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PREFACE 

The work descri bed i n  th i s  thes i s was i n i t i ated i n  order to 

i nvest i gate adverse react i ons  to food i n  sens i t i ve i nd i v i dual s .  Al l 

experi ments were personal l y  carri ed out by the author between Apri l 

1 977 and September 1 986 . 

None of the materi al h as prev i ous ly  been presented for the purpose of 

obta i n i ng any other degree . 

Anne . R .  Swa i n, 

B . Sc . , D i p .  Nutr . & D i et .  

February , 1 988 . 



ABSTRACT 

Our i ng the 1 960 ' s and 1970' s several authors reported that 

man i pul at i on of d i et to excl ude certa i n  add i t i ves and natural 

chemi cal substances l ed to apparent cl i n i cal benefi t i n  a n umber of 

cond i t i ons,  however , ava i l abl e d i ets were l argely  emp i ri cal . I n  

Apri 1 1 977 , the present study commenced wi  th t h e  devel opment o f  an 

el i mi nat i on d i et ,  i n  order to i nvest i gate the rol e of food i n  

recurrent  i d i opath i c urt i cari  a!ang i oedema . Stabl e asymptomat i c 

remi ssi on was fi rst establ i shed on th i s  basel i ne d i et ,  pri or to 

chal l enge wi th test substances encapsul ated i n  c l ear gel at i ne .  

Fol l owi ng compl et i on o f  the chal l enge protoco l , l ong -term d i etary 

mod i fi cat i on based on i nd i v i dual oral provocat i on resul ts was 

adv i sed . 

The i n i t i al cl i n i cal exper i ence i n  76 pat i ents i nd i cated that natural 

sal i cyl ates ( asp i ri n ) were one of the main groups of compounds wh i ch 

coul d prec i p i tate recurrent i d i opath i c  urt i cari a! ang i oedema , 

however , the 1 i terature reveal ed that pub 1 i shed i nformat i on about 

the i r presence i n  food was l i mi ted .  Consequentl y ,  a systemat i c  

anal ysi s o f  the total sal i cyl ate content of commonl y  eaten foods was 

undertaken usi ng th i n  l ayer chromatography and h i gh performance 

l i qu i d  chromatography , after wh i ch the el i mi nat i on d i et was mod i fi ed 

and charts were constructed wh i ch coul d be used by sal i cyl ate

sensi t i ve i nd i v i dual s to control the total dai l y  dose of sal i cyl ate 

consumed . 



I t  then became apparent that adverse react i ons  to food may cause not 

onl y  symptoms i nvol v i ng the s ki n  ( recurrent i d i opath i c  urt i cari al 

ang i oedema ) , but al so of the gastro i ntest i na1 tract , resp i ratory 

tract and/or central nervous  system . Cl i n i cal observat i on suggested 

that i n  these pat i ents a vari ety of other food add i t i ves and natural 

compounds mi ght be i mp1 i cated i n  provoki ng some of t he i r  symptoms . 

The chal l enge battery was therefore expanded and made doubl e - bl i nd to 

al l ow for the extens i ve and obj ect i ve i nvest i gat i on of al l pat i ents 

present i ng wi th more subject i ve symptoms ( such as mi gra i ne ,  i rr i tabl e 

bowel and neuropsych i atri c symptoms ) .  Over 3 000 pat i ents wi th  

varyi ng manifestat i ons of food i ntol erance have now been 

i nvesti gated . Suscept i b i l i ty appears to be fami l i al ,  more wi despread 

than general l y  apprec i ated and there i s  strong c i rcumstant i al 

ev i dence to suggest that react i ons are pharmacol og i cal  i n  nature 

(rather th�n i mmunol og i cal ) .  React i on s  appear to be dose - rel ated , 

and s ens i t i ve pat i ents may exh i bi t  wi thdrawal and supersen s i t i v i ty ,  

a s  wel l a s  tachyphyl axi s and tol erance after re i ntroduct i on .  

Overal l , natural sal i cyl ates are the s i  ng1 e commonest substance to 

produce react i ons when tested by doubl e - bl i nd oral chal l enge . Most 

pat i ents are sens i t i ve to mul t i pl e  substances ( between 2 and 1 0  

common ly ) , and t h e  effects can be add i t i ve .  
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1 

Th i s  study commenced at Royal Pri nce Al fred Hosp i tal ( RPAH) i n  Apr i l 

1 977 , after Dr . R . L .  C 1 ancy ( Staff Immunol og i st )  became i nterested i n  . 

the poss i b 1 e rol e of d i etary substances i n  the pathogenes i s  of re

current i d i opath i c  urt i cari a and ang i oedema ( R I U/AO ) . Duri ng the 

1 960 ' s  and 1970 ' s  several authors had reported that a number of chem

i cal s present i n  food coul d prec i p i tate acute exacerbat i ons of R IU/AO 

and that d i ets desi gned to exc1 ude these substances often i nduced 

prol onged remi ssi on (Wari n ,  1960 ; Moore - Robi nson & War i n ,  1 967 ; 

Champ i on et al . ,  1 969 ; James & Wari n ,  1 970 ; Lockey , 1 97 1 ; Juh1  i n  

et al . ,  1 972 ; M i chae1 sson & Juh1i n ,  1 973 ; Wari n & Champ i on ,  1 974 ; 

Doegl as , 1 975 ; Thune & Granhol t ,  1 975 ; Wari n ,  1 976 ; War i n & Smi th , 

1 976 ; Ros et al . ,  1 976 ; Sett i pane et al . ,  1 976 ; Doeg l as , 1977 ) . 

The chemi cal s that were i mpl i cated i ncl uded the natural l y  occurri ng 

sal i cyl ates i n  food as wel l as art i fi c i  al l y  added preservat i ves and 

col ouri ngs . 

RIU/AO i s  a common cond i tion general l y  treated symptomat i ca1 1y wi th a 

vari ety of ant i h i stami nes ,  the si de effects of wh i ch are often l i mi t 

i ng  factors . As a resu1 t of the  favourab1 e f i  nd i ngs reported by 

Wari n and Smi th ( 1 976)  Dr . C1 ancy dec i ded to i nvest i gate d i etary 

management as an al ternat i ve ,  and approached Ms M .  Hoski ng ( Head 

Therapeut i c  D i et i t i an )  i n  order to devel op a su i tabl e el i mi nat i on 

d i et .  At th i s  t i me the author was consul ted wh i l e  worki ng as an 

i ntern d i et i t i an i n  the Dermatol ogy Ward at RPAH . Under the gu i dance 

of Ms M .  Hoski ng and Ms J .  Rogers ( Head Food Serv i ces Di et i t i an ) , and 

after rev i ewi ng the avai l abl e l i terature on d i et and R IU/AO , an el i m

i nat i on d i et was formul ated and the study commenced ( G i bson & Cl ancy , 

1978 ) . 



2 

Rev i ew of  L i terature Lead i ng UP to Th i s  Study 

I t  had been known s i nce the turn of  the century that aspi r i n i ngest

i on coul d prec i p i tate acute urt i cari a ( H i rschberg, 1 902 ) and more 

recent 1 y Ca 1 n an ( 1 957, 1 964 ) noted that aspi  ri n caul d al so  tri  gger 

recurrences i n  many pat i ents  wi th  RIU/AO . War i n ( 1960 ) h ad reported 

that 22 of  70 pat i ents wi th  R IU/AO devel oped exacerbat i on s  after 

admi n i  strat i on  of asp i ri  n .  Subsequentl y, Moore- Robi  n son  and War; n 

(1967) reported an i nc i dence of 22% i n  228 pat i ent s  and Champ i on et 

al . ( 1969 ) found that 21% of  268 pat i ents wi th  R IU/AO reacted to 

aspi r i n .  James and Wari n ( 1 970)  gave test doses of  asp; r i n to 96 

pat i ents wi  th  R I U/ AO i n  a "s i ng1 e b 1 i nd " manner, and 37  of  t hese 

devel oped an urt i car i al react i on to the chal l enge . 

I n  1 959, 1 969 and 197 1 ,  Lockey reported the rol e of  azo dye s  deri ved 

from coal tar, part i cul arl y the yel l ow dye tartrazi ne, i n  R I U/AO . 

Juhl  i n  et al . ( 1 972) showed that i n  seven out of  e i ght asp i r i n 

sens i t i ve pat i ents s i mi l ar exacerbat i ons  occurred wi th  tartraz i ne, as 

wel l as wi th  certa i n  benzoates used as preservat i ves . In 1 973 

M i chael s son and Juh l i n  reported 52 pat i ents who were chal l enged w i th  

asp i r i n, sod i um benzoate, 4 -0H benzo i c  ac i d, and three azo dyes 

tartraz i ne, sunset yel l ow and new cocc i ne .  Of these, t h i rty fi ve 

reacted to aspi ri n, twenty seven to benzo i c  ac i d  compounds and twenty 

seven to azo dyes . Doegl as (1975 )  h ad performed s i mi l ar provocat i on 

tests, and i n  23 pat i ents wi th R IU/AO known to react to aspi r i n, 30% 

reacted to tartraz i ne , 1 7% to sod i um benzoate and 1 5% to 40H benzo i c  

ac i d .  Us i ng a battery of chal l enge tests Thune and Granhol t i n  1 975 

and Wari n and Smi th , and Ros et al . in  1976 al so  i dent i fi ed a group 

of R IU/AO pat i ents who reacted to sal i cyl ate , tartraz i ne, sod i um 
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benzoate and 4-0H benzo i c  aci d .  Sett i pane et al . ( 1 976 ) chal l enged 

38 pat i ents wi th tartraz i ne i n  whom there was an e i ght percent pos i t 

i ve response . 

Several of the above authors had reported that d i ets des i gned to 

excl ude foods conta i n i ng sal i cyl ates and/or add i t i ves  i nduced 

prol onged remi ss i on of urt i cari a i n  those pat i ents who h ad s hown a 

pos i t i ve response  to oral chal l enge wi th these compounds (M i chael sson 

and Juh l i n ,  1 973; Doegl as , 1 975; Wari n ,  1 976; War i n & Smi th , 1 976; 

Ros et al . ,  1 976; Doegl as , 1 977 ) . Seventy-fi ve percent of the pat

i ents stud i ed by War i n and Smi th ( 1976 ) became e i ther asymptomat i c  or 

i mproved after be i ng on an appropri ate d i et for a two month per i od .  

Th i s  i mprovement was s i mi l ar to the resul ts obtai ned by M i chael sson 

and Juhl i n  ( 1973 ) and Doegl as ( 1 975 ) . In 1 976 , Ros et al . found that 

i n  59 pat i ents wi th  R IU/AO who reacted to chal l enge wi th sal i cyl ates , 

preservat i ves and azo dyes , a d i et des i gned· to reduce consumpt i on of 

these i tems resul ted i n  compl ete remi s s i on i n  24% and i mprovement i n  

57%.  

Des i gn of the El i mi nat i on D i et at RPAH 

Our approach  to the i dent i fi cat i on of d i etary chemi cal s wh i ch contri 

bute to the pathogenes i s  of R IU/AO was s i mi l ar to that of War i n and 

Smi th ( 1 976) . An i mportant d i fference , however ,  was our attempt to 

establ i sh a stabl e asymptomat i c  remi s s i on pri or to chal lenge , us i ng a 

baseli ne d i et constructed to excl ude all the test sUbstances ( G i bson 

& C l ancy , 1978 ) . Th i s  approach had the dual advantage that pat i ents 
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woul d be abl e to d i scont i nue ant i h i stami nes , wh i ch m i ght otherwi se 

mask  chal l enge react i ons , as wel l as reduc i ng background symptoms 

from substances i ncl uded i n  a normal d i et wh i ch m i ght otherw i se 

produce fal se pos i t i ve resul ts . The l ow response rate wi t h  the 

l actose p l acebo i n  th i s study emphas i zed the i mportance of remov i ng 

th i s background "no i  se" and contrasts wi  th the exper i  ence of other 

workers (M i chael sson & Juhl i n ,  1 973; Doegl as , 1 977 ) . 

We began wi th  a d i et based ma i nl y  on the el i mi nat i on d i et s  of Rowe 

( 1 944 , 1 972 ) , Shel l ey ( 1 964 ) , Fe i ngol d ( 1 968) and War i n ( 1 976 ) 

des i gned to excl ude the common food "al l ergens" as wel l as sa l i cy

l ates , preservat i ves and azo-dyes , but cl i n i cal  exper i ence w i th  our 

fi  rst two pat i ents suggested that thi  s i nformat i on was i nadequate . 

S i nce p i neappl e and pears were the onl y  fru i ts al l owed , both pat i ents 

consumed large amounts of p i neappl e j u i ce and fresh  p i neappl e ,  and 

found that th i s  appeared to exacerbate the i r  symptoms . A more 

deta i l ed rev i ew of the l i terature reveal ed that , where ava i l abl e ,  

anal yt i cal data on the content of sal i cyl ates and benzoates occurr

i ng natural l y  i n  foods was i ncompl ete , scattered , and somet i mes con 

trad i ctory (Tabl e 2 . 6 ) , and-much of the publ i s hed i nformat i on was not 

rel evant to the Austral i an d i et .  I t  was therefore dec i ded to under

take a systemat i c  anal ys i s  of the total sal i cyl ate content of common 

l y  eaten foods under the superv i s i on of Profes sor A . S .  Truswel l i n  

the Human Nutr i t i on Un i t ,  Un i vers i ty of Sydney . Th i s  work ,  descri bed 

i n  Chapter 2 ,  was compl eted i n  1 983 and l ed to a number of mod i fi cat 

i ons of our ori g i nal el i mi nat i on d i et ( G i bson & Cl ancy , 1 978 ; Al l en 

et al . ,  1 984 ) . 
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The Cl i n i cal Spectrum of Food Intol erance 

Dr . Cl ancy l eft RPAH i n  1 978 , and cl i n i cal eval uat i on of pat i ents 

undergo i ng d i etary el i mi nat i on and chal l enge test i ng cont i nued wi th  

Professor A .  Basten , Drs . P .  Gatenby ,  S .  Kri 1 i s  and  S .  Van Nunen . 

The cl i n i cal features and resul ts of i mmunol og i cal and other i nvest

i gat i ons i n  the fi rst 76 pat i ents wi th RI U/AO were publ i shed i n  1 980 

( Gi bson & Cl ancy) . 

F I GURE 1 . 1  

TOTAL PATI ENTS SEEN AT THE ALLERGY CL I N I C  1 977- 1 986 
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i= 
z 
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� 
z 500 w 
i= 400 c 0-
LL 300 
0 
a: 200 
w 
CD 100 
� 
::J 
z to- co 0) 0 ,... C\I ('I) to- to- to- co co co co 0) 0) 0) 0) 0) 0) 0) ,... ,... ,... ,... ,... ,... ,... 

o TOTAL PATIENTS PRESENTING 

� PATIENTS WITH DISORDERS 
� OTHER THAN RIUI AO 

YEAR 
� 10 co co co co 0) 0) 0) 
,... ,... ,... 

I n  1 980 Dr . R . H .  Loblay j o i ned the RPAH All ergy Cl i n i c  as Cli n i cal 
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Immunol og i st .  By the fol lowi ng year i t  was becomi ng i ncreas i ngl y 

ev i dent to us , as wel l as others (Juhl i n ,  1 981 ) ,  that pat i ents wi th 

R IU/AO somet i mes al so e�per i enced abdomi nal  pa i n ,  d i arrhoea , head 

ache , resp i ratory and/or const i tut i onal symptoms when undergo i ng 

bl i nd chal l enge wi th var i ous food substances . I t  was found that 

el  i mi nat i on of the rel evant foods somet i mes  resul ted i n  dramati c  

i mprovement i n  chron i c  symptoms of th i s  ki nd ,  even when R IU/AO was 

onl y  a mi nor component of the c l i n i cal presentat i on .  

S i nce 1 981 there has been a gradual change i n  the spectrum of 

pat i ents attend i ng the RPAH Al l ergy Cl i n i c  ( F i gure 1 . 1 ) .  Th i s  was 

partl y due to the d i ssemi nati on of the protocol to other h osp i tal s 

and pract i t i oners who were then abl e to manage pat i ents  wi th  uncomp

l i cated R IU/AO i n  the same way , so that those referred to RPAH tended 

to h ave more compl ex or unusual cl i ni cal presentat i on s . Another 

factor was the i ncreas i ng publ i c  i nterest i n  "food al l ergy" wh i ch i n  

the 1 ate 1 970' s and earl y 1 980' s was wi  de 1 y promoted by fri nge and 

a l ternat i ve pract i t i oners as be i ng respon s i ble for a vast array of 

symptoms and d i seases ( Fe i ngol d ,  1 975; A i rol a ,  1 977;  Mackarness , 

1 980; Crook ,  1 984 ) . By 1982 the Al l ergy C l i n i c  at RPAH h ad become 

we 1 1  known for i ts i nterest i n  food i ntol erance , and many pat i ents 

were therefore referred wi th a vari ety of cl i n i cal  probl ems , wh i ch 

they suspected mi ght be attri butable to d i etary factors . These 

i nc l uded mi gra i ne ,  i rri tabl e bowel syndrome ( I BS ) , asthma and eczema , 

as wel l as pat i ents who experi enced symptoms referabl e to mul t i pl e  

organ systems , often together wi th vague const i tut i onal symptoms 

suggest i ve of psychoneuros i s .  Th i s 1 atter group of pat i ents was 
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des i gnated as hav i ng "systemi c" symptoms . A Paed i atri c i an ,  Dr . V .  

Soutter ,  al so began attend i ng the Cl i nic i n  1 981 , and a s i gn i fi cant 

number of "hyperact i ve 11 ch i 1 dren have undergone d i etary eva 1 uat i on 

s i nce then . 

Cl i n i cal observat i ons suggested that i n  pat i ents wi th  syndromes other 

than R IU/AO mi l k , wheat , natural ami nes ( Han i ngton , 1967 ) , monosod i um 

gl utamate ( MSG)  ( Kwok ,  1 968; Schaumberg et al . ,  1 969 ) , and a vari ety 

of other food add i t i ves mi ght al so be i mpl i cated i n  provoki ng some of 

these symptoms , and a more stri ngent el  i mi nat i on d i et was des i gned 

for the i nvest i gat i on of such pat i ents . At the same t i me the range 

of cha  1 1  enge substances was extended , and starch and sucrose were 

i ntroduced as pl acebos i n  pl ace of l actose , whi ch was somet i mes found 

to provoke abdomi nal symptoms . S i nce many of these add i t i onal 

symptoms were of a subject i ve nature the chal l enge protocol was made 

"doubl e - bl i nd" , wi th numbered chal l enge capsul es admi n i stered i n  an 

arb i tary order . The cl i n i cal character i sti cs , d i etary i nvest i gat i on 

and management of pat i ents wi th these syndromes other than R IU/AO are 

descri bed i n  Chapter 6 .  I n  the fi nal Chapter the resul ts  of the 

previ  ous chapters are di scus sed . Observat i on s  about the range of 

food chemi cal s i mpl i cated , the symptoms provoked on chal l enge and the 

cl i n i cal behav i our of react i ons prov i ded val uabl e cl ues as to the 

underl y i ng mechan i sms of adverse food react i ons . 



CHAPTER 2 

SAL I CYLATE ANALYS I S  

Administrator
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I NTRODUCTI ON 

Anal yses descri bed i n  th i s Chapter were i n i t i ated because of l ack  of 

ava i l abl e i nformat i on on natural sal i cyl ates i n  food , as outl i ned i n  

Chapter 1 .  I n i t i al l y  after contact i ng Juhl i n  ( 1 978) i t  was dec i ded 

to fol l ow h i s prev i ous ly  establ i shed methods us i ng Th i n  Layer Chrom

atography (TLC ) , but t h i  s proved unsat i sfactory .  After a careful 

rev i ew of the 1 i terature a number of d i fferent extract i on methods 

were tri ed ,  and wi th  su i tabl e mod i fi cat i ons  good chromatographs  were 

eventual l y  obta i ned .  However , i t  soon became obv i ous that th i s  

method , even at best , coul d not prov i de rel i abl e quant i tat i ve est i m

ates of sal  i cyl ate concentrati on , and i t  was therefore dec i ded to 

change to H i gh Performance L i qu i d  Chromatography ( HPLC ) . At that 

t i me HPLC had on l y  been used for assayi ng asp i ri n  i n  ti s sues and body 

fl u i ds , and benzoates added to foods as preservat i ves . To measure 

natural sal i cyl ates present i n  foods at one or two orders of magn i 

tude l ower concentrat i ons  required a cons i derabl e amount of prel i mi n 

ary work t o  mod i fy exi st i ng methods . 

MATER IALS AND METHODS 

Devel opment of Extract i on Method 

Prel i mi nary work extract i ng acetyl sal i cyl i c  ac i d ,  sod i um sal i cyl ate , 

sod i um benzoate and 4 -0H benzoic ac i d  for TLC based on Horwi tz ( 1 975 ) 

gave 1 i mi ted recover i es wh i ch were on 1 y qual i tat i ve and so further 

devel opment was undertaken to ensure max i mal extract i on of natural ly  

occurri ng sal i cylates i n  foods and beverages . These methods i nvol ved 

var i ous techn i ques summari zed i n  the foll owi ng tabl e (Tabl e 2 . 1 ) . 
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TABLE 2. 1 

METHODS OF E XT RACTION IN VESTIGATED 

Methods of 
e xt ract i on 1 2 3 4 5 
i nvest i gated 

Refere nces used sa 1 i cyl i c  benzo i c sa li cyli c benzo i c Sep Pak 
i n  development ac id  ac id ac id  acid C 18 cartridge 
of e xt ract io n  ( Horw itz. 1975) ( Horwit z. 1975) ( Gu ppy et aL. (Murphy & by Waters 
method 1977-1978 ) Stutte r 1978) 

Steps i n  method:  

1 .  Amou nt of fo od 50g 1509 50g 5g 5g 

2. Reagents methylene 
added to food dichlori de (AR )  

+ 2 N  HCl (AR ) 

3. Homogeni ze f ood yes yes yes yes yes 

4 .  Reagents 59 CaC12(AR)  l5g NaCl(AR) 3ml 2% acet i c  
added t o  f ood 10% NaOH (AR )  10%  NaOH (AR) ac i d  (AR )  heated 

stand 2 h ours st and 2 hours 100C for 1 0  m i n. 
Bml 2N HCl (AR )  
heated 1 00C 1 h r  

5. Cent1fuge yes yes no no yes 

6 .  F i lter ( paper) no no yes yes no 

7 .  Reagents added 25% HCl(AR ) 25% HCl(AR ) 

8. Extract i on Diethyl ether Di ethyl ether Di  st  i lled H2O Diethyl e the r  

9 .  Ident i f icat i on TLC TLC 

HPLC HPL C HPL C  HPLC 
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FIGURE 2.1 

EXTRACTION METHOD FOR HPLC 

100g food 

� 
1 00ml 25% NaOH(AR) 

� 
2gm CaC12 (AR) 
homog eni zed 

t 
Sample d i v ided equally 
� � 

5gm Sali cyli c ac id  (AR) 

� 
Stood overnight > 1 2  hours 

t 
Ac id i f i ed w ith ION Hel (AR) 

t 
P laced i n  l i qu i d  extractor 

t 

Sampl e 

200ml Di ethyl ether (AR) i n  flas k 

E xtract i on ovtr f i v e  hours 

� 
Ether extract cool ed a nd 

evaporat ed to dryness 

� 
Taken up i n  20ml 2% NaHC03(AR) 

� 
M i l li pore f i lt ered 

t 
20ul i nject ed o nto  HPLC column 

The methods by Guppy et al . ( 1 977 - 1 978 ) and Horwi tz ( 1 975)  gave 

reasonabl e extract i on ,  however al l these methods devel oped emul s i ons  

wh i ch were d i ffi cul t to cl ear , so a mod i fi ed Horwi tz ( 1 975)  method 

was devel oped wi th  extract i on vi  a a 1 i qu i d extractor [F i gures 2 . 1 ,  

2 . 2 ( b ) , 2 . 2 ( c ) ] .  Th i s  mod i fi ed method used stronger sod i um hydroxi de 

( NaOH ) i . e .  25% NaOH (AR)  overn i ght i n stead of 1 0% NaOH (AR) for two 
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hours with the aim of completing the hydrolysis of all salicylate 

esters to free salicylate. Then the acidification step was improved 

using concentrated hydrochloric acid (HC1 ){AR) to bring the pH to 

2.0. Finally, the extraction procedure was changed from ether 

extraction by a separating funnel giving a 50% recovery of added 

standards to ether extract i on vi a gl ass extractors over fi ve hours 

resulting in good recoveries of added standard salicylic acid due to 

the lack of emulsion formation [Figures 2.2(b), 2.2{c)]. 

FIGURE 2.2(a) 

EXTRACTION EQUIPMENT 

Homogenization of each food sample by commercial blender prior 

to extraction. 
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F I GURE 2 . 2(b) 

EXTRACTION EQUIPMENT 

L i qu i d  extractor wi th condenser and round bottomed fl ask 

Food Extract Preoarat i on for Anal ys i s  

Foods and beverages purchased from 1 oca 1 stores or donated by the 

RPAH ki tchen for anal ys i s were anal ysed for sal i cyl ate by t he method 

outl i ned i n  F i gure 2 . 1 .  Sampl es we i gh i ng a hundred grams were homog 

en i sed i n  a commerc i al bl ender ,  al ong wi th 1 00ml s 25% NaOH (AR)  and 
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two grams of cal c i um chl ori de ( CaC1 2 ) (AR) [F i gure 2 . 2 ( a ) ]. Dupl i cate 

sampl es  correspond i ng to 50gm food or beverage were we i ghed out . To 

one sampl e of each pai r ,  fi ve mi l l i grams of sal i cyl i c  ac i d  (AR) stan

dard was added . Both sampl es were al l owed to stand overn i ght . The 

two homogenates were then ac i d i fi ed wi th ION HCl (AR) to pH<2 and 

pl aced i n  separate 1 i qu i d  extractors . Two hundred mi  1 1  i 1 i t  res of 

d i ethy1 ether (AR)  were pl aced i n  a round bottomed SOOml fl ask ,  al ong 

wi th several gl ass bo i 1 i ng beads to avo i  d bump i ng . The f1 a sk  was 

then pl aced i n  a heat i ng mantl e and connected to the l i qu i d  extractor 

and condenser . Extract i on was carri ed out for fi ve hours [F i gure 

2 . 2 ( c ) ]. The ether extract was then al l owed to cool and evaporate to 

dryness  i n  the fume cupboard . The sampl e was then taken up i n  20m1 

2% sod i um b i carbonate (NaHC03 ) {AR) and fi l tered through 0 . 45 mi cron 

mi 1 1 i pore fi l ters pri or to anal ys i s by HPlC. 

Devel opment of TlC Procedure for Sal i cyl ate Detect i on 

S i l i ca gel TlC separat i on after hydrol ys i s  and extract i on have been 

reported to g i ve excel l ent separat i on of acetyl sal i cyl i c  ac i d ,  sodi um 

s al i cyl ate , sod i um benzoate and 4-0H benzoi c  ac i d  (Juhl i n ,  1 978) . 

Several sol vent systems were tri ed ( Bal dwi n et al . ,  1 960 ; Gansh i rt & 

Mori anz , 1 960 ; Bal dwi n et al . ,  1 96 1 ; Gans h i rt ,  1 963 ; Cop i us 

Peereboom & Beekes , 1 964 ;  Gossel e & Srebrn i k- Fri szman , 1 966 ; P i nel l a  

et al . ,  1 966 ; Kheman i & French , 1 969 ; Ch i ang , 1 969 ; Gossel e ,  1 971 ; 

Tjan & Konter , 1 972 ; Zwe i g  & Sherma , 1 972 ; Juhl i n ,  1 978) as  wel l as 

v i sual i zat i on by a range of sta i ns ( Cop i us-Peereboom & Beekes , 1 964 ; 

Gosse 1 e & Srebrn i k- Fri szman , 1 966 ; Ch i ang , 1 969 ; Gosse 1 e ,  1 97 1  ; 

Juhl i n ,  1 978) . The fi nal method used i s  outl i ned i n  F i gure 2 . 3 

bel ow .  
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FIGURE 2 . 2(c) 

EXTRACTION EQUIPMENT 

Total salicylate obtained from each food sample by liquid 

extraction 

TLC of Food and Beverage Extracts 

Forty grams of kieselgel type 60 (AR) by Merck was shaken for two to 

three minutes with 80mls of distilled water to give a homogeneous 

Administrator
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suspen s i on ,  wh i ch was spread evenl y wi th  a Desaga appl i cator on fi ve 

g l ass pl ates ( 20cms by 20cms ) to  a t h i ckness of 0 . 2 5mm . The p l ates 

were dri ed i n  an oven at 1 00� for hal f an hour and a l l owed to  coo l  i n  

a dess i cator . F i ve mi crol i tres of 0 . 0Ig/1 ethanol i c  so l uti ons (AR)  

of acetyl sal i cyl i c ac i d  (AR) , sod i um sal i cyl ate (AR) , s od i um benzoate 

(AR)  and 4-0H benzo i c  ac i d  (AR) were appl i ed to each TLC pl ate by a 

SGE m i crol i tre syri nge . Sampl e appl i cat i on to  dupl i cate p l ates was 

made on a l i ne three centi metres from the l ower edge , and the samp l e 

was devel oped by the  ascend i ng method . I n  order to  ensure the equ i l 

i brat i on of the vapour i n  the chamber , the i ns i de was 1 i ned w i  th  

fi  1 ter  paper soaked i n· the  so 1 vent . The devel opment was cont i n ued 

unt i l the sol vent  reached fi ve cent i metres from the  upper edge . 

Dup l i cate p l ates were run i n  the two mob i l e  phases separatel y under 

normal cond i t i ons  ( room temperature and a rel at i ve humi d i ty between 

35% and 70%) . The dupl i cate pl ates were sprayed wi th one of two 

sprays for i dent i fi cat i on of acetyl sal i cyl i c ac i d ,  sod i um s al i cylate , 

s od i um benzoate and 4-0H benzo i c ac i d  ( Fi gure 2 . 3 ) . 

Val i dat i on Of TlC Method 

Mul  t i p 1 e extract i ons  of two foods , roast beef and m i  1 k ,  s hown to 

conta i n no acetyl sal i cyl i c ac i d ,  sod i um sal i cyl ate , 4-0H benzo i c  ac i d  

o r  sodi um benzoate were carri ed out to val i date the extract i on 

method . 
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F I GURE 2 . 3  

TLC OF FOOD AND BEVERAGE EXTRACTS 

Food or beverage extract 

taken up i n  5ml ethanol (AR) 

� 
541 standards and sampl e spotted onto 

Ki ese1 ge1 type 60 (AR)  0 . 25mm dupl i cate pl ates ( Stahl , 1 969 ) 

/ ~ 
Sol vent I ( 50 : 40 : 20 : 8 : 2 ) 1 Sol vent 11 { 1 : 1 : 1 ) 2 

( l i ght petrol eum (AR) : { n - hexane (AR) : 

carbon tetrachl or i de (AR) : benzene (AR) : 

ch l oroform (AR) : gl ac i al acet i c  ac i d  (AR)  

formi c ac i d  (AR) : 

acet i c  ac i d  (AR)  

/ � 
3% FeC1 33 0 . 05% Rhodami ne B3 

(AR)  (AR)  

1 .  Gosse 1 e ,  1 97 1  

2 .  Ch i ang , 1 969 

3. Cop i us - Peereboom & Beekes , 1 964 

3% FeC1 33 0 . 05% Rhodami ne 83 

(AR)  (AR)  
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FIGURE 2.4(a) 

TLC PLATES OF STANDARD COMPOUNDS ELUTED WITH ROAST BEEF EXTRACTS 

1 2 3 

1 .  Aspirin 
2. Sodium salicylate 
3 .  Roast beef + aspirin 

4 5 6 7 

5 .  Roast beef 
6 .  Roast beef + 4-0H benzoic 

acid 
4. Roast beef + sodium salicylate 7 .  4-0H benzoic acid 

FIGURE 2. 4(b) 

TLC PLATES OF STANDARD COMPOUNDS ELUTED WITH MILK EXTRACTS 

. 
. .: 

: : 

1 2 . 3 4 7 

1. Aspirin 5.  Milk + sodium salicylate 
2. Sodium salicylate 6.  Milk + 4-0H benzoic acid 
3. Mi 1 k 7.  4-0H benzoic acid 
4.  Milk + aspirin 
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Devel opment of  HPLC Procedure for Sal i cyl ate Detect i on  

The HPLC  method used to anal yse the sal icyl ate content of  foods and 

beverages was based on those reported by other workers for the quant

itative anal ysis of benzoic and s alicyl ic acid as n atural l y  occurring 

compounds ( Nel son , 1 9 73 ; Smyl y et al . ,  1 976 ; Das Gupta , 1 977 ; 

Murphy & Stutte , 1 9 78 ; Leuenberger et al . ,  1 979 ; Jandera & Engel 

h ardt , 1 980 ; Wehr , 1 980 ) across  a pH range from 4 . 5  to 7.4 . 

HPlC  Separation 

Dupl icate food extracts one of  wh i ch was  spiked , the  other unspiked 

with standard s al icyl i c  ac i d  (AR )  were injected into a HPLC for 

anal ysis . Th i s  H PLC system con s i sted of  a Var i an 5060 pumping system 

w i th  Rheodyne 7 1 2 5  inj ect i on val ve . The col umn was a Waters uBondpak 

C18  reverse phase col umn , 300mm by 4 . 6mm , fi tted with a precol umn 

packed w i th  Vydac RP P389 packing mater i al . The el uent was monitored 

w i th  a Varian Vari-Chrom variabl e wavel ength detector with wavel ength 

at 235nm connected to a Vari an  COS III comput i ng integrator and 

Houston  Omniscribe recorder . 

Opt i mum separat i on  occurred w i  th  a sol vent of 300ml methanol  ( uni -

chrom ) , 700ml g l a s s  d i stil l ed water , 1 0ml tetra butyl ammonium 

phosphate ( TBAP )  ( unichrom) and 1 09 phosphoric acid ( H3 P04 ) (AR) made 

to pH 7 . 0  with 2 5% NaOH (AR ) . The separation was programmed 

isocratical l y  at amb i ent temperature with a fl ow programme which 

resul ted in a back pre s s ure of  90- 1 50 atmospheres . The fl ow rate was 

1 .  Oml /mi n for seven m i  nutes , i ncreas i ng to 2 .  Oml /mi n over the  next 

three m i nutes . A wavel ength of 23 5nm was chosen because it g ave the 

best  resol ut i on and speci f i ci ty ( Leuenberger et al . ,  1 979 ) . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.
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F IGURE 2.5 

HPLC EQUIPMENT 

Spec i fi c i ty o f  Sa l i cyl ate I denti fi ed by HPLC 

Spec i f i c i ty o f  the  sa l i cyl ate peak  was checked by two methods . F i rst , 

20 phenol i c  compounds chemi cal l y  s i m i l ar t o  sal i cyl i c  ac i d  and wh i ch 

m i ght  occur i n  foods were chromatographed by H PLC . Second , t he 

s al i cyl ate peaks from 1 1  foods were co l l ected and an al ysed by a Gas  

C hromatography-Mass  Spectrometry system ( GLC- MS ) (Eg l i ngton et  al . ,  

1968) by Mr M .  Smythe i n  t he Chemi stry Department ,  Sydn ey Un i vers i ty. 

The food s were two vegetabl es (ma i ze and rad i s h ) , two fru i t s ( red 

currants  and dates ) , t hree herbs or  spi ces ( curry ,  c umi  n and ro se

mary ) , two sugary food s ( honey and l i cor i ce ) , one s ampl e o f  w i ne and 

one s ampl e of  tea . 
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Sampl es  of sod i um sal i cyl ate (AR) were run on the  H PLC to determ i ne  

retent i on t i mes , to  opt i mi ze cond i t i on s  for col l ect i ng the  sal i cyl ate 

peak . Peaks from foods wi th retent i on t i mes  i dent i cal to the  s al i cy

l ate standard were col l ected , ac i d i fi ed wi th  lm1 3M HC 1  ( AR )  extract

ed wi t h  1 0m1 d i  ethyl ether (AR) , three t i mes and washed wi th  1 0m1 

d i st  i l l  ed water , three t i mes . The ether sol  ut i on  was drawn off ,  

dri ed over anhydrous magne s i um sul phate ( MgS04 ) and fi l tered through 

cotton wool  i nto a lm1 " React i v i a1 " ( Reg i s )  . .  The vol ume was 

evaporated to  1 0�1 wi th  dry n i trogen under gentl e heat . One h undred 

m i cro1 i tres b i s ( tr i methy1 s i 1 y1 ) tri fl uoroacetami de ( BFSTA) ( Reg i s )  

was added i n  a dry env i ronment and ref1 uxed gently for one hour . The 

sol uti on was reduced to 1 041 under dry n i trogen and i nj ected i nto the 

Gas Chromatograph ( GLC ) . The col umn of  t he GLC , a Pye 1 04 ,  was  g l ass  

2m by 6mm, packed wi th  av 17  ( 3%) on  Chromosorb W ( 1 00/ 120 mesh ) . 

Hel i um fl ow through the col umn was 30 ml /mi n .  The GLC was i nterfaced 

( v i a an AE I gl ass  j et separator) to an AE I MS-30  mas s  s pectrometer 

operat i ng at 4KV wi th an i on i zat i on vol tage of 70ev . The chromato

graph i c  trace was  produced by the  total i on current mon i tor of the  

mas s s pectrometer run  at  20ev except when scann i ng ( 1 0 second/decade ) 

when the i on i z i ng vol tage returns to  70ev. 

Cal cul at i on s  of Sal i cyl ate Content of Foods Anal ysed by HPLC 

Peak  reten t i on  t i mes and peak area ( McCoy et al . ,  1 984 ) were mon i tor

ed and computed automat i cal l y  by the i ntegrator ; i n i t i al peak 

i dent i fi cat i on was based on retent i on t i mes and compari son w i th  the 

s tandards as  wel l as co-chromatography wi  th  the standards . S i  nce 



21 

retent i on t i mes  alone are not suffic i ent for pos i tive i dent i f i cat i on ,  

s ali cylate peaks were collected and spectra of the  chromatograph i c  

peaks were also obta i ned . Concentrat i ons  of sali cylate were deter

mined from the s lope of the calibrat i on plots i n  wh i ch pea k  area was 

plotted aga i nst  amount inj ected . The detector responses were found 

to be l i near over the entire working range . 

Resul ts  from tripli cate or mul t i pl e  extract i on s  were used to  compute 

the total s ali cylate per 1 00gm food s ample . Extraction e ffi c i enc i es 

were calculated . They vari ed with the compos i t i on o f  the food . 

Fru i ts ,  vegetables , condiments and beverages gave extraction rates of 

greater than 85%,  compared with cereals and prote i n  foods for wh i ch 

t he extract i on rate was approx i mately 60% .  

Vali dat i on was carr i ed o u t  by extract i ng several foods more than 1 0  

t i mes  along wi th s amples spiked with  sali cyli c acid (AR) . Several 

foods were selected wh i ch varied in phys i cal attributes  and wh i ch by 

previ ous analys is h ad been found to contain sal icyl ate i n  amounts 

th 'at were relat i vely low ( carrots and pumpki n ) , medium ( orange and 

p i n eapple )  or h i gh (thyme ) .  The foods had vari ed phys i cal attri butes . 

The s al i cylate contents of the multiple samples of  these  foods were 

cal culated and then subj ected to statist i cal  analys i s .  The mean , 

standard deviat i on ( SO )  and standard error ( SE )  for the  sal  i cylate 

content of e ach food was determi ned from wh i ch  the  95% confi  dence 

i nterval was calculated ( Hays , 1 973; Petrie , 1 978; Sach s , 1984 ) . 
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The 95% confi dence i nterval  for the mean sal i cyl ate content of  each 

food , determi ned the normal range of  sal i cyl ate pre sent i n  each food 

i . e .  the chance  of the  mean not be i ng conta i n ed wi th i n  th i s  range 

woul d be at most  fi ve percent ( F i gure 2 . 6 ) . A 95% confi dence 

i nterva  1 for a mean va l ue i s  the i nterva 1 from ( mean - 1 . 96SE )  to 

(mean + 1 . 96SE )  where 1 . 96 ,  correspond i ng to a 95% confi dence l evel , 

; s cal l ed the  cr i  t i ca  1 va l ue and was obta i ned from tab1  e s  for the 

standard normal d i stri but i on .  

FIGURE 2 . 6 

FORMULA FOR CALCULATION OF 95% CONFIDENCE INTERVAL 

Mean E X = s al i cyl ate contents of  food sampl es (x ) 

n umber of  extract i on s  ( n )  

Standard dev i at i on o f  the s ampl e = S O  =�� (x - i} 2 

- n - 1 

Standard error ( est i mated ) = S E  = SO 

Fn 

95% Confi dence i nterval  for the mean i s  ( L,H) where : 

L = x - 1 . 96SE  

H = x + 1 . 96SE  
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RESULTS 

Sal i cyl ate I dent i f i ed i n  Foods by TLC 

Some 56 foods were extracted wi t h  ether (Tabl e 2 . 1 )  and ana lysed by 

TLC ( F i gure 2 . 3 ) . Acetyl s al i cyl i c  ac i d  a l one was found i n  1 4  of  the 

food extracts ,  wh i l e  both acetyl sa l i cyl i c  ac i d  and sod i um sa l i cyl ate 

were detected i n  23 of those foods exami  ned . A further  19 foods 

conta i ned no apprec i abl e amounts of  acetyl sal i cyl  i c  ac i d  or s odium 

s al i cyl ate (Tabl e 2 . 2 ) . However a s ubsequent sen s i t i ve spec i fi c  

method of  HPLC comb i ned wi th an effi c i ent l i qu i d  extract i on procedure 

has  s hown that e i ght of  these foods contai ned apprec i abl e s al i cyl ate . 

The TlC method gave l i m i ted resul ts  as  it was onl y a bl e to i dent i fy 

but not quant i fy the presence of  acetyl sa l i cyl i c  ac i d ,  s od i um s al i cy

l ate , 4 -0H benzo i c  ac i d  and s od i um benzoate i n  a food s ampl e .  

I n  the  sel ect i on of  foods anal ysed by TLC , the resu l ts  s h owed a smal l 

number wh i ch conta i ned onl y acetyl sa  1 i cyl i c ac i d ,  wh i 1 e most foods 

conta i ned both acetyl sa l  i cyl  i c  ac i d  and s od i um s al i cyl  ate i n  vary i ng 

amounts . The pure acetyl s al i cyl i c  ac i d- standard and the  acetyl 

s al i cyl i c  ac i d  present i n  food extract s s howed degrad at i on to sa l i cy

l ate on the pl ate i f  a del ay occurred between pl ate appl i cat i on and 

e l ut i on . Acetyl sa l i cyl i c  ac i d. i s  very unstabl e i n  aqueous  sol ut i ons  

break i ng down to sa l i cyl ate . I t  was therefore d i ffi cul t to quant i fy 

accurate 1 y the spec ; fi  c amounts of  acetyl sa 1 i cyl i c ac  i d  or sod i um 

sa l  i cyl ate present ; n each food ext ract so a HPLC method was then 

devel oped to i nvest igate th i s  more thorough l y .  



Food 

Alnxmd 
App le  
Banana 
Beans 
Beer 
B lack pepper 
Bread 
Caps icun 
Carrot 
Chocolate 
C i der * 
C i nnamon 
C loves 
Cocoa 
Coconut 
Coffee 
Coke 
Cucumber 
Dates 
G i n  
Honey * 
Lettuce 
L i cori ce 
Ma lt v i negar * 

Mango 
M i lk 
M i nt 
Mustard 

Acetyl sa 1 icyl ic  
Ac id  

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
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TABLE 2.2 

SAL ICYLATE I DENTIF IED BY TLC 

Sodi lll1 
Sa l i cy late 

+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 

+ 

Food 

Nutmeg 
On ions * 

Orange ju i ce 
Pars ley 
Pawpaw 
Peaches 
Pears 
Pears 
Peas * 

Pepperm i nt 
P i neapp le ju i ce 
Potato 
Pumpk i n  * 

Pumpk i n  seeds * 

Red w i ne 
Roast beef 
Sa lmon 
Sherry 
Su ltanas 
Tea 
Tomato paste 
Tomato sauce 
V inegar 
Wh i skey 
Wh ite grapes * 

Wh ite w i ne 
Zucch i n i  

Acety l sa 1 i cy l  i c  
Ac id  

+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

Sodi um 
Sa l icylate 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

* Sa l i cy late i dent i f ied i n  foods by HPLC ( i n sma l l  amounts except honey wh ich was a d i fferent brand) 
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FIGURE 2.7 

GRADED DOSES OF STANDARD COMPOUNDS* 

Figure 2.7(a) Graded Doses of Aspirin* 

1 2 3 4 5 6 7 

Figure 2.7(b) Graded Doses of Sodium Salicylate* 

8 

1 2 4 5 6 "1 8 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



26 

FIGURE 2.7 

GRADED DOSES OF STANDARD COMPOUNDS* 

Figure 2.7(c) Graded Doses of 4-0H Benzoic Acid* 

1 2 3 4 5 6 7 8 

* Graded doses of standard compounds are 10yg, 20yg, 30yg, 40yg, 

504g, l004g, 1504g, 20049 respectively. 

Validation of Salicylate Identified by HPLC 

Specificity of the salicylate was checked by comparision with several 

phenol ic compounds chemically simi1 ar to sal icyl ic acid and which 

mi ght occur in foods . All 20 compounds were taken up in 2% NaHC03 

(AR) and had retent ion times different from the retent ion time of 

salicylic acid. 
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FIGURE 2.8 

HYDROLYSIS OF ASPIRIN TO SODIUM SALICYLATE 

ON THE TLC PLATE PRIOR TO ELUTION 

2 

(A) (8) 

1 2 

(C) 

Aspirin (lane 1) and sodium salicylate (lane 2) were plated at 

various times after extraction. 

(A) Aspirin peak undegraded 

(8) Partial degradation of aspirin peak 

(C) Complete degradation of aspirin to salicylic acid 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.
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TABLE 2.3 

RETENTION TIMES OF SEVERAL PHENOLIC COMPOUNDS 

Compound 

P-Amino benzene 

Para amino benzoic acid 

Phthalic acid 

Salicylamide 

Salicin 

40H benzoic acid 

Vanillic acid 

Sulphosalicylic acid 

Anthranilic acid 

Gentisic acid 

Acetylsalicylic acid 

Benzoic acid 

Catechol 

Theophylline 

Quercetin 

Vanillin 

Acetanilide 

Phenol 

Salicylic acid 

Coumarin 

Methyl salicylate 

Retention Time 

(minutes) 

2.46 

3.20 

3.31 

3.32 

3.43 

3.46 

3.51 

4.68 

6.01 

6.75 

7.10 

8.20 

8.23 

8.34 

11.30 

11.72 

14.41 

14.81 

16.81 

18.88 

58.43 

Solvent: 20% methanol, 80% glass distilled water, 0.01 mmol 

phosphoric acid, 0.0025 mmol TBAP pH 7.0 
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FIGURE 2.9 

STANDARD SALICYLATE AND BENZOATE PEAKS BY HPLC 

® 10- ® 
"'" "'" 

'-" 
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'-" 

en 
en ... 
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Q. 8- � 

C» Q. 

� C» 

Q. � 

en 7-
Q. 
en 

6-

5-

4-

3-

2-

t 
injection 

t 
injection 

The sal i cy1 ate peaks from 11 foods were co 11 ected and Hr M. Smythe 

analysed them by GLC-MS in the Mass Spectrometry Unit of the School 

of Chemistry at Sydney University. All the peaks from the HPLC were 

found to contain a significant amount of salicylate. 
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TABLE 2. 4 

FOOD SALICYLATE ANALYS IS  BY HPLC AND THEN GLC -MS 

Foods Anal ysed by GLC-MS Sal i cyl ate Present 

Sweetcorn yes 

Rad i sh  yes 

Red currants  yes 

Dates yes 

Curry yes 

Cumi n yes 

Rosemary yes 

Cap i l l ano honey yes 

Barratts l i cori ce yes 

Red wi ne yes 

Darjeel i ng tea yes 

Extract i on Reproduc i b i l i ty 

Mul t i pl e  extract i ons  of several foods wi th l ow, med i um and h i gh 

l evel s of  sa l i cyl ate were carri ed out to val i date the resul ts  obta i n 

ed . The mean sal i cyl ate content o f  each food was c a  1 c u l  ated a 1 on9 

wi th the standard dev i at i on and the standard error . 
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TABLE 2 . 5  

MULTI PLE EXTRACTIONS O F  FOODS 

Food No of Extract ions Mean 5 . 0 .  S . E  95X Confi dence Interva l 

Potato 20 0 0 0 ( O ,  0 ) 

Pumpk i n  36 0 . 12 0 . 016 0 . 1 13  ( 0 . 1 1 5 ,  0 . 125) 

Carrots 40 0 . 23 0 . 045 0 . 007 ( 0 . 216 ,  0 . 244) 

P i neappl e  2 8  2 . 10 0 . 246 0 . 047  ( 2 . 009 , 2 . 191 ) 

Orange 35 2 . 39 0 . 502 0 . 085 ( 2 . 224 , 2 . 556) 

Thyme 22 183 45 . 205 9 . 638 ( 164 . 1 1 ,  201 . 89 ) 

Total Sal i cyl ates i n  Food 

It  was found that most fru i ts contai ned con s i derabl e amounts of 

sal i cyl ate . Most  berry fru i ts are S i gn i fi cant sources of sal i cyl ate , 

wi th a range from O . 76mg/l OOg for mul berri es  to 4 . 4mg/l OOg for rasp 

berri es . Dr i ed fru i ts have rel at i vel y h i gh sal i cyl ate contents 

compared wi th the i r fresh  counterparts because  of the water removal 

duri ng the dryi ng process . Appl es  showed con s i derabl e var i at i on of 

sal i cyl ate content between vari et i es . The sal i cyl ate content of 

c i trus fru i ts ranged wi dely  from O . 18mg/lOOg to 2 . 39mg/lOOg . Those 

fru i ts l ow i n  sal i cyl ate often have a l es s  p i quant fl avour . Some 
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herbs  and sp i ces were found to  conta i n  very h i gh amounts per I OOg, 

e . g .  c urry powder, papri ka, thyme, garam masal a and rosemary . W i th i n  

t he  beverage group, sal i cyl ate content var i ed w i del y among the teas 

and coffee s . Teas  are an i mportant source of  s al i cyl ate i n  the  usual  

d i et and so  1 8  d i fferent brands and vari et i es were anal ysed . Al l 

conta i ned more than I . gmg/I OOml except decaffe i nated tea, wh i ch 

conta i ned onl y  0 . 3 7mg . Sal i cyl ate i s  so l ubl e i n  met hyl ene  c h l or i de, 

a so l vent commonl y  used for extract i on of  caffe i ne .  Tabl e 2 . 6  

i nc l ude s  data for n i ne coffees .  Al l conta i n l es s  t h an 0 . 96 mg 

s al i cyl ate per I OOml . l i cori ce and peppermi nt  cand i es and some 

honeys conta i n  s al i cyl ates . Cereal s, meat, fi s h  and da i ry products 

conta i n  none or  negl i g i bl e  amounts . 

Food 

.E!.Y.i! 
App le 

Apr icot 

Avocado 
Banana 
B lackberry 

TABLE 2 . 6  

TOTAL SALICYLATES I N  FOODS 

Type 

Golden de l i c i ous 
Red de l ic ious 
Granny smith 
Jonathan 
Ardmona 
Mounta i n  Ma id  

Ardmona 
Letona 

John West 

State* Sa l icylate References 
m g/100g  

( th i s  study)  

f 0 . 08 
f 0 . 19 65( . 004 ) 
f 0 . 59 
f 0 . 38 
c 0 . 551 65( . 004 ) 
j 0 . 191 94 « . 01 ) , 10 
f 2 . 58 65( . 003) 

94 « . 01 )  
c 1 . 421 
n 0 . 141 94 « . 01 )  
f 0 . 601 
f 01 65 ( . 005) , 64 
c 1 . 86 54 , 57 

Cont i nued 
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Food Type 

B lueberry Socanin 
Boysenberry John West 
Cante lope Rockmel on 
Cherry sweet 

John West 
More l lo Sour 

Cranberry S & W 

Currants b lackcurrant 

red currant 
Custard app le 
Dates 

Ca l -Date 
F i gs 

S & W Kadota 
Ca lamata str i ng 

Guava Gold  Reef 
Grapes · Red Ma l a i ta 

Sultana 
S & W l ight seedless  
Berr i Dark 
San i tar i um L i ght 
currants I . P . C  
ra i s i ns A . D . F .A 
su ltana 

Grapefru i t  

Berr i 
K iw i  fru i t  
Lemon 

Loganberry John West 
Loquat 
Lychee 
Mandari n  
Mango 
Mu lberry 
Nectari ne 
Orange 

Berr i 

State* Sa l icy late 

c 
c 
f 
f 

c 
c 
c 
s 
fr 

fr 
f 
f 
d 
f 
c 
d 
c 
f 
f 
c 

j 
j 
d 
d 
d 
f 

j 
f 
f 

c 
f 
c 
f 
f 
f 
f 
f 

j 

mg/100g 
(th i s  study) 

2.76 
2. 04 
1.50# 
0.85 

2.78 
0.30 
1 .64 
1 . 44 
3 . 06 

5.06 
0 .21 
3 . 73 
4.50# 
0 . 18 
0 .25 
0 . 64 
2. 02 
0 . 94 
1 .88 
0 . 16 
0 . 88 
0. 18 
5.80 
6 . 62# 
7.80 
0.68# 

0 . 42 
0 . 32 
0 . 18# 

4 . 40 
0 . 26 
0 . 30 
0 . 56# 
0. 11 
0 . 76 
0 . 49 
2 . 39# 

0 . 18# 

References 

42, 85 

94 « .01 ) , 34 
81 , 93 

93 
4 , 5  

65 ( .0005 ) , 1  
2, 3 , 57 ,93 
93 

94 ( .019 )  

10 , 59 , 73 
57 

66 ( . 004) 

10 , 18 , 57 , 59 
94 ( . 046)  

65 ( .01 ) 
83 , 8 ( - )  

65 ( .002 ) , 92 
19 , 80 , 83 ,  
8 ( - )  

94 « .01 ) 

65 ( . 004 ) 
65 ( .007 )  , 36 
83 , 8 ( - ) 
36 ( . 003 ) , 19 
94 « . 01 ) , 36 

Cont i nued 
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Food Type 

Pas s i onfru i t  
Pawpaw 
Peach 

Letona 

Letona 
Pear Packham (w ith sk i n )  

Packham ( no sk i n )  
Wi l l i am (w ith sk i n) 
Letona Bart lett 

Pers inmon 
P ineapp le 

Gol den C i rc le 
Golden C i rc le 

P lum B lood ( red) 
Ke l sey (green ) 
W i  l son ( red ) 
S . P . C . dark red 
Letona prunes 

Panegranate 
Raspberr i es 

Rhubarb 
Strawberry 

Tamar i l lo 
Tange lo 
Waterme lon 
Youngberry 

* key to abbrev iat i ons page 

Vegetab les 

A lfa lfa 
Asparagus 

State* Sa l icylate 

f 
f 
f 

c 

n 
f 
f 
f 
c 

f 
f 
c 

j 

f 
f 
f 
c 
c 

f 
f 

fr 
f 
f 

f 
f 
f 
c 

f 
f 

mg/100g 
( th i s  study) 

0 . 14# 
O . OS# 
0 . 58# 

0 . 68# 

0 . 10# 
0 . 27# 
01 
0 . 31# 
01 

0 . 18# 
2 . 10# 
1 . 36 
0 . 1 61 

0 . 21 
0 . 095 
0 . 11  
l . 16 
6 . 87 

0 . 07 
5 . 14 

3 . 88  
0 . 13 
1 . 36# 

0 . 10  
0 . 72 
0 . 48# 
3 . 06 

0 . 70 
0 . 14# 

References 

56 , 99 
32 
65 ( . 003) , 1 0  
12 , 26 , 49 
65 ( . 005) 
94 ( .  OS ) 
94 ( . 046) 

65 ( . 001 ) 
94 « . 01 )  

94 ( < . 0 1 ) , 36 
65 ( . 006) 
36 ( . 008) 
94 « . 0 1 )  

65 ( . 003 ) , 81 

65 ( . 034 ) 
94 ( . 061 ) 

65 ( . 003) , 1 0  
54 , 57 , 59 , 67 

65 ( . 004 ) , 1 0  
18 , 54 , 55 , 57 ,  
59 , 74 , 84 
65 ( . 004) 
8 ( - )  
65 ( . 007 ) 

16 , 17 
94 « . 01 )  
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Food Type 

Asparagus Tri ang le Spears 
Bamboo shoots Sunsh ine 
Beans b lackeye 

Bor lott i 
broad , v ic ia faba 
brown 
green French 

l ima 
mung 
soya 
soya gr its 

Beansprouts 
Beetroot 

Golden C i rc le 
Broccol i  
Brussel sprouts 
Cabbage green 

red 
Carrots 
Cau l if lower 
Celery 
Chicory 
Ch i ves 
Choko (Chayote)  
CuclJl1ber (no pee l )  

Ar i stocrat gherk i n  
Eggplant (with pee l )  

( no pee l )  
End ive 
Horseradi sh Eskal 
Leek 
Lent i 1 brown 

red 
Lettuce 
Marrow ( Cucurb ita pepo ) 

Mushroom 
Champ ignon 

Okra Zanae 
O l i ve b lack Kraft 

green Kraft 
On i on 

Parsn i p 

State* Sa l icy late 

c 
c 
d 
d 
f 
d 
f 

d 
d 
d 
d 
f 
f 
c 
f 
f 
f 

f 
f 
f 
f 
f 
f 
f 
f 
c 
f 
f 
f 
c 
f 
d 
d 
f 
f 
f 
c 
c 
c 
c 
f 
f 

mg/ lOOg 
(th i s  study) 

0 . 321 

0 

0 

0 . 08 

0 . 73 

0 . 002 

0 . 1 11 

0 

0 

0 

0 

0 . 06 

0 . 181 

0 . 321 

0 . 65# 

0 . 07 

01 

0 . 081 

0 . 231 

0 . 161 

01 
1 . 02 

0 . 03 

0 . 01# 

0 . 781 

6 . 14# 

0 . 881 

0 . 301 

1 . 90 

0 . 18 

0 . 08 

0 

0 

01 
0 . 17 

0 . 24 

1 . 26 

0 . 59 

0 . 341 

1 . 291 

0 . 161 

0 . 45 

References 

62 

94 ( . 015) 

65 ( . 008) 

94 « . 01 ) 

6 , 51 , 52 , 75 

94 ( < . 01 ) , 82 

65 ( . 007 ) 

66 ( . 001 ) 

94 ( < • 01 ) , 70  

94 ( . 035) , 82 

S5 ( . 007 ) 

82 

72 ( - ) 

72 ( - ) 

71  

71  

71 

72 ( - ) 

70 

72 ( - ) 

29 

29 

72 ( - ) 
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Food Type State* Sa l l cylate References 
mg/100g 

( th is  study)  

Peas chi ckpea d 0 
green f 0 . 04# 65( . 002) , 7 1  

94 « . 01 )  
green spl it pea d 0 
yel low sp l i t pea d 0 . 02 

Peppers green chi l l i  f 0 . 64# 
red chi l l i  f 1 . 20# 
yel low-green ch i l l i  f 0 . 62# 
sweet . green f 1 . 20# 65 ( . 004 ) • 13 
(cap i scum) 71 

P imiento Arson sweet red c 0 . 15 
Potato whi te (with pee l )  f 0 . 121 65( . 006) . 14 

23 
whi te ( no pee l )  f 0# 

Pumpk in f 0 . 12# 94 « . 01 ) . 71 
Rad i sh red . sma l l  f 1 . 241 82 
Sha l lots f 0 . 03 
Sp i nach f 0 . 58 94 ( . 01 ) .  72 

fr 0 . 16# 
Squash baby f 0 . 63 
Swede f 0 
Sweet corn f 0 . 131 65( . 01 )  

Mounta in  Ma id 
n i b lets c 0 . 261 65( . 073) 

Mounta in  Ma id 
creamed c 0 . 391 65( . 082) 

94 ( . 03) 
Sweet potato whi te f 0 . 50# 65( . 004 ) 

yel low f 0 . 48# 65( . 004) 
Tanato f 0 . 13# 65( . 005) . 1 5 

94 ( . 01 ) ,  21 , 
38 . 44 . 63. 7 1  

Letona c 0 . 53# 94 ( . 014) 
Gou lburn Va l ley j 0 . 101 36 (. 005- . 02 )  
He inz j O . le# 94 ( . 016 )  . 21 
Letona j 0 . 18# 
Campbel l p 0 . 57# 65 ( . 007 ) • 21 
Leggo p 1 . 44# 
Tan P i per p 0 . 43# 
He inz sp 0 . 541 65( . 008) 
Kiora sp 0 . 54# 36 (. 003- . 05) 
P . M . U . sp 0. 321 
Founta i n  sc 0 . 94# 36 (. 19- . 24 )  
He inz sc 2. 48# 65( . 005) 
I. X. L .  sc 1 . 06# 94 « . 01- . 03 )  
P . M . U .  sc 0 . 98# 24 , 36 
Rosel la sc 2 . 151 

Cont i nued 
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Food Type State* Salicylate Refere nces 
mg/100g 

( th i s  study) 

Tur ni p  f 0 . 161 
Watercress f 0 . 841 
Zucch1ni f 1 . 041 71 ( - ) 

* key to abbrev i at ions page 

Cond i ments 

Allsp i ce powder d 5. 20 
A ni seed powder d 22. 80 1 1  , 60 , 61 
Bay leaf leaves d 2. 52 
Bas i l  powder d 3. 40 
, Bo nox ' 0 . 28 
Cane 1 la powder d 42. 60 
Cardnon powder d 7 . 70 
Caraway powder d 2. 82 28 
C ayenne powder d 1 7 . 60 
Celery powder d 10 . 10 
Chi li flakes d 1 . 38 

powder d 1 . 30 
C i nnamon powder d 1 5. 201 1 0 , 27 , 41 , 59 
Cloves whole d 5. 74 25, 28 
Cor i ander leaves f 0 . 20 
CLI11 i n  powder d 45. 00 
Curry powder d 218 . 00 
Di 1 1  f 6 . 90 

powder d 94 . 40 
Fennel powder d 0 . 80 
Fenu greek. powder d 1 2. 20 
F i ve sp ice powder d 30 . 80 
Garam masala powder d 66 . 80 
Garlic  bulbs f 0 . 101 65( . 008) , 72 
Gi nger root f 4 . 50 
Mace powder d 32. 20 
' Mannite ' Sanitar i um p 0 . 711 
M i nt cOO'l'OOn ga rden f 9 . 401 
M i xed herbs leaves d 55. 60 
Mustard powder d 26 . 00 
Nutmeg powder d 2. 401 60 
Ore ga no powder d 66. 00 
P apr ika hot powder d 203 . 00 

sweet powder d 5. 70 
P arsley leaves f 0 . 081 72, 82 
Pepper black powder d 6 . 201 

whi te powder d 1 . 101 

Cont i nued 
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Food Type 

P im iento powder 
Rosemary powder 
Saffron powder 
Sage leaves 
Soy sauce 
Tabasco Pepper McI l henny 
Tandori powder 
Tarragon powder 
Turmeri c  powder 
Thyme leaves 
Van i l la essence 
V inegar ma lt 

whi te 
Worcestersh i re sauce 
' Vegemi te '  Kraft 

* key to abbrev iat ions page 

Dr inks 

' Aktavi te '  

Cereal coffee Bambu 
Dande l ion 
' Ecco ' 
' Natures Cuppa ' 
' Reform ' 

Coca-Co la 

Coffee Andron i cus Instant 
Bushe l l s  Instant 
Bushe l ls Turk i sh 
G ibsons I nstant 
Harr i s  Mocha Kenya 
Harri s  Instant I 
Harr i s  Instant I I  
Internat iona l Roast 
Maxwe l l  House I nst 
Moccona I nstant 
Moccona Decaf 
Nescafe Instant 
Nescafe Decaffe inated 
Pab lo i nstant 
Robert Timms Inst 

State* Sa l i cylate 

d 
d 
d 
d 

se 
d 
d 
d 
d 

1 

1 

1 

p 

pw 

pw 
pw 
pw 
pw 
pw 

pw 
pw 
pw 
pw 
b 
pw 
pw 
pw 
pw 
pw 
pw 
pw 

pw 
pw 

mg/100g 
( th i s  study) 

4 . 90 
68 . 00 

0 
21 . 70 

0 
0 . 45 
0 

34 . 80 
76 . 40 

183 . 00 
1 . 44 
0 
1 . 33 

64 . 30 
0 . 81# 

0 

0 . 15 
0 . 08 
0 
2 . 26 
0 . 38 

0 . 25 

0 
0 . 21 
0 . 19 
0 . 12 
0 . 45 
0 
0 . 10  
0 . 96 
0 . 84 
0 . 64 
0 
0 . 59 
0 
0 
0 . 16 

References 

39 

10 , 59 , 86 
76 (- } 
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Food Type 

Herba l tea camani l le 

fru it 

peppenni nt 

rose h i p  

' Mi lo r 

' Ova l t i ne '  

Rose h ip syrup De lrosa 

Tea Asco 

B i l ly 

Bunnese Green 

Bushel ls  

Go lden Days Decaf 

Harr i s  

Ind i an Green 

Peony Jasmine 

Old  Ch i nese 

Tet ley 

Twi n i ngs : 

Earl Grey 

Engl i sh Breakfast 

Darjee l i ng 

I r i sh Breakfast 

Lapsang Souchong 

Lemon Scented 

Orange Pekoe 

Pr ince of Wa les 

* key to abbrev iat i ons page 

Cerea ls 

Arrowroot powder 

Bar ley unpearled 

Buckwheat gra i ns 

Ma i ze mea l 

M i  l let gra ins 

hu l led gra i ns 

Oats mea l 

R ice brown gra ins 

whi te gra i ns 

Rye ro l led 

Wheat gra ins 

* key to abbrev i at i ons page 

State* Sa l icy late 

b 

b 

b 

b 

pw 

pw 

1 
b 

le  

le 

b 

b 

b 

le 

le 

le 

b 

b 

b 

b 

b 

b 

b 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

mg/100g 
( th i s  study) 

0 . 06 

0 . 36 

1 . 10 

0 . 40 

0 . 01 

0 

1 . 17 

6 . 40 

2 . 48 

2 . 97 

4 . 78 

0 . 37 

4 . 00 

2 . 97 

1 . 90 

1 . 90 

5 . 57 

3 . 00 

3 . 00 

4 . 24 

3 . 89 

2 . 40 

7 . 34 

2 . 75 

2 . 97 

0 

0 

0 

0 . 43 

0 

0 

0 
0# 
0# 
0 
0 

References 

22 , 30 , 35 .37 

40 , 47 , 53 , 58 

68 , 69 , 79 , 87 

89 , 90 , 91 , 95 

102 , 103 , 104 

78 

100 

46 

52 , 67 , 76 ( - ) 
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Food Type State* Sa 1 i cy late References 
mg/100g 

( th i s  study )  

Nuts and Seeds 

A lmonds f 3 . 00 8 
Braz i 1 nuts f 0 . 46 
Cashew nuts f 0 . 07 
Coconut dess icated d 0 . 26 
Hazelnuts f 0 . 14 
Macadamia nuts f 0 . 52 
Peanuts unshe l led f 1 . 12 51 , 52 

San itar i um butter p 0 . 23 
Pecan nuts f 0 . 12 
P ine nuts f 0 . 51 
P istach io nuts f 0 . 55 
Poppyseed d 0 
Sesame seed d 0 . 23 
Sunf lower seed d 0 . 12 
Wa lnuts f 0 . 30 
Water chestnut Socanin c 2. 92 

* key to abbrev iat i ons page 

Sugars 

Carob powder d 0# 
Cocoa powder· d 01 
Honey A l lowrie  1 2. 50 

Ar i stocrat 3 . 70 
Cap i l lano 10 . 14 
Mudgee 3 . 90 
' No Fr i l l s '  1 1 . 24 

Go l den syrup C . S . R .  0 . 101 
Map le syrup Camp 0 
Sugar whi te granu lated d 0 
Molasses C . S . R .  0 . 22 58 

* key to abbrev iat i ons page 

Confect ionery 

Caramel Pasca 1 1  Cream d 0 . 12 
L i cor i ce Barratts d 9 . 78 

G iant d 7 . 96 
Peppe rm i nts A l l ens Strong M i nt d 0 . 77 60 

Al l ens ' Koo lm i nt ' d 7 . 58 
L i f esavers d 0 . 86 
' M i nt i es ' d 1 .  78 

A l l ens ' Steamro l l ers d 2. 92 

Cont i nued 
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Food Type 

Da i ry 

Cheese b lue ve i n  
Camembert 
Cheddar 
cottage 
Mozarel la 
tasty cheddar 

M i  lk fresh fu l lcream 
Yogurt fu l lcream 

* key to abbrev iat i ons page 

Meat . F ish  and Eggs 

Beef 
Chi cken 
Egg whi te 

yo lk 
K idney 
Lamb 
L iver 
Oyster 
Pork 
Prawn 
Sa lmon Luncht ime P ink 
Sca l lop 
Tr i pe  
Tuna Seak i st 

* key to abbrev iat i ons page 

A lcohol ic Dr i nks 

Beer Reschs D i nner Ale 
Tooheys Draught 
Tooths Sheaf Stout 

C i der Bu lmer ' s  Dry 
Bu lmer ' s  Sweet 
L i  lyda le Dry 
Mercury Dry 

State* Sa l i cy late 

f 
f 
f 
f 
f 
f 

f 

f 
f 
f 
f 

f 
f 
f 
f 
f 
f 
c 
f 
f 
c 

mg/ 100g 

( th i s  study )  

0 . 05 

0 . 01 

0 

0 

0 . 02 

0 

01 
0 

0# 

01 
0 

0 

0 

0# 

0 . 05 

0 

0 

0 . 04 

0 

0 . 02 

0 

0 

0 . 35 

0 . 23 

0 . 32 

0 . 17 

0 . 19 

0 . 17 

0 . 16 

References 

31 

96 

96 

45 
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Food 

l iquers 

Port 

Sherry 

Spi r i ts 

W ines 

42 

Type State* Sa l i cy l ate 

Bened i ct i ne 

Co i ntreau 

Drambu i e  

T ia Har i a  

McWi l l i ams Roya l Reserve 

Stonyfe l l  Me l low 

l indemans Roya l Reserve 

sweet 

M i l dara Supreme Dry 

Penfo lds Roya l Reserve 

sweet 

brandy - Hennessy 

g in - G i l bey ' s  

rLl11 - Bundaberg 

rum - Capta i n  Morgan 

vodka - Smi rnoff 

wh i skey - Johnn i e  Wa l ker 

Buton Dry Vermouth 

Ka i ser Stuh l Rose 

l indema ns R ies l i ng 

McW i l l i ams Dry Wh ite  Wi ne 

McW i l l i ams Cabernet 

Sauv i g non 

McW i l l i ams P r i vate B i n  

C laret 

McW i l l i ams Reserve C laret 

Penfo lds Trami ner R ies l i ng 

B i n  202 

Seav i ew Rh i ne R ies l i ng 

Stonyfe l l  Ma Chere 

Ya l umba Champagne 

mg/ 1 00g 

( th i s  study )  

9 . 04 

0 . 66 

1 . 68 

0 . 83 

1 . 40 

4 . 20 

0 . 56 

0 . 46 

0 . 49 

0 . 40 

0 

0 . 76 

1 . 28 

0 

.0 

0 . 46 

0 . 37 

0 . 81 

0 . 10 

0 . 86 

0 . 90 

0 . 35 

0 . 81 

0 . 89 

0 . 69 

1 . 02 

* key to abbrev i at i ons page 

References 

49 

45 

7 , 20 , 33 , 45 

97 , 98 
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Legend for Tab le 6 .2 Total Sa l icylates i n  Food 

* b = bag , c = canned . d = dr ied, f = fresh , fr = frozen , j = 

ju ice .  1 = l i qu i d .  le = leaves . n = nectar. p • paste , pw = 
powder,  sc = sauce , sp = soup . 

Most trade names are those of products of var ious Austra l i an 

companies . Some var iet ies of foods a lso are Austra l i an .  

For coffee , mi l l igrams sa l icylate per 100 m 1  made from 2 gm 
powder in 1 00 ml  water . For tea , m i l l i grams sa l icylate per 1 00 ml 

i nfus ion made from two standard tea bags (4  gm dry leaves ) . 

* Ed ib le port ions 

, Mu lt ip le extract ions 

Pub l i shed stud ies on the sa l icy late content of food are l i sted numer i ca l ly .  

Va l ues obta ined when g i ven are recorded i n  brackets i n  mg/l00g and when no 

sa l icylate was (- ) . 
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Uchida ,  A . , Mori , S .  and Sa i jo ,  R .  ( 1966 ) . 

104 .  Yaman i sh i , T .  ( 1978) . 

Foods not ana lysed in thi s  study but ana lysed i n  the l i terature 

Chestnut 101 Ma lt 76 ( - ) 

Chokeberry 43 Muskme lon 48 

C 10udberry 9 Sapodi 1 1a fru i t  50 

Cottonseed o i l 51 Speanmint 60 

Gooseberry 85 
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Pee l  o f  Fru i ts and Vegetabl es  

The  val ues o f  s al i cyl ate i n  foods var i ed i f  the pee l  was i nc l uded i n  

the anal yses . The peel was found to  be a concentrated s ource of  

sal i cyl ate i n  foods  t hat were extracted both w i t h  and  w i t hout the i r 

peel ( Tabl e 2 . 7 ) . I n  add i t i on g herki n was shown to  h ave a h i gh 

sal  i cyl ate content compared wi th  peel ed cucumber . Th i s  was due i n  

part to the  sal i cyl ate content of the s ki n as  wel l as  the  sal i cyl ate 

present i n  the v i negar and sp i ces used i n  p i c kl i ng .  Th i s  fi nd i ng 

proved i mportant i n  the c l i n i cal context where pat i ents w i th  R I U/AO 

were eat i ng pears as the  on l y fru i t al l owed on  the  e l i mi n at i on d i et 

( Ch apter 3 ) . Such pat i ents  often consumed pears i n  cons  i derab 1 e 

quant i t  i es,  and t hose  who were s al i cyl ate sens  i t i ve often d i d  not 

remi t compl etel y unt i l they were i nstructed t o  e at on l y  peel ed pears . 

TABLE  2 . 7  

E FFECT OF PEEL ON THE SAL I CYLATE CONTENT OF FOODS ! 

Foods Food wi t h  Peel Food w i t h  no  Peel 

Granny smi t h  appl e 0 . 59 0 . 55 

Cucumber 0 . 78 

Potato  0 . 1 2 0 

Pear 0 . 27 0 

Peanuts  1 . 1 2 0 . 23 

1 .  Sal i cyl ate concentrat i ons  are expre s sed as  mg/ 1 00g . 

Administrator
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Compar i son of Fresh , Canned and Ju i ced Foods 

Fru i t  j u i ces  conta i n  onl y the 1 i qu i d  fract i on of  fru i t ,  d i scard i ng 

t he s ki n and fl esh , resul t i ng i n  l ow l evel s for the j u i ce compared 

wi th  the  fru i t  fl esh  (Tabl e 2 . 8 ) . However , t h i s tabl e was comp i l ed 

from fru i ts  and j u i ces  wh i ch were deri ved from many s ources wh i ch 

means that the resul ts  expres sed are onl y an i nd i cat i on of the  var

i at i on wh i ch can occur depend i ng on the source and vari ety of fru i t  

exami ned .  From the tabl e ,  fru i t  j u i ce has  a l ower s al i cyl ate content 

than i ts fresh  fru i t  counterpart . However ,  th i s  i s  m i s l e ad i ng i n  a 

cl i n i cal context because fru i t j u i ce i s  usual l y  consumed more o ften 

and i n  1 arger amounts than fresh  fru i t . Consequent 1 y , sal  i cyl ate 

sens i t  i ve pat i ents have found that consumpt i on of both fru i t  and 

fru i t j u i ce must  be control l ed i n  order to rema i n  asymptomat i c .  

TABLE  2 . 8 

COMPARI SON OF FRESH , CANNED AND JU I C ED FOODS 1 

Food J u i ce2 Fresh  Canned2 

Appl e 0 . 1 9 0 . 59 0 . 55 

Orange 0 . 18 2 . 39 

Wh i te grape 0 . 18 1 . 88 0 . 1 6 

Red grape 0 . 88 0 . 94 

P i neappl e 0 . 1 6 2 . 1 0 1 . 36 

Apr i cot 0 . 1 4 2 . 58 1 . 42 

Tomato 0 . 18 0 . 13 0 . 53 

1 .  Sal i cyl ate concentrat i ons  are expres sed as mg/ 1 00g . 

2. For source of  canned and j u i ce see Tabl e 2 . 6  for brands . 
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Concentrat i on of Sal i cyl ate i n  Tomato Products 

Concentrat i on of  the food wi th the l os s  of water l ed to an i ncrease 

i n  s al i cyl ate content . Several tomato products from d i fferent 

sources were anal ysed g i v i ng a range of val ues (Tabl e 2 . 9 ) . However , 

the resul  ts  s howed that concentrat i on of a food w i  th  the l oss  of  

water and the further concentrat i on of fl avours wi t h  the add i t i on of 

herbs and sp i ces l ed to a marked i ncrease i n  sal i cyl ate content . I n  

sens - i t i ve pat i ents th i s  concentrat i on of foods can mean that very 

smal l amounts of a food i tem can l ead to a marked react i on .  

TABLE 2 . 9  

CONCENTRAT ION OF SALICYLATE I N  TOMATO PRODUCTS 1 

Tomato Product2 Sal i cyl ate mg/ 1 00g 

Tomato s auce 0 . 94 - 2 . 48 

Tomato paste 0 . 43 - 1 . 44 

Tomato soup 0 . 32 - 0 . 54 

T i nned t omato 0 . 53 

Tomato j u i ce 0 . 1 0 - 0 . 18 

Fresh tomato 0 . 1 3 

1 .  Sal i cyl ate concentrat i ons  are expressed as mg/ 1 00g . 

2 .  For source of tomato products see Tabl e 2 . 6  for brands . 
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D I SCUSS ION 

Extract i on and Anal ys i s  

Sal i cy1 ates were fi  rst extracted from the  bark of  the W i  1 1  ow tree 

( Sa1 i x )  i n  the 1820 ' s ,  al though the med i c i na l  propert i es of th i s  and 

other pl ants were known i n  H i ppocrati c  t i mes ( Rev i ewed i n  Gross  & 

Greenberg , 1 948) . Advances i n  organ i c  chemi stry duri ng  the  1 9th  

century enab1  ed the French pharmac i st Leroux ; n 1829 to  ; sol  ate i n  

the pure form sal i c i n ,  the act i ve i ngred i ent i n  W i l l ow bark ( Leroux , 

1 830 ) . I n  183 1 , s al i cyl al dehyde was d i st i l l ed from the  fl owers of 

Sp i rea U l mari a by the Swi ss  pharmac i st ,  Pagenstecher . He  subsequent

ly transmi tted th i s  i nformat i on to the German chemi st , Lowi g ,  who i n  

183 5  produced sal i cyl i c  ac i d  by oxi dat i on of  sal i cyl al dehyde 

(Tsch i rch , 1 9 1 7 ) . I n  1838 , P i r i a al so obta i ned sal i cyl i c  ac i d  by 

hydrol ys i s  and ox i dat i on of sal i c i n .  I n  the 1 840 ' s  and 1 850 ' s ,  

fol l owi ng the i solat i on of methyl sal i cy1 ate from o i l of  w i ntergreen , 

sal i cyl i c  ac i d  was prepared by the act i on of  phosphorous perch l ori de 

on methyl sa  1 ;  cy1 ate by the French chem; st Cahours and the Scott i sh 

chemi st Cooper . 

I n  the l ate 1 9th and earl y 20th centuri es  sal i c i n  was i ndent i fi ed i n  

Popl ar and W i l l ow trees and i n  the Bl ack Law ( Squ i bb ,  187 5 ; Beck ,  

1891 ; Jowett & Potter , 1 902 ; Saj ous & Saj ous , 1 9 1 6 - 1932 ; Ghos h , 

1 925 ; Lortat -Jacob , 1 925 ; Evans et al . ,  1 945 ; Iwamoto et al . ,  

1 94 5 ) . Methyl sal i cyl ate g l ycos i des were found i n  B i rch and Beech 

trees as wel l as i n  Gaul theri a procumbers , partri dge berry , 

chequerberry ,  wi ntergreen , Gaultheri  a h i  s p i  dul  a ,  wi 1 d pansy , m i  1 k 

wort , bay tree , I nd i an l i cori ce , soap berry , ol i ve ,  madder , j asmi ne , 
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myrtl e ,  l i nden , buckthorn , var i ous grasses , coffee , and i n  the 

fol l owi ng botan i cal orders : Legumi nosae , Euphorb i aceae , B i x i neae , 

C upul i ferae and Erythri xyl eae ( Longmore , 1 798 ; B i gel ow ,  1 81 8 ;  

Proctor ,  1 842 - 1843 , 1843 , 1 844 ; Cahours , 1 843 ; Anon . ,  1 882 ; Anon . ,  

1 888 ; Stokv i s ,  1895 , Prebbl e ,  1894 ; Ed i tori al , 1 898 ; Wal ters , 

1 899 ; Lortat J acob , 1 92 5 ; Ta i l l  eur , 1 902 ; Cone , 1 903 ; W i  nters , 

1 904 , 1 907 ; Pancoust & Pearson , 1 909 ; H i l pert , 1 9 1 3 ; Sel f ,  1 9 1 5 ; 

Sajous  & Sajous , 1 9 1 6 - 1 932 ; La Wal l , 1 920 ; Ghosh , 1 925 ; 

Autenre i th ; 1 928 ; Perutz , 1930 ; Arny & F i schel i s ;  1 937 ; Morel , 

1 95 1 ; On i sh i  & Yamamoto , 1 955 , 1 956 ; I brah i m  & Towers , 1 960 ; 

Tomaszewsk i , 1 960 ; I brah i m ,  1 964 ; Pri dham & Young , 1 964 ; Pearl & 

Oarl i ng ,  1 964 , 1 965 ; Jul kunen -Ti  i tto , 1 985 ; Gaydou et al . ,  1 986 ) . 

I n  add i t i on ,  they h ave been found i n  the woodruff , mari gol d ,  

hyac i nth , tul i p ,  yucca , cl over , yel l ow b i rd ' s nest , meadowsweet , 

i pecacuanha , m ignonette , ammon i ac pl ant , Ameri ceae fami l y  and pansy 

( B i gel ow ,  1818 ; Buchner , 1854 ; W i cke ,  1854 ; 
'
Squ i bb ,  1875 ; Anon , 

1888 ; Gri ffi ths , 1 889 ; B i nz , 1897 ; Desmoul i ere , 1 904 ; 

Lortat -Jacob , 1 92 5 ; Perutz , 1 930 ; Schl  i mme , 1 943 ; Wood & Osol , 

1 943 ) . 

Up to the earl y 1 950 ' s  the standard method for i dent i fi cat i on of 

sal i cyl ates were col ori metr i c ( Gross  & Greenberg , 1 948 ; Ra i nsford , 

1984 ) . W i  th  the devel opment of TLC ( Izma i 1 ov & Schra i ber , 1938 ; 

Stahl et al . ,  1 956 ; Stahl , 1 958 , 1 969 ) and GLC (James & Mart i n ,  

1952)  i t  became poss i bl e  to devel op more sen s it i ve methods of 

detect i on ,  and th i s  was the i n i t i al approach adopted i n  the  present 

study . Quant i fi cat i on was attempted by den s i tometry , but t h i s proved 

unre 1 ; ab 1 e s i nce the read i ngs often d; d not refl ect the dens i ty of 
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spots as  est i mated by v i sual  i n spect i on .  H PLC  ( Johnson  & Stevenson , 

1 977 ) , wh i ch was f i  rst i nt roduced for anal  ys i s  of  s al i cyl ates i n  

t i ssues  and body fl u i ds i n  the  l ate 1 960 ' s  ( Peng et a l . ,  1 978) proved 

to be a much  more re 1 i ab  1 e and Quant i tat i ve  method for ana l  ys i s  of 

food extracts i n  the  present study . 

F I GURE 2 . 1 0 

H I STOR I CAL EXTRACTION OF  SAL ICYLATE FROM PLANTS ( COLL I ER, 1 963)  

Bark of  w i l l ow 

( Sa l i x ) 

� 
Extract i on 
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� 
Hydro lys i s  & oxi dat i on 
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( Sp i rea )  

� 
D i st i l l at i on 

� 
Sal i cyl al dehyde 

� 
Oxi dat i on 
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O i l of  w i n tergreen 

( Gaul theri a )  

� 
Ext ract i on 

� 
Methyl  s al i cyl ate 

� 
Hydro l YS i s 

Sal i cyl i c  ac i d  

( Sp i rsaure ) 

-... Sod i um sa l i cyl ate 

� 
Acetyl at i on 

� 
Acetyl sal i cyl i c  ac i d  

(Asp i r i n ) 
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Extract i on methods have changed l i ttl e s i nce the earl i est attempts by 

European chemi sts i n  the l ate 1 9th and earl y 20th centuri es ( Gross  & 

Greenberg , 1 948 ; Ra i nsford , 1 984 ) . When the present study commenced 

the standard method , as outl i ned i n  the Assoc i at i on of Anal yt i cal 

Chemi sts Handbook ( Horwi tz , 1 975 ) , was to shake the homogen i zed 

materi al i n  a separat i ng funnel so as to transfer sal i cyl ates from 

the aqueous to the organ i c  sol vent phase . I t  was soon found that th i s  

method was rather i neffi c i ent , requi ri ng l arge quant i t i es of food and 

sol vent , and formi ng emul s i ons  wh i ch were d i ffi cul t to separate . A 

more effi c i ent method was therefore devel oped , where the homogen i zed 

food was fi rst hydrol ysed i n  25% NaOH overn i ght , fol l owed by ac i d i f

i cat i on to pH<2 . 0 .  Th i s  resul ted i n  extens i ve pl ant t i ssue break

down , wi th  al l bound sal i cyl ate esters be i ng freed from the cel l 

structure ( Harbourne , 1 980 ; Newby et al . ,  1 980 ) . The food sampl e 

was then extracted wi th l i qu i d  extractors over 5 hours wh i ch avo i ded 

the format i on of emu 1 s i  ons and al l owed for more compl ete m i  x i  ng of 

food and sol vent than i n  prev i ous methods publ i shed l ead i ng to a more 

effi c i ent extract i on .  The resul ts obtai ned by th i s  method y i el ded 

cons i derabl y h i gher sal i cyl ate concentrat i ons  than those reported i n  

the l i terature , i . e about 1 0  t i mes h i gher for p i neappl e j u i ce but 

more than 1 00 t i mes h i gher for p i neappl es (Tabl e 2 . 6 ) . Th i s  can be 

expl a i ned part ly  by the fact that earl i er workers d i d  not empl oy such 

st ri ngent techn i ques as the effi c i ent 1 i qu id extract i on procedure , 

but more 1 i ke 1 y the h i gher 1 eve 1 s were due to the convers i on of 

conjugated sal i cyl ates to 'free sal i cyl i c  ac i d  so that the total 

sal i cyl ate i n  the foods was measured ( Harbourne , 1 980 ) . Total 

benzoates were successful l y extracted al ong wi th  total sal i cyl ates 

(Tabl e 2 . 6 ) . but as they were el uted cl ose to the sol vent front they 
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coul d not  be accuratel y quant i f i ed .  ( Est i mates  i n  some foods g ave 

val ues for total benzo i c  ac i d  of 1 00 t i me s  the amount of total 

s al i cyl ates ) . 

D i st i but i on 

Sa  1 i cyl ates i n  food were fi rst reported i n  Lancet (Anon . ,  1 903 ) . 

They were i dent i fi ed i n  smal l amounts i n  the  common  fru i t  strawberry .  

Subsequentl y ,  Desmou1 i ere ( 1 904 ) ,  Paul ( 19 1 7 ) , Dodge ( 1 9 1 8 )  and 

Perutz ( 1 93 0 )  al so found sal i cyl ates i n  appl e ,  an i se ,  cherry , grape , 

c i nnamon , nutmeg , orange , peppermi nt , pl um , raspberry ,  spearm i nt , and 

s i nce then there have been at l east 1 00 reports  of the i r  presence i n  

a v ar i ety o f  fru i ts and vegetabl es , an i seed and a l monds ( Tabl e 2 . 6 ) .  

No prev i ous study has , h owever , systemat i cal l y  anal ysed the  s al i cy

l ate content of al l commonl y eaten foods , and  s i nce t h i s  i nformat i on 

was found to be es sent i al for the d i etary management o f  pat i ents  w i th 

RI U/ AO such an anal ys i s  was undertaken  by the  author . I n al l ,  333 

foods were extracted and anal ysed , and s i gn i f i cant s al i cyl ate concen 

trat i ons  were found i n  a w i de vari ety o f  fru i ts and vegetabl es , herbs 

and sp i ces , nuts , beverages ,  and m i scel l aneous pl ant -deri ved foods . 

( a )  Fru i ts and Vegetabl es  

A range of  sa l i cyl ate val ues i n  fru i ts and  vegetabl es was found t o  be 

dependent on  the spec i es of  the pl ant , age i ng/r i pen i ng o f  the fru i ts 

or vegetabl es  and extens i ve proces s i ng ( cooki ng , c ann i ng ,  freez i ng ) . 

For exampl e ,  several vari et i es of  appl es exh i b i t  a range of 

s al i cyl ate contents  wi th gol den del i c i ous conta i n i ng 0 . 08mg/ 1 00g 

compared wi th  red del i c i ous  wi th 0 . 1 9mg/ 1 00g and granny smi th s  hav i ng 

a val ue of  0 . 59mg/ 1 00g . Those vari et i es wh i ch gave a l es s ' p i quant 

fl avour were found to be often l ower i n  s al i cyl ate content . 
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S i mi larly ,  the  sali cylate content of frui ts and vegetable s  was found 

to v ary wi t h  r i pen i ng as t h i s proces s  leads to a change i n  the  

chem i cal  compos i t i on and  therefore the flavour of  frui t and 

vegetable s . 

Heat ing by convent i onal cook i ng methods does not h ave an apprec i able 

effect on  the content of ava i 1 ab  1 e s al  i cyl ate i n  food . However , 

commerc i  a 1 process i  ng that res ul ts  i n  the  extens i  ve breakdown of  

plant t i s s ue can result i n  an i ncrease  of ava i lable s al i cyl ate , for 

exampl e fres h  corn compared wi th  processed corn products (Table 

2 . 1 0 )  • Th i s  i s  why the severe t rea tment w i  th  sod i urn hydroxi  de and 

hydroc h lor i c  ac i d  used i n  the  extract i on method affected the f i bre 

structure of the  frui ts  and vegetable s  l ead i ng to a rel ease  of bound 

s al i cylate . 

Another phys i ca l  character i st i c  wh i ch h ad an i nfluence on the 

sal i cylate content i n  the s ample we exami ned was the peel where the 

concentrat i on of  sali cylate i s  h i gher than i n  the frui t or  vegetable 

flesh e . g .  potato , pear , eggplant , peanut ,  apple ( Table 2 . 7 ) . S i nce 

the peel i s  the  phys i cal  barr i er between the  outs i de env i ronment and 

the fl esh  and s eed of al l frui ts  and vegetabl e s  i t  may be that the 

h i g her sali cylate content i s  act i ng i n  a protect i ve capac i ty .  At the  

beg i nn i ng of  th i s century i t  was  known that sali cyli c ac i d  was  a very 

effect i ve ant i mi crob i al agent and , i ndeed , i t  was used as  a preserv 

at i ve i n  Europe unt i l  reports of adverse react i ons  led to i ts proh i b

i t i on i n  the  1 9 50 ' s  ( Lueck ,  1 980 ) . 
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When fru i ts or vegetabl es are crushed for j u i ce. the peel and fi bre 

content are d i scarded wh i ch resul ts i n  a l oweri ng of the sal i cyl ate 

content support i ng the not i on that sal i cyl ate i s  bound i n  the fru i t  

or vegetabl e fi bre wh i ch i s  d i scarded duri ng process i ng (Tabl e 2 . 8 ) . 

An average of four p i  eces of fru i t i s  needed to make one gl ass of 

fru i t  j u i ce showi ng that con s i derabl e amounts of sal i cyl ate are 

d i scarded i n  the pul p after fru i t  j u i ce manufacture . However ,  the 

ease of i ngest i on of vast quant i t i es of fru i t j u i ce compared wi th 

p i eces of fresh fru i t  often means i nd i v i dual s st i l l  consume a l arge 

quant i ty of sal i cyl ate i n  the form of j u i ce .  

Concentrat i on of sal i cy1 ate i n  foods can be seen w i  t h  the range of 

tomato products anal ysed . Tomato sauce , soup , paste exh i bi t h i gh 

1 eve 1 s of sal i cy1 ate compared wi th the fresh  tomato (Tab 1 e 2 . 9 ) . 

Th i s  i s  due to the i r concentrat i on duri ng process i ng and the add i t i on 

of  sp i ces wh i ch even though the i r  use i s  i n  smal l amounts they can 

st i l l  make a s i gn i fi cant contri but i on to d i etary sal i cyl ate . 

( b )  Beverages 

Beverages 1 i ke tea , coffee and the i r herbal or cereal counterparts 

are al l h i gh sources of sal i cyl ate , be i ng deri ved from pl ant matter . 

Cereal coffees are based on ch i cory and beetroot , wh i l e  herbal teas 

rel y  for fl avour on var i ous herbs and n atural fl avours l i ke pepper

mi nt for the i r con s i derabl e sal i cyl ate content . 

Methyl ene d i ch 1 ori de i s  a sol vent that was commonl y used i n  the  

decaffe i nat i on of coffees and teas . Both caffe i ne and sal i cyl ate are 

read i l y  sol ubl e i n  i t .  Consequentl y decaffe i nated tea conta i ns 

markedl y  reduced sal i cyl ate compared w i th tea and decaffe i nated 

coffee i s  compl etel y devo i d  of s al i cyl ate . 
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Al cohol i c  beverages exh i b i t  a range of sal i cyl ate content depend i ng 

on the raw products used i n  thei r manufacture and the i r process i ng .  

Fermentat i on does not s i gn i fi cantly i ncrease the sal i cyl ate content 

of beverages wi th grape j u i ce be i ng compa rab 1 e to wi ne and appl e 

j u i ce comparabl e to c i der i n  sal i cyl ate content . Sp i ri ts l i ke vodka , 

wh i s key and g i n are very poor sources of sal i cyl ate because the i r raw 

i ngred i ents are l ow and di st i l l at i on removes any sal i cyl ate present . 

A 1 ternat i ve 1 y ,  1 i quers are very h i gh sources of sal ; cyl ate due to 

the i r raw i ngred i ents e . g .  Ti a Mari a (chocol ate ) , Drambu i e  ( herbs ) , 

Contreau ( orange peel ) and Bened i ct i ne ( herbs ) . 

( c )  Prote i n  Ri ch Foods (Meat , Poul try ,  F i sh , Eggs , Dai ry ,  Legumes ) 

Prote i n  foods from both an i mal or vegetabl e ori g i ns were general l y  

l ow
· 

sources o f  sal i cyl ate . Al l dri ed l egumes analysed had l ess than 

O . 08mg/l OOg i n  the dry state . Beef,  l amb , pork , ch i cken , oysters , 

fi sh and da i ry products al l had negl i g i bl e  sal i cyl ate content . 

L i ver was found to conta i n  O . OSmg/l OOg perhaps i nd i cat i ve of the 

an i mal s '  food i ntake from pl ant sources . 

(d )  Cereal s 

Sal i cyl ate l evel s i n  n i ne whol e gra i n cereal s were negl i g i bl e , wi th 

the except i on of a yel l ow ma i ze meal wh i ch contri buted O . 43mg/ lOOg . 

(e )  Sweets 

Li ttl e research had been done prev i ously on the amount of sal i cyl ate 

i n  popul ar sweets and confect i onery .  However , Porsch et al . ( 1 96S ) 

and others have i dent i fi ed sal i cyl ate i n  an i se and mi nt .  Therefore a 

representat i ve number of 1 i cor i ces and peppermi nts were anal ysed 

al ong wi th some other popul ar sweets .  
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Val ues for caramel s ,  cocoa and carob were negl i g i bl e .  The pepper-

mi nts  contai ned vari abl e amounts . I t  woul d appear that h i gh 

sa l i cyl ate contents i n  m i nt cand i es come most ly  from add i t i onal 

fl avori  ngs  1 i ke methyl sal i cyl ate . M i  nt  sweets may a l so  be used i n  

the  manufacture of l i cori ces , to wh i ch an i se i s  added for fl avour , a 

h i gh source of sal i cyl ate . 

TABLE 2 . 1 0 

SAL ICYLATE CONTENT OF CORN PRODUCTS 

Corn Product 

Ma i ze meal  

Fresh corn 

Canned n i bl ets  

Canned creamed corn 

Concl us i ons  

Sal i cyl ate Content 

0 . 43mg/l 00g 

0 . 1 3019/ l 00g 

0 . 26mg/l 00g 

O . 39mg/l 00g 

I t  was surpr i s i ng to fi nd , as a resul t of the  analyses performed , 

that sal i cyl ates ( i ncl ud i ng asp i r i n )  are much more w i del y d i str i buted 

than h i therto suspected . S i gn i fi cant 1 eve 1 s were present i n most 

fru i ts and vegetabl es , herbs and sp i ces , and pl ant - deri ved foods and 

beverages ,  as wel l as i n  unexpected foods s uch as  honey ,  Vegemi te , 

confect i onery and a vari ety of nuts (Tabl e 2 . 6 ) . I n  fru i t s and vege

tabl es the concentrat i on depended on the  spec i es ( and i n  some cases 
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vari ety ) , age i ng ,  r i pen i ng ,  process i ng and preparat i on .  As s h own by 

the TLC data  ( F i gure 2 . 8 )  asp i r i n i tsel f compr i ses  a s i gn i fi cant , i f  

n ot maj or , proport i on of the total sa l i cyl ates present , a l though th i s  

i s  d i ffi cu l t to  quant i fy prec i sel y because of  rap i d  break-down duri ng 

extract i on and anal ys i s .  Sal i cyl ates were absent from an i mal -deri ved 

foods s uch as f i s h , meats and da i ry products ,  and from most  gra i n s . 

As wi l l  be d i scussed i n  Chapter 1 0 ,  s al i cyl ates are products of 

secondary p l ant metabol i sm ,  and al ong wi th  other benzo i c  ac i d  der i v 

at i ves are probabl y synthes i zed to a greater or l es ser extent by most 

p l ant s , i nc l ud i ng those commonl y  eaten as foods . 

The sa l i cyl ate l evel s measured i n  the present study are h i gher than 

those reported el sewhere , probabl y due to the more effi c i ent 

extract i on procedure and the use of HPLC . I t  was prev i ous l y thought 

t h at the normal d i et conta i ned such smal l amounts of s al i cyl ate as to 

be c l i n i cal l y  i rrel evant ( South , 1 97 6 , 1 976 , 1 97 7 , 1 979 , 1 980 ; 

Samter , 1 9 7 7 ) , but cal cul at i on s  based on  the l evel s measured here 

i nd i cate that an average Austral i an d i et conta i n s  of the order of 1 0  

to 5 0  mg per day ,  and some i nd i v i dual s may consume u p  t o  1 00 mg per 

day .  Furthermore , s al i cyl ate -conta i n i ng foods al so  appear to be r i ch 

sources of other benzo i c ac i d  deri vat i ves , many of  wh i ch cros s - react 

wi th  asp i r i n i n  sens i t i ve i nd i v i du al s ( Chapter 3 & Chapter 6 ) . 



CHAPTER 3 

D I ETARY I NVEST I GAT ION OF  RECURRENT I D IOPATH I C  

URT I CAR IA/ANG IOEDEMA 
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I NTRODUCT I ON 

Urt i cari a caused by nettl es  and i nsect b i tes was recogn i zed i n  

H i ppocrat i c t i mes , al though i ts modern n ame was not co i ned unt i l the 

1 ate 1 8th century .  It  i s  n ot cl  ear exactl y  when  foods were fi rst 

assoc i ated wi th  attacks of R I U/AO , but ang i oedema caused by eggs was 

descri bed by Donat i i n  the 1 6th century ( Schadewel dt ,  1 98 1 ) , and 

W i l son , i n  the 1 8th century ,  was sa i d  to  have somet i mes traced i t s 

cause by 11 omi t t i n9 fi rs t one and then another art i cl e of  food 11 

( Bateman , 18 13 ) . I n  the  1 ate 1 9th and e arl y 20th century i t  was 

wi del y recogn i zed that foods , as  wel l as  drugs , fevers , phys i cal and 

emot i ona l  factors coul d al l contri bute to the aet i ol ogy of urt i cari a ,  

and by the  1 950 ' s al most every author wr i t i ng on the subj ect i ncl uded 

a l ong l i st of foods known to prec i p i tate symptoms ( War i n & Champ i on ,  

1 974 ) . However , i t  was not unt i l Lockey i mpl  i cated the  azo -dye 

tartraz i ne that more i nterest was taken i n  ' i dent i fy i ng the rel evant 

food const i tuents ( Lockey , 1 959 , 1 969 , 1 97 1 , 1 97 7 ) . 

Asp i r i n  a s  a drug was known to be capabl e of  provok i n g  urt i cari a and 

ang i oedema as earl y as 1 902 ( H i rschberg , 1 902 ) , and a l though sal i cy

l ates were known to be pre sent i n  vari ous  pl ants and  fru i ts ( Chapter 

2) i t  took  over 50 years before t herapeut i c d i ets  were ; nt roduced 

wi th the  i dea  of avo i d i ng exposure to natural sal i cyl ates ( Shel l ey ,  

1 964 ; Fe i ngol d ,  1 968 ; Lockey ; 1 97 1 ; No i d  e t  al . ,  1 974 ; Ol i v i er ,  

�, 1 974 ; War i n ,  1 976 ) . As outl i ned i n  Chapter 1 ,  these prov i ded a 

start i ng po i nt for the present study , but i t  was soon e v i  dent that 

knowl edge of  the d i stri but i on of n atural sal i cyl ates was i nadequate . 
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s al i cyl ates , so  that a more effect i ve e l  i mi n at i on d i et coul d be i 
deve l oped . 

Th i s  chapter descri bes the resu l t s  of d i etary i nvest i gat i on i n  1 , 349 

pat i ents  wi th  R I U/AO , represent i ng the l argest  ser i e s  reported to 

date , us i ng a standard e l i m i nat i on d i et and bl i nd chal l enge protocol 

wh i ch  was devel oped for use on an outpat i ent  bas is . The stri ngency 

of s al i cyl ate excl us i on ,  al ong wi th  c�ose contact between pat i ent and 

d i et i t i an ,  resul ted i n  excel l ent  compl i ance and a h i gher s ucces s  rate 

than general l y  reported i n  the l i terature . 

MATERIALS AND METHODS 

Pat i ents  

Between Apri  1 1 977 and  September 1 986 , 1 349 pat i en t s  wi t h  R IU/AO 

presented to the  Al l ergy Cl i n i c  at RPAH , refe rred general l y  by t he i r 

fam i l y  doctor or a dermatol og i s t . Pat i ents  were aged between one and 

86 years ( F  i gure 3 . 1 )  wi th R I U/ AO of s i x  weeks to 60 years durati on 

( F i gure 3 . 2 ) . S i  xty two percent were femal e and 38% mal e ;  43 . 7% 

presented wi th  urt i cari a onl y ,  1 7 . 6% w i th  ang i oedema on ly ,  and 38 . 7% 

wi  th  both  urt i cari  a and ang i oedema . The pat i ents  wi  th II phys i cal li 

1 

'} ,.� 1 
j 
·1 

, prec i p i tants such as  col d ,  sun  exposure or pressure general l y  a l so  

exper i enced " i d i opath i c "  attacks , and were i nvest i gated and managed ' 

al ong the  same l i nes  as  other pat i ents wi th  R I U/AO . 
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FI GURE 3 . 1  

H ISTOGRAM OF THE AGES OF R IU/AO PAT I ENTS 

200 
n =801 patients 

(JJ 
� 1 50 z 
w 
� 
cC 
a.. 
u. 1 00 0 
a: 
w 
m 
:::E 
::) 50 z 

1 0  20 30 40 50 60 70 80 90 

AGE (YEARS) 

C l i n i cal Eval u at i on 
, 

Each pat i ent was eval uated by a phys i c i an to excl ude underl y i ng 

systemi c d i sease before undergo i ng d i etary i nvest i gat i on ( G i bson & 

Cl ancy, 1 980) . Rare pat i ents found to have urt i car i al  vascul i t i s  or 

C l -esterase  i nh i b i tor defi c i ency were managed w i th appropr i ate 
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med i ca  1 therapy , and those wi th  atypi ca  1 symptoms were referred to 

the dermatol og i st attend i ng the cl i n i c  for further eval uat i on .  

I nd i v i dual s wi th  a h i story of  asthma underwent res p i ratory asses sment 

before taki ng any cha 1 1  enges , wh i ch were admi n i  s tered under appro

pri ate med i cal  superv i s i on ( depend i ng on the i r degree o f  bronch i al 

hyper- react i v i ty ) . Pat i ents wi th  a h i story of l aryngeal oedema 

and/or sys temi c anaphyl ax i s  were rout i nel y admi tted t o  hosp i tal  for 

chal l enge . 

F I GURE 3 . 2  

H I STOGRAM OF  THE DURAT I ON OF R I U/AO 
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Deri vat i on of the El i mi nat i on D i et 

As out 1 i ned i n  Chapter 1 ,  the e 1 i mi n at i on d i et was devel oped to 

excl ude food add i t i ves  and n atural s a1 i cy1 ates i n  pat i ents wi th 

R I U/AO . The Pure Food Act ( 1 908 , 1 937 )  and i ngred i ent l abel l i ng 

( N a  t i ona  1 Heal th  and Med i ca 1 Research Counc i 1 ,  [ NH&MRC ] , 1 986) were 

used to determi  ne those foods conta i n  i ng art i fi  c i a 1 col ouri  ngs and 

preservat i ves ( Br i ggs  & Wahl qu i st ,  1 985 ; Hanssen & Marsden , 1 986 ) . 

I n  the cases  where l abel l i ng was l i mi ted ,  i ndustry pract i ce was 

ascerta i ned . For exampl e ,  pasta ; s  general l y  col oured wi th carotene , 

a natural vegetabl e extract but some brands may be col oured wi th  one 

or more permi  t ted art i fi  c i a 1 col ours . I t soon became cl ea  r from 

cl i n i cal observat i on s  that i ndustri al pract i ce d i d  not al ways 

correspond to the l egal requ i rements , and when susp i c i on  fel l upon a 

part i cul ar product i nformat i on was obta i ned from the Food Technol og 

i st concerned , or from Mr . B i l l  Porter at the NSW Heal th Commi ss i on .  

I n  the earl y stages d a i  ry products were exc1 uded because of the i  r 

poss i bl e  contami n at i on wi th pen i c i l l i n ,  and bread was excl uded 

because yeasts h ad been i mpl i cated as a cause of R IU/AO by Hol t ;  

( 1 966 & 1 967 ) and J ames and Wari n ( 1 97 1 ) . By l ate 1 980· c l i n i cal 

observat i ons  i nd i cated the need for a rev i s i on of the el i mi n at i on 

d i et .  Da i ry products , eggs , and unpreserved bread rare ly  i f  ever 

proved to be a s i gn i fi cant probl em for pat i ents once the correct 

prec i p i tants were i dent i fi ed , and were therefore re - i ntroduced i nto 

the basel i ne d i et ,  maki ng i t  much more pal atabl e .  At the beg i nn i ng 

of 1 982 , and aga i n  i n  earl y 1 983 , l aboratory anal yses of  food sal  i cy-

1 ate content ( Ch apter 2 )  resul ted i n  further mod i fi cat i ons  of the 

d i et as shown i n  Tabl e 3 . 1 .  
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TABLE  3 . 1 

MOD I F ICAT IONS OF THE EL IM INATI ON D I ET 

Foods T ime Peri ods * 

I 11 I I I  

Pear ski n + + + 

Pepper + + + 

Carrots + + 

Honey + + 

Coffee ( certa i n  brands )  + + 

+ = i ncl uded ; - = excl uded 

* Ti me peri ods : 

I .  Apri l 1977 to January 1 979 . 

11 . January 1 979 to January 1 982 . 

I l l . January 1 982 to January 1 983 . 

IV . January 1 983 to January 1 986 . 

I V  

The el i mi nat i on d i et wh i ch fi nal l y  devel oped was a useful tool i n  the 

management of pat i ents wi th RIU/AO and contai ned adequate prote i n ,  

fat and carbohydrate prov i ded that the d i etary recommendat i ons  were 

fo 1 1  owed (NH&MRC , 1 986 ) . However , the 1 eve 1 of ascorbi c ac i d  was 

part i cul arl y l ow because of the restri cted range of fru i ts and 

vegetabl es so the use of an unco1 oured , unf1 avoured mul t i v i tami n was 

adv i sed (Myadec by Parke Dav i s ,  Mul t i v i t  S i x by G1 axo , E1 ev i t  RD I by 

Roche ) . 
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Al l acetyl sal i cyl i c  ac i d -based med i cat i on s  ( D i sp i ri n ,  Al ka- sel tzer , 

Asp i ri n  and compound anal ges i cs )  were proh i b i ted . Most fl avouri ngs  

used i n  toothpastes , cough l ozenges ,  fl avoured med i cat i ons  and  syrups 

conta i n  s al i cyl ate and so  su i tabl e al tern at i ves  were prescri bed . 

Products conta i n i ng o i l of wi ntergreen ( Decorub , Deep Heat ) , a 

concentrated source of  methyl sal i cyl ate , were forb i dden as  were some 

perfumes used to scent many to i l etr i es  because they conta i n  amyl and 

benzyl  sal i cyl ate ( More1 , 1 95 1 ; Bedouki an , 1 981 ; Toda et al . ,  

1 983 ) . 

Medi cat i ons  wh i ch were al l owed i ncl uded uncol oured ant i h i stami nes  and 

other un  co l oured med i cat i ons  wh i ch d i d  not conta i n  acetyl s a  1 i cyl i c 

ac i d ,  met hyl sal i cyl ate or the i r  anal ogues . Wi th  other drugs , i f  

su i tabl e wh i te med i cat i ons  were not ava i l abl e and therapy coul d not 

be i nterrupted , pat i ents were i nstructed to was h  the art i fi c i al 

col our i ng off the  surface by rubb i ng gentl y under runn i ng water . 

Capsul es  coul d be opened i f  neces sary ,  and the powdered contents  

taken , d i scard i ng the  col oured gel at i ne capsul e .  

Pat i ent I nstruct i on about the El i m i nat i on D i et 

Fol l owi ng confi rmat i on of a d i agnos i s of R I U/AO each pat i ent was 

i ntervi ewed by the d i et i t i an and a deta i l ed food h i story taken . At 

th i s i nterv i ew the e l i mi nat i on d i et programme was d i scussed wi th  both 

�t the pat i ent and the person respons i b 1 e for prepa r i  ng meal s .  The 
.r 

� author was respon s i bl e  for the project and tra i ned Gabri e l l e  Boyd and 

Jenny McQueen to as s i st i n  the di etet i c management of the RI U/AO 

pati ents . Gabri el l e  Boyd as s i sted from Apri l 1 983 to February 1 984 

and Jenny McQueen from Apri l 1 984 to September 1 986 . 
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Pat i ents were gi ven i nformat i on about t he food sources of natural 

sa 1 i cyl ate ( Swa i n  et al . ,  1 985 ) , benzoate , brewers yeast  and the 

art i fi c i al col ours and preservat i ves  ( NH&MRC , 1 986 ) . Th i s  gave e ach · 

pat i ent  a perspect i ve as to the pos s i bl e  d i etary prec i p i tants  of 

the i r symptoms of R I U/AO . The i mportance of compl i ance was stressed ,  

emphas i z i ng that onl y  those foods l i sted were t o  be eaten , a s  d i etary 

i nfract i on s  coul d l ead to  recurrence of symptoms and fal s e  pos i t i ve 

or confus i ng chal l enge resul ts . Deta i l ed i nstruct i ons  and expl anat

i ons were g i ven about wh i ch foods to eat and wh i ch foods to avo i d ,  

al ong w i  th  the reasons for each i n c  1 u s  i o n  and exc 1 u s  i o n  o f  food on 

t he d i et .  Pat i ents were warned that thei r attent i on to deta i l was 

cri t i cal  to t he success  of  the programme . 

Pract i cal adv i ce on s hopp i ng ,  food preparat i on and h ow to vary the 

d i et was g i ven , as wel l as a l i st of rec i pes  for preparat i on of 

pal atabl e meal s .  The management of restr i ct i on s  to  l i festyl e were 

al so  deal t wi th . Deta i l ed adv i ce was g i ven about l unches and snac ks , 

takeaway food , eat i ng out at restaurants ,  d i  nner part i es  and other 

soc i al occas i ons  (wedd i ngs , part i es ,  sport i ng events ) al l of  wh i ch 

prov i ded pract i cal i nformat i on wh i ch was cri t i cal for pat i ent 

compl i ance and confi dence . At the same t i me pat i ents were adv i  sed 

about v i tami n suppl ements , med i cat i on s , cosmet i cs and to i l etri es . 

Frequent rev i ew of the pat i ents ' progress  over the tel ephone was 

often necessary for encouragement duri ng the earl y stages  of the 

programme , cl ari fi cat i on of d i etary i nstruct i ons , pract i cal  adv i:ce 

about day to day probl ems , and what to do about exacerbat i cn s of  

the i r symptoms . On  average each  pat i ent woul d make contact wi th the  

author at  1 east  once per  week over the t i me that they were on the 

el i mi nat i on d i et .  
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Pat i ents  who experi enced marked reduct i on or compl ete rel i ef of 

symptoms for fi ve consecut i ve days after a m i n i mi um of  two weeks on  

the e l  i m i n at i on d i et tel ephoned the d i et i t i an for the i r chal l enge 

capsul es  ( see bel ow) wh i ch were sent by ma i l . Those w i th  a h i story 

of l aryngeal oedema , anaphyl ax i s or asthma were g i ven the i r 

chal l enges i n  graded doses under appropri ate med i cal  s uperv i s i on 

(Append i x  5 ) . 

I f  there was no  s i gn i fi cant i mpro vement after two weeks , the d i et was 

d i scussed over the tel ephone to ensure that the i nstruct i on s  h ad been 

understood , and to check comp 1 i ance . Those pat i ents who showed no  

i mprovement after s i x  weeks on the  el  i mi n at i on d i et were a sked to 

return for rev i ew by the phys i c i an .  I n  some cases further restri ct 

i on of  wheat and m i l k  products was successful , but i n  the majori ty a 

normal d i et was resumed al ong wi th ant i h i stami ne  therapy as  requ i red . 

Pat i ents who coul d not compl y wi th the el i mi nat i on d i et for soc i al , 

fami l y  or other reasons  d i d  not undergo  chal l enge , and were tre ated 

symptomat i cal l y .  

· i  Chal l enges 

. 4 The battery of  test s ubstances compri  sed those compounds reported as 

major prec i p i tants  of  R I U/AO by Wari n and Smi th  ( 1 976 )  and s od i um 

metabi su l ph i te wh i ch i s  wi del y used i n  dri n ks ,  l i qu i d  and mo i st 

cons i stency foods and some dri ed fru i ts ( NH&MRC , 1 986 ) . C h al l enge 

sets were i n  i t  i al l y prepared by the Pharmacy Department at RPAH a nd 

1 ater by the author Anne Ruth Swa i n  (ARS ) . The test substances 

(Append i x  3)  were suppl i ed by Sear1 e (Aj ax chemi cal s )  and SOH 
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( Br i t i s h  Drug House chemi cal s )  and encapsul ated i n  c l ear gel at i ne 

capsul es  suppl i ed by Parke Dav i s .  F i l l ed capsu l es  were packed 

separatel y i nto n umbered pl ast i c  v i al s  (Mel ewi sh ) . Between Apr i l 

1 977  and J an uary 1 983 the cha  1 1  enge compounds were numbered i n  a 

standard sequence , and thereafter t hey were packaged i n  an arbi tary 

order wh i ch vari ed from one set to the next . The chal l enge compounds 

u sed have  an i ndefi n i  te s hel  f- 1 i fe when stored i n  a cool dry p l  ace 

and i t  was therefore poss i bl e  to prepare t hem i n  batches of 200 sets 

at a t i me .  

The chal l enge set was updated at i nterval s as  shown i n  Tabl e 3 . 2 .  The 

i n i t i al chal l enge set of  compounds based on War i n and Smi th  ( 1 976 ) 

was mod i fi ed to excl ude pen i c i l l i n  after i t  was found t hat th i s  was 

not detectabl e i n  Austral i an da i ry products and was therefore 

unl i kel y to  be of cl i n i cal s i gn i fi cance . The chal l enge battery was 

al so  expanded to i ncl ude sod i um sal i cyl ate and s od i um metabi su1 ph i te .  

Sod i um sal i cyl ate was added for compar i s on w i th  asp i r i n ,  wh i l e  sod i um 

metabi  su 1  ph i te was added as i t  i s  wi del y used as a preservat i ve i n  

s i mi l ar foods to benzoates . I n i t i al l y the  onl y  pl acebo was a s i ngl e 

uncol oured chal l enge , l actose , but i n  January 1 979  a col oured 

pl acebo , B carotene , was added to the chal l enges as a control for the 

yel l ow tartraz i ne capsul e .  In  J an uary 1 982 the dose  of tartraz i ne 

was i ncreased from 1 0mg to 30mg , wh i ch i s  equ i 1 avent to the amount of . 

azo dye i n  one  food i tem , for exampl e one I cey Pol e ( NH&MRC , 1 986 ) . 

Twel ve months  l ater the protocol was made doubl e bl i nd by n umberi ng 

the  chal l enges i n  an arb i tary sequence , and at the same t i me starch 

was subst i tuted for the 1 actose pl acebo . I n the 1 ate 1 983 i t  was 

noted that a new batch of B carotene obta i n ed from a d i fferent 
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s uppl i er had a very strong smel l of  carrots ;  t h i s appeared to  

co i nc i de wi th  a sudden i ncrease i n  the react i on rate to t h i s second 

" pl acebo " (Tabl e 3 . 8 )  and i t  was therefore omi tted from the chal l enge 

battery i n  May 1 984 . 

TABLE  3 . 2  

DEVELOPMENT OF THE CHALLENGE PROTOCOL 

Dates Mod i fi cat i ons  to Chal l enge Protocol * 

J an uary 1 979 Add i t i on of  sod i um sal i cyl ate (A&B doses ) , s od i um 

metab i sul ph i te ,  carotene 

J an uary 1 98 1  Omi s sj on of pen i c i l l i n 

January 1 982 I ncrease tartraz i ne dose to  30mg 

January 1 983 Random i zed sequence , doubl e bl i nd protocol 

Subst i tut i on of starch for l actose as a p l acebo 

S i ngl e dose ( 300mg ) for both asp i ri n  and s od i um 

s al i cyl ate 

May 1 984 Omi s s i on of carotene 

* From Apr i l 1977 to  January 1 979 the chal l enge protocol con s i sted 

of l actose , tartraz i ne ,  sod i um benzoate , 4 - 0H benzo i c  ac i d ,  

brewers yeast , pen i c i l l i n ,  asp i ri n .  

The chal l enge doses for the four chal l enge per i ods are shown bel ow 

(Tabl e 3 . 3 ) . 
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TABLE 3 . 3  

CHALLENGE DOSE ( MG) 

Cha l lenge Compounds 

I I I  

Lactose2 700 700 
B Carotene & lactose3 700 700 
Tartraz i ne4 1 0  1 0  
Sod i um benzoate 500 500 
4-0H benzo ic  ac id 200 200 
Brewers yeast5 600 600 
Pen ic i l l  i n6 250 
Acetylsal icyl ic  ac i d7 450 450 
Sod i um sa l i cy late7 450 
Sod i um metabi su lph i te8 500 
Starch & B carotene 

1 .  T ime peri ods : 
I .  Apr i l 1 977 to January 1979 . 
1 1 .  January 1 979 to January 1982 . 
I l l . January 1982 to January 1 983 . 
I V .  January 1 983 to  January 1 986 . 

2 .  Lactose p lacebo rep laced by starch p lacebo . 

I I I  

700 
700 7 00 
30  30  

500 500 
200 2 00 
600 600 

300 3 00 
300 300 

500 500 
700 

3 .  B carotene p l acebo f i l ler changed from lactose to starch . 
Cha l lenge f i na l ly omi tted because of contam i nated source . 

4 .  Tartraz ine dose i ncreased from lOmg to 30mg i n  Jan ' 82 ,  
equ iva lent to one col ou red food i tem . 

5 .  Brewer ' s  yeast was made by Cenov i s  Hea lth Company Pty . Ltd . 
6 .  Pen ic i l l i n  de leted as not a s ign i f i cant amount i n  m i lk .  
7 .  Compari son between sod i um  sa l icylate and acetyl sa l i cy l i c  

ac i d ,  g i ven i n  two doses 150mg f i rst , then 300mg two hours 
later if no react ion .  Changed to s ingle  dose of 300mg i n  
doub le b l i nd set . 

S .  Add it ion of sod i um metab i su lph i te ,  a w ide ly used 
preservat i ve .  

9 .  S ingle b l i nd cha l lenge order changed to double b l i nd Jan ' S3 
onwards . 
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Chal l enge I n struct i ons  

Chal l enges were commenced after at  l east two wee ks on  the  e l i mi nat i on 

d i et ,  once t here h ad been f i ve consecut i ve days  fre e  of  symptoms . 

Numbered capsu l e s  were taken i n  the  morn i ng h al f an  hour before or 

two hours after breakfast ( for  ch i l dren the capsu l e contents were 

m i xed w i th  go l den syrup i f  they were unabl e to swal l ow the capsu l e s ) . 

Cha 1 1  enges were spaced by at 1 east 48 hours to al l ow for del ayed 

react i on s , and any response  to chal l enge was fol l owed by a pause of a 

further thre e  symptom- free days before proceed i ng to the next chal l 

enge , s i nce pat i ents often experi ence a temporary refractory peri od 

d ur i ng wh i ch they are unrespons i ve to further chal l e nge . Each 

pat i ent  was prov i ded w i th  d i ary s heets and recorded i n  deta i l the  

t i me each  chal l enge was taken , and  i f  a react i on occurred the  t i me of  

onset , type and severi ty of symptoms and the i r d urat i on .  

Cha 1 1  enges were taken at home except i n  pat i ents w i  th 1 aryngea 1 

oedema and asthma for whom chal l enges of acetyl s al i cyl i c  ac i d ,  sod i um 

metabi s u l  p h i  te and tartraz i ne were superv i sed . Pat i ents  wi th very 

mi l d  asthma were s uperv i sed by the i r l ocal general pract i oner . Those 

wi th  m i l d - moderate asthma were chal l enged under s uperv i s i on at the 

Al l ergy Cl i n i c ,  pat i ents  wi th  severe asthma and l aryngeal oedema were 

admi tted ; nto hosp ; tal for cha  1 1  enge wi  th graded doses  of acetyl 

sal i cyl i c  ac i d ,  s od i um metabi su l ph i te and tartraz i ne (Append i x  5 ) . 
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Symptom D i ary 

Pat i ents  were g i ven a d i ary and i nstructed to keep  a deta i l ed record 

of ( a )  al l food and beverages consumed , ( b )  the type and d urat i on of 

al l symptoms exper i enced , ( c )  deta i l s  of al l food and capsu l e chal l 

enges taken , and ( d )  the dose and type of  med i cat i ons  taken  when 

necessary .  

FIGURE 3 . 3 

SAMPLE PATI ENT SYMPTOM D IARY 

BREAKFAST M I D  MORN ING 

DI ETARY I NTAKE FOR : 2 Weetb ix 2 coffee 

DAY : mi l k, b i scu i ts 

DATE : coffee coffee 

SYMPTOMS : 

{Type & Sever ity} 

MEDI CATI ONS AND/OR 

CHALLENGES TAKEN : 

h i ves on legs 

and buttock s ,  

swe 1 1  i ng around 

eyes 

(T ime taken , react i on none 

t ime and s)111ptans ) 

D IETARY I NTAKE FOR : 

DAY : 

DATE : 

SYMPTOMS : 

(Type & Severity ) 

MED ICATI ONS AND/OR 

2 toast pear 

gol den syrup 

coffee 

h ives on legs 

and buttocks 

eas ing , swe l l i ng 

s ubs i d i ng around 

CHALLENGES TAKEN : eyes 

(T ime taken . react ion 

t ime and symptans ) 

LUNCH M I D  AFTERNOON 

1 boi led egg coffee 

2 bread 

coffee 

1 ch i cken 

sandwich  

pear 

2 coffee 

b i scu i ts 

coffee 

TEA EVENI NG 

roast lamb 2 coffee 

potato ,  lettuce b i scu its 

c ustard , pear coffee 

h i ves on legs 

and buttocks 

swe l l i ng around 

eyes 

2 chops 

potatoes 

pear 

h i ves on legs 

eas i ng , s l i ght 

swe 1 1  i ng around 

eyes 

2 coffee 

b i scu i ts 

coffee 
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I nterpretat i on of  Chal l enge React i ons  

Chal l enges were i n i t i al l y  g i ven s i ng l e - bl i nd as a n umbered sequence , 

but by the  end of 1 982  both t he phys i c i ans  and the  d i et i t i ans  h ad 

become so  fami l i ar wi th  the  standard sequence that there was a danger 

of b i ased i nterpretat i on wi th  subtl e react i ons . Accord i ng l y ,  i n  

Jan uary 1 983 the  protocol was made doubl e - bl i nd ,  wi th  t he chal l enge 

substances be i ng n umbered i n  an arb i tary order for each pat i ent . 

After comp 1 et i on of cha 1 1  enges pat i ents were seen by the d i et i t  i an 

who rev i ewed the i  r d i  ary and recorded the resul  ts . The two other 

d i et i t i ans , Gabri el l e  Boyd and Jenny McQueen , were tra i ned for n i ne 

to twel ve months  by the author i n  order to ensure un i formi ty of 

i nterpretat i on .  A chal l enge was con s i dered pos i t i ve i f  there was a 

recurrence of urt i cari a and/or ang i oedema wi th i n  48 hours , and 

react i on s  were al most al ways cl ear-cut . Three patterns were common l y  

observed : acute , i ntermed i ate and del ayed as  descri bed bel ow i n  the 

resul ts sect i on .  

I f  the response to any chal l enge was uncerta i n  i t  was repeated as a 

capsul e or thre e-day open food chal l enge (Append i x  6 ) . Th i s  method 

al so prov i ded a check when chal l enges were taken too q u i ckl y i n  

success i on due to the eagernes s of the pat i ent to compl ete the tests . 

Under these c i rcumstances overl ap of chal l enges cou l d l ead to 

confus i on  about wh i ch one was respons i bl e  for a part i cul ar react i on ,  

it: or conversel y a fal se negat i ve coul d be recorded i f  the subsquent 

chal l enge was taken duri ng the  refractory peri od . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.
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Fol l owi ng compl et i on of the protocol a mod i f i ed therapeuti c  d i et was 

prescri bed based on the  f i nal assessment , and a fol l ow-up appo i ntment 

made to  rev i ew progress  s i x  weeks l ater . I n  th i s  way care was taken 

that pat i ents were not over or under-restri cted because of  m i s l ead

i ng resul ts . 

Long Term D i etary Management 

After s i x  weeks , gradual 1 i bera1 i zat i on of the therapeut i c  d i et by 

food chemi cal groups was encouraged i n  an attempt to i nduce tol erance 

by ra i s i ng the threshol d for tri ggeri ng symptoms (Append i x  1 0) . 

Pat i ents sens i t  i ve to natura 1 sal i cyl ates were then encouraged to 

1 i beral i ze the i r d i et by taki ng very smal l amounts of  the foods 

conta i n  i ng moderate amounts of sal i cyl ate every th i rd day for two 

weeks and then i f  there was no  adverse react i on i ncreas i ng the 

frequency to every second day for two weeks and then to  every day .  

I f  there was st i l l  no  adverse react i on the  pat i ent was encouraged to 

i ncrease the amount as tol erated prov i ded there were n o  adverse 

react i ons . In pat i ents wi th a mi 1 d degree of sens  i t  i v i  ty i t  was 

s omet i mes poss i bl e  to return eventual l y  to a v i rtual l y  normal d i et 

wi thout rel apse . 

Re -Chal l enge of R IU/AO Pat i ents 

I n  order to test the reproduc i b i l  i ty of the chal l enge protocol , 1 42 

pat i ents wi th  R IU/AO who had compl eted the el i mi nat i on d i et and 

chal l enge protocol at l east 1 2  months before , were contacted by 

tel ephone and asked i f  they woul d be prepared to repeat test i ng wi th 

the cha 1 1  enges . Those who agreed , prov i ded they had been free of 

symptoms , were ma i l ed a second set of chal l enges wh i ch were sent out 
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i n  batches every three to s i x  months  between October 1 978 and May 

1 981 . The re -chal l enge compounds  and the i r dosages  are as outl i ned 

i n  Tabl e 3 . 4 .  Pat i ents were as ked to ma i nt a i n a stri ct excl us i on 

d i et dur i ng the  re- chal l enge peri od . 

TABLE  3 . 4  

CHALLENGE BATTERY FOR RE-CHALL ENGE OF  R IU/AO PATI ENTS 

C ha l l enge 

Asp i ri n  & sod i um sal i cyl ate 

Sod i um benzoate & 4 - 0H benzo i c  ac i d  

Sod i um met ab i su l ph i te 

Tartraz i ne 

Brewers yeast 

Lactose  

Records and  Stat i st i cal  Anal ys i s  

Dose  

300mg & 300mg 

500mg & 200mg 

500mg 

1 0mg 

600mg 

700mg 

For each pat i ent undergo i ng d i etary i nvest i gat i on  a f i l e  was created 

compri s i ng cl i n i cal  deta i l s , d i etary h i story ,  progress  n otes and 

chal l enge react i ons . For the 698 pat i ents who underwent bl i nd 

chal l enges , resul ts  were tabul ated i n  summary form on  a spreadsheet 
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wh i ch was updated at regu l ar i nterv a 1 s ,  and used as the bas i s  for 

subsquent stat i st i ca  1 anal ys i s .  Oeta i 1 s of date of presentat i on ,  

age , sex , durat i on and nature o f  symptoms ( urt i cari a ,  ang i oedema or 

both ) , and chal l enge resu l ts were entered i nto a VAX 8600 computer , 

us  i ng fi  1 es created so  as to be compat i b 1 e wi  th the Stat i st i ca 1 

Package for Soc i al Sc i ences , Vers i on ten ( S PSS -X ) . Unl ess  otherwi se 

stated , th i s  program package was used for al l stat i st i cal anal yses . 

( a )  95% Confi dence I nterval s 

The proport i on ( p )  of pat i ents react i ng to each of  the cha  1 1  enge 

compounds  was tabul ated , and 95% conf i dence i nterval s cal cul ated as 

fol l ows : 

By the  Central L i mi t Theorem ( Sachs , 1 984 ) the  number of  pat i ents 

tested ( n=6 1 4 )  was suffi c i entl y l arge to j ust i fy assum i ng that the 

proport i on i n  each case was normal l y  d i stri buted . 

( b )  McNemar ' s  Test 

Si  nce each pat i ent was tested wi th mul t ;  p 1 e cha 1 1  enge s ubstances , 

react i ons  tOJ wh i ch may not be compl etel y i ndependent ,  the overa 1 1  

resul ts  for each compound compared w i th  p l acebo were analysed by 

McNemar ' s  test ( 1 947 ) . Th i s test compares the  frequency of  pos i t i ve 

and negat i ve react i ons  to each chal l enge , wi t h  t hose  to the  p l acebo , 
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t he n u  1 1  hypothes  i s  be  i ng t hat the  frequenc i e s  d i ffer no  more than 

expected by chance : 

Pl acebo 

+ 

Act i ve + a b 

Chal l enge - c d 

The frequenc i es  b and c are thus  expected to h ave the  same val ue as 

O . S ( b+c ) ; the more b and c dev i ate from t h i s  expected val ue , the 

1 ess confi  dence can be p l aced i n  the  stated nu l l hypothes  i s .  The 

s i gn i f i cance of a d i fference between these va l ues was determ i ned by 

cal cul at i ng Ch i - square by McNemar ' s  formul a and consul t i ng a 

Ch i - square tabl e wh i l e  assum i ng one degree of freedom : 

Ch i - square = ( b- c lZ 

b+c+l 

S i nce t h e  n umber of p at i ents  tested was i n  a l l i ns tances more than 

30 , the correct i on of  Bennett and Underwood ( 1970 ) was not requ i red . 

( c )  Bon Ferron i Correct i on 

For a s i ng l e compari son between act i ve and p l acebo chal l enges  a P 

val ue of  <0 . 05 woul d be cons i dered s i gn i fi cant . However , w i th  

mu1 t i p 1 e cha  1 1  enges per pat i ent the probabi  1 i ty of ach i ev i ng th i s  

val ue by chance i ncreases  wi th  each compari son , and the  s i gn i fi cance 

l evel must be adj usted accord i ng l y .  The Bon Ferron i method sets a 
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s i gn i f i  cance 1 eve 1 of  P <0 . OS/N , where N refers to  the n umber of 

compari son s . In the present case , N=7 ( s i nce there are 7 act i ve 

ch�l l enges ) and the  s i gn i fi cance l evel requ i red i s  there fore P 

<0 . 007 . 

( d ) Ch i - Square Test ( Cont i ngency Tabl e )  

S i n ce the  e l i mi nat i on d i et and chal l enge protocol  were mod i fi ed 

duri  ng  the  course o f  the  present study , the  resu l  t s  were analysed 

separatel y for each o f  four t i me peri ods (Tabl e 3 . 8) . Changes i n  

react i on frequency for each chal l enge substance were analysed by 

con struct i ng cont i ngency t abl es  to compare observed and expected 

val ues ( Sach s , 1 984 ) : 

I 

+ ye a 

- ye b 

tota l c 

Observed val ues  

t ime per i ods 

I I I I I 

d 9 

e h 

f 

I V  tota l 

j x 

k y 

z 

+ ve 

- ye 

Expected val ues  

ex 
z 

ey 
z 

t ime peri ods 

I I  I I I  

fx 
z 

fy 
z 

i x  
z 

iy 
z 

IV  

lx  
z 

ly 
z 

The Ch i - square val ue was then cal cul ated as  fol l ows : 

Ch i - square = t ( observed val ue - expected val ue ) 2 

expected val ue 
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(e )  Ch i -Square Test ( Goodness -Of- F i t )  

I n  those pat i ents who were re -chal l enged the  res ul ts  were tabul ated 

accord i ng to whether each chal l enge produced the  same response or a 

d i fferent response on  re -test i ng .  To determi ne  whether the  sampl e of  

77  pat  i ents  who  were re-cha  1 1  enged was a representat i ve one , a 2*2 

cont i ngency tabl e was constructed compari ng  the i n i t i al resul ts  for 

each  cha 1 1  enge i n  the sampl e ( " observed " )  w i  t h  those of  the  whol e 

RIU/AO group tested duri ng the s ame t i me per i od ( " expected " ) : 

+ ve 

observed a 

expected c 

- ve 

b 

d 

The Ch i - square goodness-of- fi t stat i st i c  was then determi ned as 

fol l ows : 

Ch i - square • � (observed val ues - expected va1 ues ) 2 = { a- c ) 2 + ( b-d ) 2 

expected val ues c d 

P val ues were deri ved from t abl es  of  the  d i stri but i on of the C h i -

Square stat i st i c ,  wi th  one degree of  freedom . 

For each pat i ent i n  whom the  cha  1 1  enges were repeated , the  resu l  t s  

were tabu1 ated accord i ng  to  whether the  response to each cha1 l enge 

sUbstance was pos i t  i ve or negat i ve on both occas i on s ,  wi th four 

poss i bl e  categori es : +/+ , +/- ,  -/+ , and -/ - . The nul l hypothe s i s 

was that the  cha 1 1  enge fi nd i ngs i n  each case  were due to  chance 
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a l one . Expected proport i on s  were ca 1 cul ated from the known fi gures e� 
i n  R IU/AO pat i ents as a whol e ,  assum i ng the  s ame frequency of 

pos i t i ve and negat i ve react i ons  to occur at random i n  both the fi rst 

and second chal l enge seri es . The observed resu l ts  were compared wi th 

those " expected " by con struct i ng a 2*4 cont i ngency tabl e :  

observed 

expected 

+/+ +/- -/+ +/+ 

a 

e 

b 

f 

c 

g 

d 

h 

and i n  each case , C h i - square was cal cul ated as  fol l ows : 

Ch i - square = � ( observed - expected ) 2 

expected 

P val ues were deri ved from Ch i - square tabl e s , w i t h  thre e  degrees of 

freedom . 

( e )  Newman -Keul s Test 

To determ i  ne  whether there was a tendency for react i on s  to c l  uster 

wi th  part i cul ar chal l enge compounds ,  the react i on frequenc i es were 

ranked and compari sons made between al l pa i rs u s i ng - th e  cr i teri on  of 

the l east s i gn i fi cant d i fference . W i th mul t i pl e  compari son s , the 

probab i l i ty of fi nd i ng " s i gn i fi cant " d i fferences by chance  i ncreases ,  

and the Newman-Keul s method was used to avo i d  d raw i ng  erroneous 

concl u s i ons  ( Snedecor & Cochrane , 1 967 , pages 233 - 23 7 ) . The anal ys i s  
! 

was performed by Assoc i ate Professor  R .  Berry ( Commonweal th  I n s t i tute 

of  Heal th , Un i vers i ty of Sydney )  u s i ng h i s own Fortran program 

wri tten for the purpose . 
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RESULTS 

Of the  1 349 pat i ents , 1 1 93 were prescri  bed the el i mi nat i on d i  et . 

Remi s s i on o f  symptoms was experi enced by 698 pat i ents ( 58 . 5%) who 

were subsequentl y cha 1 1  enged . No i mprovement was reported i n  80 

pat i ents ( 6 . 7%) and 4 1 5 . ( 34 . 8%) pat i ents d i d  not pers i st wi  th  the  

e l i mi nat i on d i et (Tabl e 3 . 5 ) . 

The rema i n i ng 1 56 pat i ents were g i ven a " l ow chem i cal  d i et "  ( l ow 

sal i cyl ate , l ow preservat i ve ,  l ow art i fi c i al col our , l ow brewer ' s  

yeast , (Append i x  8 )  as i t  was fel t that they wou l d be unabl e to cope 

w i th  the very r i g i d  d i etary restri ct i ons and chal l enge procedure . 

The l ow chemi cal d i et restri cted on l y  the  commonest food chemi cal 

prec i p i tants of R IU/AO , resul t i ng i n  a l ess  r i g i d  d i et .  

Pat i ents who responded favourabl y to the  e l i mi nat i on d i et general l y  

became asymptomat i c  w i th i n  one t o  two weeks . The maj or i ty o f  those 

on regul ar ant i h i stami nes were abl e to w i thdraw med i cat i on by the  end 

of the  fi rst week  wi thout exper i enc i ng an exacerbat i on ,  but somet i mes 

res i dual symptoms woul d requ i re a few more days to subs i de .  The 

chal l enges were onl y  undertaken when the pat i ent had been free of al l 

symptoms , off al l ant i h i stami nes , for at l east f i ve con secut i ve days , 

and after a m i n i mum of  two weeks on the e l i mi nat i on d i et .  
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TABLE  3 . 5 

D I ETARY RESULTS OF  R IU/AO PAT I ENTS ON THE E L I M I NATI ON D I ET 

D i etary Resul ts  

Improvement 

No i mprovement 

Fa i l ed to compl ete 

" Low chem i cal " d i et 1 

Total 

Number of  Pat i ents  

698 

80 

4 1 5  

1 56 

1 349 

1 .  " Low chemi cal " d i et = l ow sal i cyl ate , preservat i ve ,  

art i fi c i al ,  col our , brewers yeast d i et .  

Chal l enge Resul ts  

Chal l enge react i ons  general l y  fol l owed three pattern s : acute ( onset 

h al f to  two hours , durat i on one to two hours ) ; i ntermed i ate ( onset 

fi ve to e i ght hours , durat i on up to 24 hours ) ; del ayed ( onset 24-48 

hours , durat i on two or three days up to a week  or more ) . The chal l 

enge resul ts  �re presented i n  Tabl e 3 . 6 .  The percentage of pat i ents 

react i ng to each of the act i ve cha 1 1  enge compounds compared wi th 

p l acebo was anal ysed us i ng McNemar ' s  test , s i nce each i nd i v i dual  was 

s ubjected to mul t i pl e  chal l enges . Even al l owi ng for mul t i pl e  

test i ng ,  us i ng the Bon Ferron i techn i que , the respons e  t o  the ent i re 

set of chal l enges compared w i th pl acebo was h i gh l y  s i gn i fi cant 
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( P  <O . OOO l ) . I f a P - val ue of <0 . 05 i s  taken as  be i ng the s i gn i fi cance 

1 eve 1 for the n umber of  pat i ents react ; ng to  a s ; ngl  e cha  1 1  enge 

s ubst ance  compared w i  t h  pl acebo , t he s i gn i fi  cance 1 eve 1 for s even 

s uch  compari  sons  i s  P <0 . 007 ( Bon F erron i techn i que , Mater i  a 1 s and 

Met hods ) .  

TABLE  3 . 6  

TOTAL CHALLENGE RESPONSE OF  PAT I ENTS W ITH R IU/AO 

( T IME  PER I ODS I , I I , I I I , I V COMB I NEDl ) 

C ha l l enge Compounds 

Sal i cyl ates  ( total ) 

Acetyl s al i cyl i c  ac i d  

Sod i um s al i cyl ate 

- Benzoates ( total ) 

Sod i um benzoate 

40H benzo i c ac i d  

Sod i um metab i su l ph i te 

Tartraz i ne 

Brewers yeast  

Lactose  

% Pos i t i ve 

Response 

60 . 9  

5 2 . 6  

4 1 . 4  

47 . 0  

34 . 1  

3 2 . 9  

39 . 2  

33 . 9  

30 . 3  

6 . 8 

95% 

Confi dence 

L i mi ts  (± )  

3 . 9  

4 . 0  

3 . 9  

4 . 0  

3 . 8  

3 . 7  

3 . 9  

3 . 7  

3 . 6  

2 . 0  

P Val ue 

compared 

w i t h  Lactose 

< . 000 1 

< . 000 1 

< . 000 1 

< . 00 0 1  

< . 000 1 

< . 000 1  

< . 000 1 

< . 0001  

< . 000 1 

1 .  T i me per i ods I , I I , I I I , I V comb i ned = Apr i l 1 977  to J anuary 1 986 
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In order to determ i ne  whether there was a d i fferent p attern of react

i v i ty i n  pat i ents wi th  urt i cari a al one versu s  those  �i t h  ang i oedema 

the  R IU/AO popul at i on was d i v i ded i nto three  sub-groups and the 

res ul t s  tabul ated for e ach  separatel y  ( Tabl e 3 . 7 ) . 

TABL E  3 . 7  

CHALLENGE RESPONSES (%) I N  PAT I ENTS PRESENT I NG WITH 

URT I CAR I A ,  ANG I O EOEMA OR  BOTH 

Cha l l enge Compound s  

Acetyl s al i cyl i c  ac i d  

Sod i um s al i cyl ate 

Sod i um benzoate 

4 -0H benzo i c  ac i d  

Sod i um metabi s ul ph i te 

Tartraz i ne 

Brewers yeast  

Lactose  

Urt i car i a 

Al one 

54 . 9  

45 . 1  

36 . 9  

36 . 0  

45 . 0  

37 . 8  

32 . 7  

6 . 6  

Ang i oedema 

Al one 

48 . 0  

3 5 . 6  

3 2 . 3  

2 7  .. 1 

3 1 . 3  

30 . 5  

29 . 3  

9 . 1 

Urt i c ar i a & 
Ang i oedema 

5 1 . 9  

38 . 0  

3 1 . 7  

3 1 . 9  

3 5 . 5  

3 1 . 0  

28 . 0  

6 . 4  

S i nce there were several s i gn i  fi cant changes i n  both the  basel  i ne 

e l i mi n at i on d i et i tsel f (Tabl e 3 . 1 )  and the  chal l enge protocol (Tabl e 

3 . 2 ) , the  res ul ts  were al so t abul ated and anal y sed separatel y for 

each  of the  t i me i nterval s ,  as outl i ned i n  Tabl e 3 . 8 .  
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TABLE 3 . 8  

PAT I ENTS REACT I NG TO CHALLENGE I N  DI FFERENT T I ME PER I ODS (%) 

Cha l lenge Compounds 

A 1 1  sal  icylates 

Acety lsal icyl i c  ac i d  

Sod i um sa l i cy late 

A l l  benzoates 

Sod i um benzoate 

40H benzo i c  ac i d  

Sod i um metab i su lphi te 

Tartraz ine 

Brewers yeast 

Lactose 

Starch 

B Carotene I starch 

Tot a l  pat ients 

cha l lenged 

Tota l react i ons 

to cha l lenges 

Mean react i ons 

per pat i ent 

P va l ue 

1 .  T ime per iods : 

I 

51 . 6  

51 . 6  

31 . 9  

20 . 9  

23 . 1  

T ime Per i odsl 

1 1  I I I  

59 . 9  71 . 6  

51 . 9  54 . 7  

39 . 3  56 . 5  

46 . 6  54 . 6  

33 . 2  38 . 1  

3 1 . 9  43 . 3  

3 6 . 0  45 . 3  

27 . 5  �9 . 1  46 . 9  

16 . 5  28 . 6  41 . 7 

3 . 3 8 . 0  7 . 3 

93 241 97  

137  577 3 1 1  

1 . 47 2 . 39 3 . 21 

< . 0005 < . 005 

I .  Apr i l 1977 to Janua ry 1979 . 

1 1 .  January 1979 to Janua ry 1982 . 

I l l . Janua ry 1982 to January 1 983 . 

I V .  January 1983 t o  January 198 6 . 

IV 

6 1 . 3  

52 . 8  

34 . 8  

5 1 . 4  

39 . 8  

33 . 7  

40 . 0  

3 6 . 7  

33 . 5  

6 . 0  

1 2 . 0  

1 83 

475 

2 . 58 

< . 1  



86 

To determ i n e  i f  t h e re was a s i gn i fi cant d i ffe rence between the 

react i on rate s i n  e ach s ucce s s i ve t i me p e r i od th e me ans  o f  the n umbe r 

o f  react i on s  p e r  p a.t i e n t  we re compa red u s  i ng  t h e  Ch i - squa re te st . 

There was a h i gh 1 y s  i g n  i f i  c ant i ncre a s e  i n  t h e  mean react i o n  rates 

fol l ow i ng the c hanges made i n  Janu ary 1 979  ( Pe ri od I I )  and t h o s e  made 

i n  Janu ary 1 982 ( Pe r i  od I I I )  . I n each c a s e  there was an .i n c rease i n  

the s t r i ngency o f  s al i cyl ate excl u s i on o n  t h e  basel i ne d i et ,  and the 

f i  nd i ng s t h e re fo re s ugges t  that th i s  may h ave 1 ed to an i nc reased 

sens i t i v i ty to t � e  c h al l enges general l y .  Compari  s o n s  between 

i nd i v i d u al chal l enge compounds ( Ch i - s q u are t e s t )  s howed that the mo st 

s i gn i fi cant changes (P <0 . 05 )  occurred wi t h  tartraz i ne ( wh e n  the dose 

was i n creased ) and t o  th e s al i cyl ate s , benzoates and brewers yeast 

( corre s pond i ng to t h e i ncre ased sal i cyl ate re stri ct i on ) . I n  J a n uary 

1983 the c h a l l enges were al tered to a doubl e bl i nd protocol , and th i s  

was accompan i ed by a fal l i n  the me an react i o n  rate wh i ch  d i d  not , 

h oweve r ,  reach s t at i s t i cal  s i gn i fi cance ( 0 . 1 > P >0 . 05 ) . 

FIGURE 3. 4 

5 

4 
mean number 
of reactions 3 
per patient 

2 

1 

M E AN NUMBER OF REAC T I ONS PER PAT I ENT 

I IT m 
t ime periods 
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Cro s s - React i v i ty between Chal l enge Substances 

There appears to  be confu s i on i n  the l i terature a bo�t the degree to 

wh i ch a s p i r i n and tartraz i ne may cross - react i n  pat i ents  wi th  R IU/AO 

( Stevenson  et al . ,  1 986 ) � I n  order to def i n e  th i s  more cl earl y ,  data 

from the  present study was anal ysed by construct i ng a seri es  of two 

by two con t i ngency tabl es  of  react i v i ty to  vari ous  p a i rs o f  c h al l enge 
. 

compounds . C ro s s - react i v i ty was determ i n ed by cal cul at i ng the 

probab i l i ty of  react i ng to one chal l enge , g i ven ei ther a pos i t i ve or 

negat i ve react i on to the other , and the d i fferences were anal ysed by 

a C h i - square test ( Tabl e 3 . 9 ) . Resul t s  are s hown for react i v i ty to 

each compound accord i n� to whether pat i ents  were c h al l enge- po s i t i ve 
� 

or  negat i ve to  asp i r i n  �l one , sod i um sal i cyl ate al one , or  "e i t her/both 

. sal i cyl ate/s (Top  panel , Tabl e 3 . 9 )  and a l so  accord i ng to whether 

pat i ents  were pos i t i ve or negat i ve to sod i um benzoate al one , 4 -0H 

benzo i c  ac i d  al one or e i ther/both benz,oate/ s  ( Bottom panel , Tabl e 

3 . 9 ) . There w,ere h i gh l y s i gn i fi cant · correl at i ons  between asp i ri n ,  

sod i um sal i cyl ate and �oth benzoates . Another stri k i ng  correl at i on 

was between react i v i ty to sod i um metabi su l p h i te and both the  s al i cy -

1 ate and  benzoate cha  1; ' enges , "  a f i  nd i ng  wh i c h  has  not  previ ous l y been 

reported . It i s  i nterest i ng to  note , however , that cross -re act i v i ty 

between asp i r i n and tartraz i ne d i d  not reach stat i s t i cal  s i gn i fi 

cance , al though  tartraz i ne react i v i ty d i d  correl ate s i gn i fi cantl y 

w i th responses  to sod i um sal i cyl ate and bot h  benzoates . 

Tabl e 3 . 9  Footnote : 

* P val ues  shown as  <0 . 0000 are bel ow the l i m i ts  g i ven  i n  

ava i l abl e stat i st i cal  tabl es . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



TABLE 3 . 9  

CHALLENGE COMPOUNDS 

Asp i r i n  

Sod i um  sa l icy l ate 

Any sa l i cylate 

Sod i um  benzoate 

4-0H benzo i c  ac i d  

Any benzoate 

Sod i um  metab i su l ph i te 

Tartraz i ne 

Brewers yeas t  

Lactose 

CHALLENGE COMPOUNDS 

Asp i r i n  

Sod i um  sa l icy late 

Any sa l i cy late 

Sod i um  benzoate 

4-0H benzo ic  ac i d  

Any benzoate 

Sod i um  metab i su l ph i t e  

Tart raz i ne 

Brewers yeast  

Lactose 

CROSS-REACT I V I TY BETWEEN CHALLENGE SUBSTANCES (%) 

ASP I R I N  

+ve -ye 

59 . 7  22 . 1  

39 . 8  2 7 . 5 

39 . 9 24 . 4  

50 . 2  2 7 . 3  

37 . 0  3 0 . 5 

33 . 4  26 . 0  

8 . 7  5 . 2 

x2 P « ) 

68 . 4  . 0000 

10 . 1 . 00 15  

16 . 1  . 0001 

27 . 2  . 0000 

2 . 8 . 0965 

3 . 9  . 0486 

2 . 0  . 1 528 

SOD I UM BENZOATE 

+ve -ye 

61 . 2  4 7 . 5  

50 . 6  3 5 . 3  

59 . 0  1 9 . 5  

60 . 6  2 6 . 2  

46 . 8  2 6 . 6  

38 . 8 2 5 . 5 

8 . 3  6 . 0  

x2 p « )  

10 . 1  . 0015  

10 . 6  . 00 1 1  

93 . 7 . 0000 

56 . 8  . 0000 

24 . 4  . 0000 

1 1 . 2  . 0008 

0 . 9  . 3 543 

SOD IUM SAL I CYLATE 

+ve -ye 

73 . 6  34 . 8  

45 . 8  3 1 . 0  

47 . 1  26 . 1  

57 . 1  2 6 . 8  

44 . 3  29 . 3  

39 . 1  28 . 6  

1 0 . 4  6 . 0  

X2 P « )  

68 . 4  . 0000 

10 . 6  . 00 1 1  

22 . 0  . 0000 

43 . 0  . 0000 

1 1 . 0  . 00 09 

5 . 6  . 01 8 1  

2 . 2  . 1398 

4-0H BENZOI C AC ID  

+ve -ye 

63 . 9  46 . 2  

55 . 6  33 . 1  

60 . 5  20 . 6  

61 . 7 26 . 6  

50 . 5  25 . 1  

37 . 2 26 . 3  

8 . 3  6 . 1 

x2 P « )  

16 . 1  . 0001 

22 . 0  . 0000 

93 . 7  . 0000 

57 . 1  . 0000 

38 . 0  . 0000 

7 . 2  . 0074 
0 . 8  . 3847 

ANY SAL ICYLATE 

+ve -ye 

39 . 4  25 . 6  

39 . 6  21 . 8  

54 . 2  34 . 6  

50 . 0  21 . 4  

36 . 7 30 . 0  

3 2 . 3  46 . 6  

9 . 0  4 . 0  

x2 

1 2 . 0  

2 0 . 4  

2 1 . 8  

40 . 0  

3 . 1  

2 . 3  

4 . 0  

ANY BENZOATE 

p « )  

. 0005 

. 0000 

. 0000 

. 0000 

. 0798 

. 1 277 

. 0457 

+ve -ye x2 P « )  

60 . 7 44 . 7  1 5 . 3  . 0001 

50 . 0  3 1 . 8  1 6 . 1 . 0001 

7 0 . 7 . 51 . 9  2 1 . 8  . 0000 

57 . 0  20 . 9  67 . 6 . 0000 

4 5 . 0  23 . 6  3 0 . 6 . 0000 

3 5 . 3 25 . 4  6 . 8  . 0093 

8 . 4  5 . 4 1 . 6  . 2 083 

(X) 
(X) 
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The quest i on then arose as to whether there m i ght be subgroups wi th i n  

the R IU/AO pat i ents  i n  whom part i cul ar chal l enge substances  have a 

tendency to c l uster . Th i s m i ght have i mportant i mp l i cat i ons for 

understand i ng the mechan i sms by wh i ch certa i n  chemi cal compounds ,  but 

not others , cause urt i cari a 1 react i ons  i n  pred i sposed i nd i v i dual s 

( Chapter 1 0 ) . By ran ki ng the react i on frequenc i es w i th each of the 

chal l enges , i t  was poss i bl e  to  appl y the Newman -Keul s test to study 

t h i s i s sue . Overal l ,  no s i gn i fi cant cl usteri ng of react i ons  was 

found , al though sal i cyl ates d i d  stand out from the other sUbstances 

as provok i  ng symptoms s i gn i fi  cant 1 y more frequentl y than any other 

s i ngl e substance or group of substances ( data not shown ) . 

Re - Chal l enge of RIU/AO Pat i ents 

In order to determi ne the rel i ab i l i ty of the chal l enge protocol , 1 42 

pat i ents prev i ous ly  tested
' 

were sent a second chal l enge battery 1 2  

months  l ater . O f  these 77 agreed t o  undergo
'

re -chal l enge (Tabl e 

3 . 1 0 ) . 

F i fty pat i ents e i ther refused because they were fri ghtened of exper

i enc i ng a severe react i on ( s i x  i nd i v i dual s ) , or i n i t i al ly agreed to 
"\ .  

part i c i pate but then fa i 1 ed to take the second set of cha 1 1  enges . 

S i nce the 77 pat i ents who agreed coul d have been sel f- sel ected , the i r 

i n i t i al chal l enge resul ts  were compared to those of the R IU/AO group 

as a whol e to determi  ne  whether the re - cha  1 1  enge pat; ents were a 

representat i ve sampl e .  Us i ng the Ch i - square goodness  - of - fi  t test , 

the on ly  s i gn i fi cantl y d i fferent chal l enge resul ts were wi th 

sal i cyl ates ( 42% on those agree i ng to re - chal l enge versus 52% i n  the 

whol e l arger group react i ng ,  respect i vel y ;  0 . 0 1 < P < 0 . 05 ) . 



90 

TABL E  3 . 1 0 

RE-CHALL ENGE OF 77  PATI ENTS W ITH R IU/AO 

Chal l enge Sets Number of  Pat i ents 

Total chal l enge sets sent 1 42 

Not taken 50 

Changed addres s  1 4  

D i ed 1 

Chal l enges taken 77  

The  responses to  re� chal 1 enge of the 7 7  pat i ents stud i ed were 

tabul ated together wi th the i r react i on s  to the i n i t i al battery and 

cl ass i fi ed as " same " (+/+ or -/ - )  or " d i fferent " (+/ - or -/+) 

responses (Tabl e 3 . 1 1 ) . 

Overal l ,  of the 462 re - chal l enge tests , 406 react i ons  were the same 

( 87 . 9%) and 56 were d i  fferent ( 1 2 . 1%) from the responses  recorded 

after the fi rst set of chal l enges . The stat i st i cal anal ys i s of these 

f i gures  i s  outl i ned i n  deta i l i n  the Mater i al s and Methods  sect i on .  

The res ul ts  were h i gh l y  s i gn i  fi  cant for al l cha 1 1  enges ( P  <0 . 0005 ) 

except wi  th  metabi sul  ph i te , where the n umbers tested were smal l ( 29 

pat i ents ) . Furthermore , when the d i scordant resu l  ts are exam i ned 

cl osel y there i s  a stri ki ng tendency for i n i t i al l y pos i t i ve react i on s  

to b e  negat i ve o n  re - chal l enge , but not t h e  reverse ( P  <0 . 0005 by 
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McNemar ' s  test ) . Th i s  i mpl i es that the d i scordant re-chal l enge 

resu l ts  are more l i ke l y to be a true i nd i cat i on of a l os s  of 

sens i t  i v ity rather than to a 1 ack of re 1 i abi 1 i ty of the cha 1 1  enge 

procedure i tsel f .  

Chal l enges 

Sa1 i cy1 ates ( total ) 

Benzoates ( total ) 

Sod i um metabi su1 ph i te 

Tartraz i ne 

Brewers yeast 

Lactose  

Phys i cal  Urt i cari as 

TAB L E  3 . 1 1 

RES PONS ES TO RE-CHAL L ENGE 

Same Response 

+/+ or -/ -

58 ( 7 5%) 

68 ( 88%) 

73 ( 95%) 

67 ( 87%) 

72  ( 94%) 

77 ( 1 00%) 

D i fferent Response 

1 9  

9 

4 

1 0  

5 

0 

+/- -/+ 

( 2 5%) 0 

( 1 2%) 0 

( 5%) 0 

( 1 3%) 0 

( 6%) 0 

( 0%) 0 

Al though phys i cal  factors such as pressure were commonl y found to 

exacerbate symptoms i n  pat i ents w i th  R I U/AO , a few pat i ents ( 1%) 

presented w i th  urt i cari a prec i pated onl y by p hys i cal st i mul i .  Because 

of the c l i n i cal overl ap t hese pat i ents al so underwent d i etary 

i nvest i gat i on .  
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Ten p at i ents  w i th  col d urt i cari a were pl aced on t he e l i mi nat i on d i et 

and were as ked to perform da i l y  i ce - cu be tests  ( at rotat i ng s i te s )  to 

a s sess  the i r col  d - sens  i t i vi  ty . Of t hese , four  became asymptomat i c 

and underwen t  b 1 i nd  cha  1 1  enge , four showed n o  change , and two were 

unsure of the  outcome . Three  of the  four  d i et - sens  i t  i ve pat i ents  

reacted to  s al i cyl ate c h al l enge ( by devel op i ng urt i cari a i n  response  

to  a col d s t i mu l u s ) and one reacted to  tartraz i ne .  

Three pat  i ents  w i  t h  i so  1 ated dermograph i srn were a l so  p l aced on  t he 

e l i mi n at i on d i et ,  and two became asymptomat i c .  One A of t hese  was 

c h a  1 1  enged and reacted to erythros i ne  al one and t h i  s pat i ent has 

rema i ned free of symptoms prov i ded she a vo i ds col oured food s . The 

other d i et -respon s i ve pat i ent was a s i x -year- ol d g i rl who al so 

s uffered from asthma and 1 i ved i n  the far west  of NSW . She was 

therefore cons i dered uns u i tabl e for ch al l enge , but rema i n s  wel l on a 

d i et l ow i n  s al i cyl ate s  and add i t i ves . 

D I SCUSS I ON 

Des p i te the  publ i cat i on of numerous  stud i e s  over the  past  20  years 

( Tabl  e 3 . 1 2 )  t here are st i l l  w i de  d i  vergences of op i n i  on as to the 

rol e of  food i n  pre c i p i t at i ng R I U/AO . Al t hough much of the e arl y 

1 i terature came from the  USA ( Lackey , 1 959 , 1 969 , 1 97 1 ; Samter & 

Beers , 1 967 , 1 968 ; Sett i pane & Pudupuakkan , 1 97 5 ; Sett i pane et  a l . ,  

1 976 ; Sett i pane , 1 97 7 , 1 983 ) remarkabl y l i ttl e of th i s i nformat i on 

appears to  h ave had any i mpact on cl i n i cal pract i ce i n  North Amer i ca 

( Mathews , 1 980 ; Smal l et al . ,  1 982 ; Saryan , 1 983 ; Margol i s  & N i s i , 
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1 985 ) . In Bri tai n and Europe , 1 argel y as a resu l  t of the work  of 

War i n and Juhl i n  (Tabl e 3 . 1 2 ) , there h as been i ncreas i ng awareness  of 

the  rol e of sa l i cyl ates and food add i t i ves  i n  R I U/AO ( BMJ Ed i tori al , 

1 976 , 1 98 1 ; Ormerod , 1 984 ) , a l though the  pract i cal  app l i cat i on of 

these  f i nd i ngs  i s  st i l l  v i ewed as quest i onabl e ( Lancet Ed i tori al , 

1 98 1 ) .  

I n  Austra l i a , part l y  as  a resu l t of the present study , there i s  a 

more g eneral apprec i at i on of t h e  rol e of d i et i n  R IU/AO and , i n  

part i cul ar , of the  i mportance o f  n atural l y  occur i ng compounds as  wel l 

as add i t i ves  ( Roberts -Thompson et al . ,  1 984 ; Tru swel l ,  1 985 ; Wal l s , 

1 986 ) . I n  the  ten years s i nce the el i mi nat i on d i et and chal l enge 

programme was f i rst i ntroduced at RPAH the protocol has been 

requested by 575 genera l  pract i t i oners , spec i al i sts  and d i et i t i ans , 

and i s  i n  use  i n  over 2 0  teach i ng hosp i tal s throughout Austral i a  

(Tabl e 3 . 1 3 ) . 

These  f i gures are p robabl y a refl ect i on of the  fact that t he protocol 

used at RPAH c an be read i l y  appl i ed i n  rout i ne cl i n i ca l  pract i ce ,  

g i ven  an understand i ng o f  the  bas i c  pr i nc i pl es  and the  chem i cal  

compos i t i on of the common food s . In  most p ubl i sh ed stud i es formal 

d i etary i nvest i gat i on i s  general l y  regarded as  onl y  be i ng feas i bl e  i n  

a research i nst i tut i on ,  l eav i ng i nd i v i dual pract i t i oners to manage 

the i r  pat i ents on an emp i ri cal bas i s .  The protocol devel oped duri ng 

the  present  study i nvol ves a s i ng l e outpat i ent v i s i t  for consu l tat i on 
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wi th  the phys i c i an and expl anat i on of the el i mi nat i on d i et and chal l 

enges by the d i et i t i an .  I n  most cases the pat i ent i s  then abl e to 

carry out the . ent i re test i ng procedure at home , keep i ng i n  regu J ar 

tel ephone contact wi th the d i et i t i an ( and phys i c i an when necessary) 

i n  order to d i scus s any uncerta i n i t i es or  confus i on about the 

i nstruct i ons . After compl et i on of the chal l enges ( us ual l y  4 - 6  weeks 

l ater)  pat i ents are as ked to return for fol l ow- up w i th  the i r d i ary 

sheets , at wh i ch .t i me a s u i tabl y mod i fi ed l ong - term d i et can be 

prescr i bed . 

Comp 1 i ance wi  th  th  i s  protocol has  been very good , w i  th  65% o f  the 

pat i ents return i ng for fol l ow- up . Many factors contri buted to th i s , 

i nc l ud i ng the prov i s i on of  cl ear - cut i nstruct i on s  about  perm i s s i bl e  

foods as  wel l as those to avo i d ,  the effect i venes s o f  the e l i mi n at i on 

d i et i tsel f i n  rel i ev i ng symptoms of R I U/AO and the abi l i ty to carry 

out chal l enge test i ng on  an out - pat i ent bas i s .  Ready tel ephone access  

to  the  d i et i t  i an  was al so  i mportant s i nce pat i ents often needed to 

check whether some unl i sted food was perm i s s i bl e , or  to  as k adv i ce 

about soc i al occas i ons , rec i pes , med i cat i ons  and other  pract i cal 

deta i l s .  

Mod i fi cat i ons  to the basel i ne el i m i nat i on d i et i n  1 982 , w i th  the 

add i t i on of bread , mi l k  and eggs (wh i ch were onl y  rarel y i mpl i cated ) , 

i mproved i ts pal at i b i  1 ty cons i derab 1 y and made adherence eas i er  for 

pat i ents , al though there was no  not i ceabl e change i n  the  compl i ance 

rate . 
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Lockey 

War i n  

Samter & Beers 
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TABLE 3 . 1 2 

PUBL I SHED D IETARY STUDI ES I N  R I U/AO 

Year Cha l lenge Resu l ts D ietary Response 

1948 
1960 
1967 

Number Contro l Tart- 4-0H Sod i um Asp i r i n  H i story Number Tota l Part ia l  

of raz i ne Benzo ic  Benzoate of of 

Pat ients Ac i d  Asp i r i n  Pat i ents 

4 100 4 

70 30 29 
40 8 1 00 

+ 

Moore-Rob i nson & War in  1967 228 0 22 49 
Lockey 1969 6 100 6 + 

James & War i n  1 970  96  4 1  10  
Lockey 1971 4 100 50 4 + 

Juhl i n  et a l . 1972 8 0 7 1  86  29  1 00 8 14  86 
M i chea l sson & Juh l in  1973 52 0 37 40 42 67 33 1 6  8 1  6 
Thune & Granho lt  1975  1 00 21  6 1 0  34 1 00 1 2  50 
Ooeg las 1975 23 30 17  23  26  32  27  63 
Sett i pane et a l .  1976  38 0 8 0 26 38 34 
War i n  & Sm i th 1976  1 08 13 5 1 1  4 1  38 75 
Ros et a 1 .  1976 75 67 59 59 79 36 75 24 57 
Doeg las  1977 18 67 

o Kaaber 1 978 65 5 3 3 23 44 30 
Fuj i ta et a l .  1978 57 23 23 
Neuman et a l . 1978 30 23 
M i kke l sen et a 1 .  1978 61 1 1  
August 1979  86  23  22  22  22  45  23 
Meynad ier et a l .  1979 24 46 25 25 98 80 12 
L i ndemayer & Schmidt 1979 90 19  29 29 90 20  55 
Wutr ich  & Hack i Herrman 1980 81 2 1  18  18  
G i bson & C lancy 1980 65 0 26 34 34 54 65 75 15 
Va l verde et a l .  1980 258 61 22 
Wutr ich  & Fabro 1981  306 6 6 6 51 3 1  57 
Juh l i n  1981 330 5 18 11  11  22 10 
Ki  rkhof et a 1 .  1982 1 00 1 5  8 8 23 41 44 29 
Merk & Goerz 1983 25 24 
Hannukse la  1983 137 1 4 18  
Ooeg las 1983 271 10 1 1  
Verschave et a l .  1983 67 73 
G i am & Rajan 1983 36 14 6 6 36 
Botey et a l .  1984 9 100 33 
A l len et a l .  1984 30 35 17 61 
Lob lay & Swa in  1986 826 7 35 55 55 62 826 70  
Supraman iam & Warner 1986 43 2 26 9 9 2 43 93 
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TABLE 3 . 1 3 

E L I M I NAT ION D I ET PROTOCOL REQUESTS 

Locat i on 

NSW 

I nterstate 

Overseas 

Med i cal  

Pract i t i oners 

243 

1 1 3 

32  

F i nd i ngs of  the Present  Study 

Teach i ng 

Hosp i tal s 

1 1  

1 0  

7 

D i et i t i an s  

90 

86 

1 1  

I n  the present study 58 . 5% of pat i ents  present i ng w i th  R IU/AO 

experi  enced remi s s  i on of symptoms wi  th  i n  one to two wee ks on  the 

el i mi nat i on d i et .  Of the rema i nder , 34 . 8% d i d  not return for fol 1 0w

up , but when s ubsquent 1 y contacted by quest i onna i re a s i gn i fi cant 

proport i on had i n  fact cont i nued to mod i fy the i r  d i et i n  order to 

control symptoms ( Chapter 4 ) . On l y  6 . 7% of pat i ents returned for 

fo 1 1  ow- up had not experi enced any i mprovement i n  symptoms on the  

e1  i mi nat i on d i et .  I t  i s  cl ear , therefore , that d i et i s  a rel evant 

prec i p i tat i ng factor i n  the great majori ty of pat i ents  wi th  R I U/AO , 

and that i t  i s  the s i ngl e most i mportant factor i n  nearl y 60% .  

I n  most  stud i es reported t o  date d i etary respon se rates have  onl y  

been documented i n  rel at i vel y smal l numbers o f  pat i ents , wi th 

vari abl e resul ts (Tabl e 3 . 1 2 ) . Al though most d i ets used sought to 
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excl ude art i fi c i al preservat i ves and col ouri ngs , onl y  Juhl i n  ( 1 977 , 

1 980 , 1 981 , 1 985) , Thune and Granho1 t ( 1 975) , G i am and Rajan ( 1 983 ) 

and Botey et al . ( 1 984 ) made any attempt to restri ct sal i cyl ate 

i ntake , and even here th i s  was done i n  a rather i ncomp 1 ete and 

haphazard fash i on .  

Chal l enge protocol s al so vari ed greatly  (Tabl e 3 . 1 2 ) . Some were 

carri ed out on a normal d i et (Wari n 1 960 , 1 976 ; Hannuksel a ,  1 983 ) , 

and most others requ i red restri ct i on of add i t i ves onl y  for peri ods of 

3 days to one week before the cha 1 1  enges were commenced (wi th the 

except i on of Superaman i am and Warner , 1 986 ) . I n  the present study i t  

was found that the stri ngency of sal i cyl ate excl us i on i n  the basel i ne 

d i et had a s i gn i  fi cant i mpact on the react i on rate to the vari ous 

chal l enge compounds ,  and th i s  may i n  part account for the h i gher 

response rates documented . I ncreased sens i t i v i ty appears to occur 

wi th al l chal l enge compounds (Tabl e 3 . 8)  and i s  refl ected by an 

i ncrease i n  the mean number of react i ons  per pat i ent (Tabl e 3 . 8) . 

Pos s i bl e  reasons for th i s  wi l l  be d i scussed i n  Chapter 1 0 . 

Two further d i fferences i n  the cha 1 1  enge protocol used here are of 

rel evance . F i rstl y ,  cl i n i cal experi ence i nd i cates that pat i ents 

become more sens i t i ve to chal l enge over a two-week peri od of d i etary 

restri ct i on ,  and a l owered react i on - threshol d may therefore have 

contri buted to the h i gh frequency of pos i t i ve chal l enges . Secondl y ,  

pat i ents are often found t o  be i n  a refractory state for u p  t o  48 

hours after a pos i t i ve react i on to a prev i ous chal l enge . Al most al l 

other stud i es admi n i stered chal l enges at da i l y  i nterval s wi thout 

al l owi ng for a refractory peri od ,  so that react i on rates are l i kel y 

to h ave been s i gn i fi cantl y under-est i mated . 
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The response to chal l enge i s  known to be dose-dependent (Wari n ,  1 960; 

Moore- Robi nson & Wari n ,  1 967; James & War i n ,  1 970 ) and th i s  effect 

can be seen when the dose of tartraz i ne was changed from 1 0mg to 30mg 

( per i ods 1 1  and I l l ,  Tabl e 3 . 8 ) . A cumul at i ve effect can al so be 

seen when the chal l enge sequence was changed from a fi xed order , w i th 

asp i ri n  and sod i um sal i cyl ate fol l owi ng sod i um benzoate and 4-0H 

benzo i c  ac i d ,  to a random order ( peri ods I I I  and I V ,  Tabl e 3 . 8 ) . 

Sal i cyl ates ( 2 -0H benzo i c  ac i d  der i vat i ves ) and benzoates are cl osel y 

rel ated compounds wh i ch appear to frequentl y cross -react (Tabl e 3 . 9 ) , 

and i t ; s therefore not supr; s i ng that consecut i ve cha 1 1  enges w;  th  

these compounds l eads to an  i ncreased react i on frequency . 

React i ons to the chemi cal compounds were al so seen to be i nterrel ated 

by cl uster anal ys i s w i th a h i gh degree of cross react i v i ty between 

4 -0H benzo i c  ac i d ,  sod i um benzoate , tartraz i ne ,  asp i r i n  and brewers 

yeast . These compounds and thei r metabol i tes al l have a bas i c  

structure wh i ch may account for the i r common act i on .  

A h i gh degree of reproduc i bi 1 ty of the chal l enge resul ts was ev i dent 

from the observat i on that 88% of chal l enges produced the same resul t 

when re- tested i n  a subgroup of 77 of the R IU/AO pat i ents (Tabl e 

3 . 1 1 )  . I nterest i ngl y ,  i n  those i nstances where re - test i n9 produced 

d i scordant resul ts the pattern was i nvari abl y +/ - rather than -/+ 

(Tabl e 3 . 1 1 ) , suggesti ng a true l oss  of react i v i ty rather than random 

vari ab i l i ty .  Th i s  ra i ses the i mportant quest i on of whether such 

pat i ents may have experi enced e i ther " spontaneous "  or  d i et - i nduced 

remi s s i on of sens i t i v i ty .  From the ava i l abl e data i t  i s  not poss i bl e  

to determi ne i f  th i s  was the case , al though at fol l ow- up there was no 

s i gn i fi cant d i fference i n  the degree of  d i etary restr i ct i on ma i nta i n 

ed by these pat i ents ( Chapter 4 ) . 
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Phys i cal  Urt i cari as 

Urt i cari a prec i pi tated by phys i ca 1 factors such ' as col  d ,  press ure , 

exerc i se ,  s un l i ght , etc . i s  general l y  regarded as a nosol og i ca l l y  

separate group o f  d i sorders , i mpl yi ng d i fferences i n  aet i ol ogy (War i n 

& Champ i on ,  1 974 ; Champ i on et al . ,  1 986 ; Czarnetzki , 1 986 ) . Among 

these onl y  dermograph i sm occurs commonl y  i n  pat i ents wi th  R I U/AO and 

i n  the present study th i s  symptom was found to d i sappear and reappear 

i n  rel at i on to d i etary change i n  exactl y the s ame way as  i n  the 

pat i ents  wi th  the " i d i opath i c " l es i ons . Th i s observati on prompted 

d i etary i nvest i gat i on of a l l pat i ents seen at the al l ergy cl i n i c  wi th 

phys i cal  urt i cari as , and a l though the numbers were rel at i ve ly  smal l 

i t  i s  cl ear that d i etary factors mod i fy the react i on to phys i cal 

st i mul i i n  a s i gn i fi cant proport i on .  Poss i bl e  mechan i sms of th i s  

i nteract i on wi l l  be d i scus sed i n  Chapter 1 0 . 

New F i nd i ngs of Th i s  Study 

Th i s study has  contri buted to the further document i on that food 

chemi cal s are very i mportant prec i p i tants of R IU/AO and has further 

found that the i nc i dence of food i nduced R IU/AO prev i ous ly  reported 

has  probabl y been under- est i mated . Th i s appears to have occurred 

because most of the stud i es on the prec i p i tants of RI U/AO have not 

con s i dered food as a prec i p i tant and those who h ave , h ave not been 

carr i ed out  wi th such  stri ngent d i etary restri ct i ons pri or to 

c hal l enge . 



100 

I n  th i s  study , the effect on R I U/AO of sod i um metabi su l p h i te was al so 

i nvest i gated as i t  i s  one of  the most wi del y used food preservat i ves 

today and prev i ous ly  i ts rol e i n  R IU/AO had not been stud i ed .  

Amongst the phys i cal urt i cari as , col d urt i cari a was found to be the 

one that was most s i gn ;  f; cantl y  affected by d i et .  Th i s effect was 

stud i ed i n  a smal l number of  pat i ents , i n  whom the natural l y  occurr

i ng sal i cyl ates i n  food taken on a chron i c  bas i s  resul ted i n  exacerb

at i ng the effect of the pat i ents col d urt i cari a .  

The resu l ts  of th i s  study i nd i cate that food may be a more i mportant 

prec i p i tant of RI U/AO than prevousl y thought . Furthermore , the 

resu l ts woul d seem to i nd i cate that food - rel ated R I U/AO may more 

commonl y  be due to the smal l mol ecul ar we i ght substances natural l y  

and art i f i  c i al l y found i n  food than t o  food protei  n s  a s  prev i ous  1 y 

thought . Th i s  has i mportant i mpl i cat i ons as to  the mechan i sms beh i nd 

the deve l opment of  R I U/AO . For th i s  reason the study i s  now i nvest i 

gat i ng i n  deta i 1 the effect of  ami nes ( tyrami ne and B phenyl ethyl 

ami ne ) , monosod i  urn g l  utamate and sod i urn n i  trate as prec i  p i  tants of 

R I U/AO . From January 1 986 the chal l enge battery was mod i fi ed so  that 

the rel evance of these compounds i n  the RI U/AO pat i ents coul d 'be 

; n vest i gated thorough 1 y .  Up to September 1 986 , 2 1  pat i ents have 

compl eted th i s  chal l enge set and 44% have reacted to ami nes , 37% to 

monosod i um g l utamate and 63% to sod i um n i trate . 
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I NTRODUCT I ON 

Fol l ow i ng the  i dent i fi cat i on and el i m i n at i on o f  d i etary prec i p at i ng 

factors i n  p at i ents  w i th  R I U/AO , i t  was often observed t h at certa i n  

i ncri m i n ated foods coul d be s afel y re - i n troduced whereas others woul d 

1 e ad to a recurrence of symptoms . C l  i n i  ca  1 observ at i on s  s uggested 

t h at the  foods most  l i ke l y to  prec i p i t ate  recu rrences  of  urt i cari a 

were those  conta i n i ng the  h i ghest  concentrat i on s  o f  sa 1 i cyl ates , and 

i n  order  to confi rm th i s i mp re s s i on  i t  was dec i ded to s urvey pat i ents 

who had compl eted the el i mi n at i on and chal l enge programme . By Ju l y 

1 983 , 59 1 pat i ents  h ad comp l eted the  p rotocol from a total  of  843 

present i ng for i nves t i gat i on . I n i t i al l y an attempt was made to 

contact these pat i ents  by tel ephone ,  but t h i s proved d i ffi cul t i n  

pract i ce ,  so  i t  was dec i ded to send a standard quest i onn a i re to e ach 

by mai l . Th i s  was fol l owed u p  three  to four months  l ater by a second 

ques t i on n a i re to  those  pat i ents  who h ad not rep l i ed .  

From the  repl i es i t  d i d  i ndeed appear that h i gh - s a l i cyl ate foods were 

common l y  i mp l i c ated i n  caus i ng recurrent symptoms . Furthermore , i t  

had become c l i n i cal l y  apparent t h at recurrences s howed a c umul at i ve 

dose - dependence , wi th  symptoms often appear i ng  gradual l y  after 

several days of  regul ar cons umpt i on of  sub- threshol d amounts of  

asp i r i n from a v ar i ety of  food sources .  In  order to prov i de pract i cal  

g u i del i ne s  for d i etary management  i n  s uch  p at i ents , a chart was  

prepared l i st i ng foods accord i ng to sal i cyl ate -content , taki ng i nto 

account the quant i t i es l i ke l y to be con sumed as  an average  serv i ng 

s i ze .  Th i s  s ubsquent l y proved extreme l y u sefu l  i n  he l p i ng pat i ents 
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to l i beral i ze the i r d i et max i mal l y  wi thout devel op i ng cumu l at i ve 

effects , as  wel l as enabl i ng them to i dent i fy the  most  l i ke l y  causes 

of acute recurrences . 

When the  rep 1 i es  from the  i n  i t  i a 1 quest  i onna  i re were co  1 1  ated and 

t abul  ated i t  became apparent that at 1 east  three quarters of  the 

pat i ents  s urveyed were s t i l l  ma i nta i n i ng a restr i cted d i et s i x  months 

to s i x  years after i n i t i al presentat i on .  Th i s  was s urpr i s i ng s i nce 

the  remi s s  i on rate ; n uncomp 1 ; cated urt ;  car;  a ; s s a ;  d to be of the 

order of 50% w;  th ; n the  f; rst s ;  x months , a l though a s ; gn  i f; cant 

m i nori ty may st i l l  be symptoma t i c after ten years ( Ch amp i on et al . ,  

1 969 ) . Consequentl y ,  the quest i on of  outcome i n  p at i ents  who fa i l ed 

to compl ete the e l i mi nat i on and chal l enge programme ( approxi matel y 

30% of  the tot a 1 )  a� so  became of i nterest . I t h ad prev i o u s  1 y been 

assumed that the  maj or i ty of those  who d i d  not  return for fol l ow- up 

had not experi enced any i mprovement i n  symptoms after an i n i t i al 

peri od of  d i etary restr i ct i on ,  p l ac i ng them ; n  a " d i et - re s i s tent" 

category .  In these cases i t  seemed l i ke l y that other , a s  yet 

un  i dent i f i  ed aet i 01  og i ca  1 factors were res pons i b 1 e for the  pre sence 

of cont i nu  i ng symptoms . Other pos s ;  b i 1 i t  i e s  con s i  d ered were t h  at 

some p at i ents h ad found the  d i etary protocol too  d i ffi cu l t or 

demand i ng and preferred to cont i n ue symptomat i c drug treatment ,  or 

that they had experi enced spontaneous  remi s s i on and no l onger needed 

to pursue d i etary i nvest i gat i on .  Thu s , i n  November 1 985 , 304 s uch 

pat i ents ( 23 . 5% of those  seen up to that t i me )  were s urveyed by 

ques t i onna i re to  determ i ne  what proport i on were st i l l  symptomat i c  and 

how many were s t i l l  on a restri cted d i et .  
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MATER IALS AND METHODS 

Durat i on of Symptoms 

From the  rep 1 i es  to the fi rst quest i onna  i re the tot a 1 durat i on  of  

symptoms was  est i mated i n  al l pat i ents who  were abl e to return to  an 

unrestri cted d i et .  Th i s  was cal cul ated by add i ng together the  

durat i on o f  symptoms at presentat i on ( recorded i n  the case  h i story 

note s ) to the  t i me taken to be abl e to return to a normal d i et 

wi thout recurrence o f  symptoms . The resul ts  were pl otted by a 1 i fe 

tab 1 e method , maki ng al l owance for those i n  whom the d i sease was 

s t i l l  act i ve ( Champ i on et al . ,  1 969 ) . Confi dence l i m i ts  ( 95%) were 

cal cul ated as descri bed i n  Chapter 2 .  

Quest i onna i res 

The f i  rst quest i onna  i re was des i gned to ' ascerta  i n  the l ong - term 

effec t i veness  of  d i etary management  i n  ' pat i ents who had compl eted the 

e 1 i m i  nat  i on  and cha  1 1  enge programme . The forms used are shown i n  

Append i x  1 3 . Pat i ents were asked whether or not symptoms had recurr

ed  s i nce  d i etary el i mi nat i on and  chal l enge test i ng .  I f  symptoms had 

not recurred they were quest i oned about the i r current d i etary 

restri ct i on s ; i f  symptoms had recurred they were asked to  g i ve 

det a i  1 s of the severi ty , durat i on ,  re 1 at i onsh  i p to food , d i etary 

compl i ance , d i etary i nd i scret i on s , current  d i etary pract i ces  al ong 

w i th  use of rel i ef med i cat i on s . 

The second quest i onna i re was mai l ed to those pat i ents  who presented 

to  the  c l  i n i c  w i th  R IU/AO but d i d  not compl ete the e 1  i mi n at i on and 

chal l enge test i ng programme (Append i x  1 4 ) . Pat i ents were asked 
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whether or  not they had started the e 1 i m i  nat i on d i et and i f  i t  had I 
been effect i ve .  They were al so asked whether they had returned to a 

" normal " d i et or whether they had con t i nued d i etary restr i ct i on ,  and 

i f  so wh i ch foods they avo i ded . 

Stat i st i cIl Anal ys i s  

Regress i on anal ys i s  was performed on a VAX 8600 computer u s i ng S PSS-X  

on  the res ul ts of  those pat i ents  who reported that they were free of 

symptoms and fol l ow i ng an unrestri cted d i et .  The durat i on of  

symptoms was compared w i  th  the  pat i ents I sex , age , react i on  to the 

s al i cyl ate chal l enge and present i ng symptoms of  urt i cari a a l one , 

ang i oedema al one or both together . 

The degree  of ongo i ng d i etary restri ct i on reported i n  t he  quest i on 

n a i re repl i es was exam i ned i n  rel at i on to ( a ) presence  or  absence o f  

symptoms , a n d  ( b) t h e  re 1 a t  i onsh  i p or otherw i  s e  of  rec urrences  to 

foods . The Ch i - square cont i ngency test was used s i nce  these factors 

are i ndependent vari abl es . 

Construct i on of Sal i cYl ate Charts  

The  1 eve  1 s of  s al i cyl ate  found i n  food presented i n  Chapter 2 were 

used to construct charts wh i ch coul d be u sed by pat i ents  to contro l  

the  total d a i l y  dose  of sal i cyl ate consumed . Each food was ranked by 

taki ng i nto account both i ts sal i cyl ate concentrat i on and the  amount 

that wou l d  be commonl y eaten i n  an average serv i ng .  Foods were thus  

grouped accord i ng to whether they wou l d prov i de a " negl i g i bl e " ,  

" l ow" , IImoderate"  , " h i gh "  or li very h i gh "  sal i cyl ate dose per serve . 
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neg l i g i bl e  

l ow 

moderate 

h i gh 

very h i gh 

ONE SERVE : 

VEGETABLES 

Neg l i g i b le Low 
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no  detectabl e sa l i cyl ate 

< 0 . 1 mg sa l i cyl ate per serve 

0 . 1 - 0 . 5  mg sal i cyl ate per serve 

0 . 5  - 1 . 0 mg s a l i cyl ate per serve 

> 1 . 0 mg sa l i cyl ate per serve 

Fru i ts : One i tem ( appl e ,  orange , etc . ) 

One s l i ce (watermel on , rockmel on , 

p i neappl e ,  etc . ) 

One cupful  ( l S0g ) ( su l tanas , 

berri es , grape s , etc . ) 

Veget abl es : Equ i val ent of one  cupful ( l S0g ) 

Nuts : One h al f cupful  (80g ) 

Sweets :  One tabl espoon 

Herbs/sp i ces : One teaspoon 

Dri n ks : One gl ass  or cup ( l S0ml ) 

TABLE 4 . 1  

SAL ICYLATE CHART 

Moderate H igh  Very H i gh 

bamboo shoot brusse1 sprout asparagus a lfa lfa sprout caps icun 

cabbage ch ive beetroot broadbean champi gnon 

ce lery choko brocco l i  cucumber ch icory 

lettuce . green beans carrot eggplant endi ve 

potato (pee l ed) green peas cau l if lower watercress gherk i n  

swede l eek marrow hot pepper 

mungbean spout mushroan 01 ive 

dr i ed beans red cabbage on ion rad i sh 

dr i ed peas sha l l ot parsn i p  tomato 

brown lent i l s pumpk i n  products 

red lent i l s sp inach zucchi n i  

sweetcorn 

sweet potato 

turn ip  

Cont inued 
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FRUIT 

Neg l igib le Low Moderate H igh Very High 

banana go lden de 1 i c  i ous custard app le avocado apri cot 

pear app le ( peeled)  f ig  grapefru i t  b lackberry 

(pee led) pawpaw lemon granny sm ith b lackcurrant 

panegranate loquat app le  b lueberry 

mango jonathan boys en berry 

pear (with pee l )  app le cherry 

pers inmon k iw i  fru i t  cranberry 

red de 1 i c i ous lychee currant 

apple  mandarin  date 

rhurbarb mu lberry grape 

tamari 1 10 nectar i ne guava 

pas s ionfru i t  loganberry 

peach orange 

tangelo p i neapple  

waterme lon phl1l 

prune 

ra i s in 

raspberry 

redcurrant 

rock.me lon 

strawberry 

su ltana 

youngberry 

HERBS and SP ICES 

Neg l i g i b le Low Moderate H igh Very H igh 

gar l ic a l l sp ice an i seed 

ma lt  v inegar bay l eaf cane l la 

pars ley cardamon cayenne 

saffron carraway cum in  

soy sauce c innamon curry 

tandori c loves di l l  

van i l la g inger f i ve sp ice 

nutmeg garam masa la 

pepper (b lack ) mace 

pepper (wh i te )  Marmite 

p imiento mint 

whi te v inegar mixed herbs 

mustard 

oregano 

papr ik.a 

rosemary 

sage 

tarragon 

turmer ic  

Vegemite 

worster sauce 

Cont inued 



Neg l ig ib  le Low 

poppyseed cashews 

SWEETS 

Neg1 ig ib  le Low 

carob caramel s  

cocoa go lden syrup 

maple syrup 

whi te sugar 

BEVERAGES 

Negl i g i b  le Low 

tQEill COFFEE 
Andron icus Harri s  instant 

Pab 10 i nstant Bushe l ls instant 

decaffe i nated Bushe l ls Turk ish 

Robert Tinms 

OTHER i nstant 

Aktav ite 

Mi lo  TEA 

Ova lt ine camani l le 

roseh i p  

ALCOHOL 
gin  CEREAL COFFEE 
vodka dande l ion 

whi sky Ecco 

Bambu 
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Moderate 

braz i 1 

coconut 

haze lnuts 

macadamia  

peanuts 

pecans 

p i nenuts 

pi stachio 

sesame seeds 

sunf lower seeds 

wa lnuts 

Moderate 

molasses 

Moderate 

COFFEE 
Harr i s  Mocha 

Internat iona l 

Roast instant 

Moccona instant 

Nescafe instant 

ill 
decaffei nated 

fru i t  

CEREAL COFFEE 
Reform 

� 
coke 

fru i t  ju ice 

rosehip  syrup 

ALCOHOL 
beer 

brandy 

c i der 

sherry 

H igh 

H igh 

H igh 

Very H igh 

a lmond 

waterchestnut 

Very H igh 

honey 

l icori ce 

peppermi nts 

Very H i gh 

ill 
a l l brands 

peppermi nt 

CEREAL COFFEE 
Nature ' s  cuppa 

ALCOHOL 

l iqueur 

port 

rum 

w ine 
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As sessment of  Nutri t i onal  Adeguacy 

I n  pat i ents  on  a h i gh l y restri cted d i et where there was concern about 

nutri t i onal adequacy a three to fi ve day d i et h i story was recorded 

and ana l ysed by computer , us i ng the  " Soda "  programme (Vers i on 1 . 2 ,  

R . J .  Hart l ey ,  1 982 ; Computer Model s ,  P . O .  Box 280 , Bentl ey ,  WA) . '  

Th i s  prov i des an est i mate of  prote i n ,  fat , c arbohydrate , k i l oj oul es , .  

v i tami n A ,  t h i ami n ,  r i bofl av i n ,  n i ac i n ,  v i t ami n C ,  i ron  and cal ci um 

i ntake . 

RESULTS 

Natural H i story of R IU/AO 

The total durat i on of  d i s ease was cal cul ated for those  pat i ents  wi th 

R IU/AO who were asymptomat i c  and fol l owi ng a normal d i et on fol l ow- up 

and pl otted as a l i fe tabl e ( F i gure 4 . 1 ( a ) ) ,  and for compari son , the , 

data of Champ i on �t al . ( 1 969 ) i s  reproduced i n  the  F i gure 4 . 1 ( b) . 

Al though the proport i on of  pat i ents enteri ng remi s s i on duri ng the ' 

f i rst fi ve years was much l ower i n  the  present study , the f i gures  are 

very comparabl e at ten and 20 years after onset . Regress i on anal ys i s , 

was performed i n  order to l oo k  for a correl at i on between durat i on of 

d i sease and age , sex , response  to sal i cyl ate ch al l enge or d i sease 

pattern ( urt i cari a a l one , ang i oedema al one or both together ) . No 

s i gn i fi cant rel at i onsh i p  was found wi th  any of these  parameters . 
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F I GURE 4 . 1 ( a l  
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Pat i ents who Compl eted the E l i mi n at i on  D i et and Chal l enge Programme 

Up to Jul y 1 983 , 843 pat i ents wi th  R I U/AO h ad presented to the RPAH 

Al l ergy C l i n i c .  Of these , 581 had compl eted the el i mi n at i on d i et and 

chal l enge programme , and duri ng 1 984 the i r progres s  was eval uated by 

a tel ephone and mai l ed quest i onna i re , or at c l i n i c  attendances . 

Al together , 383 pat i ents ( 66%) were successful l y  contacted , the 

remai nder be i ng l ost  to fol l ow- up due to change of address , death or 

fai l ure to repl y (Tabl e 4 . 2 ) . 

From the  quest i onna i re rep l i es i t  was ev i dent that over hal f the 

p at i ents surveyed were st i l l  symptomat i c ,  and of these the majori ty 

exper i enced recurrences prec i p i tated by foods (Tabl e 4 . 3 ) . There was 

a s i gn i f i cant d i fference i n  d i etary restr i cti on pattern between 

p at i ent s  i n  remi s s i on and those wi th recurrences ( P  <0 . 000 1 , Ch i 
square test o f  i ndependence ) ,  and i n  the 1 atter group there was a 
strong correl at i on between the  degree of d i etary restr i ct i on and the 

occurrence of  food - rel ated symptoms ( P  <0 . 000 1 ) .  

On the quest i onna i re pat i ents were asked to  l i st foods they had 
i dent i fi ed as caus i ng recurrences .  The foods reported are shown iq 
Tabl e 4 . 4 (most commonl y i mpl i cated ) and Tabl e 4 . 5  ( i mpl i cated b� 
onl y  one or two pat i ent s ) .  I n  al most every i nstance each food could 
be i dent i fi ed as a source of  sal i cyl ates , col ours or preservati vesJ 

� . '  

often i n  comb i n at i on , and i n  some cases together wi th  ami nes and/o� 
'4 

MSG ( Chapter 6) . i 
" 
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TABLE 4 . 2  

RESPONSE TO FOLLOW UP OUESTION NA IRE OF RESPONDERS 

Pat i ents Surveyed Number of Pat i ents 

Number of pat i ents surveyed ( tota l )  581 

Telephone 

Quest i onna i re 

C l i n i c  rev i ew 

Lost to fol low-up ( Tota l )  

Change of address 

No rep ly 

D i ed 

TABLE 4.3 

154 
42 
2 

141 
222 

20 
198 

MAI NTENANCE DI ETARY PRACTICES OF D IETARY RESPONDERS (%) 

Outcome Number 

at Fa l 1ow-Up of Pat i ents 

Remi s s i on 138 

Recurrences : 

Re lated to food 200 

Unrel ated to food 45 

Ma i ntenance D i et 

Unrestr icted Part i a l  H i gh ly 

Restr ict i on Rest r i cted 

41% 32% 27% 

3% 24% 73% 

78% 17% 4% 



Foods 

Wi ne 

Tomato 

Co l ours 

Fru i ts & 
Vegetabl es 

Preservat i ve 

Lemonades 

Tea 

Ita Han d i shes 

Choco l ate 

C i trus 

Beer 

Sp i ces 

Fru i t  ju i ce 

Sa 1 i cy lates 

Ch i nese d i shes 

Cucumber 

P i neappl e  

Cheese 

Preserved meat 

Restaurant -

mea l s  

P i neapp l e  

Cheese 

App l e  

Caps icun 

Curry 

Chem i ca l  

Content * 

s , a , m ,  ( p )  

s , a , m, 

c ,  ( s  • a , m ,  p )  

s , (a ,m)  

p , ( s , a ,m , c )  

p , (c , s )  

s 

s , a , m  

a ,  ( s , c )  

s 
s , a  

s 

s ,  ( p )  

s 

m , ( s , a , p )  

s 

s 

5 ,  ( p )  

p , a ,  ( s , m , c )  

s , a , (m , p , c )  

s , a  

a ,  (m , p , s , c )  

s 

s 

5 ,  (a ,m , p , c )  
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TABLE 4 . 4 

COMMON PROVOKI NG FOODS 

No . of 

Pat i ents 

43 

30 

23 

22 

20 

19 

18 

16 

15 

14 

12 

1 2  

1 1  

10 

8 

8 

7 
7 
7 

7 
7 
7 
7 
6 

6 

Foods 

Sweets 

Sa lads 

Stone fru i t  

Tomato sauce 

Nuts 

Vegemi te 

Seafood 

Zucchi n i  

Dr i ed fru i t  

Honey 

Strawberry 

Mushroan 

Meat P i e 

Icecream 

F i sh & chi ps 

Bread 

Xmas puddi ng 

Xmas cake 

Rockme lon 

Lemon 

Tomato paste 

Coconut 

Tw i st i es 

P i ck les 

F lavoured-

yogurt 

Sp icey ch i cken 

Chem i ca l  

Content * 

( s , a , p , c )  

s ,  ( a )  

s 

s , a , m  

s , a , ( p )  

s , a , m  

( s , a ,m , p , c )  

s 

s ,  ( p )  

s 

s 

s , a , m  

s , a , m , p , c  

( s , a , p , c )  

a , p ,  ( c , s ,m )  

( s , p , c )  

s , a , ( p , c ) 

s , a , ( p , c )  

s 

s , a  

s , a ,m 

s , a  

s , a , m , c 

s , a , (m , p , c )  

s , a , p , c  

s , a , m  

* s • sa l i cylate , a = am ine,  m • g lutamate . p = preservat i ve ,  c = co lour 

No . of 

Pat i ents 

6 

6 

6 

6 

6 

6 

5 

4 

4 

4 
4 
4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 

3 

3 
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TAB L E  4 . 5  

L ESS COMMON PROVOK I NG FOODS ( LESS THAN 3 PAT I ENTS ) 

Foods Chemi cal  Content * Foods Chemi cal Content * 

App l e p i e  s , ( p , c )  Lebanese d i p  s , m 

Avocado  s , a  Mal t 

Bl ackberr i es  s , a  Mango s 

Beetroot s M i nt  sauce s , a , ( p , c ) 

Broccol i s , m McDonal ds  meal s s , a , {m , c , p ) 

Cheesecake s , { a , c , p ) On i on s 

Ch i l l i s Packet gravy s , a , m  

Coffee ( s )  Peas s 

Cornfl akes s Pork a 

Carrot s Raspberr i es s 

Ch i cken soup s , a , m , c ' Ri bena ' s , p  

Dri ed beans ( p )  Rhubarb s 

Egg Sard i nes a 

Eggp l ant s , a  Season i ngs a , s , m , ( c )  

F i sh paste s , a , (m , c , p ) Smoked sal mon a ,  ( p )  

Frozen foods ( s , a , m , c , p ) Stock cubes s , a , m , c 

Fru i t  buns s , a , p , ( c )  Taco shel l s  s , ( a , m , p , c ) 

Grapes s , a , m  Tri pe a 

Herbs  s V i negar s , a  

Jel l y  s , c , ( a )  W ' cester sauce s , a , m  

* s = sal i cyl ate , a = ami ne ,  m = gl utamate , p = preservat i ve ,  

c = col our 
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From a total of 200 pat i ents who reported that recurrences were 

rel ated to food , 1 87 were abl e to recal l and l i st one or more foods 

that they had i dent i fi ed as prec i p i tants of R I U/AO . A total of 489 

foods were reported of wh i ch 465 ( 95%) correl ated d i rect l y  wi th the 

pat i ents ' chal l enge responses (Tabl e 4 . 6 ) . 

TABLE 4 . 6 

FOOD RELATED RECURRENCES COMPARED W ITH CHALLENGE RESULTS 

Number of pat i ents report i ng food react i ons  187 

Number of  food react i ons  reported 489 

Total food react i ons  correspond i ng to chal l enge react i on s  465 

Sal i cyl ate 366 

Preservat i ve 

Tartrazi ne 

Brewers yeast 

1 1 0 

> 56 

39 

Of these , 79% were attri butabl e to sal i cyl ate and 24% to the preserv

at i ves ( benzo i c  ac i d  and sod i um metab i sul ph i te ) . Some reports 

i mpl i cated cheese and chocol ate i n  i nd i v i dual s sens i t i ve to sal i cy

l ates , preservat i ves and and/or tartrazi ne ,  but on cl oser exami nat i on 

these referred to compos i te products wh i ch al so conta i ned sal i cyl ates 

and add i t i ves  ( e . g .  processed cheese , soft -centered chocol ates , 

" Cherry R i  pe 11 and "After O i  nner" mi  nts ) . However , i n  24 i nstances , 

the foods i mpl i cated d i d not correspond to chal l enge react i on s  (Tabl e 

4 . 7 ) . I n  the l i ght of subsequent experi ence ( Chapter 6 )  i t  i s  l i kely 

that these pat i ents were al so sens i t i ve to ami nes , MSG , n i trates and . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.
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prop i onate and poss i bl y  other substances , wh i ch were not rout i ne l y 

i nc l uded i n  the  c hal l enge set for pat i ents  wi th  R I U/AO . 

TABL E  4 . 7  

FOOD REACT IONS TO COMPOUNDS NOT TESTED 

Foods Reported Compound Foods Reported 

Cau s i ng React i ons  Respons i bl e  Caus i ng React i on s  

Bacon a , n Choco l ate 

Bread { s , a , p } Corned beef 

Cheese a , { m , p , c } Ham 

Ch i cken ( m , s , a ) Mus h rooms 

Ch i cken soup ( m , s , a , c , p ) Pork 

Ch i nese meal s ( m , s , a ) Sard i nes  

Compound 

Respon s i bl e  

a , ( s , p , c ) 
a , p  

a , p  

a , s , m 

a 

a 

* s • sa l i cyl ate , a = ami ne , m = g l utamate , p = preservat i ve ,  

c = col our 

Pat i ents who Fa i l ed to Comol ete D i etary I nvest i gat i on Programme 

From a total of 1 294 pat i ents  present i ng w i t h  R I U/AO to the RPAH 

Al l ergy Cl i n i c  up to November 1 985 , 304 fa i l ed to return for fol l ow

up . In order to ascerta i n  the outcome i n  t h i s  group , each pat i ent 

was sent a quest i onna i re by ma i l ,  and 1 1 9 repl i es were rece i ved . Of 

the remai nder , 73 had changed addres s  and 1 1 2  fa i l ed to repl y .  
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Of those 1 1 9 who repl i ed to the quest i onn a i re 1 0 1  pat i ent s had 

commenced the el i mi nat i on d i et ,  4 1  of whom i mproved symptomat i cal l y  

even though they d i d  not cont i nue through t h e  chal l enge programme . 

S i xty-one percent of  the pat i ents report i ng i mprovement on the 

el i mi nat i on d i et sa i d they were st i l l  restri ct i ng the i r d i et to some 

extent at the t i me of  the survey , compared wi th on l y  28% of the 60 

pat i ents who fa i l ed to  show i mprovement ( P  <0 . 00 1  by the  Ch i - square 

test) . By contrast , of the rema i n i ng 18  pat i ents who d i d  not start 

the el i mi nat i on d i et ,  onl y  two pat i ents i nd i cated that  they were 

restr i ct i ng the i r  d i et when surveyed . 

Overal l ,  amongst pat i ents who fai l ed to compl ete the el i mi nat i on and 

chal l enge programme the quest i onna i re respon se rate was 5 1% (Tabl e 

4 . 7 ) • From a compari son of  the rep 1 i es wi  th  those of  pat i ents  who 

had compl eted the programme (Tabl e 4 . 2 ) i t  was ev i dent that a s i mi l ar 

spectrum of  foods was i ncri m i nated by both groups i n  tr i ggeri ng 

recurrent attacks of urt i cari a ( Tabl e 4 . 8) . 

Pat i ents who impl i cated " sugar" were commonl y  referri ng to sweet 

foods when quest i oned spec i fi cal l y ,  most of wh i ch conta i n sal i cyl ate 

( i n  the fl avour) , as wel l as preservat i ves and col ouri ngs i n  most 

cases . These pat i ents were al so as ked whether they had experi enced 

recurrent symptoms up to the t i me of  survey . S i xty-four  ( 53 . 8%) of 

those answeri ng the quest i onna i re (wi th  30 pat i ents avo i d i ng certai n 

foods )  were st i l l  symptomat i c ,  wh i l st 55 had suffered no  recurrence 

( al though  14 of these al so cont i nued to restri ct the i r d i et ) . 
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TABLE  4 . 8 

COMMON PROVOKI NG FOODS OF  PAT I ENTS WHO D I D  NOT COMP L ETE  

EL I M I NAT I ON AND CHALL ENGE PROGRAMME 

Food Chemi cal No of 

Content* Pat i ents 

Food Chemi cal No of 

Content* Pat i ents 

" Preservat i ves " p 1 6  Dai ry products a , ( p , c ) 

" Col ours " c 13  Soft dri n ks s , a , p , c  

" Sal i cyl ates " s 9 Orange s , a  

Fru i t  s , a , p  9 Red meat a 

Al coho l  s , a , m , p  8 Not stated 

Sp i ces s 6 Garl i c  ( s , a , m) 

" Sugar ll ( s , a , p , c ) 6 Bread p , ( s , c ) 

Art ; fi c i  al fl avour ( s , a , m) 6 Asp i ri n  s 

Ant i ox i dant p 5 Tomato s , a , m  

Vegetabl es  s , a , m  5 On i on s 

Coffee s 5 Strawberry s 

* s - sal i cyl ate , a = ami ne , m = gl utamate , p = preservat i ve ,  

c • col our 

5 

4 

4 

4 

4 

3 

2 

2 

2 

2 

2 



1 1 8  

D I SCUSS ION 

There i s  l i tt l e i nformat i on i n  the l i terature document i ng the natural 

h i story of R IU/AO . The l argest , and most wi del y  c i ted seri es  i s  that 

of  Champ i on et al . ( 1 969 ) i n  wh i ch 554  pat i ents  were i dent i fi ed 

retrospect i vel y through hosp i tal records , and surveyed by quest i on

na i re .  F i gures from th i s  study showed that between 25% and 50% of 

pat i ents had remi tted wi th i n  6 months of onset (depend i ng on whether 

they suffered from urt i cari a al one , ang i oedema al one , or both ) ,  

al though a s i gn i fi cant m i nori ty had rema i ned symptomat i c  for over ten 

years . ( For compari son , the fi nd i ngs of Champ i on et al . ,  1 969 are ' 

reproduced i n  F i gure 4 . 1 ( b » . Earl i er stud i es o f  Urbach and Gottl i eb 

( 1 946 ) and Wari n ( 1954 ) i n smal l er numbers of pat i ents quoted even 

h i gher f i gures for the remi s s i on rate i n  the fi rst s i x  months , 

probab 1 y refl ect i ng the i n e  1 us i on of many cases of  acute urt i car; a 

where symptoms subs i de wi th i n  two to three weeks i n  about 90% of 

pat i ents ( Czarnetzki , 1 986 , page 3 1 ) . More recent ly  Lev i ne ( 1975) 

made bri ef reference to h i s own earl i er ser i es  of 88 pat i ents wi th 

chron i c  urt i cari a ,  i n  wh i ch two-th i rds of those contacted were i n  

remi ss i on three years or  more after presentat i on .  The resul ts  of the 

present study i nd i cate a rather l ower remi ss i on rate than that 

descri bed by Champ i on et al . ( 1 969 ) , w i th  50% of  our pat i ents st i l l  

experi enci ng symptoms more than e i ght  years after the on set , and 30% 

wi th urt i cari a st i l l  act i ve after 20 years . Th i s  d i fference coul d be 

a resul t of pat i ent sel ect i on b i as towards a more chron i c  popul at i on 

at the RPAH Al l ergy Cl i n i c ,  or due to the more thorough excl us i on of 

pat i ents wi th acute urt i cari a i n  a prospect i ve study such  as th i s .  
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An i mportant i ssue not addressed adequate l y  i n  prev i ous  stud i es i s  

the rol e of avo i dance of  d i etary prec i p i tants i n  the control of 

R I U/AO . In the present study pat i ents are defi ned as be i ng i n  

" remi s s i on "  i f  they are asymptomat i c ,  and rema i n so  on an unrestr i ct 

e d  d i  et . Many of  those surveyed here woul d have 1 earned t o  avo i d 

spec i fi c  foods known to tri gger recurrences and wou l d not h ave been 

c l ass i fi ed as  " act i ve "  by Champ i on et al . ( 1 969 ) , thus y i el d i ng more 

favorab1 e fi gures for the remi s s i on rate . Regress i on anal ys i s showed 

no  s i gn i fi cant correl at i on between durat i on of  symptoms and age , sex , 

asp i r i  n (ASA) react i v i  ty or pattern of symptoms ( urt i cari a al one , 

ang i oedema al one or both together) . I t  i s  not pos s i bl e  to determi ne 

whether d i etary restri ct i on accel erates " remi s s i on "  (defi ned as a 

l os s  o f  sens i t i v i ty to food and other tri ggeri ng factors ) wi thout 

h av i ng stud i ed a control  group on a normal d i et .  However , us i ng the 

data of  Champ i on et al . ( 1 969)  as h i stor i cal contro l s i t .  does seem 

that the s l ope of the l i fe -tabl e anal ys i s i s  s i mi l ar to that observed 

i n  the present  study ( F i gures 4 . 1 and 4 . 2 ) , i mpl y i ng that d i etary 

restri ct i on i s  l i ke l y to have prevented symptom recurrences ,  but not 

necessar i l y  to h ave accel erated the l oss  of  underl y i ng sens i t i v i ty .  

The observat i on that amongst  the pat i ents surveyed here , recurrences 

were food - re l  ated i n  the great maj ori  ty , most of whom cont i nued to 

restri  ct the i  r d i et ,  supports the cl  i n  i ca 1 va 1 ue of  the d i etary 

el i mi n at i on and chal l enge protocol i n  pat i ents  wi th  R IU/AO , as out 

l i ned i n  Chapter 3 .  Moreover ,  the foods i mpl i cated general l y  corres

ponded to  the  chal l enge responses i n  i nd i v i dual pat i ents , al though i n  

a few i nstances foods conta i n i ng ami nes , MSG , n i trates or prop i onates 

were i mpl i cated . As outl i ned i n  Ch apter 6 ,  some pat i ents w i th R IU/AO 

are sen s i t i ve to  these substances when chal l enged , and they are now 

i nc l uded as part of  the rout i ne chal l enge battery .  
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The foods most commonl y  found to tri gger recurrences were those wh i ch 

conta i ned sa1 i cy1 ates (Tabl e 4 . 6 ) . At fi rst s i ght  i t  may seem that 

the amount of sal i cyl ate present natural l y  i n  foods ( Ch apter 2 )  woul d 

be too smal l to produce a s i gn i fi cant effect , even i n  sens i t  i ve 

i nd i v i dual s ,  and that the dose used i n  chal l enge test i ng (300 - 600 mg 

of ASA) does not accuratel y  refl ect a normal d i etary st i mul us . 

However , the resul  ts of the present study strong l y  suggest that 

sal i cyl ate sens i t i v i ty as defi ned by reacti on to a s i ngl e h i gh -dose 

chal l enge does i ndeed correl ate cl osel y wi th cl i n i cal symptoms 

tri ggered by sal i cyl ate conta i n  i ng foods . There are two poss i b 1 e 

expl anat i ons  for th i s .  F i rstl y ,  foods that conta i n s al i cyl ate are 

general l y  r i ch i n  other cross -react i ng compounds ,  part i cul arl y 

benzo i c  ac i d  and i ts deri vat i ves ( i ndeed sa1 i cyl ates are themsel ves 

2 -0H-benzoate deri vat i ves ) , and these are often present at 

concentrat i ons  one or two orders of magn i tude greater than ASA al one 

( Chapter 1 0 ) . Thus , ASA cha 1 1  enge react i vi ty may be regarded as a 

marker of sens i t i v i ty to a range of c l osel y rel ated chemi cal 

compounds wh i ch may be present i n  mi l l i gram ( or greater) amounts i n  

certa i n  foods . Secondl y ,  even sma 1 1  amounts of sal i cyl ate such as 

found i n  an average Austral i an d i et ( est i mated at be i ng of the order 

of ten mi l l i gram per day ;  Chapter 2 )  may have cumul at i ve effects 

over a peri od of t i me .  I ndeed , i t  has been found that ten to 2 5  mg 

of ASA dai l y  for one to two weeks can reproduce the acute i nh i b i tory 

effects of standard doses on pl atel et funct i on (Weks 1 er et al . ,  1 985 ; 

Patrono et al . ,  1 985 ) . S i nz i nger et al . ( 1 984) has  shown that as 

1 i tt 1 e as one mi 1 1  i gram of ASA da i 1 y for seven weeks can have 

s i gn i fi cant i n  v i tro effects .  
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At a c l i n i cal l evel  sa l i cyl ate- cont a i n i ng foods were qu i te o ften seen 

to h av e  cumul at i ve e ffects  i n  pat i ents w i th  R I U/AO . Th i s  became 

p art i cu l  arl y obv i o u s  once the  ch art s were drawn up 1 i s t  i ng foods 

accord i ng to  s al i cyl ate content i n  an  averag e  s erv i ng . After the 

comp l et i on of  cha l l enge test i ng e ac h  p at i ent  who reacted to  ASA was 

p rov i d ed w i t h  these  chart s  and g i ven i n s truct i on s  to beg i n g radual  

1 i bera 1 i zat i on after a s i x -wee k peri  od of  stab i 1 i z at i on on t h e i  r 

ma i ntenance d i et (Append i x  1 0 ) . Th i s  i nvol ved the  re - i n troduct i on of  

foods conta i n i ng l ow l evel s of  s al i cyl ate , i n i t i al l y i n  smal l quant

i t i es and  at i nfrequent i nterval s ;  i f  n o  symptoms appeared , pat i ents  

were i nstructed to  i ncrease  the  amounts  eaten  and  frequency , and  t hen 

to  move on  to  foods i n  the "moderate " col umn ( Tabl e 4 . 1 ) . In th i s  

way a pat i ent  was abl e ,  by tri al - and - e rror to e stabl i sh a thresho l d 

da i l y  dose , beyond wh i ch symptoms woul d reappear . I n  many cases 

recurrence was i ns i d i ous rather  than acute , and i t  was therefore 

often necessary to  return pat i ents  to the basel i ne " sal i cyl ate- free" 

d i et for a two or  three  week peri od , al l ow symptoms to  subs i de ,  and 

then beg i n  l i be ral i z i ng the d i et more gradual l y .  The i mportance of 

the  dos e  of s al i cyl ate i ngested was  further i l l u strated by the  

react i on s  of  pat ; ents  to d i  fferent forms of the  same food . For 

exampl e ,  s ome i nd i v i dual s cou l d s afe l y  tol erate a s l i ce of fres h  

tomato , b u t  woul d react to  t h e  more concentrated substances i n  tomato 

sauce or  tomato paste ( i n  wh i ch s al i cyl ate content i s  often further 

i ncreased by the  add i t i on of  herbs and s p i ces ) . 

Us i ng th i s approach , mos t  p at i ents  were abl e to ach i eve a reasonabl e 

degree of  vari ety i n  the i r d i et w i thout exper i e nc i ng a recurrence of  

chron i c  symptoms . The extent of  u l t i mate l i beral i zat i on o f  the  d i et 



1 2 2  

was general l y  determi ned by each i nd i v i dual s '  dose - threshol d wh i ch 

often rose  gradual l y  wi th cont i nued expos.ure , so that some pat i ents 

cou l d u l t i matel y tol erate a v i rtual l y  normal d i et wi thout a major 

recurrence of symptoms . I n  most cases , however , pat i ents st i l l  found 

i t  necessary to 1 i mi t the i r i ntake of foods wi th  the  h i ghest  concen

trat i ons of sal i cyl ate ( e . g .  wi ne , sp i ces , Vegemi te , strawberri es ,  

oranges , stone  fru i ts and p i neappl e ) . 

Re- i ntroduct i on of  add i t i ve -contai n i ng foods was often more d i ffi · 

cul t ,  presumabl y because of the h i gher concentrat i on s  of  these 

s ubstances present i n  processed food s , compared wi th  the sub

threshol d l evel s of ASA occurri ng n atural l y  i n  many fru i ts and 

vegetabl es . Pat i ents were therefore i nstructed to read l abel s 

careful l y  when shoppi  ng , and to be part i cul  ar1 y caut i ous  wi  th soft 

dri nks , fru i t  j u i ces , dr i ed fru i ts and other fru i t - based , l i qu i d  and 

mo i st cons i stency foods (wh i ch are us�a1 1 y  preserved wi th  

metabi su1 ph i te or benzoate ) . 

Pract i cal  d i etet i c  adv i ce was an i mportant aspect of  successfu l  l ong

term management i n  food - sens i t i ve pat i ents . For exampl e ,  when eat i ng 

out at restaurants  or d i nner-part i es adverse react i ons  coul d often be 

prevented by avo i dance of  grav i es , sauces and sp i ces , as wel l as 

sal i cyl ate - ri ch vegetabl es  wh i ch often accompany meat d i shes , and by 

the j ud i c i ous choi ce of  wi nes taken i n  smal l amounts . I f ,  for soc i al 

reason s , avo i dance was not poss i bl e  on certa i n  occas i on s , an anti 

h i  stami ne taken after the meal was recommended to  prevent a severe 

react i on .  S i m i l arl y ,  travel l i ng pat i ents were adv i sed to contact 
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a i rl i nes  i n  advance for prov i s i on of  s u i tabl e meal s ,  and  to d i scuss  

the i r requ i rement s w i th  hotel  and  restaurant staff ( where i t  i s  

al most al ways poss i bl e  to  obta i n s i mpl e ,  p l a i n roasts  and gr i l l s ) .  

Pat i ents  were al so adv i sed to avo i d ASA- conta i n i ng med i cat i on s  and to 

be c aut i ou s  w i th  other non - stero i d al ant i - i nfl ammatory d rugs wh i ch 

may provoke i d i osyncrat i c  react i on s . Those  sens i t i ve to tartraz i ne 

were adv i sed to  avo i d  col oured capsu l es  and tabl ets  where pos s i bl e ;  

i f  neces sary capsu l es  coul d be opened and on l y  the i r contents taken , 

and the  col oured coat i ng of  tabl ets  coul d be removed by rubb i ng the 

s urface  gentl y under runn i ng water . 

Nutri t i onal  status  coul d somet i mes  be compromi sed i n  pat i ents  on a 

h i gh l y restri cted d i et ,  but suppl ements were rarel y requ i red i n  

pat i ents w i th  R I U/AD . I f  any doubt ex i sted , - a three t� fi ve day d i et 

h i story was recorded and anal ysed us i ng '  the  " Soda "  computer programme 

( Ve rs i on 1 . 2 ,  R . J .  Hartl ey ,  1 982 ; Computer Model s ,  P . D .  Box 280 , 

Bent l ey ,  Western Austral i a ) .  
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I NTRODUCT ION 

As out  1 i ned i n  Chapter 4 ,  fo 1 1  ow- up of  pat i ents  w i  th  R I U/ AO showed 

t h at foods were frequent l y i ncr i mi  n ated as a cause of recurren t  

symptoms . Furthermore , there was a very good correl at i on  between the  

s a  1 i cyl ate  content of  the  foods reported and the  resu l  t s  of  b l  i nd  

c h al l enge w i th  ASA i n  i nd i v i dual  pat i ents , sugges t i ng t h at the  

n at ural  s al i cyl ates  pre sent i n  a wi  de  vari  ety of  p l ant foods are 

i ndeed capabl  e of produc i ng cl i n i  ca 1 effects .  From the 1 aboratory 

ana 1 ys i s  descr i  bed i n  Chapter 2 i t  was  c a  1 cul  ated that an average 

da  i 1 y d i et conta  i ns between ten mi 1 1  i gram and 1 00 mg o f  n atural 

sa l  i cy1 ate ,  but how much of  th  i s  i s  actua  1 1  y absorbed i s  unknown . 

I ndeed , the  harsh  treatment of  foods requ i red for effi c i ent  extract 

i on ( Ch apter 2 )  s uggests  that much of  the  sa l i cyl ate present  i n  food 

may be chem i  ca l l y bound ( e .  g .  as esters ) or  phys i cal l y sequestered 

( H arbourn e , 1 980 ; Newby et al . ,  1 980 ) , and the  extent to wh i ch t h i s 

may be rel eased i n  v i vo by the normal d i ge s t i ve  proces ses  i s  as  yet 

uncerta i  n .  I t  was therefore dec i ded to  conduct a feed i ng study ,  

us i ng normal subj ect s , i n  wh i ch ur i n ary excret ion o f  sa l i cyl ates and 

the i r maj or met abol i te s  woul d be measured as  an i ndex of  the b i o 

avai l ab i l i ty of  d i etary s al i cyl ate . 

Hav i ng establ i shed that d i etary s al i cyl ates are i ndeed absorbed 

phys i o l og i cal l y ,  the  quest i on arose  as to why certa i n i nd i v i dual s may 

react i d i o syncrat i c al l y  to  these  substances . I t  i s  general l y  agreed 

t h at the  mechan i sm i s  unl i ke l y  to  be attri butabl e to  i mmunol og i c al 

hypersens i t  i v i  ty ( Chapter 1 0 ) . Two other broad pos s  i b i  1 ; t i es were 

t herefore cons  i dered : ( i ) t he  pat i ents  wi  th R I U/AO may h ave an 
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abnorma 1 i t y  of  s al i cyl ate absorpt i on ,  rnet abo 1 i srn or  excret i on ,  or 

( i i )  t hey may h ave abnormal target - organ res po ns i ve n e s s . I n  order to 

test  the  fi rst  of these  hypotheses  a pharrnaco k i n et i c study was 

dev i s ed to  compare serum l evel s and ur i n ary excret i on o f  s a 1 i cy1 ates 

and the i r metabo 1 i tes  i n  ASA- s en s i t i ve R IU/AO p at i ents  and normal 

control s .  The res u l t s  cl e arl y i nd i cated t h at s al i cyl ate d i spos i t i on 

i s  normal i n  s uch  i nd i v i dual s ,  at l east  w i th  respect to the i r  hand

l i ng of a s i ngl e h i gh dos e , mak i ng i t  l i ke l y  t h at the i r  abno rmal i ty 

l i es i n  the  end - organ response . 

MATERIALS AND METHODS 

Extract i on o f  Sa l i cyl ate i n  Ur i n e  

The concentrat i on of . total  s al i cyl i c  ac i d  i n  u r i n e  w a s  a s s ayed by a 
mod i fi cat i on o f  the  meth od by Day et al . ( 1981 ) . S amp l e s  were ac i d 

i fi ed and  h e ated i n  order to  break  down al l the  major  metabo 1 i te s  of 
asp i ri n  ( gent i s i c  ac i d ,  s al i cyl ur i c ac i d ,  s al i cyl i c  ac i d ,  sa 1 i cyl 

phenol i c  g l ucuron i de and s a1 i cyl acyl g l ucuro n i de )  to  s al i cy l ate , for 

wh i ch standard s  were ava i l ab l e .  Dupl i cate one  m i l l i l i tre a 1 i quots  of . 

uri ne  were ac i d i fi ed w i th  one  mi l l i l i tre of  I ON Hel (AR ) , s e al ed i n  a 
o 

gl a s s  ampoul e and h eated to 120C for two hours . Thereafter the  ac i d-

i f i  ed ur i  n e s  were extracted w i  th  fi  ve m i  1 1  i 1 i tre s  o f  d i  ethyl  ether 

(AR) by m i  x i  ng on  a vortex for 30 seconds and the  etherea l  extract 

p i  petted i nto  a storage v i  a 1 and evaporated to  d ryne s s  at  room 

temperature i n  the  fume cupboard . The res i due  was t a ken  up  i n  one 

m i l l  i 1  i tre methano l  ( un i chrom) pr i or  to i nj ect i on of  2041 onto the 

HPlC . 
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F I GU R E  5 . 1 

SAL ICYLATE EXTRACT I ON I N  U R I N E  AND S E RU M  

Iml Serum 

+ 

Iml Uri ne 

+ 

Iml S% KHS04 1 ml I ON HCl 

� 
� 

Vortex and extract wi th  10m1 

l 
Ether extract 

l 
D i ssol ve i n  Im1 

methanol ( un i chrom) 

l 
I nject 2041 i nto HPLC 

/ 

1ml Uri ne 

+ 

1ml ION HCl 

+ 

Autocl ave 2hrs 

at 1 20C. 

d i ethyl ether (AR) 

l 
D i scard aqueous  

Method of Sal i cyl ate Extracti on from Serum 

Sal i cyl i c  ac i d  i n  pl asma was extracted by mod i fi cat i on s  of the  manual 

method of  Row1 and and Ri egel man ( 1967 ) as  th i s  gave the l east · 

emul s i on formati on of the extract i on methods pub1 i shed that were 

tri ed ( Brod i e et al . ,  1 944 ; Lange & Bel l , 1966 ; Larsson & Fuch s , 

1 974 ; Bekersky et al . ,  1977 ; Caters on et al . ,  1 978 ; Chras t ; l & 

W;  1 son , 1978 ; Peng et al . ,  1 978 ; Cham et al . ,  1979 ; De Boer et 

al . ,  1979 ; Cham et al . ,  1 980 ; S i oufi & Pommi er , 1980 ; Ou  & 

Fraw1 ey , 1 982 ) . One mi  1 1  i 1 i tre of serum was p i  petted i nto  a I Sm1 
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con i cal centri fuge tube conta i n i ng one mi l l i l i tre fi ve percent 

potass i  urn b i  su1  phate ( KHS04 ) (AR)  sol ut i on ,  (wh i  ch acted as an ac i d

i fy i ng med i um and adj usted the pH to two ) extracted wi t h  fi ve mi l l i 

l i tres d i ethy1 ether (AR)  by vortex i ng for 30 seconds and then 

centri fuged at 2500 rpm i n  an I EC centra refri gerated centri fuge at 

mi nus  fi ve degrees cent i grade . The ethereal extract was p i  petted 

i nto a storage v i al and evaporated to dryness  at room temperature i n  

t he  fume cupboard . The res i due  was taken up  i n  one  m i  1 1  i 1 i tre of 

methanol  ( un i chrom) pri or to i nj ect i on of 20m1 i nto the  HPLC . 

H PLC Devel opment  

I n  order to conven i entl y i nvest i gate the d i  spos i t i on of  s al i cyl i c  

ac i d  i n  pl asma and uri ne  a d i rect , spec i fi c  and sen s i t i ve assay was 

sought . The vari ety of publ i shed assay methods ( Brod i e  et al . ,  1944 ; 

Schacter & Manus , 1958 ; Ch i ri  gos & Udenfr i  end , 1 959 ; Umberger & 

F i orese ,  1 963 ; Row1 and & R i ege l man , 1967 ; Thomas et al . ,  1973 ; , 

Ranee et al . ,  1 975 )  presented probl ems as to the i r ease of operat i on ,  

d i rectness , spec i fi c i ty ,  and sens i t i v i ty requ i red for the  anal ys i s  of  

a l arge number of  sampl es . HPLC provi ded a method that woul d s i mul · 

taneousl y perm i t the separat i on and quant i fi cat i on of acetyl sal i cyl i c  

ac i d  metabol i tes from serum and  uri ne  ( Bekersky et al . ,  1 977 ; 8l ai r 

et al . ,  1978 ;  Caterson et al . ,  1978 ; Peng et al . ,  1 978 ; Cham et 

al . ,  1979 ; Cham et al . ,  1 980 ; Day et al . ,  1 98 1 ; Ou & Fraw1 ey , 

1 982 ) . The use  of  a fl uorescent detector rather than ul tra v i ol et 

detector max i mi z�d sens i t i v i ty wh i l st m i n i mi z i ng the  background due : 

to b i ol og i cal  i mpuri t i es ( Bekersky et al . ,  1 977 ; Bl a i r et al . ,  1 978 ; , 

Day et al . ,  1 986 , 1 987 ) . Exten s i ve sampl e cl ean - up was el i mi nated by 

t h i s method and enabl ed rap i d  anal ys i s of  a l arge number of  sampl es . 
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HPLC Separat i on 

HPLC was carri ed out us i ng a Vari an 5060 pump i ng system wi th  Rheodyne  

7 1 25  i nj ect i on val ve . A sta i nl ess  steel col umn 1 25mm by 4 . 6mm , was 

packed wi th  Spheri sorb Sum aDS packi ng fi tted wi th  a precol umn packed 

wi th  Vydac RPP389 packi ng materi al . The el uent was mon i tored wi th  a 

Schoeffel FS 970LC fl uorometer and a GM 970 monochromater operated at 

3 1 5nm for exc i tat i on and emi ss i on greater than 389nm ( Day et al . ,  

1 986 ) . The i socrat i c  mob i l e  phase used was a mi xture of meth anol  : 

water : g l ac i al acet i c  ac i d  ( 20 : 80 : 1 . 6 )  ( Be kersky et al . ,  1 977 ; 

Caterson et al . ,  1 978 ; Cham et al . ,  1 979 ; Cham et al . ,  1 980 ; Day 

et al . ,  1 98 1 ; Day et al . ,  1 986 ) at a constant fl ow of two m i l l i 

l i tres per m i nute . The fl uorescence detector sens i t i v i ty was 

connected to a Vari an COS 1 1 1  comput i ng i ntegrator and Houston 

Omn i scri be recorder . 

Twenty m i crol i tres of extracted uri ne and serum sampl es were i nj ected 

onto the HPlC al ong wi th  standards . Retent i on t i mes and areas under 

the peak were mon i tored and computed automat i cal l y  by the i ntegrator . 

I dent  i fi  cat i on  was based on retent i on t i me and fl uorescence wave

l ength compared wi th  the standards , as wel l as by co- chromatography 

wi th  the  standards . 

Di etary Study 

( a )  Subjects 

Twenty n i ne heal thy vol unteers from the D i  etet i cs Departmen t  and 

Immunol ogy Department , RPAH , and the Human Nutri t i on Un i t ,  Un i vers i ty 

of  Sydney , gave i nformed consent to part i c i pat i on i n  the  study . The 

s ubjects were adul ts , aged 19 to 55 years , and cons i sted of 1 1  mal es  
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and 18  femal es . None  had been taki ng any med i cat i on for the prev i ous 

two weeks . 

( b ) Study des i gn 

Subj ects were al l owed to eat norma 1 1  y unt i 1 the even i ng before the 

study beg an , but were asked not to take any asp i r i n -conta i n i ng 

med i cat i on s . After an overn i ght  fast each  was suppl i ed wi th a 
l ow- sal i cyl ate d i et for two days and then al l owed to  return to a 
normal d i et for two weeks . At the  end of  th i s  t i me ,  a h i gh - sal  i cy1 ate . 

d i et was prov i ded for a further two days , fo 1 1  owed by a return to 

normal d i et once aga i n .  At the beg i nn i ng of each test d i et ,  subjects ' 

were asked to empty the i r b1  adder before breakfast , and to co1 1 ect ' 

a l l uri ne  passed over the  next three days i n  24- hour a1 i quot s .  

Col l ect i on bottl e s  were preserved wi th  thymol ( BP )  wh i ch does  not 

i nterfere wi th  sal i cy1 ate est i mat i on s . At the  end of  each 24 -hour . 

co 1 1  ect i on ,  uri  ne vol ume was measured and an a 1 i quat pl aced i n  a ·  
speci men j ar for storage at - 20C . 

( c )  Food Preparat i on 

A 1 1  meal s were prepared by the author ( ARS ) and supp 1 i ed to the 

s ubjects ( u sual l y) i n  the Metabol i c  House . Savoury food s , desserts  

and cakes were prepared , packaged and frozen i n  advance ; meat , eggs , , 

s al ads , fru i t ,  vegetabl es , sandwi ches and tarts were fresh l y  prepared : 

the day before . they were requ i red . The h i gh - sal i cyl ate d i et was ' 
des i gned wi th  an emphas i s  on  fru i ts ,  vegetabl es  and cond i ments known . 

to be r i ch i n  sa1 i cy1 ates ( Chapter 2 ) , prov i d i ng an  est i mated 88 mg 

per day ,  whereas the " l ow" sal i cyl ate d i et con s i sted of  foods wi th no . 

detectabl e sal i cyl ate content (Tabl e 5 . 1 ) . 
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TABLE  5 . 1 

D I ETARY I NTAKE ON LOW AND H I GH SAL I CYLATE D I ETS 

Low Sal i cyl ate I ntake H igh Sal i cYl ate I ntake 

mg/serve mg/serve 

Weetbi x  + mi l k  + sugar 0 Orange j u i ce 1 . 00 

Poached egg 0 Dr i ed fru i t  + honey 8 . 55 

Toast + butter + G . syrup 0 Toast + butter + honey 2 . 74 

Andron i cus  coffee + mi l k  0 Tetl ey tea ( I  bag ) 2 . 79 

Pl a i n  oatmeal b i scu i t 0 Al mond + date sl i ce 5 . 37 

Andron i cus coffee + mi l k  0 Tetl ey tea ( 1  bag ) 2 . 79 

Egg and l ettuce sandwi ch 0 Savoury meat l oaf 7 . 08 

Peel ed pear 0 Carrot + ra i s i n  sal ad 2 . 69 

Banana 0 Cherry al mond tart 6 . 06 

Tetl ey tea ( I  bag ) 2 . 79 

Pl a i n oatmeal b i scu i t  0 1 00g sul tanas + ra i s i ns 7 . 2 1 

Andron i cus coffee + mi l k  0 Tetl ey tea ( 1  bag ) 2 . 79 

Lamb chops 0 200ml orange j u i ce 1 . 00 

Potato ch i ps 0 Curry + bo i l ed ri ce 1 6 . 3 1  

Lettuce 0 Al mond apri cot p i e  4 . 46 

Ti nned pears 0 Dri ed fru i t + honey 5 . 02 

Baked r i ce custard 0 I cecream 

Pl a i n oatmeal b i scu i t  0 Al mond + date s l i ce 5 . 37 

Andron i cus coffee + mi l k  0 Tetl ey tea ( I  bag ) 2 . 79 

Total sal i cyl ate (mg )/day 0 88 . 27 
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( d )  Stat i st i cal Anal ys i s  

The 24 - hour uri n ary sal i cyl ate l evel s i n  the per i ods on  the h i gh and 

l ow s al i cyl ate d i et were compared us i ng the Pa i red Student ' s  T-Test .  

The data  were p a  i red for each o f  the three days and the  d i fferences 

were assumed to be normal l y  d i stri buted . 

Asp i ri n  Chal l enge Study 

( a ) Subj ects 

Two groups were stud i ed : sal i cyl ate - sen s i t i ve pat i ents  wi th  R IU/AO 

and normal control  subjects . Pat i ents wi th  R I U/AO were cho sen from '; 

among  those i nvest i gated pri or to August 1 984 i n  the Al l ergy Cl i n i c  i 
I 

at RPAH ; al l h ad responded to the el i mi nat i on d i et and were s hown to 

be sal i cyl ate sens i t i ve on bl i nd chal l enge . Pat i ents  known to be . 

compl i ant  and rel i abl e were contacted , and after expl anat i on of the 

protocol 23 i nd i v i dual s consented to part i c i pate i n  the  study . When · 

tested prev i ousl y ,  fi ve pat i ents  had reacted to asp i ri n  al one and the 

rema i n  i ng 1 8  had reacted to asp i r i  n and between one and seven other 

chal l enges . N i ne mal es  (39%) and 1 4  femal es  part i c i pated i n  the 

study , the i r ages  rang i ng from 1 5  to 70 years (med i an age 38) . The I 

durat i on of R I U/AO pri or to presentat i on ranged between  four  weeks 

and 36 years (med i an three years ) . 

Control subj ects were ten heal thy femal e vol unteers wi th  no  h i story 

of R IU/AO , from the Department of D i etet i cs and Metabo l  i c  Ward at 

RPAH . Each was asked to absta i n  from asp i ri n - conta i n i ng med i cat i ons 

and to fol l ow a l ow sal i cyl ate d i et for two weeks before the study i n  

order to ensure a n  equ i val ent sal i cyl ate i ntake t o  that of  the : 

subj ects wi th R I U/AO . 
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( b ) Study Des i gn 

The l ow s al i cyl ate d i et fol l owed by al l subj ects  was the  same as that 

u sed for the  management of  pat i ents wi th  R I U/AO ( Ch apter 3 ,  Append i x  

7 ) . After an overn i ght  fast  the  subj ects presented to the  metabol i c  

ward at RPAH . On arr i val , each  was as ked to empty t he i r bl adder  for 

a basel i ne ur i ne measurement , and a 2 1 -gauge i ndwel l i ng " butterfl y"  

needl e was pl aced i n  a s u i tabl e forearm ve i n .  The needl e was fl ushed 

w i th  hepar i n i zed sal i ne to ma i nta i n patency , and before col l ect i on of 

each sampl e approx i matel y two mi l l i l i tre of bl ood was  asp i rated and 

d i scarded to cl ear the needl e .  Each subj ect was then g i ven one 300mg 

so l ubl e ASA tabl et d i s sol ved i n  approx i matel y 200ml of water ,  and 

bl ood and ur i ne  sampl es  taken at the fol l owi ng i nterval s :  

Bl ood : 0 , 3 , 6 , 1 0 , 1 5 , 20 , 25 , 30 , 40 , 50 , 60 , 75 , 90 , 1 05 

m i nute s , 2hr , 2 . S hr ,  3 hr ,  and then hourl y up  to  1 0  hr . ( Rowl and 

et al . ,  1 972 ) . 

Uri ne : hourl y for 1 0  h ours ( Graham et al . ,  1 977 ) . At the end of 

the day pat i ents  and contro l s were g i ven a bottl e to  take home and 

as ked to col l ect uri ne overn i gh t ,  end i ng the col l ect i on at 24 

hours . 

Bl ood s ampl es  of 1 0ml were al l owed to cl ot i n  pl a i n  pl ast i c tubes at 

room temperature . The bl ood was then centr i  fuged at four degrees 

o 
cent i grade , serum p i petted off and stored at - 20C unt i l  a ssayed . The 

uri ne was col l ected i n  SOOml gl ass  beakers , measured , and stored i n  

steri l e  p l ast i c spec i men j ars at - 2�C unt i l assayed . A water i ntake 
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of 200ml /hr was ma i nt a i ned for ten hours and a l i ght  breakfast , l unch , 

and d i nner were al l owed at two hours , f i ve hours and ten hours after 

admi n i strat i on of the ASA . 

RESULTS 

D i etarY Study 

The total  sal i cyl ate excret i on i n  each 24 - hour peri od on the l ow and 

h i gh sal i cyl ate d i et was cal cul ated and tabul ated for i nd i v i dual ' 

subj ects ( Tabl e 5 . 2 ) . Two of  these (W . B  and A . l . ) took part i n  the . 

l ow sal i cyl ate d i et per i od but were unabl e to compl ete the  study as 

they were overseas at the  t i me .  I n  a further three pat i ents one or ' 

two uri ne sampl es  were d i scarded as the frozen al i quots  thawed when j 
1 

the freezer was acc i dentl y l eft open . 

For each day of the  l ow and h i gh sal i cyl ate d i et peri od , the  

� 
� 
j 
� 
1 
1 mean , 1 
,j 
1 

standard dev i at i on ( SO )  and standard error ( SE )  of the  total ur i nary � 

sal i cyl ate ,  was cal cul ated for the subj ects as  a group ( Tabl e 5 . 2  and 

F i gure 5 . 2 ) . The mean excret i on of s al i cyl ate on the  " l ow"  d i et : 

decreased s i gn i f i cantl y from a basel i ne of  8 1 . 66 mg to 37 . 47 mg over 

the three days stud i ed ( P  <0 . 002 ) . Converse l y ,  on the " h i gh "  d i et ,  i 

mean sal i cyl ate excret i on i ncreased from 96 . 32 mg to 1 14 . 34 mg ( P 'l 

<0 . 002 ) . Overal l ,  the d i fference between day one on the " l ow" and , 

" h i gh "  d i et per i od was not s i gn i fi cant ( P  <0 . 2 ) ,  but on d ays two and : 

three the  d i fferences i ncreased to 53 . 7  mg and 76 . 87 mg respect i vely 

( P  <0 . 00 1 ) .  
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TABLE 5 . 2  

TOTAL SAL ICYLATE EXCRETED ( MG/24 HOUR UR I NE )  

Low Sa l i cy late 

Subjects Day 1 Day 2 Day 3 

B . R  

S . H  

J . H 

H . B 

T . G  

Y . F  

M . P  

A . S 

S . V  

M . A  

M . O  

N . S  

D . M  

K . B 

J . K  

G . B 

A . S 

W . B  

L D  

P .W 

M . D  

G . T  

P . D  

S . S  

S . D  

V . C  

D . T  

R . L  

A . T 

Mean 

S . E  

28 . 80 18 . 83 2 . 41 
137 . 18 42 . 87 22 . 58 
42 . 62 85 . 73 69 . 56 
71 . 60 67 . 17 71 . 47 

1 19 . 56 45 . 40 49 . 48 
76 . 09 72 . 75 72 . 28 

147 . 60 41 . 73 48 . 33 
35 . 50 25 . 52 

130 . 13 53 . 27 28 . 48 
107 . 60 68 . 37 55 . 91 
89 . 33 4 . 48 2 . 66 
60 . 90- 54 . 00 55. 67 
69 . 54 33 . 41 5 . 41 
43 . 51 37 . 54 45 . 15 
43 . 37 23 . 13 13 . 92 
93 . 32 76 . 84 53 . 48 
83 . 50 51 . 71 18 . 02 
81 . 90 53 . 07 37 . 96 
94 . 18 46 . 12 1 1 . 88 
70 . 54 27 . 83 33 . 44 

1 27 . 36 67 . 50 79 . 12 
32 . 94 22 . 09 1 . 96 
78 . 48 59 . 15 60 . 59 

101 . 49 92 . 13 24 . 39 
80 . 94 43 . 01 61 . 90 

121 . 09 63 . 84 53 . 00 
84 . 86 80 . 85 29 . 12 
27 . 15 28 . 14 21 . 40 
86 . 95 27 . 48 18 . 90 

81 . 66 48 . 76 37 . 47 

6 . 26 4 . 03 4 . 49 

H igh Sa 1 i cy late 

Day 1 Day 2 Day 3 

37 . 23 106 . 80 176 . 80 
107 . 67 1 19 . 64 . 113 . 86 
122 . 67 1 12 . 70 120 . 80 
173 . 98 133 . 01 1 1 1 . 94 
94 . 20 1 15 . 30 99 . 10 
96 . 80 99 . 48 89 . 78 
98 . 68 82 . 65 117 . 36 

131 . 70 150 . 12 9 1 . 56 
54 . 36 105 . 28 126 . 54 

1 15 . 50 121 . 73 
75 . 80 

44 . 39 ,125 . 96 132 . 12 
145 . 82 87 . 84 59 . 49 
87 . 29 78 . 68 79 . 20 

101 . 35 103 . 66 144 . 20 
67 . 99 96 . 25 85 . 05 
83 . 90 102 . 61 135 . 12 

95 . 47 109 . 40 184 . 00 
81 . 27 92 . 04 1 18 . 99 

1 14 . 96 1 17 .4 1  60 . 20 
49 . 21 64 . 50 96 . 60 

112 . 30 88 . 46 80 . 60 
122 . 40 100 . 44 148 . 40 
133 . 89 65 .95  122 . 90 
38 . 76 136 . 99 148 . 95 

149 . 04 98 . 78 124 . 53 
43 . 38 74 . 96 90 . 30 

96 .32 102 . 46 1 14 . 34 

7 . 23 4 . 13 6 . 39 

v m 
� I j  ,', :1 � 

:ii 
' I  

�: 

ill 
� 
I!I �, 
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F I GURE 5 .' 2  

TOTAL SAL I CYLATE EXCRET I ON 
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A .  Uri nary sal i cyl ate of pat i ents on l ow sal i cyl ate d i et 

B .  Uri nary sal i cyl ate of pat i ents on h i gh sal i cyl ate d i et 

Aspi ri n Chal l enge Study 

I n  order to determi ne whether pat i ents wi th  R IUjAO mi ght h ave an 

abnormal i ty of ASA pharmoki net i cs ,  23 sal i cyl ate - sens i t i ve pati ent 

and ten control s were g i ven a s impl e oral dose of 300 mg ASA , wh i l st 
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on a l ow- sal i cyl ate d i et ,  and the i r bl ood and uri ne  col l ected over a 

24  h our  peri od . The resul ts  of  serum sal i cyl ate l evel s are s hown i n  

F i  g ure 5 . 3 ,  and ur i  n ary excret i on i n  F i  gure 5 . 4 ,  i n  each case  wi  th  

the  contro l  val ues  superi mposed over those  o f  the  test  s ubjects . No  

s i gn i f i c ant  d i fferences  were seen i n  e i ther serum or  ur i n ary s al i cy -

l ate l evel s a t  e ach  t i me po i nt ,  s uggest i ng that there i s  u n l i ke l y t o  

b e  any abnormal  i ty i n  the  absorpt i on ,  metabol ; s rn  or  excret i o n  of  a 

s i ng l e dose  o f  ASA i n  pat i ents  wi th R IU/AO . 
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F I GURE 5 . 3  

SERUM SAL I CYLATE L EVELS 
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control ( 1 0) 
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F I GURE 5 . 4  

UR INARY SAL I CYLATE EXCRET ION 
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D ISCUSS ION 

The absorpt i on ,  d i stri but i on and metabol i sm of pharmol og i cal l y  admi n

i stered sal i cyl ates i s  exceed i ngly  compl ex ( rev i ewed by Ra i nsford , 
� 

1 984 , pp . 32 -66) . Asp i ri n  and sal i cyl l e  ac i d  have been the most ,�  

exten s i vel y stud i ed :  they are weak ac i ds ,  and are rap i dl y  absorbed 

as the non - i on i zed forms at l ow pH i n  the stomach . Sal i cyl i c  acid '· 

appears i n  the serum more rap i dl  y ,  part 1 y because of  i ts h i  gher ·r 
part i t i on coeffi c i ent and stronger bi ndi ng to pl asma prote i ns , and 
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part 1 y because of the del ay i n  transport of ASA due to  i ts i nter

act i on w i  th  mucosal esterases . Pl asma 1 eve 1 s i ncrease  w i  t h  f i  rst 

order k i net i cs ,  reach i ng a peak between 20 mi n utes and 2 hours after 

a s i ngl e oral dose , a l t hough there i s  a h i gh degree of i nter - subj ect  

vari ab i l i ty ( Rowl and et  al . ,  1 972 ) . More than 90% of the  s al i cyl ate 

and 85% of ASA i n  p l asma i s  bound to al bum i n ,  but t h i s can be 

mod i fi ed by age , d i etary prote i n  i ntake , pH , pl asma 1 i p i ds ,  drug 

therapy and d i sease states ( i ncl ud i ng hypersens i t i v i ty ;  Storm van 

Leeuwen , 1 9 24 ) . There are thought to be two b i nd i ng s i tes : a 

pri mary one resembl i ng that for tryptophan and i ts der i vat i ves , and a 

secondary s i te rather 1 i ke that occup i ed by l ong - cha i n fatty ac i ds 

and an i on i c  azo - dyes . S a1 i cyl ates may compet i t i ve l y  d i spl ace these , 

as  wel l a s  other bound drugs , hormones and metabo1 i tes ( Davi  son , 

1 97 1 ) .  Free and bound forms are i n  dynami c equ i l i br i um and the  free 

concentrat i on determ i nes both therapeut i c  and " adverse effects 

( Ra i nsford , 1 984 ) . 

Asp i r i n i s  rap i dl y  hydrol ysed to s al i cyl ate by esterases i n  the 

g astro i ntest i na1  tract , bl ood , l i ver , ki dney and other org an s . More 

than 50% of  an ora 1 1  y admi n i stered dose may be extracted and/or 

metabol i zed on  fi rst pass  through the l i ver . Met abol i sm occurs 

through hydroxy1 at i on or conj ugat i on ,  summari zed i n  F i gure 5 . 5 .  The 

capac i  ty for format i on of  gl yc i  ne - and gl ucuron i de conjugates i s  

l i mi ted , and can  be compet i t i vel y i nh i b i ted by other pheno1 s ,  wh i ch 

may therefore be an i mportant factor i n  determ i  n i ng toxi co l og i c a  1 

effects .  Excret i on of al l metabo 1 i tes i s  al most  ent i re 1 y v i a the 

ur i  ne ; s a  1 i cyl ate i tse  1 f undergoes gl  omeru1 ar fi 1 trat i on ,  pass  i ve 

proxi ma 1 reabsorpt i on and act i ve tubul ar secret i on ,  and the 1 atter 
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can be i nh i b i ted by competi ng ac i ds ( i ncl ud i ng benzoate metabol i tes ) . '  

Reabsorpt i on i s  strongl y  pH-dependent wi th  cl e arance i ncreas i n� 

dramat i cal l y  above uri ne pH l evel s of  6 . 5  (Dav i son , 1 9 7 1 ) .  

The ma i n parameters govern ; ng sal  i cyl ate pharmacok i net i cs  are shown 

i n  F i gure 5 . 6 .  Rate constants can be cal cul ated from mathemati cal
' 

model s compr i s i ng two or more compartments ( Rowl and et al . ,  1972) , 

al though the s i tuat i on becomes very compl ex wi th  chron i c  admi n i strat

i on .  Thus , the steady-state p l ateau l evel s ach i eved by regul ar 

i ngest i on i ncrease more than proport i onatel y wi th  i ncreas i ng dose , as 

does the t i me requ i red to reach the p l ateau ( Levy t 1 968 ; Levy l j  
! 

Tsuch i ya ,  1 972 ) , probabl y due to saturat i on of the pathways respons - ; 

i bl e  for b i otransformat i on to sal i cyl uri c ac i d  and s al i cyl phenol ic
' 

gl ucuroni de ( Levy , 1 965 , 1 966 , 1 978 ) . 

The d i sproport i onal i ty i s  more marked wi th  respect to free than bound 

s al i cyl ate due to decreased b i nd i ng by al bumi n wi th  i ncreas i ng 

concentrat i on s  ( Levy , 1 980 ) . I n  add i t i on to th i s there are marked 

i nter- i nd i v i dual var i at i on s  i n  sal i cyl ate pharmacok i net i cs ,  w i th a 

four- fol d range of areas under the concentrat i on - t i me curve . 

The degree to wh i ch sal i cyl ates i n  foods are present as  free ASA and 

sal i cyl i c  aci d ,  versus  chemi cal l y  bound esters or the  phys i cal l y  

sequestered compounds i s  unknown . The feed i n g  study descri  bed i n  

th i s Chapter was des i gned to exami  ne  the bi  oava i 1 ab i 1 i ty of di  etary 

sal i cy1 ates by measuri ng the i r uri nary excret i on products on a h i gh 

and l ow- sal i cyl ate d i et ( Swa i n et al . ,  1 985 ) . No prev i ous  study h as 

attempted to exami ne the gastro i ntest i nal absorpt i on of d i etary 

sal i cy1 ates , a l though many stud i e s  suggest that they c an produce 
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s i gn i f i cant  cl i n i cal effects .  I nterest i ng l y ,  many pharmacol og i sts  

h ave noted smal l but  detectabl e l evel s i n  the  serum of  i nd i v i dua l s 

not  exposed to any s al i cyl ate - conta i n i ng med i cat i on s , and th i s h as 

u s u al l y  been attri buted to " background n o i  se "  i n  the  ass ay sys tem 

rather  t h an to genu i ne absorpt i on from d i etary · sources ( R . O .  Day ,  

personal  commun i cati on ) . 

F I GURE  5 . 5  

SAL I CYLATE METABOL I SM 

Asp i r i n  

Sa l i cyl i c  ac i d  

2 / \ 4 

Gent i s i c  ac i d  Sal i cyl uri c aci d  Sal i cyl phenol i c  g l ucuron i de 

Sal i cyl acyl g l ucuron i de 

1 .  Spontaneous ,  aspi r i n esterases or prote i n acetyl at i on 

2 .  Hydroxyl ati on ( hepat i c m i crosomal cytochrome P450 ) 

3 .  Glyc i ne  conj ugat i on ( l i ver , k i dneys ) *  

4 .  G l ucuron i c  ac i d  conjugat i on ( gastro i ntest i nal  tract , l i ver) * 

(*  capaci ty l i mi ted processes ) 



141 

F I GURE 5 . 6  

SAL I CYLATE B IOD I STR I BUT ION 

Metabol i sm 
( l i ver , ki dney)  

Absorpt i on 

� 
BLOOD 

Bound 

t �  
Free 

Excreti on 

Therapeut i c  effects 

Adverse react i ons  

Tox i c i ty 

Basel i ne l evel s of total uri nary sal i cyl ates i n  the subj ects stud i ed . 

here were approxi matel y 80 - 1 00 mg per day ( range 29 to 1 49 ;  Tabl e 

5 . 2 ) , and assumi ng these to be steady- state val ues they can be taken ' 

to refl ect the amount of sal i cyl ate absorbed per d ay from the gastro

i ntest i nal  tract . Al though the bowel mi crofl ora are capabl e of 

synthes i z i ng certai n  phenol i c  substances there i s  no ev i dence that 

they are cap abl e of produc i ng sal i cyl ates . I t  i s  therefore reason

ab 1 e to concl ude that the base 1 i ne excret i on i s  equ i v a 1 ent to the 

amount absorbed from the normal da i l y  d i et .  I n  retrospect i t  woul d 

h ave been i nterest i ng to have taken a d i et h i story from the each of 

the subjects before they entered the study i n  order to est i mate the i r  

dai l y  i ntake . Neverthel ess , the excret i on o f  the group a s  a whol e 
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corresponds to the cal cul ated sal i cyl ate content ( 1 0 - 1 00 mg ) of an 

average Austral i an d i et ( Chapter 2 ) , suggest i ng that the great 

maj ori ty i s  i ndeed rel eased by the normal d i gest i ve proces s and i s  

ava i l abl e for absorpt i on .  

Duri ng the  two days on a l ow sal i cyl ate d i et mean uri nary excret i on 

fel l progress i vel y to approx i mate l y  h al f the basel i ne ;  s i mi l arl y ,  on 

the h i gh s al i cyl ate d i et excret i on i ncreased by al most 20 mg/24 hour 

and h ad cl earl y not yet reached a pl  ateau on day three . Gi  ven the 

compl exi t i es  of sal i cyl ate pharmacoki net i cs i t  may wel l h ave taken 

several more days or even l onger , to reach a steady- state  i n  each 

case . It therefore remai n s for future stud i es to determi ne the  

extent to wh i ch s al i cyl ates  can  be compl etel y el i mi n ated from the 

body on a l ow sal i cyl ate d i et ,  and the extent  to  wh i ch they may 

accumul ate on a sal i cyl ate -r i ch  d i et .  

I nter- i nd i v i dual vari ab i l i ty i n  sal i cyl ate pharmacoki net i cs i s  wel l 

documented , and can be qu i te marked , as  outl i ned above ( Levy , 1 980 ) . 

I t  was therefore of i nterest  i n  the  present study to ask  whether 

pharmacogenet i c  d i fferences mi ght be a s i gn i fi cant factor i n  deter

mi n i ng the suscept i b i l i ty of certa i n i nd i v i dual s to  asp i ri n - i nduced 

RIU/AO . 

Th i s  quest i on was approached by compari ng the  pharmacok i net i cs of ASA 

i n  s al i cyl ate- sen s i t i ve R IU/AO pat i ents wi th  that of  a normal control 

group . Al l subjects fol l owed a l ow- s al i cyl ate d i et for a 2 week  

peri od , at the  end of wh i ch they g i ve a s i ngl e dose of  300 mg  of ASA 

oral l y ,  and serum and uri nary sal i cyl ate l evel s were measured at 
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appropri  ate i nterva  1 s over the next 24 hours . As i n  other stud i  es  

serum l evel s peaked at around 60 mi nutes and decl i ned exponent i al l y 

over the  next 1 0  hours ; uri  n ary excret i on i ncreased progres s i  vely 

over th i s  t i me ,  and rema i ned near pl ateau l evel s overn i ght ( Graham et 

a l . ,  1 977 ; Levy , 1 978) . No s i gn i fi cant d i fferences were seen i n  the 

R IU/AO pat i ents  compared wi th the control group ( F i gure 5 . 3 and 

F i gure 5 . 4 ) . Th i s  fi nd i ng makes i t  unl i ke l y that abnormal ASA 

metabol i sm i s  the reason for sal i cyl ate i ntol erance i n  R I U/AO , 

a l though i n  v i ew of  the compl ex i t i e s  of  sal i cyl ate accumul at i on · 

k i net i cs outl  i ned above , pat i ents g i ven regu l ar ASA doses may have 
1 

shown s i gn i fi cant d i fferences after several days . However ,  the  fact 

that 20 out of  the 26 R IU/AO subj ects devel oped urt i cari a wi th i n  36 

hours o f  the s i  ng1  e ASA test dose , wh i 1 st the i  r serum and ur i  nary 

sal i cyl ate l evel s were no d i fferent from contro l s ,  suggests  that the 

abnormal i ty i s  more l i ke ly  to l i e at the l evel · of end - organ 

respons i veness ( Chapter 1 0 ) . 
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I NTRODUCT ION 

Al thoug h  th i s  study was begun wi th the i ntent i on of  defi n i ng the  ro l e 

of  d i et i n  R I U/AO , cl i n i cal  exper i ence i n  the fi rst three years 

i nd i cated that food react i ons  coul d a l so  provoke a n umber of other 

symptoms i n  suscept i bl e  i nd i v i dual s .  I n i t i al l y  we , l i ke Juh l i n  

( 1 981 ) , observed that some pat i ents present i ng wi th  R I U/AO a l so 

suffered other concomi tant symptoms , such as  head ache , abdomi n al 

pa i n ,  rh i n i t i s or asthma , and that these symptoms coul d be provoked 

by spec i fi c  chal l enges . Later , as the spectrum of the  Al l ergy C l i n i c  

popul at i on ch anged ( Chapter 1 )  i t  became c l ear that these non 

cutaneous man i festat i on s  of  food i ntol erance coul d occur as  i sol ated 

syndromes ,  or i n  vari ous  comb i n at i ons . 

Dur i ng th i s  t i me i t  a l so  became evi dent that a number of pat i ents  

experi enced vague const i tut i onal and/or neuropsych i atri c symptoms i n  

conj unct i on wi th  the i r somat i c  compl a i nts , and that these  too coul d 

subs i de wi th  d i etary restri ct i on and reappear wi th  s ubsequent 

chal l enge . The i ncreas i ng n umbers of pat i ents present i ng w i th  sub

j ect i ve symptoms made i t  i mperat i ve to use  a doubl e - bl i nd chal l enge 

protocol wh i ch i ncl uded s u i tabl e pl acebos . As a resu l t the chal l enge 

battery devel oped for i nvest i gat i on of R I U/AO was mod i fi ed i n  1981 . 

A n umber of  other substances not prev i ous l y tested i n  urt i cari a ,  but 

i mpl i cated i n  the l i terature as causes of  vari ous non -cutaneous 

adverse react i on s , were i ncl uded (Tabl e 6 . 1 ) , al ong w i th  a change to 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.
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sucrose  and st arch as p l a cebo s . I n  add i t i on ,  the chal l enges were 

numbered i n  an arb i trary order wh i ch v ar i ed from one pat i ent to the 

n ext , thus m i n i mi z i ng observer b i as wh e n  a s s e s s i ng the cha l l enge 

react i on s . 

S i nce that t i me approx i matel y 3 , 000 pat i ents h ave attended the : 

Al l ergy Cl i n i c  for d i et ary i nvest i gat i on of non - urt i cari al  cond i t i ons : 

i ncl udi ng m i gra i ne ,  i rr i t abl e bowel syndrome , asthma and eczema , as 

wel l as certai n controvers i al syndromes such as  " hyperact i ve" 

behavi our d i sturbances i n  ch i l dren and vague symptoms sugges t i ve of 

psychoneuro s ;  s i n  adu l  ts . Th i s chapter outl i nes the res ul ts  of 

d i etary i nve s t i gat i on i n  such pat i ents , and prov i des  a bro ad v i ew of 

the cl i n i cal spectrum of food i ntol erance w i th i n  wh i ch R IU/AO may be 

v i ewed as one amongst s everal i nter-re l ated syndromes .  

MATERIALS AND METHODS 

Mod i fi cat i on of E l i mi n at i on Di et and Chal l enge Programme 

The el i mi nati on d i et used for R IU/AO pat i ents ( Chapter 3 )  was further ; 

mod i fi ed and restr i cted wi th the excl us i on of wheat , and mi l k  products 

for pat i ents presenti ng wi th eczema , asthma , i rr i tabl e bowel 

syndrome , aphthous ul cers ,  mi gra i ne ,  hyperact i v i ty and systemi c 

symptoms (Append i x 2 )  . At the same t i me the range 0 f cha 1 1  enge 

compounds was extended ,  and starch and sucrose were i ntroduced as 

pl acebos (Tabl es 6 . 1 and 6 . 2 ) . 
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TABL E  6 . 1 

ADD I T I ONAL SUBSTANC ES IMPL ICATED I N  ADVERS E REACT I ONS TO FOOD 

Food or Substance L i terature 

M i l k  

Wheat 

Eggs 

MSG 

N i trate 

Ant i ox i dants  

Ami ne s  

• 

Harr i son et a l . ,  1 976 ; Atherton et a l . ,  1 9 78 ;  

Bl umenthal  et  a l . ,  1 98 1 ; Franc i s ,  1 982 ; 

Ferguson , 1 976 ; Dodge , 1 980 ; Franc i s ,  1 982 ; 

Meara , 1 965 ; Atherton et a l . ,  1 978 ; Franc i s ,  

1 982 ; Ford & Tayl or , 1 982 

Kwok ,  1 968 ; Schaumberg et a l . ,  1 969 ; 

Henderson & Rask i n ,  1 972 ; Moneret - Vautr i n et 

a l . ,  1 980 ; 

Juhl i n  et a l . ,  1 972 ; Juh l i n ,  1 98 1 ; 

Bethune et a l . ,  1 963 ; Han i ngton , 1 967 ; 

Han i ngton , 1 980 ; Moneret -Vautr i n et  al . ,  1979 ; 

Kal i sh ,  1 98 1 ; 

Sorb i c  ac i d  NH&MRC , 1 986 

Sod i um prop i on ate NH&MRC , 1 986 

Eryth ro s i ne August i ne  & Lev i tan , 1 980 ; 
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TABLE  6 . 2  

MOD I F I CAT IONS TO CHALLENGE  SET 

Dates 

November 1 98 1  

November 1 98 1  

J an uary 1 982 

November 1 98 1 - May . 1 984 

May 1 984 - J anuary 1986 

Mod i fi cat i on s  to Chal l enges  

Doubl e bl i nd protocol  

Pl acebos : 

starch 

sucrose  

B carotene ( 1 60a ) *  

Mul t i pl e  acetyl s al i cyl i c  ac i d  doses : 

two doses of acetyl s al i cyl i c  ac i d  

Preservat i ves : 

November 1 98 1 - January 1 982 propyl gal l ate ( 3 1 0 ) *  

May 1 984 add i t i on of : s od i um prop i onate ( 281 )* 

November 1 98 1 - May 1 984 

May 1 984 

November 1 981 - May 1 984 

reduct i on of :  sod i um n i trate ( 251 )* ,  

sod i um n i tri te ( 250 ) *  

Art i fi c i al col ours : 

add i t i on of : erythro s i ne  ( 1 2 7 ) *  

M i scel l aneous : 

bakers yeast 

* Code number for add i t i ves i n  food ( NH&MRC , 1 986 ) 
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The chal l enge s et was made double - bl i nd w i th  two pl acebos i n  order 

that the resul ts  obt a i ned wou l d be as o bj ect i ve as  pos s i bl e .  The 

dose effect was stud i ed w i th  the  acetyl sal i cyl i c  ac i d  chal l enge where 

s everal doses  were randoml y g i ven to  pat i ents . S i mi l arl y three 

col o ur chal l enges and a compo s i te  col our and preservat i ve chal l enge 

were g i ven to a random sel ect i on of  pat i ents  so  t h at correl at i on s  

cou l d be  made . Prop i on i c  ac i d  was added t o  t h e  set after a p i l ot 

study was performed as  i t  i s  a wi del y u sed preservat i ve i n  yeas t 

l eavened bakery i tems . Several chal l enges  were omi tted : bakers 

yeast  because  i t  was found to be denatured by baki ng , B carotene as 

i t  was found to  be  contami n ated and propyl gal l ate as  i t  was an o i l 

and d i ff i cul t to  encapsu l ate . The dose  o f  the  chal l enge o f  sod i um 

n i trate and sod i um n i tri te  was reduced as  some pat i ents  experi enced 

severe react i ons . 

Pat i ents  were i n structed to  commence the ' chal l enge procedure o f  food 

and capsul e chal l enges after at l east two wee ks on  the  e l i mi n at i on 

d i et wi  t h  fi  ve  asymptomat i c days . Open cha 1 1  enges  w i  t h  mi  1 k and 

whe at ( as wel l as  eggs i n  those  w i th  eczema ) were t aken fi rst , and 

these foods were added to  the basel i ne e l i mi nat i on d i et i f  t here was 

no  o bv i o u s  react i on .  Doubl e bl i nd chem i cal chal l enges i nc l ud i ng 

pl acebos were then admi n i stered ( Append i x 4 ) . C h a  1 1  enge capsu l  e s  

were taken  i n  the  morn i ng hal f a n  hour before o r  two hours after a 

breakfas t  ( for ch i l dren the  capsul e contents  were m i xed wi th  go l den  

syrup o r  mashed potato  i f  they were unabl e to  swal l ow the  cap s ul es ) . 

The capsu l e s  were spaced by at l east  48 hours to  al l ow for del ayed 

react i on s  and any response  to chal l enge was fol l owed by a pause o f  a 
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further three symptom free days before proceed i ng to the n ext 

chal l enge , s i nce pat i en t s  were often found to exper i ence a temporary 

refractory per i od dur i ng wh i ch they are unrespon s i ve .  Some chal l -

enges were g i ven d i v i ded i nto "A" dose and a " B "  dose , represent i ng a 

smal l dose ( "A" ) and a 1 arger dose ( " B " ) of  the  same or rel ated ' 

compounds .  These  were taken on the s ame day ,  the smal l dose  ( "A" ) 

fi rst and i f  there was no react i on wi th i n  two hours the second dose 

( " 8" )  was taken . However , i f  a not i ceabl e react i on occurred to dose 

"A" the subsequent dose " 8 "  was not taken . 

I n  some pat i ents , doubl e bl i nd capsul e ch al l enge was not pract i cal or ' 

feas i bl e  and i n  these cases open food chal l enge were carri ed out . 

Th i s  ma i nl y  occurred i n  ( a ) very young ch i l dren who were unabl e to 1 
swal l ow the capsul es or the powder , ( b )  pat i ents who were terri fi ed 1 

J 
by the thought of taki ng capsul es or the i r effect or ( c )  pat i ents who 1 
l i ved out of town w i thout a cl ose general pract i t i oner who could I 
superv i se the i r chal l enges . 

! 
Open cha 1 1  enges cons  i sted of  speci al ly � 

1 
sel ected foods accord i ng to chemi cal compos i t i on (Append i x  6) . 1 

Pat i ents were as ked to record the t i me ,  type and quant i ty of  food 

taken , and i f  a react i on occurred the type and sever i ty of symptoms . 

and the i r t i me of onset and durat i on . .  W i th  a pos i t i ve food 

cha1 l enge , re-ch a1 1 enge was performed three t i mes to confi rm the 

react i on .  When a food chal l enge provoked a react i on the pat i ent was ; 

i nstructed to wa i t  unt i 1 symptoms had cl eared and then al l ow a 

further three days before taki  ng the next food cha 1 1  enge � I f no 

symptoms occurred the next food chal l enge was taken after 48 hours . 
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C l i n i cal  and D i etary Eval uat i on 

Each pat i ent was asses sed by a phys i c i an at the  Al l ergy C l i n i c  before 

embarki ng on d i etary i nvest i gat i on  and was as s i gned to a cl i n i cal 

c ategory as shown i n  Tabl e 6 . 3 

TABL E  6 . 3  

S PECTRUM OF  PAT I ENTS S EEN AT THE ALLERGY C L I N I C  

FROM APR I L  1 977  TO SEPTEMBER 1 986 

Pr i mary D i agnos i s  Number of Pat i ents  

R IU/AO ( Ch apter 3 )  1 349 

Eczema 233 

Ast hma 2 5 1  

I rr i tabl e bowel syndrome 358 

Aphthous  ul cers 46 

M i grai n e  237 

Hyperact i v i ty 3 0 1  

Systemi c 809 

Uncl ass i fi ed 8 1 7  

Eczema : 

Al l pat i ents  h ad been prey i ous  1 y seen by a general pract i t  i oner , 

paed i atri c i an and/or dermatol og i st ,  and most  h ad been prescri bed 

top i cal stero i ds and mo i sturi zers at some stage . A d i agnos i s  of  

atop i c  eczema was  made on  cl  i n i cal  grounds , based on  the  h i story ,  
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typ i cal appearance and d i str i but i on o f  ski n l es i ons , a fami l y  h i sto� 

of atopy,  and i n  some cases measurement of total and spec i fi c IgE .  � 

I f  there was any doubt about the d i agnos i s  pat i ents were seen by the 

Al l ergy Cl i n i c  dermatol og i st before d i etary i ntervent i on .  I n  add i t ion 

to the standard el i mi nati on d i et ,  the common food al l ergens ( eggs , 

mi 1 k and wheat ) were al so rout i ne 1 y excl uded from the d i et i n  the 

pat i ents wi th eczema i n i t i al l y .  Because of severe i nfl ammat i on and 

excori ati on pat i ents general l y  took 6 to 8 weeks to settl e ,  and i n  

the meant i me were encouraged t o  cont i nue us i ng top i cal  therapy . 

Un 1 ess  there was a cl ear-cut h i story of spec i fi c food al l ergy each 

pat i ent rout i nel y underwent open egg , mi l k  and wheat chal l enge ; 

foods tol erated wi thout any recurrence of symptoms were added to t he 

basel i ne d i et before the admi n i strat i on of doubl e - bl i nd chemi cal 

chal l enges . Any react i ons  were treated top i cal l y  i f  necessary , and 

al l owed to settl e comp� etel y before any further chal l enges were 

admi n i stered . 

Asthma : 

Regardl ess  of whether prev i ous  i nvest i gat i on had been carri ed out al l 

pat i ents wi th a h i story of asthma underwent formal sp i rometry and 

test i ng of bronch i al react i v i ty to h i stami ne . Based on the dose of 

h i stami ne requ i red to provoke a fal l i n  FEV1 . 0 of >20%,  pat i ents  were 

cl ass i fi ed as hav i ng mi l d , moderate or severe bronch i al hyperacti v i ty 

( Van et al . ,  1 983 ) . I f  d i etary tri ggeri ng factors were suspected by 

the pat i ent and/or phys i c i an , pat i ents were pl aced on the e 1 i mi na

t i on d i et and asked to mon i tor dai l y  peak- fl ow rates and/or symptoms . 

Improvement was assessed accord i ng to both s ubj ect i ve and objecti ve 

parameters , i ncl ud i ng chest t i ghtnes s ,  exerc i se tol erance , nocturnal 

wheez i ng ,  med i cat i on requ i rements , peak- fl ow rates and/or sp i rometry . 
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Ch al l enge s were superv i sed accord ing t o  t h e  degree of bronch i al 

hyperreact i v i ty a s  meas ured at presentat i on :  those  wi th m i l d  react 

i v i ty to h i stami ne were ch al l enged e i ther at the c l i n i c o r  under the  

superv i s i on of .t he i r general pract i t i oner , those  wi th  moderate 

hyperreact i vi  ty were cha 1 1  enged i n  th e  Al l  ergy C l  i n  i c or  under the  

s uperv i s i on o f  a resp i ratory phys i c i an ,  and those w i th  severe 

hyperreact i v i ty were admi tted to  hosp i tal for chal l enge . The 

chal l enge protocol for as t hmati cs was mod i fi ed to  al l ow for graded 

do s ag� as outl i ned i n  Append i x 5 .  

Irr i tahl e Bowel Syndrome ( 1 85 ) : 
Aprox i �te1 y two th i rds of such pat i ents were referred to the  Al l ergy 

Cl i n i c by a g a s troentero l og i st ,  and mo s t  of the  rema i n i ng p a t i ents 

had previ ousl y been i nvest i gated w i th a bari um meal and/or endoscopy .  

The approach t o  cl i n i cal eval uat i on at the Al l ergy Cl i n i c  correspond 

ed to that d e s cri bed by Kru i s et al  . .  ( 1 984 ) , al though a n umer i  ca 1 

score was not ass i gned . I f there was any uncerta i nty about the  

d i  agnosi  s at  presentat i on ,  pat i ents were referred to a gastroenter-

o l ogi st before undergo i ng d i etary i nvest i gat i on .  

Mouth U l ceration : 

Approx imatel y  two -th i rds  of the pat i ents present i ng w i th " i d i opath i c " 

apht hous ul cerat i on were referred by Profes sor M .  Jol l y ,  Department 

o f  Oral Surgery , School of Dent i s  t ry , Un  i vers i ty of Sydney . E ach 

pat i ent was assessed by a phys i c i an at the  Al l ergy Cl i n i c  to excl ude 

underlyi ng organ i c d i sease before undergo i ng d i etary i nvest i g at i on .  

On the  e1 i mi n at i on d i et symptoms often i mproved marked l y wi th i n  two 

to s i x  weeks , but i n  severe cases compl ete resol ut i on coul d take up  

to  1 2  weeks . 
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Mi gra i ne :  

Pat i ents wi th mi gra i ne were most 1 y referred by the i r general pract · . 

i t i oner al though approxi mately  one -th i rd had prev i ous ly  been 

i nvest i gated and treated by a neurol og i st .  D i agnost i c  cri teri a and 

grad i ng of severi ty were as descri bed by Lance ( 1986 ) . Most pat i ents 

suffered from " common " mi gra i ne , wi th  or wi thout ep i sod i c  " cl as s i cal " 

mi grai ne attacks , and i n  general on l y  those wi th  moderate or  seve" 

headaches occurri ng more than twi ce a month were suffi c i ently 

mot i vated to warrant di etary i nvest i gat i on .  On the el i mi n at i on diet 

11 s i gn i fi  cant "  i mprovement was cons i dered to h ave occurred i f  there ! 

was ( a )  compl ete resol ut i on of headaches , ( b ) cessat i on of a need for 

med i cat i on ,  or  ( c )  a reduct i on i n  severi ty and/or frequency of : 

headaches by 50% or more . 

" Hyperact i ve "  Ch i l dren : 

Three hundred and one ch i l dren wi th behav i our d i sturbances presented · 

to the Al l ergy Cl  i n i c ,  often havi ng been d i agnosed as " hyperact i ve"  

and general l y  seeki ng d i etary i nvest i gat i on because of suspected food 

react i on .  The probl ems assoc i ated wi th th i s  as a d i agnost i c  entity 

are cons i dered i n  deta i 1 bel ow ( see D i  scuss  i on )  . Each ch  i 1 d was 

screened by a paed i atri c i an ,  Dr . V .  Soutter , at the Al l ergy . C l i n i c  

before undergo ; ng  d i etary assessment . The most common presentat i on 

was of an over exc i tabl e ,  i rri tabl e ch i l d  who cri ed eas i l y  and 

exh i bi ted unpred i ctabl e mood swi ngs and/or s l eep d i sturbances . The 

parents often descri bed the ch i l d  as be i ng unrespons i ve to the usual 

d i sc i pl  i nary measures when " out of  control " ,  and as  be i ng general ly 

" d i ffi cul t to l i ve wi th " . As i n  other seri es , three-quarters of the 

ch i 1 dren were boys , the average age be i ng seven years . A 1 though 
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" soft " neurol og i cal s i gns  were somet i mes  present , none of  the  

ch i l dren had maj or abnormal i t i es such  as ep i l epsy or mental ret ard 

at i on .  Al mo st al l fami l i es  h ad prev i ous l y sought hel p from one or 

more other sources w i thout success ( for examp l e ch i l d  psychol og i st ,  

paed i atr i c i an ,  p sych i atri st , commun i ty heal th  centre or baby heal th  

cl  i n i c ) . About h al f had prev i ous l y  tr i ed the  Fe i ngol d d i et ,  often 

w i th  part i al benefi t ,  or somet i mes  wi th i n i t i al i mprovement fo l l owed 

by rel apse . 

I n  general , a non - j udgemental  att i tude was adopted towards parents ' 

bel i efs concern i ng the i r ch i l d ' s  behav i our . Unl ess  contra i nd i cated 

( see  bel ow) , the  e l i mi n at i on d i et was used as a screen i ng procedure 

to sel ect ch i l dren who were ( a )  more l i kel y to be d i et - sens i t i ve ,  and 

( b) s uffi c i en t l y  compl i an t  to undergo doubl e - bl i nd chal l enge test i ng .  

For several reasons , psychometri  c tests and behav i our rat i ngs were 

not c arr i ed out . Behav i oural changes were often compl ex ,  vari abl e 

and i nterm i ttent , and i t  was fel t that those i n  most  i nt i mate contact 

wi th  the ch i l dren , name l y  parents , were i n  the best  pos i t i on to make 

a j udgement . Futhermore , as pO i nted out by We i s s ( 1 985 , 1 986 ) 

ch i l dren wi th  s i tuati onal hyperact i v i ty are often abl e to exert a 

degree of vol untary control over the i r behav i our duri ng the  fi rst two 

or three encounters wi th  a phys i c i an ,  or at school , account i ng for 

the fact that i n  prev i ous  stud i es parent rat i ngs h ave  not al ways 

agreed w i  th doctor and/or teacher rat i ngs . F i na  1 1  y , parents  were 

often very stres sed by hav i  ng to cope wi  th  one or more di ffi cul t 

ch i l dren , and good comp l i ance  wou l d h ave been more d i ffi cul t to  

ach i eve w i th  a comp l ex protocol . To ensure sc i ent i f i c  val  i d i ty of  
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the  outcome , rel i ance was therefore p l aced on the  doubl e - bl i nd 

p l acebo - control l ed chal l enge protocol  (wh i ch corresponds to the  guide 

l i nes  suggested by the Nutri t i on Foundat i on Adv i sory Commi ttee 

Report , 1 980 ) . 

I n  fami l i e s  where there was a poor mother-ch i l d  rel at i ons h i p  formal 

el i mi nat i on and chal l enge test i ng was not recommended . Ch i l dren who 
exh i b i ted soci opath i c  beh av i our or host i l i ty towards the mother, 

mak i ng compl i ance unl i kel y ,  were g i ven general adv i ce about avo i dance 

of add i t i ve s  and probl em foods on an emp i ri cal  bas i s .  A s i mi l ar 

approach was adopted i n cases where i t  was suspected that a stri ct 

d i et m i  ght  be used by the  mother as an i n st rument  of ch i 1 d abuse 

( Meadow , 1 977 ) . 

C h i  1 dren wi  th  beh av i  our d i  sturbances who underwent formal d i  etary 

test i ng were prescri  bed the  same e 1 i m i  n at i on d i et as that used for 

RI U/AO (Append i x  1 )  unl e s s  they suffered gastro i ntest i nal symptoms , 

i n  wh i ch case wheat and mi l k  were al so restri cted i n i t i al l y (Appendix 

2 )  . For ch  i 1 dren , a spec i a 1 approach was requ i red both at the 
i n i t i al i nterv i ew and throughout the d i et ,  wi th  much t i me spent 
d i scuss i ng i n  deta i l how to cope wi th school 1 unche s , tuckshop, 

bi rthday part i es , wee kends at fri ends , treats , takeaway food and 
cooki ng for the rest of the fami l y .  Many parents chose  to chal l enge 

the i r ch i l dren i n  the  school hol  i days so that i t  woul d cause the 
l east d i srupt i on to the i r progress  at school and so they coul d best 

mon i tor the i r  respon se . 
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Adu l ts  w i th " systemi c "  symptoms : 

Pat i ents  were cl ass i fi ed as havi ng " systemi c "  symptoms i f  there were 

two or more organ systems i nvol ved , and i f  there were con s t i tut i onal  

symptoms present  such as headache ,  mal a i se , l ethargy and/or myal g i a .  

S i nce symptoms of  th  i s  k i nd are qu i te non - spec i f i  c pat i ents  were 

careful l y  screened to excl ude organ i c  pathol ogy and overt psych i atr i c 

i l l ne s s . Where i nd i cated on cl i n i cal grounds , appropr i ate l aboratory 

tests  were carri ed out or psych i atr i c asses sment was arranged . The 

c l i n i cal character i st i cs  of  t h i s heterogeneous group of  pat i ents are 

descri bed further  i n  the  resu l ts and d i scus s i on sect i ons  bel ow . 

Pat i ent  Management 

Fol l ow i ng  con fi rmat i on of  a d i agnos i s of  eczema , asthma , i rr i tabl e 

bowel syndrome , aphthous u l cers , m i grai ne , hyperact i v i ty or  systemi c 

symptoms by the  phys i c i an each pat i ent was i nterv i ewed by a d i et i t i an 

who outl i ned the  e l i m i nat i on d i et i n  deta i l ( Chapt�r 3 ) . Pat i ents 

were adv i sed to  take an uncol oured mul t i v i tami n and a cal c i um suppl e 

e n t  and were g i ven det a i l ed i n struct i ons  about perm i s sabl e " over the 

counter" med i cat i ons . 

I n  these  pat i ents  frequent contact and w i  th  the  d i et i t  i an over the 

tel ephone was necessary for encouragement , re i terat i on  of  di  etary 

i n struct i on s  and pract i cal adv i ce about day to day i ss ues  wh i ch 

resul ted i n  excel l ent compl i ance ( Tabl e 6 . 4 ) . 

Pat i ents  who exper i enced marked reduct i on or compl ete rel i ef of  

symptoms for fi ve con secut i ve days after a m i n i mi um of  two wee ks on  
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the el i m i nat i on d i et tel ephoned the d i et i t i an for the i r chal l enge 

capsul e s  wh i ch were sent by ma i l . 

For those  pat i ents  who presented wi  th asthma , m i  gra i ne , i rri tabl e 

bowel syndrome , hyperact i v i ty and systemi c symptoms i n  whom there was 

no i mprovement after s i x  wee ks of str i ct  d i et i ng on the  el i mi nat i on 

d i et ,  cont i nued restr i ct i on was not found to be he l pful and these 

pat i ents  were i n structed by the  d i et i t i an as to how to gradual ly 

resume a normal d i et .  They added foods back by chem i  ca 1 food groups 

every three days unt i 1 a ful l d i et was reached . A few pati ents 

experi  enced an exacerbat i on of the i  r symptoms wi th t he add i t i on of 

some of the  food group s . Pat i ents wi th aphthous  ul cers and eczema 

often took l onger to resol ve , s howi ng mi n i ma 1 i mprovement  i n  the 

i n i t i al s i x  weeks wi th cont i n u i ng i mprovement over a further s i x  

wee ks so  t h at marked i mprovement h ad occurred after 1 2  wee ks , at 

wh i ch t i me they were ready to be chal l enged . 

Fol l owi ng compl et i on of  the  chal l enge protocol , react i on s  were noted 

by the d i et i t  i an and the  doubl e b 1 i nd code was broken . Long term 

d i etary mod i fi cat i on based on i nd i v i dual  oral provocat i on resu l ts was 

adv i sed , avo i d i ng onl y those  foods wh i ch cont a i ned i ncr i mi nated 

chemi c al s .  After s i x  wee ks , gradual l i beral i zat i on of  foods � 

chemi cal  group i ng was encouraged i n  an attempt to  i nduce tol erance 

and ra i se the  thre shol d for tri gger i ng symptoms . Pat i ents  were 

encouraged to 1 i bera 1 i ze the natural compounds to wh i c h  they had 

shown a sen s i t  i v i  ty i .  e . n atural sal i cyl ates , am i nes  and monosod i um 

g l  utamate by tak i ng very smal l amounts on an i nterm i  ttent bas i s  and 

then i ncreas i ng the  frequency and amounts as tol erated (Append i ces 

1 0 ,  1 1 ,  1 2 ) . 
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Stat i s t i cal  Anal Ys i s  

McNemar ' s  test for correl ated proport i on s  as outl i ned i n  deta i l  i n  

Ch apter 3 was used to compare each  chemi cal  chal l enge response  wi th 

al l the  other compounds g i ven so that any s i gn i f i cant correl at i ons  

between the  chemi cal  substances and  p l acebos coul d be made for  each  

syndrome . 

The McNemar ' s  test was al so used to determi ne  i f  the dose  effect of  a 

smal l and 1 arge  dose  of  asp i  ri n g i  ven to 239 p at i ents  was of any 

s i gn i f i cance . -

RESULTS 

Of the  2235  pat i ents , 1 930  were prescr i bed the  el i m i nat i on d i et .  

N i ne h undred and seventy two pat i ents ( 50 . 4%) i mproved on t h i s d i et 

and were chal l enged wi th  the  chemi cal ch al l enges , 84 ( 4 . 3%) pat i ents 

d i d  not i mprove . E i ght hundred and seventy four pat i ents  ( 45 . 3%) d i d  

not pers i st w i th  the  e l i mi nat i on d i et (Tabl e 6 . 4 ) . 

A further 494 pat i ents  commenced a l es s  r i g i d  " l ow chemi cal  d i et "  

( l ow sa l i cyl ate , l ow ami n e ,  l ow gl utamate , l ow preservat i ve ,  l ow 

art i fi c i al col our , l ow brewers yeast )  after med i ca l  and d i etet i c  

asses sment suggested that they woul  d be u n  1 i ke 1 y t o  cope w i  t h  the  

very r i g i d  d i etary restri c t i ons  and  chal l enge procedure . The l ow 

chemi c al d i et restri cted on l y  the commonest food chemi cal s that may 

prec i p i tate symptoms . 



Syndrome 

Urt i car i a  

Eczema 

Asthma 

IBS 

Mouth u lcers 

M i gra i ne 

Hyperact iv ity 

Systemi c  

Tota l pat i ents 

Number of Number of 

Pat i ents Pat i ents 
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TABLE 6 . 4  

TOTAL PAT I E NTS 

Mod i f i ed Fa i l ures 

D i et 

Respond ing No Cha l lenges 

1349 698 156 80 

234 80 37 9 

251 65 104 4 

358 157 29 21 

46 23 15 2 

237 109 9 11  

301 136 45 2 

809 403 62 35 

3584 1670 650 1 64 

Dropouts 

( No 

Fo l low-Up ) 

415 

107 

78 

148 

6 

108 

118 

309 

1289 

Percentage 

Response 

58 . 5% 

40 . 5% 

44 . 2% 

48 . 2% 

74 . 2% 

47 . 8% 

53 . 1% 

53 . 9% 

53 . 6% 

The present i ng age of pat i ents ranged from a few weeks to 86 years of 

age . The spectrum of ages  for each syndrome are shown i n  the seri es 

of  h i stograms i n  F i gure 6 . 1 bel ow .  
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The sex rat i 0 amongst  the  adu l  ts showed a preponderance o f  fema l es 

wh i ch was most str i k i ng i n  those  w i th  " system i c "  symptoms. ( Tabl e 6 . 5  

and Tabl e 6 . 6 ) . Whereas i n  those  pat i ents  present i ng w i t h  " hyper-

act i v i ty "  on l y  27% were fema l e .  

TABLE 6 . 5  

SEX RATIOS OF TOTAL PAT IENTS PRESENTED 

P resent i ng Syndrome Ma le (%) Fema le  (%)  

Urt icar ia  37  63 
Eczema 39 61 
Asttlna 37  63 
I rr itab le bowe l syndrome 3 1  69 
Mouth u lcers 19  81  
M i gra i ne 25 75 
Hyperact i v i ty 74 26 
"SystemiC"  23 77 

TABLE 6 . 6  

SEX RATI OS OF PATI ENTS WHO R ESPONDED TO D I ETARY EL IMINATION 

Present i ng Syndrome Ma le  (%) Fema le  (%)  

Urt icar ia 38 62 
Eczema 3 1  69 
Astrma 35 65 
I rr itab le bowel syndrome 3 1  69 
Mouth u lcers 18 82 
M igra ine 30  70  
Hyperact i v i ty 73 27 
"SystemiC" 26 74 
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Cha l l enge Resu l t s  

Pat i ents  who became asymptomat i c  or  who ach i eved marked l y reduced 

symptoms on  the e l i mi n at i on d i et were ch al l enged ( Tabl e 6 . 7 ) . The 

cha l l enge battery was updated throug hout so  t h at i mportant  compar

i sons  cou1  d be made between syndromes wi  t h  respect to  co l ou r  and 

asp i r i n dose . For th i s reason the total  n umber of  p at i ents  chal l enged 

wi t h  e ach  compound are presented by syndrome . 

The frequency of  pos i t i ve cha l l enge react i on s  i n  t h e  vari o u s  pat i ents  

groups  i s  s hown i n  Tabl e 6 . 8 .  Of t h e  compounds  tested the  one  most  

frequent l y  i ncri mi n ated was s al i cyl  ate but cros s react i on s  between  

many sUbstances  was common and  i d i o syncrat i c .  The  res po n s e s  to  e ach 

chemi cal  cha l l enge  were compared wi th  the  p l acebos starch and s ucro s e  

u s i ng McNemar ' s  t e s t  for dependent vari abl e s  ( Ch apter 3 ) . A n d  for 

al l those  cha  1 1  enges  wh i ch  were t a ken  by the  major i  ty o f  pat i ents  

( sa l i cyl ate , ami nes , MSG , preservat i ves , n i trate s , ant i ox i d ants , 

t artraz i n e  and brewers yeast ) ,  the  react i on rates  were found · to  be 

s i gn i  f i  c ant l y d i  fferent from the p l  acebos starch  and s ucro s e  w i  th 

. 002< P < . 0000 1 . The response  rate to  a chal l enge was then 

cal cu l ated l i st i ng on l y  those  p at i ents  who h ad exper i enced a 

recurrence  of  t he i r present i ng symptoms (Tabl e 6 . 8 ) . 

Al most  al l p at i ents  react to more t h an one  substance , averag i ng from 

2 . 1  i n  those  present  i ng wi th aphthous  u l  cers to 6 . 4  i n  those  wi t h  

" system i c "  symptoms . The  l atter behave cl i n i ca l l y  a s  the  most  

s en s i t i ve group  o f  p at i ents  i n  whom even  very m i nor  d ev i at i on s  from 

t he i r prescri bed d i et can  cau s e  react i on s . 

Administrator
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Tota l Cases 

Act i ve 

Sa 1 i cy late 

Am i nes 

MSG 

Preservat i ve 

Ant i ox idant 

Prop ionate 

N i trate 

Tartraz i ne 

Erythros i ne 

Brewers yeast 

G luten 

Lactose 

Wheat 

M i lk 

P lacebo 

Starch 

Sucrose 
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TABLE 6 . 7  

TOTAL NUMBER OF PATI ENTS CHALLENGE TESTED 

Urt i caria  Eczema 

62 

57 

55 

57 

61  

56 

27 

55 

60 

23 

57 

55 

56 

60 

60 

56 

54 

80 

58 

56 

45 

71 

42 

27 

43 

70 

24 

67 

40 

55 

80 

79 

50 

41 

Astllna 

58 

61 

23 

41  

45 

22 

13 

22 

61 

7 

4 1  

29  

42  

50  

52 

27 

28 

I BS 

1 59 

1 52 

1 56 

147 

148 

141 

88 

146 

1 50 

86 

137 

140 

1 25 

1 55 

1 51 

144 

1 24 

Mouth 

U lcers 

23 

4 

3 

4 

22 

4 

2 

3 

22 

2 

21  

21  

22  

2 1  

22  

2 1  

3 

M i gra i ne Hyperact i ve Systemic 

Chi ldren 

1 09 

1 04 

1 02 

95  

1 07 

98 

34 

98 

106 

35 

1 03 

93 

1 02 

1 08 

1 08 

1 04 

98 

136 

92 

98  

82  

131  

82  

42 

79 

125  

44 

1 1 7  

8 0  

105 

136 

135 

84 

8 1  

403 

394 

380 

370 

378 

362 

129 

364 

379 

121 

359 

356 

353 

397 

394 

369 

364 



Act i ve 

Sa l i cy l ate 

Am i nes 

MSG 

Preservat i ve 

Ant i ox i dant 

Prop i onate 

N i trate 

Tartraz i ne 

Erythros i ne 

Brewers yeast 

G l uten 

Lactose 

Wheat 

M i lk 

P lacebo 

Starch 

Sucrose 

Urt i car i a  

48 

29 

33 

25 

29 

19 

38 

23 

35 

1 6  

2 

9 

3 

o 

5 

2 
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TABLE 6 . 8  

CHALLENGE RESPONSES ( PRESENTI NG SYMPTOMS ONLY)  (%) 

Eczema 

51 

50 

31  

44 

19 

22 

40 

33 

38 

30 

15 

15 

16  

22  

6 

o 

Asttma 

42 

30 

32 

40 

27 

8 

41  

30 

57 

20 

3 

7 

o 
2 

7 

o 

I BS 

62 

39 

48 

39 

38 

37 

47 

36 

40 

32 

16  

18 

17 

20 

8 

5 

Mouth 

U lcers 

74 

0 

0 

18 

0 

0 

. 0  

18 

50 

1 0  

0 

0 

o 
o 

o 
o 

M i gra i ne Hyperact i ve Systemi c  

Ch i l dren 

51 

52 

54 

51 

33 

32 

58 

43 

31 

40 

7 

11  

5 

5 

8 

7 

68 

36  

39 

51 

33 

24 

44 

50 

43 

31  

1 

8 

2 

5 

4 
1 

63 

55 

57 

57 

46 

46 

55 

48 

49 

42 

14 

16 

15 

16 

8 

7 



Act i ve 

Sa 1 i cy late 

Am i nes 

MSG 

Preservat i ve 

Ant i ox i dant 

Prop ionate 

N i trate 

Tartraz i ne 

Erythros 1 ne 

Brewers yeast 

G luten 

Lactose 

Wheat 

Mi lk 

P lacebo 

Starch 

Sucrose 

Urt icar ia  

66 

44 

53 

48 

41 

30 

58 

38 

35 

25 

6 

16  

5 

5 

7 

7 

Eczema 

63 

54 

47 

59 

24 

33 

51 

44 

58 

42 

15 

18 

19 

28 

8 

o 
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TABLE 6 . 9  

CHALLENGE RESPONSES (ANY SYMPTOMS ) (%) 

AsttJna 

55 

52 

42 

51 

46 

23 

64 

46 

71 

29 

7 

10 

o 
6 

7 

4 

I BS 

71 

53 

61 

51 

46 

44 

52 

46 

47 

45 

17 

22 

19 

21 

1 

5 

Mouth 

U lcers 

9 1  

33 

75 

73 

75 

0 

33 

46 

50 

29 

0 

5 

o 
o 

1 0  

o 

M igra i ne Hyperact i ve Systemic 

Ch i ldren 

61 

59 

61 

59 

37 

41 

66 

49 

37 

42 

14 

14 

5 

7 

1 1  

7 

80 

52 

48 

66 

44 

38 

65 

59 

57 

41 

1 

1 0  

5 

10 

6 

4 

76 

65 

67 

70 

55 

55 

67 

59 

60 

49 

20 

21 

19 

24 

10 

7 
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F I GURE 6 . 2  

NUMBER OF POS IT IVE  REACT IONS 
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The c l i n i cal s pectrum of ch al l enge react i on s  ; s  i l l u strated for 

acetyl sal i cyl i c  ac i d ,  am i nes , MSG , p reservat i ve s ( s od i um benzoate , 

40H benzo i c  ac i d ,  sorb i c ac i d ,  sod i um metabi su l ph i te ) , ant i ox i dants 

( BHT , BHA) and n i t rates  ( sod i um n i trate , sod i um n i tr i te ) . In  each 

g roup of  pat i ents the symptoms provo ked are ma i n l y  con fi ned to the 

o rgan system i n vol ved at presentat i on ,  wi th  an i dent i ca 1 p attern 

be i ng seen when react i on s  to any of the  compounds are t �bul ated i n  

the  s ame way . When each cl i n i cal  group  i s  compared wi t h  t he overal l 

popu l at i on i t  becomes ev i dent that each of  the  rel evant food 

chemi cal s can provoke a vari ety of  symptoms , depend i ng on the 

part i cul ar pattern of  target organ s uscept i b i l i ty i n  eac h  i nd i v i du al . 

TABLE 6 . 1 0  

SYMPTOMS PROVOKED PER CHALLENGE 

CA) SALICYLATE CHALLENGE 

RESPONSE (X) 

Urt i ca r i a  

Eczema 

Asthna 
I BS 

M i gra i ne 

CNS* 

Lethargy 

Mya l g i a  

Urt icar i a  Eczema 

� 0 

0 !1 
2 2 

12  5 

16  12 

2 9 

1 1  0 

4 2 

SYNDROME 
Asthma IBS 

5 8 

0 1 

43 1 

13 60 

8 13 

10  9 

5 1 1  

0 6 

M i gra i ne Hyperact i v i ty System ic 

3 1 0  1 0  

0 2 1 

0 0 5 (  

1 5  28 � 
� 9 33 

6 63 21.. 
5 5 � 
2 0 l§. 



( B )  AM INE  CHALLENGE 

RESPONSE (%) 

Urt i ca r i a  

Eczema 

Asthma 

IBS 

M i gra i ne 

CNS* 
Lethargy 

Mya l g i a  

(C ) MSG CHALLENGE 

RESPONSE (%) 

Urt i cari a  

Eczema 

Asthma 

I BS 
M i gra i ne 

CNS* 
Lethargy 

Mya l g i a  

Urt icar ia  Eczema 

29 2. 
0 50 

0 2 

7 4 

9 1 1  

9 2 

4 4 

4 2 

Urt icar i a  Eczema 

33 2 

0 31  

0 4 

1 1  7 

1 2  1 1  

9 1 1  

4 0 

2 2 

16 8 

SYNDROME 

Asthma IBS 

4 

0 

� 
4 

9 

9 

9 

9 

Asthma 

2 

0 

� 
12  

12  

1 2  

2 

0 

4 

1 

1 

� 
1 2  

9 

6 

3 

SYNDROME 

I BS 

7 

1 

3 

47 

14  

7 

1 2  

3 

(D)  PRESERVATIVES (BENZOATES , SORBATE & METABI SULPHITE ) CHALLENGE 

RESPONSE ( %) 

Urt i caria 

Eczema 

Astt'ma 

IBS 
M i grai ne 

CNS* 
Lethargy 

Mya lg ia  

Urt icar ia Eczema 

II 7 

0 44 

3 0 

10  3 

18 7 

7 7 

5 0 

2 0 

SYNDROME 

Asthma I BS 

2 6 

0 0 

� 1 

1 1  38  

9 18  

4 6 

2 9 

0 5 

M i gra ine Hyperact i v i ty Systemic 

2 2 8 

0 2 1 

1 1 3 

13 1 7  2 7  

52 1 0  33 

7 36 17  

8 7 23 

2 0 14 

M i gra ine Hyperact iv ity Systemic 

5 2 1 1  

0 1 1 

0 4 5 

12  18  II 
� 7 36 

6 39 22 

6 7 25 

2 1 14 

M igra ine Hyperact i v i ty Systemic 

6 8 10  

0 2 1 

2 1 7 
19 18 II 
50 5 � 
8 51  II 
6 8 24 

2 1 14 



(E l ANTIOXIDANT (BHA & BHTl CHALLENGE 

RESPONSE (X) 

Urt i caria 
Eczema 
Asthma 
rBS 
M igra i ne 
CNS* 
Lethargy 
Mya lg ia  

Urt icar ia  Eczema 

� 2 

2 19 

0 0 

7 5 
13  5 
4 2 

4 5 
4 2 

(Fl SODIUM NITRATEI NITR ITE CHALLENGE 

RESPONSE (X) 

Urt icar i a  
Eczema 
Asthma 
IBS 
M igra i ne 
CNS* 
Lethargy 
Myalg ia  

Urt icar ia  Eczema 

38 2 

0 � 
2 2 

1 1  7 

16 14 

9 9 

6 5 
0 0 

(�) TARTBAZIN� �HALLENGE 

RESPONSE (%) 

Urt i caria  
Eczema 
Asthma 
IBS 
M igra i ne 
CNS* 
Lethargy 
Myalg ia  

Urt i cari a  Eczema 

n 6 

0 33 

2 6 

8 1 

10  6 

8 10 

5 1 

2 1 

* CNS • Centra l nervous system 
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SYNDROME 
Asthma IBS 

0 

0 

3 

2 

0 

1 

II � 
9 8 

9 7 

5 6 

0 3 

SYNDROME 
Asthma IBS 

0 3 

0 1 

II 0 

23 £ 
14 14 

23 8 

5 8 

9 5 

SYNDROME 
Asttma I BS 

5 7 

2 0 

� 1 

8 36 

10  10 

2 6 

5 5 

2 3 

M igra i ne Hyperact iv i ty Systemic 

5 1 6 

0 0 1 

0 0 3 

10  13  � 
33 5 Z3 

5 � M 
5 5 20 

2 1 1 0  

M igra ine Hyperact iv ity System ic 

5 1 7 
0 1 1 

2 1 3 

28 28 � 

� 1 5  � 
4 � 16 

10 15 21 

2 0 14 

M igrai ne Hyperact i v i ty Systemic 

2 5 7 
0 2 1 

2 1 2 

1 1  18 II 
� 5 29 

7 � 18 

7 8 21  

2 0 13 
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The  dose  e ffect  o f  as p i r i n was stud i ed i n  a total  o f  230  pat i ent s  who 

were ran doml y g i ven a chal l enge battery wh i ch cont a i ned two separate 

a s p i r i n c h al l enges : a h i gh dose  ( 1 200mg ) and a l ow dose of  ( e i t her  

1 50 ,  200 , 300  or  SOOmg ) . The resul ts  are s hown i n  Tabl e 6 . 1 1 .  

TABLE  6 . 1 1  

DOSE  EFFECT OF  ASP I R I N  

Low dose  Asp i r i n  1 200  mg Asp i ri n  

Pos i t i ve Negat i ve 

Pos i t i ve 

Neg at i ve 

24 . 3% 

1 0 . 8% 

33 . 5% 

3 1 . 4% 

As the n umber o f  pat i ents g i ven e ach dose  was smal l the groups were 

comb i ned i nto  smal l versu s  l arge dose fo r  s t at i st i cal anal ys i s by 

McNemar ' s test  for  dependent groups . The  test  showed that the i r was 

a dose rel ated effect w;  th a s i gn i f i  cant  d i fference between  t h e  

respons e  rate t o  the  l ow and h i g h  doses P < . 0005 . Pat i ents res u l ts  

were t hen compared on t h e  bas i s of  t he i r  pos i t i ve o r  neg at i ve 

respon se to s al i cyl ate ( F i gures 6 . 3 and 6 . 4 ) . 
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F I GURE 6 . 3  

RESPONSE TO SAL I CY LATE AND OTHER COMPOUNDS 

URTICARIA 

A MINES �.m 
MSG __ 
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F I GURE  6 . 4  

TOTAL NUMBER O F  R EACT I ONS TO CHA L L ENGE  P E R  PAT I ENT 
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mean= 3.98 
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Number of reactions per patient 

n =739 patients n = 266 patients 
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Re - ch al l enge Respo n s e  to  Cha l l e nge  

N i neteen  pat i e n t s  e l ected to  repeat the  e l i m i n at i on d i et and cha l l 

e n g e  procedure . Overal l the  reproduc i b i l i ty was fou nd to be  77% w i th  

a range  of  25% t o  1 00% . 

F I GURE 6 . 5  

R E - CHALLEN GE RESPONS E  TO CHALL ENGES  (%1 
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D ISCUSS I ON 

A rev ; ew of  the recent 1 ;  terature reveal s a good deal of  confus i on 

and controversy surround i ng the subj ect of  adverse food react i on s , 

the h i stor i cal  background of  wh i ch i s  d i scussed i n  Chapter 9 .  Term-

. i no 1 ogy i s  i tse 1 f an i mportant source of confus  i on s i nce the word 

" al l ergy" i s  often used i napprop i ate1 y to descri be any adverse 

react i on ,  regard1  ess of mechan i sm (Anderson , 1 986 ) . Some authors , 

such as May ( 1 986 ) , d i smi s s  as �p5ychol og i ca1 or  erroneous the as soc

i at i on  of  foods w i  th  any l sympMotnSf other than those of  a c l  as s i  ca 1 

al l erg i  c react i on ( anap·nY,l axi"s ,- �urt i cari a ,  ang i oedema , asthma , eczema 

and gastro i ntest i nal  .�d�i sturbances ) , on the bas i s that i mmuno l og i cal 

mechan i sms h ave not been demonstrated . Others , s uch  as  Speer ( Speer , 

1 978 ,  1 983 ; Speer et a l . ,  1 98 1 ) , have recogn i zed an assoc i at i on 
, 

between react i ons  to acetyl sa l  i cyl i c  ac i d ,  add i t i ves  and vari ous 

food " al l ergen s " , but because most of  the pat i ents stud i ed were 

atop i c ,  and symptoms such as asthma and urt i cari a were common , Speer 
i f ,  

( 1 975 )  regards such  react i ons  as al l erg i c  man i festat i on s , desp i te the 

cons i stent fa i l ure of most i nvest i gators to demonstrate asp i r i n 

spec i fi c  I g E  by s ki n pri ck or RAST test i ng ( Kr i 1 i s e t  a1 , 1 98 1 ) . 

Amongst " orthodox" authors , Moneret -Vautr i n draws the c l earest 

d i st i nct i on between true , i mmuno1 0g i ca1 1 y  med i ated food al l ergy , and 

pharmacol og i cal  food i ntol erance or i d i osyncracy , med i ated by " • • •  

known , suspected or unknown pharmaco 1 og i ca  1 mechan i sms " (Moneret

Vautri n ,  1 983 ) . He refers to pharmacol og i cal  react i on s  as II fa l se  � 

food al l erg i es "  or " pseudo - food al l erg i es "  s i nce they somet i me s  
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provoke urt i cari a or asthma , and can therefore "masquerade " as 

al l erg i c  react i on s . Al though h i s  v i ews are i n  substant i al agreement 

wi th those presented here , h i s cho i ce of termi nol ogy i s  unfortunate 

s i nce i t  i s  l i kel y to l eave a casual reader w i th the i mpress i on that 

such react i ons  are i mag i nary .  

I n  the d i scuss i on wh i ch fol l ows , each of the c l  i n i ca1 syndromes i n  

wh i c h  food i ntol erance was i mp 1 i cated i n  the present study w i  1 1  be 

cons i dered separatel y .  Space does not permi t an exhaust i ve rev i ew of  

the 1 i terature i n  each area , and therefore onl y  the most rel evant 

references wi l l  be c i ted , al ong wi th sel ected rev i ew art i cl es . A 

h i stori cal  overv i ew wi l l  be g i ven i n  Chapter 9 .  

" 

Asthma 

Asp i ri n i ntol erance has . been recogn i zed as a t ri ggeri ng factor i n  

urt i cari a and asthma s i nce the turn of the century ( H i rschberg , 1 902 ) 
I 

and wi th the except i on of Speer ( 1 981 ) most authors now v i ew th i s  as  

a pharmacol og i cal i d i osyncracy ( Sett i pane , 1 983 ; Asad et al . ,  1 984 ; 

Van Arsde1 , 1 984 ; Sl epi an et al . ,  1 985 ) . Tartraz i ne has al so been 

i ncrim iflated as a cause of urt i cari a and asthma , fol l owi ng the 

ori g i nal  anecdotal reports of Speer ( 1958) and Lockey ( 1959 ) nearl y 

30  years ago . S i nce then several stud i es have suggested an assoc i at 

i on between asp i r i n  and tartraz i ne react i v i ty i n  asthmati cs ( Samter & 

Beers , 1 967 , 1 968 ; Sett i pane & Padupakkam , 1 975 ; Sten i us & Lemo1 a ,  

1 976 ; Spector e t  al . ,  1 979 ; Weber et al . ,  1 979 ) , al though  t h  i s  

rel at i onsh i p  has  been quest i oned by others ( Stevenson et al . ,  1 986 ) . 
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More recentl y it  has become apparent that al l asthmat i cs are sens 

i t i ve to  the  effects of i nhal ed 502 , a common atmospher i c pol l utan t ,  

and a proport i on are sens i t i ve t o  i ngested 502 i n  t h e  form o f  meta- ' 

b i sul ph i te used as a preservat i ve (Koen i g  et al . ,  1 980 ; 5heppard et 

al . ,  1 980 ; Freedman , 1 980 ; Baker et al . ,  1 98 1 ; rev i ewed by 

Boushey , 1 982 ; 5tevenson and 5 i mon , 1 984 ; and Bush et al . ,  1 986) . " 

I ngested metab i sul ph i te can rel ease S02 from the fl u i d phase i n  the 

oropharynx , and may al so c i rcul ate to the l ungs as the sul ph i te 

rad i cal  ( H503 - ) .  I n  those asthmat i cs sen s i t i ve to i ngested meta

b i sul ph i te ,  reduced t i ssue l evel s of sul ph i te oxi dase may be partly , 

respon s i bl e  for i ncreased vul nerabi l i ty to 502 , al though he i ghtened 

sens i t i v i ty of the chol i nerg i c bronchoconstri ctor mechan i sm has al so 

been postul ated ( 5tevenson & 5 i mon , 1 984 ) . 

F i nal l y ,  MSG has al so been reported as a cause of " Ch i nese restaurant 

asthma " i n  a smal l number of pat i ents , al though the i r react i v i ty to 

other substances has not as yet been documented , and the mechan i sm i s  . 

unknown (Al 1 en & Baker,  1 981 ) . 

I n  the present study 6 1  asthmat i c  pat i ents underwent  s i ngl e b1 i nd 

chal l enges wi th asp i r i n  and tartraz i ne ,  and a proport i on were al so 

cha 1 1  enged wi th other compounds i n  the standard cha 1 1  enge battery 

(Tabl e 6 . 3 ) . At the t i me of wri t i ng the chal l enges rout i ne l y  admi n 

i stered to asthmat i cs were asp i ri n ,  tartraz i ne ,  metab i su 1 ph i te ( i n  

sol ut i on ) , MSG and pl acebo (Append i x  5 ) . As a rul e ,  moderate to 

severe asthmat i cs ( as defi ned cl i n i cal l y  and by bronch i al respon s i ve

ness to h i  stam; ne ) were cha 1 1  enged under observat i on at RPAH , and 

those wi th mi l d  asthma were superv i sed by the i r fami l y  doctor . 
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Overal l ,  42% of pat i ents reacted to  aspi ri n ,  30% to  tartraz i ne ,  40% 

to metab i sul ph i te and 32% to MSG (Tabl e 6 . 8 ) . I n  twenty- four of 

these i nd i v i dual s (who were chal l enged under superv i s i on at RPAH ) and 

a further e i ght pat i ents chal l enged i n  hosp i tal s i nce September 1 986 , 

stri ct cri teri a were appl i ed i n  record i ng a pos i t i ve react i on ,  i . e .  

>20% fal l i n  FEVl . I n  these 32  pat i ents the preval ence of react i ons  

were : asp i ri n  - 4 1% ;  metab i sul ph i te - 47% ;  MSG - 26% ;  tartrazi ne 

- 13% .  Seven pat i ents d i d  not react to any of these four chal l enge 

compounds ,  and onl y  three reacted to both asp i ri n  and tartraz i ne .  

Asp i ri n  sens i t i v i ty has been reported i n  between four  and 28% of 

asthmat i c  pat i ents general l y ,  and i n  up to 78% of a h i gh ly  sel ected 

popul at i on wi th nasal pol yps ( rev i ewed by Sl ep i an et al . ,  1 985 ) , but 

i t  i s  d i ffi cul t to make d i rect compari sons wi th  the present study 

because of vari at i ons  i n  referral patterns and sel ect i on cri  teri a .  

Neverthel ess , i t  i s  poss i bl e  to concl ude that the" frequency of 

aspi r i n i ntol erance i s  s i mi l ar to that descri bed i n  other seri es , and 

moreover , that al though i t  i s  qu i te common for i nd i v i dual s to react 

to both asp i  ri n and tartraz i ne , the assoc i at i on i s  no greater than 

that expected by chance . Thus , of the 25  pat i ents who reacted to 

asp i r i n ,  1 0  reacted to tartraz i ne and 1 5  were negat i ve ,  and of the 36 
who d i d  not react to aspi ri n ,  e i ght  reacted to tartrazi ne and 28 were 

negat i ve .  Ch i - squared anal ys i s of these fi gures shows no stat i st i c

al l y  s i gn i fi cant assoc i at i on between aspi ri n and tartraz i ne react i ons  

(P  >0 . 2 ) . S i mi l arl y ,  there was no s i gn i fi cant assoc i at i on between 

aspi r i n and metab i sul ph i te chal l enges ( P  >0 . 3 ) , al though  nearl y hal f 

the pat i ents react i ng to sul ph i te chal l enge al so  reacted to asp i ri n ,  

contrary to the cl a i ms of Stevenson and S i mon ( 1 984 ) . 
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Eczema 

Sch l oss  ( 1 9 1 5 )  was one of the fi rst i nvest i gators to draw attenti on 

to the rel at i onsh i p  between food al l ergy and atop i c eczema , but the · 
i s sue l ater became confused by the fi nd i ng that sk i n tests wi th  foods 

correl ated poorl y wi th cl i n i cal  sens i t i v i ty .  Neverthel ess , the 
cl i n i cal i mportance of d i et ,  at l east i n  a proport i on of cases , has , 

been i ncreas i ng l y  recogn i zed i n  recent years (Atherton et al . ,  1 978 ; · 

Juto et al . ,  1 978 ; H i l l  & lynch , 1 982 ; Sampson , 1 983 ; Sampson & .  

Jol i e ,  1 984 ) . Est i mates of preval ence vary between 0% and 25% , 

( He i ner , 1 981 ) ,  arid i n  h i gh l y sel ected seri es  may be up to 59% ' 

( Sampson & McCaski l l , 1 985 ) . 

I t  i s  general l y  agreed by al l rev i ewers that the  most commonly 

i ncri m i n ated foods are eggs , m i l k , wheat , peanuts and fi sh , and that · 

the mechan i sm i s  IgE -med i ated (Atherton , 1 98 1 ; Rasmussen , 1984 ; 

Sampson , 1 986 ) . The d i  agnost i c useful ness  of  sk i  n pr i  ck  tests or ; 

RAST , however , i s  controvers i al . Our approach to s ki n test i ng i s ' 
s i mi 1 ar to that of Sampson ( 1 986 ) : a negat i ve resu l  t effect ; vel y 

rul es  out i mmed i ate food hypersen s i t i v i ty ,  and i s  therefore useful i n  � 

cases where the h i story i s  equ i vocal , but because of the h i gh frequ

ency of pos i t i ve sk i n tests i n  pat i ents wi thout cl i n i cal  food sens it

i v i ty they h ave poor pred i ct i ve val ue . 

Of 234 pat i ents wi th eczema seen at the RPAH Al l ergy Cl i n i c ,  80 under . 

went food and chemi cal chal l enge . Those wi th  a c l ear h i story of egg 

hypersens i t i v i ty ( 20%) were not chal l enged wi th eggs , and of the 

rema i nder n i ne percent reacted to open egg cha  1 1  enge . A 1 1  pat i ents 1 
i 
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took open cha  1 1  enges wi  th  mi 1 k and wheat , 2 2% and 1 6% respect i ve l  y 

report i ng a fl are of the i r eczema . I f  eggs , mi l k  and/or wheat were 

tol erated these foods were re - i ntroduced i nto the e 1 i mi nat i on d i  et 

before commenc i ng doubl e - bl i nd chemi cal chal l enges . The preval ence 

of react i ons to sal i cyl ates , ami nes , preservat i ves , and other 

substances i n  the cha 1 1  enge battery ,  was very comparabl e to that 

observed i n  pat i ents wi th R IU/AO (Tabl e 6 . 8 ) , an observat i on wh i ch 

has  not prev i ous l y  been reported . I ndeed , of the 80 pat i ents who 

underwent chemi  ca 1 cha 1 1  enge al l reacted to at 1 e ast  one act i ve 

substance , the average be i ng between three and four ( F i gure 6 . 2 ) . 

One ten year ol d boy reacted onl y  to l actose amongst the doubl e - bl i nd 

chal l enges , and he al so �eacted to mi l k  on open chal l enge . I nterest 

i ng l y ,  amongst pat i ents react i ng to mi l k , nearl y three-quarters 

reacted to the doubl e - bl i nd l actose  chal l enge , ra i s i ng the poss i b i l 

i ty that some of these may not be Ig E -med i ated . Sk i  n test i ng wi th 

l actose shoul d hel p resol ve th i s  quest i on i n  the future . 

The fi nd i ngs presented here suggest that i n  pat i ents wi  th  atop i c 

eczema , a comb i nat i on of IgE -med i ated food al l ergy and pharma

col og i cal  i d i osyncracy may be i nvol ved i n  pathogene s i s i n  a 

proport i on of cases . I ndeed , the pos s i b i l  i ty exi sts that chemi cal 

i ntol erance may be a prerequ i s i te for d i sease express i on ,  and that a 

h i gh IgE  l evel , wi th  i ncreased mast cel l rel easabi l i ty ,  i s  the 

pred i spos i ng factor wh i ch renders an i nd i v i dual prone to . deve1 op i ng 

eczema rather than urt i cari a ( Chapter 1 0 ) . 
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M i gra i ne 

Reports of a 1 i nk between certa i n  foods and headache date back to 

H i  ppocrat i c t i mes . W i  th i ncreas i ng knowl edge about mechan i sms of · 

hypersens i t i v i  ty duri ng the fi rst hal f of the 20th century,  and 

fol l owi ng the i ntroduct i on of sk i n test i ng ,  many authors arri ved at . 

the concl us i on that mi gra i ne  was an al l erg i c  d i sorder . I n  these 

stud i es s ki n test i ng ,  el i mi nat i on d i ets  and/or chal l enges were used 
for di agnos i s ,  and the foods I most commonl y i mp1  i cated were mi l k, · 

wheat and chocol ate ( rev i ewed by Monro , 1 982 ; 1 987 ) . 

I n  1 967 Han i ngton fi rst publ i shed evi dence that pharmacol og i cal 1y . 

act i ve am; nes ; n certa i n  foods cou1 d cause vascu1 ar headaches , and · 

s i  nce that t i me there has been cont i nu i ng debate about the re 1 at i ve 

i mportance of al l ergy versus chemi ca 1 i d  i osyncracy i n  the aet i olo9Y 

of migrai ne ( rev i ewed by Han i ngton , 1 983 ) . The rol e of tyrami ne has ' 

been d i sputed i n  some stud i es (Moffett et al . ,  1 972 ; Ze i gler & 

Stewart , 1 977 ; Shaw et al . ,  1 978 ; Congden & Forsyth , 1 979 ; Kohl en- j 
1 

berg , 1982 ) and supported by others ( Bonnet & Lepreux , 1 97 1 ; Ghose .1 
J � 

et al . ,  1 977 ; Gl over et al . ,  1 983 ) . Rev i ewi ng the subject , Ras kin j 
( 1 981 )  fi nds the ev i dence support i ng tyrami ne sens i t i v i ty i n  m i grai ne l 

to be " persuas i ve il . Neverthel ess , some authors cont i nue to regard 

food i nduced mi grai ne as an al l erg i c  d i sorder (Monro et al . ,  1 980 , 

1 984 ; Grant ,  1 979 ; Wi 1 son et al . ,  1 980 ; Egger et al . ,  1983 ; 

Mansfi e1 d et al . ,  1 985 ) , al though Merrett et al . ( 1 983 ) coul d fi nd no 

correl at i on between total and spec i fi c  IgE  or IgG4 i n  pat i ents wi th 

"d i etary"  versus " non -d i etary"  mi gra i ne .  

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



1 80 -

I n  the present study 237 pat i ents w i  th m i gra i ne were eva1 uated and 

pl aced on the el i mi nat i on d i et ,  and of these 1 09 became e i ther 

headache - free , or reported suff i c i ent subj ect i ve i mprovement to 

warrant undergoi  ng systemat i c cha 1 1  enge test i ng (Tabl e 6 . 4 ) . The 

pattern of respons i veness  was str i ki ngl y s i mi l ar to that found i n  

pat i ents wi th the other cl i n i cal syndromes stud i ed (Tabl e 6 . 8 ) . 

Over h al f ( 52%) of the pat i ents tested experi enced headache when 

chal l enged wi th tyrami ne and phenyl ethyl ami ne , wh i ch al ong wi th the 

h i gh preval ence of sens i t i v i ty to MSG ( 54%) and n i trate ( 58%) 

supports the fi  nd i ngs of Han i ngton and others , as d i scussed above . 

I nterest i ngl y ,  5 1% of our pat i ents al so reacted to sal i cyl ates , a 

fi  nd i ng wh i ch  has  not previ ous ly  been documented . As wi th R IU/AO , 

each  pat i ent exh i bi ted an i nd i v i dual pattern of react i ons , to between 

one and 1 2  of the substances tested (mean=4 . 2 ,  SO=2 . 5 , F i gure 6 . 2 ) . 

W i th h i nds i ght , the somewhat confus i ng ' fi nd i ngs of prev i ous  stud i es 

can now be reconc i  1 ed . The wi de range of substances to wh i ch the 

pat i ents wi th mi gra i ne react when cha 1 1  enged accounts for the fact 

that such a d i vers i ty of foods , i ncl ud i ng many not normal l y  con s i der

ed as  h i gh l y  al l ergen i c ,  have been i mpl i cated . For exampl e ,  Monro et 

al . ( 1 980 ) and Egger et al . ( 1983 ) i dent i fi ed cheese , chocol ate , 

pork , fi  s h  , s hel l fi sh , orange , tomato , col a ,  peanuts , banana , 

mushrooms , corn , appl e ,  rhubarb , tea , coffee and wi  ne . These al l 

conta i n  ami nes and/or sal i cy1 ates (Append i ces  1 0 ,  1 1 ) . The l ow 

i nc i dence of react i ons  to wheat and mi l k i n  our pat i ents contrasts 

t l wi th the fi nd i ngs  i n  several of the stud i es rev i ewed by Monro ( 1 987 ) . 

Th i s  coul d be a resul t of d i fferent referral patterns and the pat i ent 

se 1 ect i on methods , or due to other methodo l og i ca 1 d i fferences ( see 

d i scuss i on of " hyperact i v i ty"  bel ow ,  and Chapter 1 0 ) . 



1 81 

I rr i tabl e Bowel Syndrome ( I BS ) 

Al though gastro i ntest i nal  symptoms such as vomi t i ng ,  abdomi n al pai n  

and d i arrhoea ,  have been recogn i zed symptoms of acute al l ergi c · 

react i on s  to food s i nce the turn of the century ( Port i er  & Ri chet , . 

1 902 ) , the  rol e of d i et i n  chron i c  or recurrent " funct i onal " bowel · 

d i sorders i s  much more controvers i al .  There i s  an aston i sh i ng ly  wi de · 

range of v i ews on the pa thogenes i s  of I SS ( Lancet Ed i tori a 1 ,  1975, 

1 984 ) . At one end of the spectrum , pat i ents are sa i d  to be anx i ous , 

dependent ,  hysteri cal or otherwi se deranged , the i r symptoms be i ng 

l argel y i mag i nary or gros s ly  exaggerated ( Al my ,  1 977 ; F i el d i ng, 

1 977 ) . It has been suggested that such i nd i v i dual  s may experi ence 

mi nor symptoms , wh i ch are common amongst peopl e who regard themsel ves 

as heal thy (Thompson & Heaton , 1 980 ; Dros sman et al . ,  1 982 ) , but as 

a resul t of " l earned i l l ness  behav i our"  i n  ch i l dhood are more l i kel y 

to seek med i cal  attent i on ( Mechan i c  et a l . ,  1 982 ; Wh i tehead et  al . ,  

1 982 ; Ford , 1 983 ; Sandl er et a 1 ,  1 984 ) . Others cons i der these 

symptoms to be genu i ne ,  but produced by the response  of  the gut to 

stressfu l  l i fe events , consc i ous · or unconsc i ous  psychol og i cal 

confl i ct ,  anxi ety or aggress i on ( rev i ewed by Ford , 1 986 ) . At the 

other end of the spectrum i s  the v i ew that I BS i s  an organ i c  d i sorder 

of gut funct i on resul t i ng e i ther from an i ntr i ns i c  abnormal i ty of the 

smooth muscl e or i ts neurohumoral control mechan i sms ( Sn ape et al . ,  

1 976 ) . 

Cl a i ms that I SS can be caused by food " al l ergy" date back to the 

1 92 0 '  s ,  at wh i ch t i me the d isorder was known as  "mucous col i t i s " 

( Duke ,  1 9 2 1 ; Vaughan , 1 922 ; Rowe , 1 944 ) . The i s sue has  l ong been a 

controvers i al one , prompt i ng I ngel fi nger et al . ( 1 949 ) to l ay down 
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spec i fi c  cri teri a for the d i agnos i s  of gastro i ntest i nal  al l ergy : ( i )  

demonstrat i on that symptoms are caused by contact wi th a spec ; fi c 

substance that i s  i nnocuous to the bul k of the popul at i on ,  ( i  i ) 

ev i dence of an i mmune mechan i sm i n  pathogenes i s ,  and ( i i i )  demon 

strat i on of l es i ons  or funct i onal changes i n  the gut . More recentl y 

i t  has been suggested that I BS may occur,  at l east i n  a proport i on of 

cases , on the bas i s  of non- i mmunol og i cal food i ntol erance ( Bu i s seret 

et al . ,  1 978 ;  Cooper et al . ,  1 980 ; Ferguson , 1 982 ; Al un Jones , 

1 982 ) • Oesp i te th i s a number of authors have fa i 1 ed to apprec i ate 

the d i st i nct i on between i mmunol og i cal hypersens i t i v i ty and non - i mmune 

mechan i sms , concl ud i ng that fa i l ure to confi rm an al l erg i c  aet i ol ogy 

excl udes food as  a cause of symptoms i n  I BS ( Bentl ey et al . ,  1 983 ; 

F arah et al . ,  1 985 ) . The shortcomi ngs of such stud i es  have been 

po i nted out by Al un Jones et al . ( 1 983 ) , and are d i scussed i n  deta i l  

bel ow .  

I n  t h e  present study 358 pat i ents w i  t h  IBS were eval uated , 3 2 9  of 

whom were pl aced on the standard el  i mi n at i on d i et .  Of these 1 59 

(48%) reported compl ete l oss  of symptoms or s i gn i fi cant i mprovement , 

and underwent  doubl e - bl i nd chal l enge (Tabl e 6 . 1 ) . The resul ts 

fol l owed the same pattern as i n  other pat i ent groups , wi th  sal i cy1 -

ates most commonl y  reproduc i ng symptoms ( 62%) , fol l owed by MSG , 

n i trates ,  ami nes and food add i t i ves  (Tabl e 6 . 8 ) . The symptoms most 

frequentl y provoked by chal l enges were nausea , mal a i  se , abdomi nal 

pai n ,  bl oat i ng and d i arrhoea .  As wi th R IU/AO pat i ents , those wi th 

I BS who proved to be d i et - sens i t i ve cou l d general l y  be managed 

successfu l l y  by l ong- term restri ct i on of the i r d i etary i ntake of 

foods conta i n i ng the rel evant substances ( Chapter 8 ) . 
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Mouth Ul cers 

Recurrent aphthous ul cerat ; on i s  a common cond i t i on wh lch may affect 

up to 20% of the popu1 at i on ,  and i s  characteri  zed by smal l pa i nful 

l es i ons  occurri ng s i ngul arl y or i n  crops . Al though mouth ul cerati on: 

can occur i n  connect i ve t i ssue d i seases , bu l l ous ski n d i seases , 

Behcet ' s  syndrome , i nfl ammatory bowel d i sease , defi c i ency states a�� 

cycl i c  neutropen i a , the maj ori ty of cases are " i d i opath i c " . Ai 

vari ety of factors have been i mpl i cated , i ncl ud i ng a geneti c  

pred i spos i t i on ,  endocri ne factors , v i ral i nfect i ons , auto i mmun ity, . 

psycho 1 og i ca 1 factors and soc ; o -economi c status ( rev i ewed by . 

Chal l acombe , 1 987 ) . I n  recent years , attent i on  has  sh i fted to 

spec i fi c  food al l erg i es or i ntol erances as a cause of recurrent 

aphthous u l cerat i on ,  i ncl ud i ng gl uten (Wal ker et al . ,  1 980 ; Wray, 

1 981 ; Wr i ght et al . ,  1 986 ) , da i ry products ( Thomas et al . ,  1973 ; 

Wri ght et al . ,  1 986 ) , and a number of mi sce1 l aneous foods (Hay & 

Reade , 1 984 ) . A 1 though many of these authors have specu 1 ated about 

poss i bl e  i mmunol og i cal mech an i sms , none have presented any cl ear 

ev i dence of a true al l erg i c  bas ; s of th i s cond i t ;  on . Wray et al . 

( 1 982) found that some pat i ents rel ease h i  stami ne from basoph i 1 s i n . 

response to speci fi c foods , but th i s d i d  not corre1 ate wel l wi th " 

cl i n i cal fi nd i ngs . Furthermore , even though chal l enges provoked ' 

mouth ul cerat i on i n  sel ected pat i ents , removal of the rel evant foods ' 

from the d i et d i d  not prevent recurrences i n  the l ong -term .  On the 

other hand , Wri ght et al . ( 1 986) found s i x  pat i ents i n  whom prol onged 

and rel entl ess  mouth u l cerat i on responded dramat i cal l y  to avo i dance 

of gl uten , mi 1 k or azo-dyes , and who were wel l over a fo 1 1  ow-up 
. 

peri od of between one and four years . Two other groups have al so 

i ncri m;  nated gl uten but none of the pat i ents stud i ed were found to ' 
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h ave any c l i n i cal or h i stol og i cal ev i dence of coel i ac d i sease ( Wal ker 

et al . ,  1 980 ; Wray , 1 981 ) . Hay and Reade ( 1 984 ) found four  pat i ents  

whose  mouth u l cerat i on resol ved or  i mproved markedl y  wi th  a d i et 

based of  the  Rowe el i m i nat i on d i ets , and recurrences were vari o us l y  

provoked by fi gs , cheese , tomato , v i negar , l emon , p i neappl e ,  mustard , 

m i l k  and wheat fl our . Because of  the  observat i on o f  a l atent peri od 

of between ei ght and 72 hours , these  authors specu l  ate that the 

mech an i sm may i nvol ve a del ayed (Type IV)  hypersens i t i v i ty response , 

but n o  e v i dence was presented tOr s upport th i s .  

I n  the  present  study , 46 pat i ents  were referred to  the  RPAH Al l ergy 

C l i n i c  for assessment of poss i bl e  food i ntol erance as a contri butory 

factor . Of  these , 3 1  were p l aced on  the standard e l i mi n at i on d i et ,  

and 1 5  were g i ven an emp i ri cal l y  mod i fi ed d i et (Tabl e 6 . 3 ) . Twenty

three  pat i ents ( 74%) became symptom- free on  the  el i mi n at i on d i et and 

were systemat i cal l y  chal l enged . None of the pat i ents  tested reacted 

to open food chal l enge wi th  wheat or  m i l k , or  to. doubl e - bl i nd chal l 

enge wi th  g l uten , i n  contrast to prev i ous l y p ubl i shed stud i es ( Wal ker 

et al . ,  1 980 ; Wray , 1 98 1 ; Wri ght  et al . ,  1 986 ) . However , al l 23 

pat i ents  reacted to one or more of the chem i  ca 1 cha  1 1  enges , by far 

the commonest  be i ng sal i cyl ates ( Tabl e 6 . 8 ) . Even those  who fa i l ed 

to  react to  a s i ngl e dose  o f  ASA o ften devel oped recurrences o f  mouth 

u l cerat i on ( somet i mes  together wi th  urt i cari a )  when sal i cyl ate 

conta i n i ng foods were taken over a l onger peri od of  t i me ,  sugges t i ng 

a cumul at i ve dose-dependent effect . Chal l enges other than col ouri ngs  

and preservat i ves  rarel y provoked react i on s , but the  numbers tested 

were too smal l to  draw any val i d  concl u s i ons  (Tabl e 6 . 8) . 
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I t  i s  i nterest i ng to note that pat i ents wi th the  most  i ntractabl e ant 
l ong- stand i ng mouth - u l cerat i on ( referred from the  Dental  Hosp i tal ) 

general l y  took l ongest  to settl e on  the el i mi n at i on d i et ,  somet imes 

requ i r i ng as l ong as three months .  Th i s  was un l i ke l y  to be coi ncid- , 

ental , s i nce  chal l enges regu 1  arl y provoked acute recurrences wi th< 

u l cerat i on o ften l ast i ng for two wee ks or more i n  s uch  cases . 

As an i nc i dental  i s sue , 1 1  pat i ents referred from the  Dental Hosp it� � 

because  of  burn i ng  sensat i on s  ; n the  mouth ( Lancet Ed i tor;  a 1 ,  1978) ! 

underwent  d i etary i nvest i gat i on .  On l y  one appeared to  i mprove , but 

she  reacted to  al l the chal l enges g i ven i nc l ud i ng  the  p l acebos (data : 
not shown ) . 

Neuropsych i atri c Syndromes 

By far the most  heated'  o f  the  many controvers i es surround i ng the 
who 1 e subj ect of food i ntol erance revo l ves around the  quest ; on ' of , 

whether food react i on s  can provoke neuropsych i atr i c symptoms . The ·· 

h i stor i cal  roots of  th i s i s sue ( see Chapter 9 )  d ate  back more than 70 

years when Hoobl er ( 1 9 1 6 ) , reported that unusu al restl  e ssness  was · 

common i n  al l erg i c ch i l dren . Later , Duke ( 1 92 1 )  and Shannon  ( 1 922) , 

cl a i med that food al l ergy coul d be respon s i b l e  for vari ous  " neuro· : 

path i c " man i festat i on s  such a s  nervousness , i rr i tabi l i ty ,  weakness , : 

hypotens i on ,  s l eep d i sturbance , hyperact i v i ty ,  beh av i our d i sorders , .: 

mood i ness , poor concentrat i on and l earn i ng d i sab i l i t i es .  I n  the 
1950 ' s Speer ( 1 954 )  co i ned the  term " al l erg i c  ten s i on - fat i gue 

syndrome" to descri be what he and others bel i eved to be symptoms ' 
l 

characteri st  i c o f  an a 1 1  erg i  c react i on i nvo 1 v i  ng  the  bra i n  ( Wooton , : 
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1 934 ; Turnbul l ,  1943 ; Jones , 1 949 ; Dav i son , 1 952 ; Croo k ,  1 963 ; 

Leonard , 1966 ; Wol f ,  1 9 7 1 ; We i nberg & Tuch i nd a , 1 973 ; rev i ewed by 

Speer , 1983 ) . Meanwh i l e , another school of thought ( now referred to 

as  " Cl i n i cal Ecol ogy" ) arose  fol l ow i ng the  earl i er work of Rowe 

( 1 93 1 ) ,  cl a i mi ng that " non - reag i n i c  food al l ergy" ( Coca , 1 942 )  or 

"mas ked food al l ergy" ( Ri nke l , Randol ph & Ze1 l er ,  1 95 1 ) was respons 

i bl e  for a wi de array o f  vague , subj ect i ve symptoms . 

Many orthodox al l erg i sts rej ect these cl a i ms ,  po i nt i ng out that they 

are based on anecdotal cl i n i cal  i mpres s i ons  and unproven d i agnost i c  

methods ( May , 1 986 ) . Neverthel ess , they attracted w i despread 

i nterest  from the med i a ,  the pub1 i c ,  and certa i n  segments of  the 

med i cal  profess i on duri ng the 1 970 ' s ,  due i n  part to the publ i cat i on 

of  two popul ar books : "Why your ch i l d  i s  hyperact i ve "  ( Fe i ngol d ,  

197 5 )  and " Not al l i n  the mi nd "  ( Mackernes s , 1 976 ) . The resul ts of  

the  present study do i ndeed l end a degr�e of support to these cl a i ms ,  

but  as w i  1 1  be out 1 i ned bel ow ( and i n  Chapter 9 )  the  cone 1 u s  i ons  

drawn from the data  are not  necessari l y  the  same . S i nce the  cl i n i cal  

probl ems encountered i n  ch i l dren are somewhat d i fferent from those i n  

adu l ts , the  two areas wi l l  "be d i scussed separatel y .  

( a )  Hyperact i ve C h i l dren 

By 1 960 , an average of ten art i cl es  were appear i ng each year on the 

ft hyperact i ve ch i 1 d syndrome , "  i ncreas i ng to  over 1 00 per year by 

1 975 , and more than 2000 per year by 1 980 ( Ro s s  & Ros s ,  1 982 ) . I t  

was f i  rst descri  bed by Hoffman ( 1845 )  a s  a syndrome cons i s t  i ng of  
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" hyperact i v i ty ,  i mpu l s i v i ty ,  d i stractabi l i ty and exc i tab i l i ty " , and 

has  been g i ven many d i fferent l abel s s i nce t h at t i me ,  i ncl ud i ng 

hyperki nes i s ,  m i n i mal  bra i n dys funct i on and Strau s s  syndrome , and i s  

currentl y  referred to i n  the  D i agnost i c  and Stat i st i ca l  Manual  of 

Mental D i sorders ( DSM- I I I ,  1 980 ) as  "Atten t i on  defi c i t d i sorder,  wi th 

hyperact i v i ty " . The cl i n i cal  p i cture of the  " hyperact i ve "  c h i l d  i s  

w i  del y recogn i zed , and genera 1 1  y not  d i  sputed by i nvest i g ators and 

c l i n i c i an s . However there h as been a great deal of  debate about i ts 

aet i ol ogy , and about the val i d i ty and c l i n i ca l  u seful n e s s  of accord

i ng these symptoms the  status o f  a d i agnost i c  ent i ty ( Sh affer & 

Greenh i l 1 , 1 979 ; Rutter ,  1 982 ) . The mos t  extreme v i ewpo i nt i s  that 

there h a s  been an unheal thy co 1 1  u s  i on  between phy s i c i  an  s , teachers 

and drug compan i es i n  " med i cat i ng "  d i ff i cul t c h i l d ren  who are normal , 

but who may be react i ng to under- staffed school s or  poor homes by 

be i ng d i srupt i ve ( Schrag & D i voky ,  1 975 ) . A more reasoned argument 

h as been put forward by Schechter ( l 982 ) , who bel i eves  that , even 

though there may be a smal l n umber of genu i nel y d i sturbed ch i l dren 

requ i ri ng med i cal  atten t i on ,  e i ther on the  bas i s of a neurol og i cal 

defi c i t ,  a devel opmental del ay or a temperamental  attr i bute , the 

apparent e p i demi c of s o - c al l ed hyperact i v i ty has  been exaggerated by 

a number of  s oc i ol og i c al factors . He  con s i ders the  most  s i gn i fi cant 

of these  to be the  breakdown of the  trad i t i ona 1 extended fam i  1 y  i n  

the pos t-war era and the "med i cal i zat i on "  o f  ch i l d - re ar i ng wh i ch took 

p l ace after the pub 1 i c at i on  of  Benj ami n Spoc k '  s boo k  ( Commo nsense 

book of  baby and ch i l d  care by Spoc k ,  1945 ) . 
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Unt i l recentl y the i s sue of d i agnost i c  and pred i ct i ve val i d i ty was 

con fu sed by the apparentl y w i del y  d i fferi ng preval ence of hyper

act i v i ty i n  Br i t a i n ( 1/ I OOO ) compared w i th the Un i ted St ates  {where 

between fi  ve percent and 2 0% of schoo 1 - age ch i 1 dren are sa i d  to be 

affected ( rev i ewed by L i pton et al . ,  1 979 ) . It i s  now recogn i zed 

that the  ' preval ence i s  i n  fact s i mi l ar i n  both  countr i es , but there 

i s  a tendency for Bri t i sh  workers to excl ude hyperact i ve - aggress i ve 

ch i l dren , and l abel them as h av i ng " conduct d i sorder" (Tayl or , 1 986 ) . 

Th i s  probl em has  been further compounded by confu s i ng pervas i vel y and 

s i tuat i onal l y  hyperact i ve ch i l dren , w i th  the resu l t that phys i c i an ' s ,  

teacher ' s  and parent ' s  assessment s  may be q u i te d i vergent ( d i scussed 

i n  deta i l by We i ss ,  1 985 ) . Thus , desp i te cont i nu i ng debate , recent 

stud i es s uggest that the hyperact i ve ch i l d  syndrome has  both concurr

ent and pred i ct i ve val i d i ty and may i ndeed be con s i dered a val i d  

d i agn ost i c ent i ty (We i s s , 1 985 , 1 98&; Lancet Ed i tori a l , 1 986 ) . 

I n  1973 , Fe i ngol d presented a p aper at a meet i ng of  the Ameri can 

Med i cal Assoc i at i on cl a i m i ng ' that up  to 50% of hyperact i ve c h i l dren 

became wel l or i mproved markedl y  on a d i et free of add i t i ves  and 

natural s al i cyl ates ( Fe i ngol d ,  1 973 ) . Th i s  i dea captured the publ i c  

i mag i n at i on ,  and fol l owi ng the appearance of  h i s book ( Fe i ngol d ,  

1 975 )  more than 1 00 parent sel f-he l p organ i zat i on s  s prang up i n  the . 

USA , UK and Austral i a , advocat i ng the " Fe i ngol d D i et " . Duri ng the 

next decade Fe i ngol d ' s c l a i ms generated enormous  controversy . The 

i s s ue became strongl y  pal i t i c i zed , ma i n l y because of the emphas i s  

p l aced on food add i t i ve s , wi th protagon i sts  cal l i ng for spec i al 
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l abel l i ng l aws and a ban on the use of foods contai n i ng add i t i ves i n  

school canteens ,  wh i l e  offi c i al statements den i ed any safety d i ffer

ence between natural and arti fi c i al food substances ( rev i ewed by 

l i pton et al . ,  1979 ) . 

The 1 i terature on d i et and hyperact i v i ty i s  1 arge , and has been 

extens i vel y rev i ewed by several authors ( S i eben , 1 977 ; layl or , 1 979 ; 

l i pton et al . ,  1 979 ; Conners , 1980 ; Di ckerson & Pepl er , 1 980 ; 

Ri bon & Josh i , 1 982 ; Egger , 1 987 ) . The numerous cl i n i cal tri al s  

des i gned to test Fe i ngo 1 d ' s  hypothes i s fal l i nto three groups :  ( i )  

uncontrol l ed ,  open cl i n i cal tri al s of the add i t i ve - free d i et ;  ( i i )  

bl i nd cl i n i cal tri al s of the d i et ;  ( i i i )  doubl e - bl i nd chal l enge 

experi ments wi th or wi thout cross -over of test and pl acebo d i ets . In  

general , open tri al s have supported Fe i ngol d ' s  cl a ims ,  whereas 

control l ed cl i n i cal tri al s have yi el ded much l ess  i mpress i ve resul ts 

( l i pton et al . ,  1 979 ) . Up to 1980 there were four open tri al s  

report i ng benefi c i al effects of the Fe i ngol d d i et ,  both  i n  Austral i a  

(Cook & Woodh i l l , 1976)  and the USA ( Sal zman , 1 976 ; Brenner , 1 977 ; 

Harper et al . ,  1 978) . Several control l ed stud i es i nvol v i ng bl i nd 

chal l enges wi th food col ours showed encourag i ng resul ts  i n  p i l ot 

stud i es ,  but subsequentl y  fa i l ed to confi rm the i r prel i mi nary fi nd

i ngs  ( Harl ey & Matthews , 1 977 , Harl ey et al . ,  1 978 ; levy & Hobbes , 

1 978 ; Levy et al . ,  1 978 ; Conners et al . ,  1 976 , 1 978 ; Goyette et 

al . ,  1 978 ; Mattes & G i ttel man -Kl e i n ,  1 978 , 1 980 ) . I n  some seri es ,  

desp i te the negati ve fi nd i ngs overal l ,  a smal l number o f  ch i l dren 

were i dent i fi ed i n  whom chal l enges appeared to provoke a con s i stent 

adverse react i on compared to pl acebo ( Harl ey et al . ,  1 978 ; W i l l i ams 

et al . ,  1 978 ; Rowe et al . ,  1 979 ; We i s s et al . ,  1 980 ; Swanson & 

Ki nsbourne , 1980 ) . 
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As a resul t of wi despread concern about Fe i ngol d ' s  cl a i ms , the 

Nutri t i on Foundat i on i n  the USA establ i shed a Nat i onal Adv i sory 

Commi ttee on Hyperki nes i s and Food Addi t i ves charged wi th the task of 

encourag i ng and eval uat i ng control l ed stud i es test i ng h i s  hypothes i s .  

I n  i ts fi nal report ( 1 980 ) the Commi ttee concl uded that tI • • •  stud i es 

al ready compl eted prov i de suffi ci ent ev i dence to refute the cl a i m  

that art i f i  c i a 1 food col ouri ngs , art i fi c i a 1 fl avouri ngs and sal i cyl 

ates produce hyperact i vi ty and/or 1 earn i ng d i  sabi 1 i ty" . Two years 

l ater a Nat i onal Insti tute of Heal th , Consensus Devel opment 

Conference ( 1 982 ) reached general l y  s i mi l ar concl us i ons , al though i t  

was po i nted out that i n  a smal l proport i on of ch i l dren the Fe i ngol d 

d i et d i d  appear to reduce hyperact i v i  ty , and pub 1 i shed cha 1 1  enge 

stud ies were cri t i c i zed for not hav i ng addressed the rol e of d i et 

suffi centl y broadl y .  

Unt il recently the wei ght o f  sc i ent i fi c ev i dence seemed to have 

defi n i t i vel y refuted Fei ngo1 d ' s  hypothes i s (Kava1 e & Forness , 1 983 ) ,  

but the controversy was reki ndl ed by a careful l y  control l ed study 

publ i shed by Egger et al . ( 1 985) . S i xty two of 76 sel ected 

ch i l dren wi th hyperact i v i ty i mproved object i vel y when pl aced on an 

"o l i goant i gen i c " d i et ,  and of these 28 compl eted a doubl e - bl i nd , 

cros s - over pl acebo -control l ed tri al i n  wh i ch the suspected foods were 

re- i ntroduced . The study showed a cl ear assoc i at i on between deter

; orat i on i n  behav i our and exposure to the suspect food , but not 

pl acebo , wi th 45 d i fferent foods and add i t i ves be i ng i ncri mi nated 

overal l .  The authors i nterpreted these fi nd i ngs as · i nd i cat i ng that 

al l erg i c  mechan i sms rather than pharmacol og i cal i d i osyncrac i es were 

i nvol ved , a v i ew wh i ch we have d i sputed on the bas i s of our own 

fi nd i ngs ( Swa i n et al . ,  1 985 ) . 

Administrator
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Of the 30 1  chi l dren eval uated i n  the present study , 4S  were g i ven a 

modi fi ed d i et wi thout formal test i ng ( for the reasons outl i ned 

above ) , and the rema i nder were g i ven i n struct i ons for fol l owi ng the 

el i mi nat i on d i et .  One hundred and ei ghteen were l ost to fol l ow- up 

(Tabl e 6 . 4 ) , two fa i l ed to i mprove , and 136 appeared to i mprove and 

proceeded to doubl e -bl i nd chal l enge test i ng .  Because of the subject· 

i ve bi as i nherent i n  parental eval uat i on ,  no fi rm concl us i ons can be 

drawn from the reported benefi ts of d i etary el i mi nat i on .  However , i t  

i s  s i gn i f i  cant that o f  those c h a  1 1  enged , al l but 4 c h  i 1 dren were 

judged by the parents to have reacted to at l east one chal l enge 

compound , and i n  onl y  5 i nstances was th i s a pl acebo ( P  <0 . 0005) 

( F i gure 6 . 2  and Tabl e 6 . 8) . Somat i c  symptoms such as headache , 

abdomi nal  pai n or urt i cari a occurred together wi th behavi oural 

changes i n  two th i rds of the ch i 1 dren tested , al though 73% of the 

ch i l dren were reported as man i fest i ng an i sol ated behav i oural change 

after at 1 east one of the act i ve cha 1 1  enge compounds ,  and in one

th i rd behav i oural change was the onl y  man i festat i on of chal l enge 

react i ons . I n  al l ,  pos i t i ve �ha1 l enge react i ons  were recorded on 522 

occas i ons  i n  1 36 ch i l dren . Behav i oural symptoms occurred on 397 

occas i ons , 247 of wh i ch ( 62%) were i n  the absence of any accompanyi ng 

phys i cal symptoms . 

The commonest compound respons i bl e  for pos i t i ve chal l enge reacti ons  

was asp i ri n ,  wh i ch was reported as  caus i ng behav i oural changes , wi th · 

or wi thout somat i c  symptoms , i n  68% of the ch i l dren tested (Tabl e 

6 . 9) . Hal f the ch i l dren reacted to tartrazi ne and 5 1% to preserv-
A 

ati ves , but i nterest i ngl y over one th i rd al so  reacted to ami nes 



1 9 2  

and/or MSG . No  ch i 1 d reacted to  tartraz i ne  al one . As w i  th the 

R IU/AO pat i ents , those sens i t i ve to asp i ri n  had a h i gher probab i l i ty 

of react i ng to other substances ( F i gure 6 . 3 ) , but the pattern i n  each 

ch i l d was i nd i v i dual  ( Lobl ay & Swa i n ,  1 985 ) . 

Our fi nd i ngs  tend to support the ori g i nal  hypothes i s put forward by 

Fe i ngol d ( 1 975) , al though the range of food substances i nvol ved i s  

broader than he had suspected . Cl earl y ,  therefore , i t  i s  not poss 

i bl e  to dev i se a standard d i et su i tabl e for al l hyperact i ve ch i l dren , 

- and i n  th i s  regard we are i n  agreement wi th Egger et a l . ( 1 985 ) . I n  

retrospect , some of the reasons for the fa i l ure of  prev i ous  stud i es 

to support Fei ngol ds ' cl a i ms can now be apprec i ated . Of cri t i cal 

i mportance i s  the need for ri  gorous e 1 i m i  nat i on of both sal i cyl ate 

and ami ne contai n i ng foods from the basel i ne d i et i n  order to reduce 

the " background noi se " of symptoms , as wel l as to l ower the dose 

thresho l d for chal l enge react i ons . A 'careful read i ng of publ i shed 

stud i es i nd i cates that i n  no case has  th i s  been done adequatel y ,  wi th 

the pos s i bl e  except i on of Egger et al . ,  where an "01  i goant i gen i c " 

d i et was arri ved at emp i ri cal l y  for each ch i l d .  Furthermore , as 

po i nted out by Wei s s ( 1 986 ) and Egger ( 1 987 ) , some authors d i sgu i sed 

the act i ve and pl acebo i ngred i ents i n  chocol ate cooki es , apparently 

wi thout real i z i ng that some ch i l dren may react to chocol ate (Wi 1 1 i ams 

et al . ,  1 978 ;  Swanson & Ki nsbourne , 1 980 ; Thorl ey , 1 983 , 1 984) . 

Other methodo log i ca 1 prob 1 ems i nc 1 ude the fact that some stud i es 

used i nadequate doses ( Swanson and Ki nsbourne , 1 980 ; We i ss et al . ,  

1 980 ) , and others d i d  not i nsert - was hout peri ods between the test 

peri ods , wi th l i kel y carry-over effects (W i l l i ams et al . ,  1 978 ;  

Harl ey et al . ,  1 978 ; Swanson and Ki nsbourne , 1 980 ; We i ss et al . ,  
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1 980 ; Thorl ey , 1984 ) . F i n al l y ,  no  account was taken i n  any study of 

the poss i bl e c effects of MSG or n i trates , wh i ch i n  our h ands provoked 

react i ons  i n  39% and 44% of the ch i l dren chal l enged , respect i vel y .  

Adyl ts wi th " Systemi c "  Symotoms 

Once the RPAH Al l ergy Cl ; n i c became known for i ts interest i n  food 

i ntol erance , the proport i on of pati ents present i ng w i th vari ous 

non -cutaneous d i sorders i ncreased substanti al l y ( F  i gure 1 . 1 ) .  In 

many cases symptoms were restri cted to a s i  ngl e organ system , and 

these h ave been d i scussed i n  deta i l above . I n  other cases , however , 

there were I symptoms referabl e to mul t i pl e  organ systems , and such 

pat i ents were des i gnated a s  h av i ng a " systemi c "  syndrome . Al though 

spec i fi c  probl ems such as abdomi nal pa i n s , d i arrhoea or  headache 

somet i mes l ed pat i ents to present for i nvest i gat i on ,  the most 

characteri st i c cl i n  i ca 1 feature of th i s  group was the presence .of 

mul t i pl e  somat i c  compl a i nts of a " funct i onal " n ature , wh i ch are often 

accompan i ed by vague neuropsych i atri c symptoms . The 1 atter were 

commonly descri bed as a feel i ng of bei ng "drugged " , " fuzzy"  or 

" th i ck"  i n  the head , or an i nab i l i ty to th i nk cl earl y ,  vari ously 

assoc i ated wi th . poor concentrat i on ,  l os s  of short-term memory, 

i mpai rment of cogn i t i ve tasks , bl urri ng of v i s i on ,  fat i guab i li ty, 

phys i cal l as s i tude , and unexpl a i ned bouts of  i rr i tabi l i ty or 

i 1 
l 
� 1 
l 
1 I 

depress i on . Two - th i rds of the pati ents were women , and the maj ori ty " 

were i n  the i r th i rd or fourth decade ( F i gure 6 . 1 ) , wi th  an average 

durat i on of symptoms of  n i ne years . One th i rd dated the onset of 

symptoms to a documented v i ral i nfect i on ,  often g l andul ar  fever , from #> 

wh i ch they fel t they had never ful l y  recovered , and i n  th i s  group the 

cl i n i cal  p i cture corresponds to that descri bed as the  post - v i ral 
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fat i gue syndrome ( Behan et al . ,  1 985 ) . I n  some cases the onset 

appeared to fo 1 1  ow a pregnancy , adverse drug react i on ,  or a sudden 

change of d i et ,  but i n  others the onset was i n s i d i ous  or epi sod i c ,  

wi t.h n o  obv i ous  tri ggeri ng factor ,  often heral ded by a feel i n g  of 

be i ng " run down " . Though many were under a degree of stress  i n  the 

home and/or work env i ronment , th i s  general l y  appeared to be a 

consequence of try i ng to cope wi th the demands of da i l y  l i fe i n  the 

presence of chron i c  i l l - heal th . 

A 1 together , 809 pat i ents were cl ass i fi ed at presentat i on as hav i ng 

" systemi c 11 symptoms . Of these , 62  were not cons i dered su  i tab 1 e for 

formal test i ng ,  35 reported no i mprovement on the el i mi nat i on d i et 

and d i d  not undergo chal l enge , and 309 were l ost to fol l ow- up (Tabl e 

6 . 4 ) . The rema i n i ng 403 pat i ents e i ther became asymptomat i c  or  were 

substant i al l y  i mproved on the el i mi nat i on d i et ,  often for the fi rst 

t i me i n  many years . Because of the subject i ve nature of pat i ents ' 

sel f-eval uat i on i t  i s  i napprop i ate to attach much s i gn i fi cance to 

th i s  observat i on al one . However , al most al l those pat i ents report i ng 

subject i ve i mprovement on the el im i nat i on d i et experi enced a recurr

ence of symptoms i n  response to one or more of the act i ve doub 1 e

bl i nd chal l enges , whereas react i ons  to pl acebo occurred i n  l ess  than 

1 0% of pat i ents ( P  <0 . 0005 , Tabl e 6 . 8 ) . 

As i n  the other pat i ent groups stud i ed ,  asp i ri n  was the compound most 

frequentl y respons i bl e  for provoki ng symptoms , yi el d i ng , pos i t i ve 

resul t s  i n  three-quarters of those chal l enged · (Tabl e 6 . 8) i General l y ,  

respons i veness t o  al l act i ve chal l enge compounds was h i gher i n  th i s  

group than i n  pat i ents wi th symptoms confi ned to a s i  ng1 e organ 
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Psychol ogi cal symptoms such as i rr i tab i l i ty ,  'mood i ness or depress i on ,  

mental Rfuzz i nes s "  and l ack of concentrat i on were reported i n  63% of 

pos i t i ve chal l enge react i ons , usual l y  i n  conj unct i on wi th l ethargy, 
,� 

mal ai se and myal g i a and other phys i cal symptoms . On 10 1  occas i ons , 

62 pat i ents ( 1 5%) experi enced i sol ated mood changes wi th a chal l enge 
;j 

i n  the absence of any accompanyi ng somat i c  symptoms , but i n  onl y four 1 

i nstances d i d  th i s  occur fol l owi ng a pl acebo ( sucrose i n  al l four , t 
,1 

none after starch ) . 
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A rev i ew of the l i terature shows that " systemi c "  react i ons  to foods 

i nvol vi ng neuropsych i atri c as wel l as phys i ca 1 symptoms have been 

descri bed often i n  the past , al though we were not aware of th i s  when 

the present study began . I ndeed , as Speer po i nted out when surveyi ng 

the l i terature i n  h i s  monograph ( 1 983 ) , " . . .  the tens i on - fat i gue 

syndrome i s  often d i  scovered i ndependently -by those who have never 

heard of i t " . As outl i ned above , reports of th i s  ki nd have general l y  

been met wi th scept i c i sm by orthodox phYS i c i ans  (May ,  1986 ) , al though 

i t  i s  not d i ffi cul t to see why th i s  has been the case . To beg i n 

wi th , many of the symptoms descri bed are typ i cal of psychoneuros i s ,  

and are not recogn i zed features of cl ass i cal al l erg i C  react i ons . 

Characteri sti cal l y  l aboratory i nvest i gat i ons  do  not show evi dence of 

organ i c  pathol ogy , and such pat i ents are frequentl y  l abel l ed as be i ng 

neuroti c or hypochrondri acal . On top of th i s ,  the prejud i ces of 

orthodox phys i c i ans  tend to be re i nforced by the over-enthus i ast i c  

cl a ims of  " cl i n i cal ecol og i sts " and other fri nge pract i t i oners whose 

assert i ons  usual l y  go far beyond the ava i l abl e ev i dence . Ri gorous 

test i ng procedures are al most never empl oyed and sweepi ng general 

i zat i ons are often made on the bas i s  of anecdota l ev i dence ; the i r  

observat i ons  are rarely publ i shed i n  the sc i ent i fi c  l i terature , 

usual l y  appeari ng i n  popul ar books accompan i ed by mi sgu i ded or out

dated mechan i st i c  expl anati ons (see , for exampl e ,  Mackarness , 1 976 ; 

Itt:. Randol ph & Moss , 1 980 , 1 981 ) . Such cl a ims are often sei zed upon by 
", 
, 

an uncri t i cal med i a anx i ous to sensat i onal i ie any perc i eved short

comi ngs of orthodox med i c i ne ,  and panderi ng to the popul ar bel i ef 

that a corrupt al l i ance between government and i ndustry i s  respons 

i b l  e for adul terat i ng the food supp ly  and env i  ronment wi th  tox i c 

substances . 
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Probab 1 y the most i mportant source of  confus  i on ,  h owever , i s  the 

fa i l ure by most i nvest i gators to apprec i ate the pharmacol og i cal bas i s  

of  the great majori ty o f  adverse food react i ons , maki ng cl i n i cal 

recogn i t i on d i ffi cul t .  As emphas i zed prev i ous l y  ( Lobl ay & Swai n ,  

1 986 ) , symptoms can be provoked by a vari ety of  chemi cal substances , 

both natural and art i fi c i a 1 ,  common to many d i fferent  foods . The 

effects o f  these compounds are dose- rel ated , and i n  suscept i bl e  

peopl e they exh i b i t  pharmacol og i cal propert i es such as  wi thdrawal , 

supersen s i  t i v i  ty , tachyphyl axi s and tol erance . Thus , ," for each 

chemi cal the dose threshol d for tri ggeri ng symptoms vari es  depend i ng 

on  the i nd i v i dual ' s  recent i ntake from a vari ety of  food sources , so 

that a part i cul ar food need not necessari l y  produce the  s ame react i on 

on d i fferent occas i ons . Th i s ,  together wi th  the  fact that react i ons  

may be del ayed by many hours ( or even a d ay or  two ) , means that 

pat i ents can become ' eas i 1 y con fused or  mi  staken about wh i ch foods 

cause symptoms , i f  i ndeed they are abl e to recogn i ze the rel at i ons h i p  . 

at al l .  S i mi l arl y ,  the phys i c i an may be mi s l ed by negat i ve chal l enge 

tests w i th  i nd i v i dual foods wh i ch conta i n onl y  smal l doses  of the 

rel evant chemi cal s ,  part i cul arl y i f  the l atter h ave not been 

adequatel y el i mi nated from the d i et beforehand . 

These probl ems are wel l i l l ustrated i n  the  recent stud i es o f  Pearson , 

R i x and Bentl ey ( Bentl ey et al . ,  1 983 ; Pearson et al . ,  1 983 ; Ri x et 

al . ,  1 984 ; Pearson & Ri x ,  1 987 ) . C i t i ng the popul ari ty of  a number 

of boo ks wh i ch cl a i m  that psychol og i cal as wel l as phys i cal symptoms 

are commonl y  the  resu1  t of " food al l ergy" , and express  i ng the i  r own 

scept i c i sm ,  these authors set out to exam i ne  the val i d i ty o f  such 

cl a ims . They stud i ed 23 adul t outpat i ents who suspected food al l ergy 

as a cause o f  var i ous symptoms , and were on ly  abl e to confi rm t h i s i n  
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four cases who d i d  not man i fest psychol og i cal symptoms . Cr i teri a for 

confi rmat i on of the d i agnos i s  were a pos i t i ve immed i ate ski n test , 

prevent;  on of open cha 1 1  enge react i cns by pretreatment w; th oral 

cromqg1 ycate , and the doubl e -bl i nd chal l enge wi th encapsul ated dri ed 

foods or foods d i sgu i sed i n  a bl and "mi l k- shake " . 

The protocol used i n  these i nvest i gat i ons  was des i gned onl y  to 

i dent i fy pat i ents wi th true , IgE-med i ated food al l ergy , and i s  l i ke ly  

tp  have overl ooked the occurrence of  g�n i une food i ntol erance due to 

pharmacol og i cal i d i osyncrac i es .  To beg i n wi th , a basel i ne d i et of 

l amb , pears and ri ce i s  d i ffi cul t to fol l ow for more than a week or 

so , wh i ch we bel i eve to be i nsuffi c i ent t i me for background symptoms 

to settl e i n  most pat i ents wi th pharmacol og i cal  food i ntol erance . 

The authors do not spec i fy the durat i on of the i r basel i ne d i et ,  nor 

do they i nd i cate wh i ch foods were · subsequently re i ntroduced , the 

t i mi ng and the amounts used for open ' chal l enges , or the cl i n i cal 

responses of the pat i ents . S i mi l arl y,  there i s  no i nd i cati on of the 

compos i t i on of the bl i nd chal l enges' and pl acebos , of the dosages i n  

wh i ch they were admi n i stered . I n  a reply to the cri t i c i sms of Al un 

Jones et al . ( 1 983 ) i t  was stated that the dose was " up to 409 " 

( Pearson et al . ,  1 983 ) , but i t  i s  d i ffi cul t to i mag i ne th i s  bei ng 

poss i bl e  wi th encapsul ated chal l enges ; d i sgu i s i ng the taste of the 

foods themsel ves rai ses even more d i ffi cu 1 t i es ,  s i nce even natural 

fl avour-i ngs are l i kel y to be ri ch i n  sal i cyl ates and/or ami nes . 

F i nal ly ,  the amounts used i n  food chal l enges of th i s  ki nd woul d often 

be i nadequate to el i c i t  an acute react i on i n  our experi ence , al though 

when eaten on a regul ar bas i s the i r  cumul at i ve effects may resul t i n  

the 1 ns i d  i ous reappearance of symptoms after several days , or even 

l onger . Th i s  i s  l i kely to confound the i nterpretat i on of chal l enges 



199 

by produc i ng both fal se neg at i ve and fal se pos i t i ve ( i ncl udi ng 

pl acebo ) react i ons . Such compl ex ; t i es h i gh 1 i ght  the need for a 

test i ng protocol spec i fi cal l y  des i gned for the i nvest i gat i on of 

pharmacol og i cal food i ntol erance , even though pat i ent s themsel ves may 

mi staken l y  c l a i m  to be " al l erg i c "  to spec i fi c  foods . 

I t  i s  ev i dent from the resul ts  presented here that even t hough RIU/AO 

commonl y  occurs as  an i sol ated cl i n i cal  man i festat i on of food 

i nto 1 erance , i t  can al so be regarded as formi ng part of a broad 

cl i n i cal  spectrum i nvol v i ng several d i sorders wh i ch are not general ly 

thought to be d i rectl y  rel ated to one another . Th i s  i s  most  c l early 

i l l ustrated by the data shown i n  Tabl e 6 . 8 .  I n  each  o f  the  c l i n i cal 

syndromes stud i ed ,  not onl y  are the same cha l l enge substances 

commonl y  i mpl i cated i n  provoki ng a recurrence of symptoms , but the 

frequency . w i th  wh i ch · they do so i s  al so  very s i mi l ar .  Thus , as a 

rul e ,  asp i r i n  i s  the s i ngl e commonest chal l enge to produce a pos i t i ve 

react i on i n  al most every syndrome , fol l owed c l osel y by preservat i ves , 

ami nes , MSG and n i trates . Other chal l enges such as . col ouri ngs , ant i 

oxi dants , l actose and gl uten provoke react i ons  l es s  common l y ,  i n  some 

i nstances approach i ng the pl acebo rate of  between 5 and 1 0% .  

These  observat i ons  are even more stri k i ng i f  a l l symptoms provoked by 

each of the chal l enges are i ncl uded , rather then onl y  those const i t

ut i ng the  ma i n  present i ng compl a i nts (Tabl e 6 . 9 ) . I ndeed , many 

pat i ents admi t to h av i ng had symptoms they themsel ves d i d  not connect 

wi th the i r present i ng probl em when quest i oned i n i t i al l y ,  but the 

rel at i onsh i p  usual l y  became qu i te obv i ous when a number of  d i verse 

symptoms wou l d occur together i n  response  to part i cul ar chal l enges . 

Categori z i ng pat i ents i nto spec i fi c  syndrome groups was , therefore , 
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not al ways compl etel y cl ear-cut . As a ru l e ,  symptoms were j udged to 

be s i gn i f i cant i f  they had recentl y  prompted consul tat i on wi th a 

doctor or other heal th profess i onal , or had i nterfered s i gn i fi cantl y 

wi th the pat i ents ' day-to-day l i fe and/or work . 

I n  general , each pat i ent tended to react to chal l enges i n  an i d i o

syncrat i c ,  though reproduc i b 1 e manner . Thus , even though certai n  

compounds more frequent ly  provoked react i ons , any permutat i on or 

comb i nat i on coul d occur i n  i nd i v i dual cases , emphas i z i ng the 

i mportance of systemat i c  i nvest i gat i on and i nd i v i dual i zed d i etary 

management . Furthermore , when the react i ons to a part i cul ar chal l 

enge compound were compared i n  the vari ous pat i ent groups i t  became 

ev i dent that a s i ngl e substance such as asp i ri n  cou l d provoke many 

d i fferent symptoms , and that these were general l y  the same as a the 

pat i ents ' present i ng compl � i nt (Tabl e 6 . 10 ) . Thus , each pat i ent 

coul d be regarded not on l y  as hav i ng an i nd i v i dual cl uster of 

chemi cal i d i osyncraci es ,  but al so a spec i fi c  pattern of target organ 

suscept i bi l i ty wh i ch may i nvol ve one or more organ systems . 

From the pattern of cha 1 1  enge react i ons i t  can al so be seen that 

pat i ents wi th mi gra i ne ,  i rri tabl e bowel and " systemi c "  symptoms were 

a more I sens i t i ve group than those wi th urt i cari a or asthma ( F i gure 

6 . 2) , react i ng on average to a s i gn i fi cantly greater number of chal l 

enges wi th i n  the test battery . Those wi th systemi c symptoms were the 

most sens i t i ve of al l ,  wi th a strong tendency to react adversely to 

mul t i p1 e drugs and other . env i  ronmental substances as wel l (Chapter 

8) . In these pat i ents asp i ri n - sens i t i v i ty appears to be a goo� 

marker of hei ghtened reacti v i ty to other chal l enge sUbstances ( F i gure 

6 . 3 ) . 



CHAPTER 7 

FAM I LY STUD I ES 
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I NTRODUCT ION 

Once the ful l spectrum of cl i n i cal man i festat i on s  of food i ntol erance 

was apprec i ated i t  became apparent that a fami l y  h i story of  rel ated 

symptoms was common . I n  1 982 a paed i atr i c i an ,  Dr . V .  Soutter , j o i ned 

the Al l ergy Cl i n i c  at RPAH , and i t  was then poss i bl e  to test  symptom

at i c  ch i l dren as wel l as the i r  parents . I n  a three -year peri od ( from 

l ate 1 982 to September 1 985 ) 1 98 fami l i es  presented wi th  at l east one 

ch i l d  and one parent sufferi ng from symptoms suspected of  be i ng due 

to  food i ntol erance . In 1 26 fami l i es  al l affected members underwent 

d i etary e l i mi nat i on and doubl e b l i nd chal l enge test i ng ,  prov i d i ng an 

opportun i ty to  determi ne  whether i d i osyncrat i c  react i on s  to  each 

part i cul ar food substance mi ght h ave a genet i c  bas i s .  

PAT I ENTS AND METHODS 

Of the  1 98 fami 1 i es present i ng to the Al l ergy Cl i n  i c ,  72 were not 

i nc l uded i n  the present anal ys i s s i nce at l east one  member d i d  not 

compl ete the  el i mi n at i on and chal l enge protocol . The rema i n i ng 1 26 

fami l i e s  were made up of 350 i nd i v i dual s ,  as summari zed i n  Tabl e 7 . 1 .  

The d i stri but i on of  present i ng symptoms amongst  the 350 i nd i v i dual s 

tested i s  shown i n  Tabl e 7 . 2 .  Because of the paed i atri c referral 

pattern at the  cl i n i c  there was a sel ect i on b i as towards c h i l dren 

present i ng wi th behav i our d i sturbances ( 34% of  those under the age of 

1 5 ) . A maj ori ty ( 50%) of parents  presented wi th  symptoms referrabl e 

to two or  more organ systems , wi th  or wi thout const i tut i onal  symptoms 

such as 1 ethargy and mal a i se , and were therefore c l ass  i fi ed i n  the 
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" systemi c "  group . There was a strong tendency for s i mi l ar symptoms 

to cl u ster wi th i n  fami l i es , al though th i s  was not un i vers al  (data not 

shown ) . I n  fami 1 i es  where two or more members were c l ass  i f i  ed as 

h av i ng " systemi c "  man i festat i ons the domi nant  symptoms o ften vari ed 

between i nd i v i dual s .  

TABLE  7 . 1  

FAM I LY MEMBERS TESTED 

Fam i l y  Members Tested 

Mother and 1 ch i l d  

Mother and 2 ch i l dren 

Mother and 3 or more ch i l dren 

Father and 1 ch i l d 

Father and 2 or more ch i l dren 

Both parents and 1 ch i l d · 

Both  parents  and 2 ch i l dren 

Both parents and 3 or more ch i l dren 

Ne i ther parent and 2 ch i l dren 

Ne i ther parent and 3 or more ch i l dren 

Number of  Fam i l i e s  

52 

1 2  

4 

1 

o 

6 

1 1  

5 

23 

6 

* Two fami l i es i ncl uded one grandch i l d and one fami l y  i nc l uded two 

grandch i l dren . 
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TABLE  7. 2 

PRESENTI NG SYMPTOMS 

Syndrome Number of Pat i ents 

Ch i l dren Parents  

Urt i cari a 4 1 1  

Eczema 1 9  3 

Asthma 7 4 

Rh i n i t i s 16  6 

I rr i tabl e bowel syndrome 22 1 1  

Mouth u l cers 0 3 

M i gra i ne  1 5  1 7  

Hyperact i v i ty 7 7  7 

Systemi c 66 62 

TOTAL ( 350 )  226 1 24 

Chal l enges 

Doubl e - bl i nd chal l enges were admi n i stered as outl i ned i n  Chapter 6 .  

Care was taken to ensure that each member of  a fami 1 y  was g i  ven 

chal l enges i n  a d i fferent order so as to mi n i mi ze the  l i kel i hood of 

them devel op i ng react i ons  i n  " sympathy"  wi th  one another . S i nce the · 

t i me of onset and durat i on of react i on s  between i nd i v i dual s was 
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extremel y vari abl e ,  chal l enges wi th i n a fami l y  rap i dl y  became out -of

step after two or three react i ons , further reduci ng the l i kel i hood of 

the  resul ts be i ng i nfl uenced by expectat i ons . 

Stat i st i cal Anal ys i s  1 
React i on s  to each test substance were tabul ated separatel y for each I 
i nd i v i dual . To determi ne  whether react i on s  were random , or  whether 

there was a s i gn i fi cant tendency for members of  the s ame fami 1 y to 

react to the same substances , the resul ts were re- tabul ated as 

fol l ows . I f  every member tested wi th i n  a fami l y  reacted to  a p art -

i cul ar chal l enge compound , that fami l y  was cl ass i fi ed as  +/+ for that 

compound ; i f  none of  the members tested showed any react i on ,  the 

fam; 1 y was cl ass  i fi ed as -/ - for the compound ; i f  some members 

reacted and others d i d  not the outcome was c l ass i fi ed a s  d i scordant 

(+/ - ) for the  chal l enge i n  quest i on .  Th i s  procedure was repeated for 

each chal l enge compound . The random chance of  any two o r  more unre

l ated i nd i v i dual s havi ng +/+ , -/- or +/ - react i on s  to each  of  the 

cha  1 1  enges was determi  ned from the frequency of react ; ons  i n  the 

overal l pat i ent  popul at i on descri bed i n  Chapter 6 ,  from whom the 

fam; 1 i es were drawn , and expressed as b i  nomi a 1 probab i 1 i t  i es . The 

n umber of fami 1 i es react i ng as +/ + ,  -/ - or +/ - for e ach cha  1 1  enge 

compound was then cal cul ated by mul t i pl y i ng the  number of fami l i es i n  

wh i ch al l members were tested w i  t h  that compound , by the rel evant 

b i nom i al  probab i 1 ty .  These were compared wi th  the n umber of fami l i es 

observed i n  each category (+/+ , -/ - or +/ - )  for each compound , u s i ng 

the Ch i - squared goodnes s - of- fi t test ( Ch apter 3 ) . 

j 1 
I 
'l � j 
1 
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RESULTS 

The expected and observed react i on patterns for each  chal l enge 

substance are shown i n  Tabl es 7 . 3 ,  7 . 4 ,  7 . 5  and 7 . 6 .  I n  each  tabl e ,  

the number of fami l i es tested wi th  each chal l enge substance i s  

i nd i cated , al ong wi th the observed number of fami l i es where none of 

the members reacted (-/ - ) ,  al l members tested devel oped a react i on 

(+/+) , or there were d i scordant resu l ts wi th i n  the fami l y  (+/ - ) .  For 

compari  son , the number of fami 1 i es " expected " i n  each category i s  

tabul ated a l ongs i de the observed resu l  ts , together wi t h  the C h i 

square stat ist i c and P- val ue . 

Tabl e 7 . 3  shows the observed and expected patterns wi th  each of the 

chal l enges , pool i ng al l pos i t i ve react i ons  regardl ess  of  the nature 

of  the  symptoms provoked i n  each  case . W i th the except i on of 

prop i on ate , there was a s i gn i fi cant tendency for members of the  s ame 

fami l y  to react i n  the same way to e ach  of the chal l enges . 

S i nce the use  of pool ed data mi ght obscure a more s i gn i fi cant pattern 

w i t h i n  one or more sub-groups , the react i ons  of, each i nd i v i dual were 

re- tabul ated accord i ng to the part i cul ar symptom compl ex provoked by 

each cha  1 1  enge , the most common of wh i ch were headache , gast ro

i ntest i nal , and neuropsych i atri c symptoms . The l atter i ncl uded 

l ethargy , cerebral symptoms such as  i mpai rment of concentrat i on and 
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memory , hyperact i ve behav i our , or changes i n  mood such  as depress i on 

and i rr i tabi l i ty ,  wi th  or wi thout concurrent phys i cal symptoms 

(Chapter 6 ) . 

Compari  sons  of observed and expected patterns for e ach  of these,  

u s i ng the C h i - squared goodness - of- fi t test , are shown i n  Tabl e s  7 . 4 ,  

7 . 5  and 7 . 6 , respect i ve l y .  Al though asthma , rh i n i t i s ,  eczema and 

urt i cari a al so occurred i n  some i nd i v i  dua 1 s ,  the  numbers were too 

smal l for val i d  stat i st i cal anal ys i s .  

Among fami l y  members who experi enced headache or gastro i ntest i nal 

react i on s  there were onl y  a few s i gn i fi cantl y s hared p attern s , a 

fi nd i ng wh i ch coul d be due to chance g i ven the  rel at i vel y smal l 

n umber of i ndi  v i  dual s i n vo 1 ved . However , amongst those  who exper

i enced neuropsych i atri c symptoms there was a stri k i ng concordance of 

react i on pattern wi th al l chal l enge compounds (Tabl e 7 . 6 ) , s uggest i ng 

that th i s  sub-group i s  l argel y  respon s i bl e  for the  s i gn i fi cant 

fi gures shown i n  Tabl e 7 . 3 . A cl oser exami nat i on of  the  data  i n  

Tabl e 7 . 6  shows that t h e  magn i tude o f  the Ch i - square stat i st i c  i s  

a 1 most  ent i re 1 y accounted for by the +/ + component o f  t h e  react i on 

pattern w i th  each  chal l enge . Thus , at l east w i th  respect to symptoms 

i nvol v i ng the central nervous  system , there appears to be a s i gn i fi 

cant fami l i al tendency to react to the same test substances . 
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TABLE 7 . 3  

OBSERVED AND EXPECTED RESPONSE PATTERNS I N  126 FAM IL IES  

Number of 

farni l i es 

tested 

126 
106 
95 
97 
91 
35 
93 

1 17 
31 

Number of 

farni 1 i es 

tested 

126 
106 
95 
97 
91 
35 
93 

117  
31  

Observed 

-/- +/+ +/-

1 1  62 53 
21  37 48 
15  39 41 
13 38 46 
30 26 35 
1 1  6 18 
1 5  32 46 
21  34 62 
9 9 13 

TABLE 7 . 4  

Expected 

-/- +/+ +/-

6 . 3  54 . 2  65 . 5  
12 . 7  27 . 6  65 . 7  
10 . 5 26 . 6  58 . 9  
9 . 7  28 . 1  59 . 2  

19 . 1  14 . 6  58 . 2  
8 . 1 4 . 6  22 . 1  
8 . 4  28 . 8  58 . 6  

18 . 7  23 . 4  74 . 9  
5 . 0  6 . 2  19 . 8  

HEADACHE RESPONSE PATTERNS IN 126 FAMIL IES 

Observed 

-/- +/+ +/-

71 7 48 
61 6 39 
48 6 41 
67 7 40 
57 3 30 
22 0 13 
40 6 45 
72 5 40 
23 1 7 

Expected 

-/- +/+ +/-

60 . 2  4 . 8  61 . 0  
49 . 9  4 . 0  52 . 0  
43 . 6  4 . 0  47 . 4  
55 . 2  4 . 1 54 . 7  
51 . 3  2 . 0  36 . 7  
22 . 5  0 . 5 12 . 0  
36 . 6  5 . 2 49 . 2  
65 . 8  2 . 8  48 . 4  
19 . 1  0 . 5 1 0 . 5 

X2 P va lue 

7 . 0  <0 . 01 
13 . 4  <0 . 005 
13 . 2  <0 . 005 
7 . 6  <0 . 01 

24 . 4  <0 . 005 
2 . 2  ns 

8 . 3  <0 . 005 
7 . 3  <0 . 005 
6 . 8  <0 . 005 

X2 P va lue 

5 . 7  <0 . 05 
6 . 7  <0 . 01 
2 . 3 ns 

8 . 5  <0 . 01 
2 . 4  ns 

0 . 6  ns 

0 . 8  n s  

3 . 8 ns 

2 . 6  ns 



Chal lenge 

Asp ir i n  
Amines 

' MSG 
Preservat ives 
Ant iox idant 
Prop ionate 
N i trate 
Tartraz i ne 
Erythros ine 

Cha l lenge 

Aspi r i n  
Amines 
MSG 
Preservat i ves 
Ant i ox idant 
Prop ionate 
N i trate 
Tartraz i ne 
Erythros ine 

Nunber of 
Pat ients 
Tested 

126 
106 
95 
97 
91 
35 
93 

1 17 
31 
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TABLE 7 . 5  

GASTROI NTEST I NAL RESPONSE PATTERNS I N  126 FAM I L IES 

Observed 

-/- +/+ +/-

54 10 61 
52 6 47 
38 6 51 
59 14 41 
55 5 30 
20 2 13 
37 9 46 
67 8 42 
15  5 11  

-/-

44 . 5  
57 . 5  
41 . 7  
51 . 8  
46 . 6 
17 . 6  
34 . 1  
65 . 8  
14 . 6  

TABLE 7 . 6  

Expected 

+/+ +/-

9 . 0  71 . 3  
3 . 8  43 . 7  
4 . 5  48 . 8  
4 . 9  57 . 3  
2 . 7  40 . 7  
1 . 2  16 . 3  
6 . 2  51 . 7  
3 . 0  50 . 2  
1 . 2  15 . 2  

NEUROPSYCHIATRIC RESPONSE PATTERNS I N  126  FAM IL IES 

Number of 
Fami l ies 
Tested 

126 
106 
95 
97 
91 
35 
93 

1 17 
31 

Observed 

-/- +/+ +/-

54 19 53 
62 8 35 
50 9 37 
61 12 42 
62 5 24 
28 2 4 
53 6 34 
63 14 40 
16  3 12 

Expected 

-/- +/+ +/-

64 . 1  3 . 9 57 . 0  
67 . 8  1 . 5 35 . 7  
60 . 5  1 . 5 34 . 1  
68 . 1  2 . 3 44 . 6  
61 . 2  1 . 1  28 . 7  
25 . 0  0 . 2  8 . 8  
60 . 5  1 . 2 31 . 3  
72 . 4  1 . 9 42 . 7  
19 . 6  0 . 5  1 1 . 0  

x2 P va lue 

3 . 6  ns 
2 . 1 ns 
0 . 9  ns 

22 . 5  <0 . 005 
6 . 2  <0 . 05 
1 . 6  ns 
2 . 1 ns 
9 . 8  <0 . 005 

12 . 7  <0 . 005  

x2 P va lue 

60 . 3  <0 . 0001 
29 . 5  <0 . 0001 
39 . 6  <0 . 0001 
4 1 . 8  <0 . 0001 
14 . 6  <0 . 0005 
19 . 2  <0 . 0001 
18 . 6  <0 . 0001 
77 . 4  <0 . 0001 
14 . 4  <0 . 0005 
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D I SCUSS ION 

The data presented here , deri ved from ana 1 ys i s  of  the cha  1 1  enge 

react i on patterns  i n  1 26 fami l i es ,  prov i des evi dence of a tendency 

for chemi cal  i d i osyncras i es to exh i b i t  a fam i l i al pattern . Th i s  i s  

most marked wi th  neuropsych i atri c symptoms (Tabl e 7 . 6 ) , wh i ch ' may be 

a resu l t of the fact that i n  over ha l f of the fami l i es  were referred 

for i nvest i gat i on of a ch i 1 d wi th  behav i oura 1 symptoms . A 1 though 

frequentl y l abel l ed " hyperact i ve " , s uch ch i l dren often al so man i fest 

ed systemi c symptoms such as l ethargy , mal a i se , l i mb pa i ns , abdomi nal  

pa i n ,  headaches and i rri tabi l i ty .  The d i ffi cul t i es assoc i ated wi th 

eval u at i ng s uch ch i l dren h ave al ready been d i scus sed (Ch apter 6 ) . 

W i th  subj ect i ve symptoms of  th i s  k i nd the obv i ou s  quest i on ari ses 

whether s i mi l ar chal l enge react i ons  wi th i n  a fami l y  m i ght be due to 

psycho l og i cal factors , such that ch i l dren , parents and/or s i bl i ngs  

may h ave reacted " i n  sympathy"  wi th one  another . Th i s  i s  unl i kel y to  

h ave occurred , however , s i nce each fami l y  member was g i ven a d i ffer

ent set of  chal l enge capsu l es  i n  wh i ch the order of the test 

compounds was randomi zed , and s i nce the vari ab 1 e durat i on of the 

chal l enge reacti ons usual l y  resul ted i n  the chal l enges becomi ng out 

of  step w i th i n  a fami l y .  Thu s , two members of  the same fami l y  wou l d 

rarel y ,  i f  ever , h ave taken the same chal l enge on the same day .  
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Thus  the  quest i on of  whet her " l earned i l l ness  beh av i our"  mi ght  resul t 

i n  fami 1 y members deve 1 op i  ng s i  mi  1 ar symptoms (Wh i tehead et al . , 

1 982 ) , regardl ess  of the tr i gger , i s  more d i ffi cul t to an swer . How

ever , the  fi nd i ng of s i gn i fi cant fami l i al cl uster i ng of react i v i ty 

us i ng a randomi zed seri es of chal l enge tests s uggests that the  spec

i fi c  chemi cal i d i osyncrac i es are genet i cal l y  determi ned ,  even though 

the part i cul ar symptoms expressed may i n  some way h ave been psychol 

og i cal l y  cond i t i oned . 

I t  i s  wel l recogn i zed · that recurrent abdomi na  1 pa  i n ,  headache and 

l i mb pai n s , somet i mes  referred to as " peri od i c "  syndromes ,  are common 

i n  ch i l dhood , and tend to c l uster i n  " pa i nfu l  fami l i e s "  ( Wyl i e  & 

Sch l ess i nger , 1 933 ; Cul l en & MacDonal d ,  1 963 ; Oster , 1 972 ; Apl ey , 

1975 ) . I n  the absence of organ i c  pathol ogy such  symptoms are often 

assumed to be 
·
psychogen i c ,  al though there i s  ev i dence that th i s  may 

not be the case (McGrath et al . ,  1 983 ) . Some authors h ave  suggested 

that such fami l i es  may h ave a " const i tut i onal l y  l ow pa i n  thresho l d "  

( Oster , 1 972 ) . The rol e  of food i ntol erance i n  the  peri od i c  

syndromes of ch i l dhood i s  controvers i al ( Chapter 6 ) . Mos t  author i t i es 

con s i der th i s  to be a rare cause (Apl ey ,  1 97 5 ) , al though i t  i s  

acknowl edged that pat i ents themse l ves frequentl y i mp 1 i cate spec i fi c 

foods ( Stone & Barbero , 1 970) . Coca ( 1 953 ) noted the  occurrence of 

" fami l i al non - reag i n i c food al l ergy" i n  40 fami l i es ,  but h i s  

d i agnost i c  cri ter i a are o f  doubtful val  i d i ty ,  and h i s  not i on of 

" i d i obl apt i c "  al l ergy has  fal l en by the ways i de ( Chapter 9 ) . 
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I NTRODUCT I ON 

From Chapter 6 i t  i s  ev i dent that amongst pat i ents wi th a n umber of 

apparentl y d i verse cl i n i cal syndromes there i s  a h i gh preval ence of 

food i ntol erance as j udged by the ab i l i ty of doubl e - bl i nd chal l enges 

to provoke a recurrence 'of symptoms . However , the cha 1 1  enge d ata 

al one do not al l ow any concl us i ons  to be drawn about the effect i ve

ness  of  l ong -term d i etary man agement i n  such  i nd i v i dual s .  I n  an 

attempt to address  t h i s i ssue , a retrospect i ve fol l ow- up study of 

pat i ents  present i ng for d i etary i nvest i gat i on was carri ed out by 

quest i onnai re , the resul ts of  "wh i ch are outl i ned i n  th i s  chapter . 

MATER IALS AND METHODS 

Pat i ents surveyed were those descri bed i n  Chapter 6 ,  fal l i ng i nto the 

d i agnost i c  groups l i sted i n  Tabl e 8 . 1 .  Up to December 1 985 , a total 

of 1 , 859 pat i ents  were eval uated , 1 , 1 58 of  whom compl eted the stri ct 

el i mi nat i on and chal l enge protocol . Those who i mproved on the el i m

i nat i on d i et and subsquentl y compl eted the chal l enge protocol were 

surveyed separatel y from those who d i d not return for fol l ow- up 

(Append i x  15 and Append i x  1 6 ) . 

Pat i ents were asked to i nd i cate the degree to wh i ch the i r d i et was 

st i l l  restri cted , and to rate the i r current state of heal th compared 

wi th  when the e l i mi nat i on d i et was fi rst prescri bed . They were al so 

asked whether there were recurrences of symptoms , and i f  so to i dent

i fy suspected tri ggeri ng factors . 
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TABLE  8 . 1 

PATI ENTS COMPLETING EL IM INATION D I ET AND CHALLENGE PROTOCOL 

Presenti ng 

Syndrome 

Eczema 

Asthma 

I BS 

Mouth ul cers 

Mi grai ne 

Hyperact i ve 

Systemi c 

Total No . 

Present i ng 

2 13  

1 9 1  

309 

1 4  

1 95 

244 

696 

No . Compl et i ng 

Protocol 

1 14 

140 

1 56 

13  

1 1 1  

1 63 

46 1 

No . Ava i l abl e * 

For Fol l ow-Up 

1 07 

1 2 1  

1 43 

1 2  

99 

1 43 

4 1 4  

* Pat i ents who had not changed the i r address  or d i ed .  

Present i ng 

Syndrome 

Eczema 

Asthma 

I BS 

Mi gra i ne 

Hyperact i v i ty 

Systemi c 

TABLE  8 . 2  

QUEST IONNAIRE REPL I ES (%l  

Pat i ents Compl eti ng 

Protocol 

51  

40 

66 

69 

46 

67 

Pat i ents Not 

Compl et i ng 

43 

40 

38 

37 

37 

42 
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Ten percent of  the pat i ents had changed address , and coul d not be 

contacted for fo 1 1  ow- up . Of the rema i nder , 53% of pat i ents who 

comp 1 eted the cha 1 1  enges , rep 1 i ed to the quest i onna i res , and 39% 

rep l i ed of those who were started on the el i mi nat i on d i et but fa i l ed 

to return for fo 1 1  ow- up and d i d  not undergo doub 1 e - b 1 i nd cha 1 1  enge 

(Tabl e 9 . 2 ) . 

RESULTS 

Overal l ,  of those who compl eted the e 1 i mi  nat i on d i et and cha 1 1  enge 

protocol  76% cont i nued to ma i nta i n  a restri cted d i  et s i x  months to 

fi ve years after i n i t i al presentat i on (Tabl e 8 . 3 ) . The maj ori ty 

( 81%) experi enced recurrences re1 ated to foods , and as i n  pat i ents 

wi th R IU/AO the foods i dent i fi ed by each i nd i v i dual  corresponded 

cl osel y to those i ncri mi nated from the resu l ts of doubl e - bl i nd chal l 

enge (data not shown ) . 

I n  add i t i on ,  35% of pat i ents noted that certa i n smel l s  al so prec i p 

i tated symptoms , most  often headache , nausea and mal a i se .  Stress  was 

fel t to be a tri ggeri ng factor by 1 0% of pat i ents , and other mi scel l 

aneous factors ( e . g .  i nfect i on ,  hormonal changes and exert i on )  were 

i ncr i m; nated by 3 1% .  Three -quarters regarded themse1 ves as be i ng 

e i  ther compl etel y wel l , or cons i derabl y better than when they had 

fi rst presented for i nvest i gat i on .  



Number of pat ients 

Cont inu i ng restr ict i on (%) 

Recurrences (%) 

Foods 

Smel ls 

Stress 

Other 

Symptoms at fo l low-up (%) 

Comp lete ly wel l 

Much better 

A 1 i tt le better 

No change 

Worse 
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TABLE 8 . 3  

SYMPTOMS ON F I NAL D IET AT FOLLOW-UP 

Eczena Asttvna IBS 

55 48 95 

73 73 84 

95 79 71 

20 48 22 

15  10  7 

40 38 26 

13 8 23 

69 50 58 

15 29 1 5  

4 10 3 

0 2 1 

M igrai ne Hyperact i ve Systemic 

Ch i 1dren 

68 66 278 

77 77 75 

79 86 82 

38 20 44 

9 5 12 

41 21 29 

9 1 1  17 

54 71  58 

25 1 5  14 

7 3 8 

2 0 4 

Al though the  number of quest i onna i re repl i es from those  who fa i l ed to 

compl ete the el i mi nat i on and chal l enge programme was rather l ow 

(39%) , i t  was i nterest i ng to note that 63% h ad cont i nued to restri ct 
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the i r d i et (Tabl e 8 . 4 ) . The foods i ncri mi nated as tri ggeri ng recurr

ences i n  th i s  group were very s i mi l ar to  those  i dent i fi ed by pat i ents 

who h ad compl eted the chal l enges . Hal f th i s  group of  pat i ents 

cons i dered themsel ves to be e i ther compl ete ly  we 1 1  or much better 

t han they h ad been at the t i me of present at i on , but a s i gn i fi  cant 

mi nori ty reported the i r symptoms as be i ng "no better" . 

No . of pat ients 

Cont inu ing restr ict i on (%) 

Symptoms at fo l low-up: (%) 

Coql 1ete 1y wel l  

Much better 

A 1 i tt le better 

No better 

Worse 

Eczema 

35 

63 

14  

37  

14  

29 

6 

TABLE 8 . 4  

NON STARTERS/COMPLETERS 

AsUma 

18 

72 

1 1  

44 

17 
22 

6 

I BS 

55 

56 

13 

33 

29 

18 

7 

M igra ine 

29 

55 

17 

35 

17 

24 

7 

Hyperact ive Systemic 

Ch i 1dren 

25 

64 

o 
48 

28 

24 

24 

85 

67 

8 

45 

21 

22 

4 
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D I SCUSS I ON 

At i n i t i al presentat i on pat i ents s uspected of  hav i ng food  i ntol erance 

were g i ven al l the necess ary i n struct i on for d i etary test i ng .  Those 

whose symptoms i mproved on the el i mi nat i on d i et were asked to contact 

the d i et i t i an and were sent a set of doubl e - bl i nd chal l enge capsu l es ,  

wi th i nstruct i ons  to return for fol l ow- up once these were compl eted . 

Overal l ,  of the 1 , 859 pat i ents commenced on the el i mi nat i on d i et 62% 

s uccessful l y  compl eted the el i mi nat i on and chal l enge protocol . The 

remai nder were l ost to fol l ow- up , and i t  was i n i t i al l y assumed that 

most of  these pat i ents had experi enced no  i mprovement on the  e 1 i m

i nat i on d i et .  However , when surveyed by quest i onnai re i t  was found 

that of the 39% who rep 1 i ed a s i gn i fi  cant pro port i on h ad i ndeed 

restri cted the i r d i et ,  al though thy d i d  not proceed wi th  the  chal l 

enges . The most  common reason s for fa i l ure to  compl ete the protocol 

had to do wi th the stri  ngency and i nconven i ence of the  e 1 i mi nat i on 

d i et ,  but many of  these pat i ents had arr i ved at a mod i fi ed d i et by 

tri al and error , based on the i nformat i on rec i eved at the  Al l ergy 

Cl i n i c .  I t  therefore seems reasonabl e to concl ude that the preval 

ence of food i ntol erance amongst our pat i ents , as j udged by the 

proport i on compl et i ng the el i mi nat i on d i et and chal l enge programme 

( Chapter 6 ,  Tabl e 6 . 4 ) ,  i s  l i kel y to be a conservat i ve est i mate . 

The fact that the demand i ng nature of  the el i mi nat i on d i et and 

chal l enge protocol was such  that nearl y hal f the pat i ents present i ng 

dropped out mi ght be taken to i nd i cate that th i s i s  an unsat i sfactory 
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means of  d i etary i nvest i gat i on .  I n  general , however , i t  was found 

that those who were most h i gh l y  mot i vated to compl y wi th the program 

were pat i ents wi th the most d i sabl i ng and chron i c  symptoms , i n  whom 

the  el i mi nat i on d i et had resul ted i n  substant i al ( and somet i mes  

dramat i c)  i mprovement . A stri ngent i n i  t i a 1 d i  et can therefore be 

regarded as a useful mean s of screen i ng out those pat i ents wi th 

rel at i vel y mi l d  symptoms who woul d be unl i ke ly  to compl y  wi th a 

restri cted d i et i n  the l ong -term , even i f  some of  the i r symptoms were 

found to be food - rel ated . 

I t  i s  d i ffi cul t to accuratel y  esti mate the l ong -term success -rate of 

d i etary management , s i nce onl y  sl i ghtl y more than h al f the  pat i ents 

surveyed repl i ed to the quest i onna i res . The fi gures i n  Tabl e 8 . 3  are 

therefore l i kel y to be s i gn i fi cant ly  b i ased towards those pat i ents 

who i mproved after di etary mod i fi cat i on .  Neverthe  1 ess , i t  i s  ev i,dent 

that amongst these i nd i v i dual s a majori ty experi enced food,- rel ated 

exacerbat i ons  and had cont i nued to restri ct the i r d i  et . I n  many 

pat i ents other factors such as strong smel l s ,  hormonal changes , 

stress  and i nfect i ons  were al so  i ncri mi nated i n  cau s i ng recurrences , 

emphas i z i ng that food i s  not al ways the sol e tri gger i ng factor i n  

such cases . I ndeed , at a cl i n i cal l evel i t  was noted that the 

threshol d for adverse food react i ons  coul d somet i mes be l owered 

premenstrua 1 1  y ,  duri  ng an acute i nfect i on ,  or when a pat i ent was 

under s evere emot i ona 1 stress .  Adverse react i ons  to strong smel l s 

and fumes usual l y  con s i sted of headache ,  nausea and mal a i se , and were 

more of a probl em when the d i et was h i gh l y  restri cted ; conversel y as  
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the d i  et w·as 1 i bera 1 i zed such react i ons  tended to become 1 ess  marked . 

The most sens i t i ve pat i ents , part i cul arl y those i n  the  " system ic "  

group , often found i t  i mposs i bl e  to l i beral i ze the i r d i et s i gn i f ic 

ant ly  s i nce even mi nor l apses woul d l ead to the recurrence o f  d i s 

abl i ng symptoms . I n  such  i nd i v i dual s s uccessful  l ong-term management 

often requ i red a mu1 t i d i sc i pl i n ary approach , wi th  atten t i on be i ng 

pa i d  to d i etary ,  as wel l as env i ronmenta 1 ,  phys i ca 1 and emot i  ona 1 
t 

tri gger i ng factors . I n  order to ma i nta i n adequate nutri t i on pat i ents 

were as ked to keep a check on the i r  we i ght  and were al so prescri bed 

appropri ate v i tami n and mi neral suppl ements . I f  i nd i cated , d i etary 

adequacy was formal l y  asses sed by ask i ng the pat i ents  to keep a s -day 

food d i ary . Th i s  was anal ysed us i ng the " Soda "  computor programme 

(Verai on 1 . 2 ,  R . J . Hart l ey ,  1982 ; Computer Model s ,  P . O .  Box 280 , 

Bentl ey ,  Western Austral i a ) , wh i ch prov i des  an est i mate of  the  dai ly  

i ntake of al l macronutri ents , v i tam i ns , cal c i um and i ron . 
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Al though  food i d i osyncrasy has been known s i nce H i ppocrat i c t i mes , 

modern i nterest i n  the subj ect began around the turn of the century 

wi th  the rap i d  expan s i on i n  knowl edge of i mmunol og i cal react i ons  to 

tox i ns . Progress  s i nce that t i me can be d i v i ded i nto three phases : 

( i ) a sc i ent i fi c  phase duri ng the decade after the fi rst descri pt i on 

of  anaphyl ax i s by Port i er and R i chet i n  1 902 , i n  wh i ch most  of the 

bas i c al l erg i c phenomena were descri  bed i n  both an i mal  s and man ; 

( i i )  a cl i n i cal descri pt i ve peri od , spann i ng hal f a century ,  duri ng 

wh i ch l i ttl e sc i ent i fi c  progres s was made ; and ( i i i )  a peri od of 

renewed sc i ent i fi c i nterest beg i nn i ng wi th the i dent i fi cat i on of I g E  

as  t h e  " reag i n i c " ant i body by I s h i zaka and col l eagues i n  1 965 

( I s h i zaka et al . ,  1 966 ; I s h i zaka & I sh i zaka , 1 967 ) . 

Earl y Sc i ent i fi c  Stud i es 

The d i  scovery of anaphy1 ax i s i s  general l y  attri buted to R i  chet and 

h i s  assoc i ates Heri court and Port i er i n  1 902 , ari s i ng out of R i chet ' s  

earl i er stud i es on the toxi c or urt i cat i ng substance of the Portugese 

man - of-war . I n i t i al l y ,  i t  was bel i eved that anaphyl ax i s represented 

the l oss  of  protect i on from a tox i n ,  but i t  was soon shown that non 

toxi c substances coul d produce s i mi l ar react i ons  (Arthus , 1 903 ) , and 

that sen s i t i zat i on resul ted i n  the format i on of an anaphyl actogen i c  

substance wh i ch coul d be pas s i vely tran sferred wi th  serum (Otto , 

1 907 ; Fri  edman , 1 909 ; Doerr & Russ , 1 909 ) . I n  1 906 Von P i  rquet 

coi ned the term " al l ergy" , al though at the t i me i t  was st i l l  not 

cl earl y apprec i ated that th i s  was an i mmunol og i cal phenomenon . The 

suggest i on that anaphyl ax i s and i mmun i ty were d i fferent man i festat 

i on s  o f  the same underl y i ng processes  was fi rst made by Vaughan 
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( 1 907 )  after he d i scovered that an i mal s coul d be sens i t i zed not onl y  

t o  bacteri al  toxi n s , but al so prote i n s i n - horse serum and egg wh i te .  

By 1 91 0  i t  was recogn i zed that urt i cari a ,  ang i oedema and asthma i n  

h umans coul d occur as man i festat i on s  o f  anaphyl axi s ,  and h i  stami  ne 

h ad been i dent i fi ed as the pri nci pal med i ator (Dal e and La i dl aw ,  

1 9 1 0 ) . 

Rosenau and Anderson ( 1 906 ) fi rst demonstrated the  occurence of 

sens i t i zat i on v i a the gastro i ntest i nal tract , and the i dea that human 

food i d i osyncras i es mi ght be al l erg i c react i on s  was put forward s oon 

after by Horwi tz ( 1 908 ) and Hut i nel ( 1908 ) . Subsequentl y Doerr ( 1 909) 

quoted the case of  a 1 3  year-ol d boy wi th  'urt i cari a and asthma tri gg

ered by egg , and th i s  was fol l owed by s i mi l ar reports the fol l owi ng 

year by Barb i er ( 1 9 1 0 )  and Casta i gne and Gourmand ( 19 1 0 )  i n  the 

French l i terature . Sch l oss  ( 1 9 1 2 ) , an Ameri can paed i atr i c i an ,  des 

cri bed al l ergy t o  egg wh i te ,  oatmeal and nut s , and drew attent i on to 

the occurrence of urt i cari a ,  ang i oedema and eczema i n  such case s . He 

al so  showed that serum from such pat i ents  coul d pass i vel y  transfer 

sens i t i v i ty to gu i nea p i gs ,  and adapted the scarc i f i cat i on tech n i que 

of Von P i rquet for use as a d i agnost i c  test . 

The phenomenon of desens i t i zat i on ,  termed " ant i anaphyl ax i s " ,  was 

observed by Rosenau and Anderson ( 1 906 ) and Otto ( 1 907 ) , as wel l as 

by Ri  ch et and others . By 1 9 1 1 ,  Noon and Freeman h ad reported the 

successful  use of th i s procedure i n  pat i ents wi  th  h ay fever ( Noon , 

1 9 1 1 ) , and soon after th i s  Schl oss  ( 1 9 1 2 )  reported the oral desen s 

i t i zat i on of a boy wi th egg al l ergy . 
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Thus , by the  outbreak of  Worl d War I al l the  bas i c phenomena as soc 

i ated wi  th  al l erg i c react i ons  had been documented both i n  experi 

mental an i mal s and humans . The subsequent h i story of  food al l ergy i s  

one of  i ncreas i ng confus i on .  For nearl y hal f a century there was 

l i ttl e further sc i ent i fi c  progress  i n  the understand i ng of the bas i c  

mechan i sms of al l erg i c react i ons , al though -much  descri pt i ve work was 

carr i ed out by pract i c i ng cl i n i c i ans . 

C l i n i cal Descri pt i ve Peri od 

Those  i n  cl i n i cal pract i ce were hampered by the l ac k  of  apprec i at i on 

that symptoms such as asthma , urt i cari a and ang i oedema , wh i ch had by 

then come to be regarded as typ i cal of al l erg i c  react i ons , coul d al so  

be tri ggered by non - i mmunol og i cal mechan i sms . There was  cl earl y a 

strong temptat i on amongst cl i n i c i ans  to attri bute al l adverse react 

i on s  to " al l ergy " , due no  doubt to the i r  new- found abi l i ty to expl a i n 

so many prev i ousl y mysteri ous  cl i n i cal phenomena  i n  i mmunol og i cal 

terms . Th i s  i ncl uded react i ons  to foods , so that a w i de vari ety of 

assoc i ated symptoms such as i nd i gest i on ,  col i t i s ,  mi gra i ne ,  Men i ere ' s 

d i sease , can ker sores and chron i c  head col ds  al so came to be regarded 

as man i festat i ons of food al l ergy , as d i d  chron i c  fat i gue , " al l erg i c  

toxaemi a " , and other i l l -defi ned const i tut i ona  1 symptoms ( Hoob 1 er,  

1 9 1 6 ; Shannon , 1 922 ; Duke , 1 923 ; Rowe , 1 928) . 

The ; nterpretat i on of sk i  n tests was another major probl em . Many 

authors cons i dered the frequent absence of cutaneous react i v i  ty to 

food extracts i n  pat i ents  wi th cl i n i cal symptoms to be a " fal se  

negat i ve il , due  e i  ther to fa i 1 ure of observers to pay attent ;  on to  

del ayed pos i t i ve react i ons  (Vaughan , 1927 ) , or to  the fact that 
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pat i ents were 1 i ke 1 y to be sens i t  i ve to d i gested fragments rather 

than the i ntact food a s  used i n  the  tes t  sol ut i ons ( Du ke ,  1 923 ) . The 

i ntroducti on of  i ntradermal test i ng on l y  added to the confus i on 

( Cooke ,  1 92 1 ) .  Th i s  method proved to be 1 0  - 1 00 t i mes  more sen s i t

i ve than the trad i t i onal " scratch " test , resul t i ng i n  fewer " fal se 

negat i ves " , but more " fal se pos i t i ve "  react i ons . 

I t  i s  i nterest i ng to observe that a number of earl y al l erg i sts  began 

wi th a sound sc i ent i fi c background of an i ma 1 experi  mentat i on ,  but 

extrapol at i on to human s often 1 ed them far from the  path they had 

ori g i nal l y  embarked upon . For exampl e ,  Coca began h i s career wi th 

pas s i ve transfer stud i es i n  the gu i nea p i g  ( Coca , 1 9 1 9 )  and was l ater 

respons i bl e  for establ i sh i ng the standard method for prepari ng al l er� 

gen extracts ( Coca 1 922 ) , and for co i n i ng the wi del y used terms 

" reag i n i c' ant i body" and " atopy"  ( Coca and Grove , 1 925 ) . 

Subsequentl y ,  he publ i shed a monograph descr i b i ng a cl i n i cal syndrome 

of fami l i al non -reag i n i c  food al l ergy , the symptoms of  wh i ch i ncl uded 

headache , t i redness , i nd i gest i on ,  const i pat i on ,  nervousnes s , eczema , 

d i zz i ness , neural g i a ,  canker sores , heartburn , chron i c  rh i n i t i s , 

urt i cari a ,  hypertens i on ,  asthma , and a vari ety of other non - spec i fi c  

symptoms . He cal l ed th i s  " i d i ob1 apt i c  al l ergy" to d i st i ngu i sh i t  

from reagi n i c al l ergy ( Coca , 1 942 ) , but fortunatel y the term never 

ga i ned wi despread acceptance . 

Another case i n  pO i nt i s  Ri chet ' s son , Charl es  Jr . , who started work

i ng i n  h i s father ' s  l aboratory and was among the fi rst to study the 

experi mental i nduct i on of food al l ergy . Later however ,  h e , l i ke many 
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of h i s contemporari es i n  the 1 920 ' s ,  was l ed astray when confronted 

wi th  pat i ents  compl a i n ; ng of a w;  de var;  ety of s ubj ect i ve symptoms 

assoc i ated wi th  the i ngest i on of spec i fi c  foods ( Rowe and Ri chet , 

1 930 ) . R i chet Sr . , who was Profes sor of Phys i o l ogy at the  Un i vers i ty 

of Par i s ,  and was awarded the Nobel Pri ze i n  1 9 1 3  for the d i scovery 

of anaphyl ax i s ,  ended h i s career i n  obv i ous frustat i on ,  as  descr i bed 

by Vaughan ( 1 944 ) : 

" He took up study of  the occul t .  He v i s i ted med i ums . He became 

versed i n  the l ore of the i r profess i on .  I t  i s  sa i d  that what he 

wanted most was to produce a spec i men of ' ectopl asm ' so that he  

m i ght  exam i ne i t  under the mi croscope . Th i s ,  of  course , he  never 

accompl i shed . "  

Duri ng the 1 930 ' s there was much l i vel y debate amongst the cl i n i cal 

al l erg i sts  struggl i ng to comprehend the , vari ous  types of al l erg i c 

d i sorders , part i cul arl y those attri buted to food . Al though there has  

been  cons i derabl e cri t i c i sm of cl i n i c i an s  dur i ng t h i s era  ( part i cul 

arl y by May , 1 982 ) , i t  must be remembered that they were work i ng at a 

t i m� when bas i c knowl edge of i mmunopathol og i cal mech an i sms was st i l l  

rud i mentary ,  and there were no rel i abl e l aboratory method s  for 

i dent i fy i ng i mmunol og i cal react i on s . A good exampl e of the d i ffi 

cul t i es encountered i s  that of  urt i cari a and ang i oedema . The cl i n i c

al  features  h ad l ong been recogn i zed as  typ i cal of anaphyl axi s ,  and 

there was no  doubt i n  the mi nds of  most that they were al l erg i c i n  

or i g i n .  However , s ki n tests were found to be pos i t i ve i n  on l y a 

mi nori ty o f  cases , and as  po i nted out by Sch l oss  ( 1 920 ) , the rel at i on 

s h i p of the  symptoms to spec i fi c  al l erg i es was i mpos s i bl e  to  prove i n  
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pract i ce .  The  degree of confus i on caused by such  observat i ons  can  be 

apprec i ated by perus i ng the transcri pts of debates wh i ch took pl ace 

duri ng conferences at the t i me ( e . g .  d i scuss i on fol l owi ng Bal yeat and 

Rusten , 1 933 ) . One popul ar hypothes i s  to account for the occurrence 

of " fal se negat i ve "  ski n tests was that many p at i ents mi ght have 

become sens i t i zed to the d i gest i ve fragments of certa i n foods wi th in  

the  gastro i ntest i nal tract , or fol l owi ng absorpt i on i nto  the  bl ood

stream ,  so  that tests wi th the i ntact foods woul d often fa i l  to  react 

wi th the reag i n i c  ant i bod i es .  Based on th i s i dea , experi ments  were 

somet i mes carr i ed out as  descri bed i n  the fol l owi ng passage by 

Bernton ( 1933 ) : 

" I  h ave had the opportun i ty to study a pat i ent  who was subject 

to g i  ant h i  ves of the most aggravated type . I tested thi  s 

pat i ent i ntracutaneous l y  wi th  her whol e bl ood and wi th her bl ood 

serum - both of wh i ch were col l ected at the h e i ght  of  an 

erupt i on .  I al so  performed a sk i  n test wi  th  extracts of  her 

stool s and of uri ne , wi th the hope of reproduc i ng whe a  1 s ,  but 

wi th negat i ve resul ts " . 

Based on s i mi l ar reason i ng ,  " autohemotherapy " ( Bal yeat and Rusten , 

1 933 ) and 11 autogenous  uri ne therapy 11 ( Pl esch , 1 947 ) were tri  ed as 

desen s i t i zi ng techn i ques . Al though these procedures now seem al most 

comi cal l y  b i zarre , they were based on hypotheses wh i ch appeared 

pl aus i bl e  i n  the i ntel l ectual cl i mate of  the t i me .  

Another puzzl i ng exampl e was that of asp i ri n ,  wh i ch by �the 1 930 ' s  was 

recog n i zed as capabl e of caus i ng acute urt i cari a ,  ang i oedema and/or 
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asthma . These symptoms were wi del y regarded as  al l erg i c man i festat 

i on s  desp i te the  al most  i nvari abl e fi nd i ng of  negat i ve sk i n tests 

( Cooke , 1 9 1 9 ; Duke , 1 923 ) , a mi sconcept i on wh i ch has  pers i sted to 

the present day ,  at l east  i n  the mi nds of  some authors ( Speer , 1 983 ) . 

Rev i ewi ng the  s i tuat i on at that t i me ,  May ( 1 982 ) comments  as fol l ows : 

" By 1 930  the  stage was set for overwhel mi ng confus i on :  the 

u seful  ness of s ki n tests h ad been di  scounted , confi dence i n  

cl i n i cal  i mpress i ons  was h i gh ,  the  d i st i nct i on between 

asymptomat i c  and symptomat i c  sens i t i zat i on was not general l y  

made , the pl acebo effect was not cons i dered i n  e v  a 1 uat ; o n  of  

therapeut i c  man i pul at i on s , bas i c  i mmunol og i c  knowl edge was 

l i mi ted , and no one resorted to bl i nd chal l enges  to e l i mi nate 

b i as  and the power of the i mag i n at i on as  wel l as  the m i mi cry of 

neuroses " .  

I n  h i s h i stor i cal  rev i ews , May ( 1 982 , 1 986 ) descri bes the emergence 

of two school s of  thought  duri ng the 1 940 ' s and 1950 ' s .  The " ortho 

dox " school  were s a i d to  h ave adopted a r i gorous l y sc i ent i fi c  

approach , accept i ng a s  gen i une onl y  those react i on s  wh i ch  cou1 d be 

shown to have an i mmunol og i cal bas i s .  By contrast , the " unorthodox" 

school , wh i ch evol ved i nto the C l i n i cal  Ecol ogy movement ,  were sa i d 

to rel y  on unsubstant i ated cl i n i cal  i mpres s i ons , and to attri bute a 
wi  de array of i l l -defi  ned symptoms to "mul  t i p 1 e food a l l erg i  es 11 • 

Wh i l st May ' s cri t i c i sm of  today ' s  fr i nge pract i t i oners i s  l argely 

j ust i fi ed ( d i scussed i n  Chapter 6 ) , the h i stori cal p i cture he  pai nts 

i s  over- s i mpl i fi ed .  For exampl e ,  comment i ng on the art i cl e  by Rowe 
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and Ri chet ( 1 930 )  he states : 

" b 
. 

. . . .  earl ng the reputabl e and i l l ustri ous  name of R i chet 

amounted to open i ng a Pandora ' s Box wh i ch h as not yet been 

cl osed . " 

Yet , a careful read i ng of Rowe ' s  l ater work ( Rowe and Rowe , 1 972) 

shows that he h ad adopted a sound emp i ri cal  approac h . He tested , but 

eventual l y  rejected , most of the b i zarre methods of i nves t i gat i on and , 

treatment proposed by some of h i s l es s  cri t i cal col l eag ues . Further

more , he p i oneered the systemat i c  use  of el i mi n at i on d i et s , most  of 

wh i ch are st i l l  i n  use  today (Ch apter 3 ) . He ul t i matel y concl uded 

that i nd i v i d ual food chal l enges were the onl y rel i abl e means of  test

i ng ,  prov i ded symptoms had settl ed on a s u i tabl e e l i mi nat i on d i et .  

Meanwh i l e , many other " orthodox" pract i t i oners of  the  1 930 ' s and 

1 940 ' s  searched unsuccessful l y  for a more object i ve means of d i agnos

'i ng food al l erg i es .  For exampl e ,  Vaughan ( 1 939 ) , who wrote one of 

the most author;  tat i ve and wi de 1 y c i ted textbooks of the t i me on 

al l ergy , regarded 1 eukopaen i a as a characteri  st i c feature of food 

al l ergy and promoted the " l eukopaen i c  i ndex "  as a d i agnost i c  test . 

Based on th i s ,  Bl ack ( 1 956 ) devel oped a more rap i d  i n  v i tro test 

wh i ch was l ater mod i fi ed by Bryan and Bryan ( 1 960 )  and popul ari zed as 

the "cytotox i c  food test " , wh i ch ,  desp i te ev i dence of  i ts unre1 i a

b i l i ty ( Van Metre , 1 983 ; Anderson , 1 987 ) , rema i ns  wi del y  used today .  

S i mi l arly ,  the  " pul se test " was devel oped by Coca ( 1 942 ) i n  order to 

detect non - reag i n i c  or " i d i obl apt i c "  al l erg i es ( see above ) . Th i s  

test has al so fal l en i nto d i srepute i n  med i cal  c i rcl es , a l though i t  
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i s  st i l l  advocated by many al ternat i ve pract i t i oners . Another 

method , st i l l  popul ar amongst Cl i n i cal Ecol og i sts , i s  i ntracutaneous  

and/or subl i ngual " provocat i on - neutral i zat i on "  test i ng ,  based on  the 

ski n - test end - po i nt t i trat i on method popul ari zed by Hansel  and R i nkel 

i n  the 1 940 ' s  and l ater mod i fi ed by Lee ( 1 96 1 ) ,  and D i ckey and 

Pfe i ffer ( 1 964 ) . As wi th �the other tests descri bed above , the 

current v i ew i s  that th i s  techn i que has no val i d  sc i ent i fi c  bas i s 

( Van Metre , 1 983 ; Anderson , 1 987 ) . 

Recent Sc i ent i fi c  Stud i es and Current V i ews 

Thus , for nearl y h al f a century l i ttl e sci ent i fi c  progress  was made 

i n  the understand i ng of al l erg i c d i sorders , creat i ng an i ntel l ectual 

vo i d  wh i ch was f i l l ed wi th a vari ety of fanc i ful  theori es  and pract 

i ces  advanced by cl i n i cal al l erg i sts . As a resu l t ,  the fi el d of 

al l ergy i n  general , and food al l ergy i n  part i cul ar , came to be  

regarded as  " unsc i ent i fi c "  by many orth6dox phys i c i ans . The s i tuat i on 

began to change duri ng the 1 960 ' s ,  part i cul arl y after the d i scovery 

that mast  cel l s  were the source of h i stami ne ( Ri l ey & West , 1 953 )  and 

the i dent i fi cat i on of IgE  as  the reag i n i c  ant i body ( I sh i zaka et al . ,  

1 966 ) . Th i s  opened the way for a deta i l ed understand i ng of mast cel l 

funct i on  and the i dent i fi cat i on of a w i  de array of i nfl ammatory 

med i ators , i nc l  ud i ng the prostagl and i ns and 1 eukotri enes , and more 

recent ly  the central rol e of  T cel l s  i n  regul at i on of IgE  product i on 

( rev i ewed by Goetzl & Kay , 1 982 ; I sh i zaka , . 1 984) . At a c l i n i ca l  

l evel , i t  became poss i bl e  to cl ass i fy hypersen s i t i v i ty react i ons  on  a 

more rat i ona l  bas i s accord i ng to the underl y i ng i mmunopathol ogy 

( Coombs & Gel l , 1 968) , more soph i st i cated d i agnost i c  tests were 
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i ntroduced ( rev i ewed by Freed , 1 987 ) , and a range of powerful pharma

col og i cal agents  became ava i l abl e for the  treatment  of al l ergjc. 

d i sease . As a consequence there h as recentl y been renewed i nterest 

i n  food al l ergy , as wi tnessed by the i ncreas.; ng vo 1 ume of 1 i terature 

on the  s ubject ( Crook ,  1 975 ; May , 1 979 ; Bock ,  1 980 ; Denman , 1983 ; 

Les sof ,  1 983 ; Moneret Vautri n ,  1 983 ; Anderson , 1 984 ; Atki ns & 

Metcal fe , 1 984 ; Lessof et al . ,  1 984 ; Metcal fe , 1 984 ; Truswe1 1 ,  

1 985 ; Brostoff & Chal 1 acombe , 1 987 ) . 

I t  has  gradual l y  become cl  ear that react i on s  to food may be of two 

broad types : 

( i )  True al l erg i c react i on s , wi th a demonstrabl e i mmunol og i cal 

mech an i sm and character i st i c  cl i n i cal  features 

( i i )  Non - i mmunol og i cal react i on s , wh i ch may h ave a metabo l i c  or 

pharmacol og i cal bas i s ,  and the symptoms of  wh i ch  may or  may not ,i 

resembl e those o f  the cl ass i cal al l erg i c d i sorders . 

There appears to be a general consensus  about the  n ature of  true food 

al l ergy . Th i s  occurs predom i n antl y i n  young c h i l dren w i th  an atop ic  

fami l y  background and  a h i story of  eczema . Stapl e foods such  as 

egg s , m i l k  or wheat , and l ess  commonl y peanuts  or f i s h  are u sual l y  

respons i bl e ,  and i n  many cases the al l ergen i c  components  h ave been 

wel l characteri zed (Aas , 1 987 ; Lange1 and & Aas , , 1 987 ) . Unrecog n i zed 

food al l ergy may be respons i ble for chron i c  eczema ( Sampson , 1 983 ) , 

gastro i ntest i nal  symptoms and asthma ( Lessof ,  1 983 ) . Acute react i ons 
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can cause  contact urt i car i a and  ang i oedema around the l i ps  and  mouth , 

vom i ti ng ,  abdomi nal  p a i n and d i arrhoea , and rare ly  general i zed urt i 

cari a ,  wheez i ng and an aphyl ax i s .  React i on s  o f  th i s  k i nd are wel l 

recogn i zed man i festat i on s  of food al l ergy and are usual l y  accomp an i ed 

by pos i t i ve s k i n pr i ck tests w i th  the  offend i ng foods ( Lessof  et al . ,  

1 980 ; May & Bock ,  1 983 ) . Most ch i l dren wi th cl i n i cal food al l ergy 

are eventual l y  abl e to tol erate the rel evant foods wi thout a recurr

ence of symptoms , al though l i fe - l ong avo i dance of a part i cul ar food 

i s  somet i mes  necessary (May ,  1 982 ) . I t  i s  rare for an i nd i v i dual  to 

present for the f i rst t i me i n  adu l t l i fe wi th  symptomat i c  food 

al l ergy . 

An i mportant unresol  ved i ssue i s  the quest i on of  why many atop i c 

i nd i v i dual s w i th  I gE  ant i bod i es to vari ous foods never devel op  

symptoms , yet others - do  so read i l y ,  part i cul arl y i n  earl y ch i l dhood . 

C l  earl y ,  the  presence of  Ig E ant  i bod i e s  al one i s  i n suffi c i ent to 

account for the presence or  absence of symptoms . No doubt , the 

el uc i dat i on o f  other factors i nvol ved i n  the  devel opment of cl i n i cal 

symptoms ( and i n  the  subsequent devel opment of tol erance ) w i l l  serve 

to  cl ear up much of the confus i on wh i ch h as bedev i l l ed th i s  subject 

s i nce s ki n testi ng was i ntroduced i n  the 1 920 ' s .  

The s i tuat i on wi th non - i mmunol og i cal  food react i on s  i s  l es s  wel l 

understood , as refl ected by the  i ncon s i stency i n  termi nol ogy used by 

d i fferent authors . The umbrel l a  term " food i ntol erance " i s  u sed to 

descri be any adverse food react i on ,  u sual l y  excl ud i ng those med i ated 

i mmunol og i cal l y  and those  of  psychol og i cal ori g i n .  Under th i s  broad 

category are i nc l uded i d i osyncrat i c ,  metabol i c ,  pharmacol og i cal , 

i rr i tant and tox i c react i on s , a s  wel l as  symptoms produced by foods 
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wh i ch are sa  i d  to rel ease  h i  stami ne  and other chem i  ca 1 med i ators 

( Barnetson & lessof,  1 983 ; lessof et al . ,  1 984 ; Anderson , 1 986 ; 1 
Sampson , 1 986 ) . Most cl as s i fi cat i ons  al so  i ncl ude a var i ety of 1 
gastro i ntest i �al  d i sorders i n  wh i ch symptoms may be rel ated to �al s 1 

1 
as a resul t of  abnormal fermentat i on of food res i dues , enzyme defi c- 1 
i ences ( e . g .  phenyl ketonuri a ,  gal actosaemi a and l actase defi c i ency) , 1 
and food po i son i ng wi th  bacteri al or other tox i ns , chemi cal  contami n - j 

'; 
ants , o r  mi cro- organ i sms . Many of these cond i t i ons are i ncl uded for i 

il , 

the sake of  compl eteness ,  but , s i nce they rare ly  present as  food j '� 
i ntol erance i n  cl i n i cal  pract i ce ,  can be i gnored for the  purpose of 

the present d i scuss i on . 

Terms such as " i d i osyncrat i c " , " ph armacol og i cal " ,  " i rr i tant " and 

"tox i c "  are often used wi th a mechan i st i c connotat i on i n  the  l i ter-

ature , but are rare ly  defi ned i n  rel at i on to the underl y i ng patho

phys i 01 ogy , and the i r use tends to be rather haphazard . There i s  

general l y  l i ttl e d i scus s i on o f  the bas i s  o f  i nd i v i dual suscept i bi l i ty 

beyond the l i st i ng of  a few of the known enzyme defi c i enc i es , and no 

attempt to address  quest i on s  such as the vari ab i l i ty of target organ 

respons i veness i n  d i fferent i nd i v i dual s ( Chapter 1 0 ) . More i mport

antl y ,  i t  h as not prev i ous l y  been recogn i zed that most pat i ents wi th 

non - i mmunol og i cal  food i ntol erance tend to react i d i osyncrat i cal l y  to 

a range of substances i n  the d i  et rather than havi  ng an i sol  ated 

probl em wi th , for exampl e ,  asp i r i n ,  MSG , metab i sul ph i te ,  etc ( Ch apter 

6 ) . 

1 

� 
Present knowl edge i s  st i l l  1 arge 1 y i n  a descri pt i ve phase , . and a .� 

i 
perusal o f  current l i terature reveal s that there are al most  as  many I 
v i ewpo i nts  as  there are authori t i es i n  the fi el d .  Some authors st i l l  j 
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bel ; eve that IgE  -med i ated a 1 1  ergy i s  the  exp  1 anat ; on  of most food 

react i on s  ( Speer , 1 983 ) , some focus ma i n l y  on tox i c react i on s  

(Jel l i ffe & Jel l i ffe , 1 982 ) , some take a rather narrow organ - based 

perspect i ve ( Ch andra , 1 984 ) , and others take a broader and more 

bal anced po i nt of v i ew ( e . g .  Les soff ,  1 983 ; Breneman , 1 987 ) , but 

adopt a scept i cal  att i tude to unproven i deas  and pract i ces . The most  

recent l y  publ i s hed textbook on  food al l ergy and  i ntol erance , ed i ted 

by Brostoff and Chal l acombe ( 1 987 ) , embraces the ful l spectrum of 

orthodox and unorthodox v i ews from ma i nstream i mmunol ogy to the more 

extreme fri nges  of cl i n i cal ecol ogy . 

Unorthodox V i ews 

Amongst  the  vari  ous unorthodox i deas about food al l ergy the  most 

wi despread are those advocated by cl i n i cal  ecol og i sts , who have 

attracted i ncreas i ng attent i on from phys i c i ans , i nsurance carr i ers , 

governments , the sctent i fi c  commun i ty ,  the med i a and the publ i c  

(Terr , 1 987 ) . I n  the USA and Bri ta i n th i s movement has  pol ari zed 

med i cal  op i n i on to the po i nt where rat i onal  debate i s  often not 

pos s i bl e  ( Chec k ,  1 980 ) . Advocates bel i eve that orthodox med i c i ne has  

fa i l ed to recogn i ze a wi de range of env i ronmental l y  i nduced i l l ness  

(Mackarnes s , 1 976 , 1 980 ; Randol ph & Mos s , 1 980 ) , whereas orthodox 

phys i c i an s  rej ect these i deas as unsubstant i ated , regard i ng such 

pat i ents a s  part of  a "med i cal subcul ture " of mal i ngerers and other

wi se psychol og i cal l y  d i sturbed i nd i v i dual s ( Brods ky ,  1 983 ) . The 

theoreti cal  and pract i cal  bas i s of cl i n i cal  ecol ogy has  recentl y been 

cri t i c  i zed by the Ameri  can Academy of Al l ergy and Immunol ogy i n  a 

pos i t i on statement (Anderson et al . ,  1 986 ) , and i n  Canad a  i t  was the 

subj ect of a recent Government i nqu i ry (The  Report of  the Ad Hoc 

Administrator
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Commi ttee on Env i ronmental Hyperact i v i ty D i sorders , Thompson et al . ,  

1 985 ) . 

The h i stori cal root s  of the Cl i n i cal Ecol ogy movement can be traced 

back to the 1 940 ' s when , as outl i ned above , the  conceptual vacuum 

wh i ch ex i sted was fi l l ed wi th theori es wh i ch ,  though  p l aus i bl e  at the 

t i me ,  now seem na i ve . The most i nfl uent i al of  these was ori g i nal l y  

put forward by Ri n kel  ( 1 944) who suggested that cycl i c  fl uctuat i on i n  

sens i t i v i ty governs the cl i n i cal man i festat i ons  o f  food al l ergy , and 

that "mask i ng " coul d occur wi th  foods eaten regul arl y .  Th i s  concept 

was taken up by Randol ph ( 1 950 ) who , together wi th  R i n kel  and Zel l er 

( 1 95 1 ) , popul ari zed the i dea that "masked food al l ergy" coul d be 

respons i b 1 e for a wi  de range of vague , i l l -defi  ned symptoms often 

attri buted to psychoneuro s i s .  L i ke Coca ( 1 942 ) , they contrasted th i s 

wi th  the reag i n i c, or " fi xed " food al l erg i es ,  i n  wh i ch typ i cal l y  

atop i c  symptoms were regul arl y provoked by t h e  s ame offend i ng foods . 

Randol ph and h i s col l eagues devel oped an e l aborate hypothe s i s ,  based 

part l y  on Sel ye ' s  theory of phys i ol og i cal  adapt i on to stress ,  i n  

wh i ch cycl i c  food al l ergy represented al ternat i ng adap t i on  and mal 

adapt i on to foods i n  suscept i bl e  peopl e .  Th i s  l ater formed the bas i s 

of the C l i n i cal  Ecol ogy movement (D i ckey , 1 976 ) , the focus of  wh i ch 

has s i nce sh i fted to the harmful effects of  tox i c envi ronmental 

chem i cal s wh i ch are s a i d  to produce a form of " i mmune defi c i ency" , 

resul t i ng i n  mul t i pl e  al l erg i es to foods and other substances 

( revi ewed by Terr , 1 987 ) . 

The i s sues i nvol ved i n  the ongo i ng debate between orthodox al l erg i sts  

and cl i n i cal  ecol og i sts  are comp l ex ,  and have been d i scussed extens-
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i vel y by others ( May ,  1 982 , Thompson et al . ,  1 985 ; May ,  1 986 ; 

Terr , 1 987 ) . The present study po i nts towards the pos s i b i l i ty that 

i n  some areas the truth may l i e somewhere i n  the mi ddl e ,  al though as 

po i nted out i n  Chapter 6 ,  the i s sues are cl ouded by a l ack  of 

sc i ent i fi c  r i gour , sweep i ng general i zat i ons  and exaggerated cl a i ms by 

those who s ubscri be to the cl i� i cal ecol ogy school  of  thought . 

Common  M i sconcept i on s  

There are a number of  popul a r  m i  sconcept i on s  worthy of  d i scuss i on 

s i nce they are encountered so commonl y  i n  cl i n i cal pract i ce .  One i s  

the i dea  that many vague symptoms wh i ch appear to be food rel ated are 

due to " react i ve hypog l ycaem i a " , resul t i ng from the i ntake of sugar 

( sucrose )  and sugar-conta i n  i ng foods . Th i s  concept was fi  rst put 

forward i n  the 1 940 ' s  as an  expl anat i on for var i ous  " psychosomat i c " 

symptoms ( Port i s  & Z i tman , 1 943 ; Al exander & Port i s , 1 946 ) and has 

resurfaced repeatedl y s i  nee then i n' popul ar books and amongst 

" al ternat i ve "  pract i t i oners . There i s  very 1 i ttl e ev i dence for the 

exi stence of th i s  form of hypogl ycaemi a as a cl i n i cal ent i ty ( Cah i l l  

& Soel dner , 1 974 ; Yager & Young , 1 974 ; Hofel dt et al . ,  1 975 ; Ford 

et al . ,  1 976 ; Mer imee , 1 977 ; Johnson et al , 1 980 ; Charl es  et al . ,  

1981 ; leY - Ran & Anderson , 1 981 ; Ameri can D i abetes Assoc i at i on ,  

1 982 ; Hogan et al . ,  1 983 ; LeY - Ran , 1 983 ; Best ,  1 984 ; Anderson & 

LeYc- Ran , 1 985 ; Austral i an D i abetes Soc i ety , 1 987 ; Truswel l ,  1 987 ) , 

al though one  recent study suggests that there may be a smal l subgroup 

of pat i ents i n  whom excess i ve adrenal i ne rel ease after hypogl ycaemi a 

correl ates wi th  post -prandi al symptoms ( Chal ew et al . ,  1 984 ) . 

Another m i sconcept i on currentl y i n  vogue i s  the not i on  that " cand i da 
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hypersens i t i v i ty "  i s  respon s i bl e  for many of the  cl i n i ca l  man i festat

i ons  of food i ntol erance . Fungal i nfect i ons  have l ong been i ncri mi n

ated as  a cause of al l erg i c  d i sease on an anecdotal  b as i s  ( Vaughan & 

Bl ack ,  1 954 ) , and some authors h ave cl a i med that a rel at i onsh ip  

ex i sts  between Cand i da sens i t i v i ty and  urt i cari a l  react i on s  to foods 

conta i n i ng yeast ( Ho 1 t i , 1 966 ; James & Wari n ,  1 97 1 ) . I n  recent 

years t h i  s concept has  been extended and el aborated i nto a compre

hen s i ve theory to account for the occurrence of  an  extens i ve array of 

phys i cal and psychol og i cal  symptoms . It h as been w i del y publ i c i zed 

both i n  the med i cal  1 i terature and the popul ar pre s s  (Tru s s , 1 978 ; . 

Croo k , 1 980 ; Sa i fer & Becker , 1 987 ; Kroker , 1 987 ) , and i s  currently 

embraced enthus i ast i cal l y  by many fri nge pract i t i oners . 
, 

I n  the present study , pat i ents who presented wi th  a d i  agnos  i s  of 

" hypogl ycaemi a "  or " cand i da hypersens i t i v i ty "  a l most  i nvari ably 

proved to  h ave pharmacol og i cal food i ntol erance when i nves t i gated 

systemat i cal l y .  Bl ood sugar l evel s rare l y  corre1 ated wi th  symptoms 

when measured , and symptoms occurri ng duri ng a g l ucose tol erance test 

were usual l y  due to the col ouri ng and/or preservat i ve present i n  the 

oral gl ucose preparat i ons  rout i nel y used because such pat i ents  were 

al most al ways abl e to consume sugar wi thout d i ffi cul ty once the  other 

rel evant d i etary chem i cal s had been el i mi n ated . I ndeed , sucrose  and 

starch were useful  pl acebos because they were so wel l tol erated 

general l y . Al though brewer ' s  yeast contri buted to  symptoms i n  some 

pat i ents wi th  food i ntol erance ( ch apters 3 and 6 ) , we found n o  ev i d 

ence of the exten s i ve probl ems supposedl y due to yeast as  c l a i med by 

many fri nge pract i t i oners . 
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Al though  mi sconcept i on s  about food a l l ergy are common among l ay 

peopl e ,  a l tern at i ve pract i t i oners and med i ca l  fr i nge groups , they may 

a l so  be found among orthodox al l erg i sts . One , wh i ch has  been 

perpetuated for several decades , i s  i l l  u strated by the tabl es of 

11 food fami 1 i es " pub 1 i shed i n  many monographs and textboo ks on the 

subj ect ( Coca , 1 942 ; Rowe & Rowe , 1 972 ; Speer , 1 978 ; Workman et 

al . ,  1 984 ; Bu i s t , 1 984 ; 

1 987 ; Breneman , 1 987)  . 

Chandra , 1 984 ; Brostoff & Chal l acombe , 

The i dea of group i ng foods accord i ng to 

th� i r  botan i cal fam i 1 i es probabl y dates back to the early work of 

Sch 1 0ss  ( 1 920 ) , but i t  was Vaughan ( 1 930 )  who fi rst i ntroduced th i s  

as a systemat i c  means of i dent i fy i ng foods l i kel y to show al l ergen i c  

cross - react i v i ty .  Al though  based o n  anecdotal evi dence , th i s  approach 

obv i ous l y  captured the i mag i nat i on of cl i n i c i ans  who are accustomed 

to th  i nk i ng of  i nha  1 ant al l ergens such as pol l ens · i n  terms of 

botan i ca 1 taxonomi c groups . However , th  i s cl ass  i fi  cat i on i s  based 

mai n l y  o n  fl ower morphol ogy rather than b i ochemi cal rel at i onsh i ps ,  

and i s  therefore unl i kel y to be a useful means o f  pred i ct i ng pharma

col og i cal  cro s s -react i v i ty i n  pati ents wi th  food i ntol erance . I n  a 

typ i cal  l i st of 52  food fami l i es ( Co 1 1 i ns - W i 1 1 i ams & Levy , 1 984 ) , 40 

i ncl ude at l east one member wh i ch conta i n s  moderate or h i gh sal i cy

l ate l evel s ,  and 20 i ncl ude one or more ami ne -r i ch foods . Further

more the pattern i s  qu i te haphazard wi th i n  fami l i es .  For exampl e ,  

fi ve of  the  s i x  common members o f  the potato fam i l y  are sa1 i cyl ate 

r i  ch , potato i tse 1 f be i ng the sol e except i on ,  and two of  the s i x  

( tomato and eggpl ant )  conta i n  ami nes . O f  t h e  ten members o f  the 

gra i n fam i l y  corn al one conta i n s sal i cyl ates ; refi ned cane sugar i s  

free of  detect ab 1 e sal i cyl ate , but mol asses i s  not . I n  the appl e 

fam i l y ,  appl e and qu i nce are sa l i cyl ate -ri ch , �ut pears onl y  contai n  
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s i gn i fi cant amounts i n  the  ski n .  Chemotaxonomy of  pl ants i s  a 

rap i dl y  devel op i ng fi el d wh i ch may eventual l y  prove to be rel evant 

( S i ngl eton , 1 98 1 ) ,  al though  apart from the present study there i s  as 

yet i n suffi c i ent i nformat i on on the chemi cal compo s i t i on of commonly 

eaten foods to be cl i n i cal l y  useful . 

From a pract i cal  po i nt of v i ew ,  the  mai n use of trad i t i onal  food 

fami l i es appears to be for the des i gn of rotat i on d i ets  for pat i ents 

wi th mul t i pl e  food " al l erg i es "  ( Monro , 1 987 ) , but a s  po i nted out 

recentl y  ( Lessof et al . ,  1 984 ) there i s  l i tt l e obj ect i ve ev i dence to , 

j ust i fy the use of th i s  approach . Pat i ents wi th  true food al l ergy 

are al most  al ways cl i n i ca l l y  sen s i t i ve to on l y  one or two foods wh i ch 

are eas i l y avo i ded , wher'eas those who react adverse l y to mul t i pl e  

foods usual l y  prove t o  h ave chemi cal  i d i o syncras i es ( Ch apter 6 ) . In 

our experi ence rotat i on d i ets el i mi n ate add i t i ves , and may al so 

reduce the da  i 1 y i nta-ke of n atural chem i  ca  1 s by 1 i mi t i ng the range of 

food cho i ces , so that some pat i ents do i ndeed i mprove , at l east 

temporari l y .  More sens i t i ve pat i ents , however ,  often do not respond 

and requi re systemat i c  control of n atural sal i cy1 ate , ami ne and/or 

MSG i ntake , depend i ng on the i nd i v i dual ' s  i d i osyncras i es .  

Pract i s i ng al l erg i st s  often al so h ave part i cul ar prej ud i ces about the 

dangers of a spec i fi c  food . For exampl e ,  i t  i s  commonpl ace for the 

pat i ents to be prescri bed a mi l k- free or wheat - free d i et i n  the m i s 

taken bel i ef that these foods frequentl y  produce "mucus " or  g astro

i ntest i n al symptoms i n  al l erg i c  pat i ents . Atop i c  pat i ents  often h ave 

pos i t i ve sk i n tests to these foods , regardl ess  of whether they cause 

symptoms , and t h i  s i s  somet i mes taken as ev i dence of  an  " a l l ergy" , 
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i nd i cat i ng that they shoul d be  el i mi nated from the  d i et .  I n  a recent 

rev i ew of food - i nduced mi gra i ne , Monro ( 1 987 ) focuses heav i l y  on mi l k  

and wheat as  the cul pri ts , as do many of the other authors she c i tes , 

and the  s ame i s  true of Al un Jones and Hunter i n  the i r rev i ew of food 

i ntol erance i n  the i rri tabl e bowel syndrome ( 1 987 ) . I n  our own 

exper i ence , however , these foods are on l y  respon s i bl e  for provoki ng 

react i on s  i n  a mi nori ty of pat i ents overal l ( Chapter 6 ) , and even 

then they are rarel y the sol e probl em . 

I t  i s  i nterest i ng to specul ate as to why pati ents and pract i t i oners 

h ave been so eas i l y l ed astray ,  whether i t  be i n  rel at i on to hypo 

g l ycaemi a ,  yeast hypersen s i t i v i ty ,  or food " al l erg i es "  general l y .  I t  

i s  often suggested that mi sattri but i on i s  due t o  psychol og i cal  

factors ( May , 1 982 ; Pearson and Ri x ,  1 985 ) , but i n  our experi ence 

th i s  i s  not usual l y  the case . W i th  the benefi t of h i nd s i ght  i t  can 

read i l y  be apprec i ated how th i s  s i tuat i on comes about . Most pat i ents 

h ave very 1 i m i  ted know1 edge of food compos i t  i on ,  and tend to bl ame 

the most obv i ous th i ngs . For exampl e ,  pat i ents who bel i eve i n  " hypo 

g l ycaemi a "  focus  on the sugar i n  chocol ates , l ol l i es ,  b i scu i ts ,  sweet 

dessert s , cakes , fru i t ,  sweet dri n ks etc . , and the i r assumpt i ons  are 

often re i nforced when el i mi nat i on of these foods resul ts  i n  cl i n i cal 

i mprovement .  However , remov i ng these foods from the da i l y  d i et not 

onl y  reduces the i ntake of sugar , but al so of s al i cyl ates , ami nes , 

preservati ves and col ouri ngs , and these l atter changes are more 

l i ke l y  to be the rel evant ones . S i mi l arl y ,  an apparentl y s i mpl e 

change such as the el i mi nat i on of bread on a wheat- free d i et can have 

a profound effect on the i ntake of other foods such as honey , j ams , 

Vegemi te , cheese , tomato , processed meats and ant i ox i dants ( i n  
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margar i ne) , a l l of  wh i ch conta i n s i gn i f i cant quant i t i es of the _ 

substances commonl y respon s i b l e  for symptoms i n  pat i ents  wi th food l 
i nto 1 erance . Even more extens i ve  changes occur wi  th  most  "yeast- � 

free " d i et s  currentl y recommended by fri nge pract i t i oners . Not only , 
are bread , yeast extracts ,  beer and wi ne excl uded , but so  too are al l 

food add i t i ves , and al l n atural l y  " maul  dy" foods s uch as  cheese , 

mus hrooms , many fru i ts and vegetabl es ( i ncl ud i ng proces s ed fru i ts aM 

fru i t j u i ces ) , mal t ,  v i negar , s auces , �i ckl es ,  s p i ces , peanuts , tea , 

coffee and a 1 coho 1 ,  s ugar , sweets and al l other h i gh carbohydrate 

foods . These  foods are i ncri mi n ated on  the bas i s that they 

supposed l y encourage the growth of  yeast  i n  the  gastro i ntest i nal and 

gen i touri n ary tracts ( Croo k ,  1 980 ; Turner and S i monsen , 1 985) , 

al though ev i dence of  cand i da overgrowth i s  rare l y found when  sought . 

Pat i ents wi  th  symptomat i c food ; nto 1 erance often . ben e fi t ,  even i f  

onl y  temporari l y ,  from a major change o f  d i et o f  the  k i nd outl i ned 

above . C l i n i cal  i mprovement can be a dramat i c  occurrence , somet i mes 

after many years of chron i c  i l l - heal th where a l l other therapeut i c  

measures have fai l ed ,  and both the  pat i ent and therap i st can  thus 

become deepl y conv i nced that the i r rat i onal e for d i etary change must 

h ave been correct . Th i s  probabl y al so  accounts  for some of the 

sweep i ng cl a i ms of n aturopaths  and other a l tern at i ve pract i t i oners 

who dabbl e i n  d i etary mod i fi cat i on a l though , as i n  any other cl i n i cal 

s i  tuat i on ,  the therapeut i c re 1 at i on s h  i p and p l acebo e ffect p l ay an 

i mportant part as wel l . 

I i 
� 
i , 
I 1 
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CONCLUS I ONS 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



2 3 9  

As outl i ned i n  Ch apter 1 ,  the  present study began i n  1 97 7  when it  was 

dec i ded to test  the  hypothes i s  that R I U/AO i s  often caused by adverse 

react i on s  to food add i t i ve s  and sal i cyl ates ( War i n & Smi th , 1 976 ) . 

The i nadequacy o f  ava i l abl e data on  the  occurrence of  d i etary sal  i cy-

1 ate s  1 ed to  the  1 aboratory anal ys i  s of  a w i de range of commonl y 

eaten foods ( Chapter 2 ) , and th i s  i nformat i on greatl y s i mp l i fi ed the 

d i etary i nvest i gat i on and management  of  pat i ents  wi th  R I U/AO ( Chapter 

3 and Ch apter 4) . Once the i mportance of n atural sa l  i cyl ates was 

recogn i zed , i t  became eas i er to i dent i fy a n umber of other compounds , 

found i n  apparentl y unre l ated food s , capabl e o f  provok i ng a s i mi l ar 

range of  cl i n  i ca 1 symptoms ( Ch apters 6 and 7 ) . These observat i ons  

made i t  pos s i bl e  to ga i n  a broader understandi ng of  the  nature of 

non - i mmunol og i cal food react i on s , as wel l as  prov i d i ng a useful 

conceptual framework wi th i n  wh i ch the i nvest i gat i on and management of 

i nd i v i dual  pat i ent s  cou l d  be rat i onal l y  p l anned . 

C l i n i cal Observat i on s  

The major i ty of pat i ents present i ng t o  t h e  RPAH Al l ergy C l i n i c  wi th 

recogn i zed or unrecogn i zed adverse food react i on s  were shown to be 

sen s i t i ve to  a range of  natural and art i fi c i al food chemi cal s .  True 

al l e rg i c react i on s  to foods were somet i mes a contr i  butory factor ,  

ma i n l y  i n  ch i l dren  wi th  eczema , but even i n  the l atter group pharma

col og i cal i ntol erance often appeared to be the more domi nant probl em . 

Most  pat i ents reacted i d  i o syncrat i cal l y to several compounds when 

chal l enged doubl e - bl i nd ,  and these resu l ts  general l y  correl ated wel l 

w i t h  cl i n i cal food react i on s . Symptoms coul d i nvol ve the s ki n ,  

gastro i ntest  i na  1 tract , resp i  ratory tract , or nervous system , each 

pat i ent  man i fe st i ng an i nd i v i dual  pattern of  target org an repon s i ve 

nes s , i ndependent o f  t h e  chemi cal compounds i nvol ved . 
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I n  approx i matel y 1 0% of  cases , " supersen s i t i v i ty "  was a c l  i n i cal 

probl em . Such pat i ents  found that , as  they restr i cted the i r d i et and 

the i r dose-response threshol d fel l ,  they became sens i t i ve to foods 

wh i ch were previ ous l y  tol erated . Th i s  somet i mes  l ed pat i ents to 

bel i eve that they had devel oped 11 new al l erg i es " ,  wi  thout real i z i n9 

that the same component , found i n  smal l er doses i n  a vari ety of 

foods , was respons i bl e .  I n  most i nd i v i du al s ,  th i s  process  was re 

versed when symptoms were control l ed and the d i et was systemat i cal ly 

l i beral i zed . However , the most sen s i t i ve pat i ents found i t  necessary 

to keep to a h i gh l y  restri cted d i et i n  order to ma i nta i n wel l - be i ng .  

Other , non -d i etary factors cou l d a1  so b e  a comp1 i cat i ng probl em i n  

s uch pat i ents , and d i etary management was somet i mes onl y one of 

several therapeut i c  moda1 i t i es requ i red , i ncl ud i ng psychol og i cal 

support . 

The cl i n i ca l  behav i our of  these react i ons  strongl y  suggested an under 

l y i ng pharmacol og i cal mechan i sm .  Thus , abrupt d i etary restri ct i on 

was often fo 1 1  owed by w; thdrawa 1 symptoms , and a fal l i n  the  dose

response threshol d .  Acute react i ons  behaved i n  a dose-dependent 

fash i on ,  and coul d be fol l owed by tachyphyl ax i s ,  i . e .  a refractory 

peri od , l ast i ng up to 48 hours . Chron i c  or recurrent symptoms were 

often more i ns i d i ous , and appeared to depend on  the  cumul at i ve dose 

i ngested from a vari ety of food sources over several days , or over 

two to three weeks i n  some cases . Most of these phenomena  have  al so 

been documented by other i nvest i gators , i ncl ud i ng  dose dependence , 

tachyphyl ax i s ,  tolerance , -and · wi thdrawal reacti-on s { Pl eskow et al . ,  

1 982 ; Asad et al . ,  1 983 , 1 984 ; Sl e p i an et al . ,  1 985 } . Loweri ng of 

the dose- threshol d wi th abst i nence { s upersens i t i v i ty } , has not been 
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prev i ous l y reported , however , probabl y because most other workers 

h ave not excl uded sal i cyl ate - conta i n i ng foods to the same extent 

( Ch apter 2 ) . 

The use  of a pharmacol og i cal " parad i gm "  made i t  poss i bl e  to resol ve 

much of the confl i ct i ng i nformat i on i n  the 1 i terature , as wel l as 

prov i d i ng a val uabl e conceptual framework to ass i st i n  day-to -day 

d i  etary management . For exampl e ,  pat i ents often reported that a 

part i cu l ar food caused symptoms on  some occas i on s  but not others . The 

expl anat i on became cl ear once i t  was apprec i ated that react i ons  

depended on : ( i )  the cumul at i ve dose of the rel evant chemi cal s from 

a vari  ety of food sources , and ( i  i )  the pat i ent ' s  dose - threshol d ,  

wh i ch may fl uctuate depend i ng o n  wh i ch foods had been eaten recentl y .  

A commonl y  encountered exampl e o f  th i s  was the ami ne- sens i t i ve 

pat i ent wi th  m i gra i ne who h ad not i ced that chocol ate somet i mes , but 

not a l ways , tri ggered a headache . The d i agrams shown i n  F i gures 1 0 . 1  

and 1 0 . 2  were used to i l l ustrate to such pat i ents how a - comb i nat i on 

of foods , �aten i n  varyi ng amounts and at varyi ng i nterval s ,  coul d 

determ i  ne whether or not a react i on m i ght 1 i kel y to occur after a 

" bo l u s "  dose . 

S i mi 1 arl y ,  charts  showi ng the sal i cyl ate , ami ne  and MSG content of 

commonl y  e aten foods (Append i ces  1 0 ,  1 1 ,  1 2 )  enabl ed sens i t i ve 

p at i ents to i ntroduce more vari ety i nto the i r da i l y  d i et ,  at the s ame 

t i me ensur i ng that they avo i ded the cumu l at i ve effects wh i ch cou l d 

l ead to  a rel apse of symptoms over several days or- weeks . 
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F I GU R E  1 0 . 1 

DOS E TH RE SHOLD 
...•.....•••... . . .........................• . . . . . . . . . . . . . . . . . . .......... .•... . . . . . . . . .. . . .. . . . ..... . . . . . . . .  

Toma to Ch oco l a te 

F I GURE 1 0 . 2  

Choco 1 a te 
•••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••• • •••••••••••••• ••••••••••• 

T I ME 

I nterpretat i on of Chal l enge Resul t s  

The i nterpretat i on of pos i t i ve of chal l enge react i on s  i n  the  present 

study warrants further d i scuss  i on .  Most of the cha  1 1  enge dosages 

were sel ected on the bas i s  of those used i n  prev i ous l y publ i shed 
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stud i es ,  taki ng i nto account the amounts l i kel y to be consumed i n  a 

day on  an average d i  et . The doses used for metab i sul  ph i te and MSG 

are two to three t i mes  those wh i ch mi ght be consumed under normal 

c i rcumstances , and that of  asp i r i n  i s  approx i matel y 1 0 - 20 t i mes the 

average da i l y  i ntake . It coul d therefore be argued that the 

chal l enges represent an unphys i ol og i cal exposure to these food 

substances , and that some heal thy i nd i v i dual s may al so  react i f  

tested . On the other h and , no s i ngl e chal l enge g i ven as a bol us dose 

can accuratel y reproduce the cumul at i ve effects of  l ong - term l ow-dose 

sal i cyl ate i ngest i on i n  the da i l y  d i et of a sen s i t i ve i nd i v i dual . I n  

the  cl i n i cal context , the object i ve o f  chal l enge test i ng i s  to 

rel i abl y i dent i fy the food substances respons i bl e  for provok i ng · 

symptoms i n  pat i ents sel ected because of a favourabl e response to 

d i etary el i mi n at i on .  

Ideal l y ,  normal control subjects s houl d h ave been i ncl uded i n  the 

present study i n  order to est i mate the sens i t i v i ty ,  spec i fi c i ty and 

pred i ct i ve val ue of the chal l enge tests i n  the d i agnos i s  of food 

i nto 1 erance ( Gal en & Gamb i no , 1 975 ) . However , the pract i ca 1 and 

eth i cal  d i ffi cul t i es  assoc i ated wi th  pl ac i ng normal i nd i v i du1 as on  a 

h i gh l y  restri cted d i et for up to s i x  weeks precl uded th i s .  The on l y  

ava i l abl e i nformat i on i s  our own retrospect i ve anal ys i s o f  2 7  

" heal thy "  rel at i ves who went through the el i mi nat i on d i et and 

chal l enges i n  order to prov i de moral support fo� the i r ch i l dren who 

were undergo i ng i nvest i gat i on .  Of these , I S  h ad no  react i on s  

whatsoever whereas 1 2  devel oped symptoms i n  response t o  at l east one 

act i ve chal l enge (data not shown ) . I nterest i ngl y ,  each of those who 

reacted coul d i denti fy the symptoms as hav i ng occurred prev i ou sl y ,  
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even though they had not general ly  been attri buted to food , whereas 

those who d i d  not react to any chal l enge had been prev i ousl y 

asymptomat i c .  

Cl earl y ,  th i s  quest i on requ i res further anal ys i s ,  and steps have been 

taken to carry out a prospect i ve study of normal i nd i v i du al s .  It  may 

eventual l y  emerge that a proport i on of asymptomat i c  peopl e are 

suscept i bl e  to the chal l enge doses empl oyed here , and that , as wi th 

al l ergen s ki n  pri ck  tests , a pos i t i ve resul t can on l y  be i nterpreted 

i n  the appropri ate cl i n i cal context . Neverthel ess , i n  the present 

study chal l enge test i ng d i d  appear to rel i ab ly  i dent i fy the rel evant 

foods symptomat i c  pat i ents as judged by the fol l ow- up resul ts 

( Chapters 4 and 7 ) . 

Pos s i bl e  Underl yi ng Mechan i sms 

For the purposes of the present d i scuss i on i t .  i s  useful to beg i n by 

exami n i  ng the 1 i terature deal i ng wi th two overl app i  ng i ssues : the 

pathogene s i s of R I U/AO , and the mechan i sm of asp i r i n i ntol erance . In  

both cases i t  i s  ev i dent that , desp i te a p l ethora of  i nformat i on and 

the exi stence of  many pl aus i bl e  hypotheses , the n ature of  the under

l yi ng abnormal i t i es rema i ns unknown . 

I t  i s  wi de l y  acknowl edged that the fi nal common pathway i n  urt i cari a 

i nvol ves the rel ease of h i stami ne and other med i ators from sk i n mast 

cel l s  ( rev i ewed by Kapl an , 1 981 ; Czarnetzk i , 1 986 ) . Mast cel l s  may 

rel ease med i ators i n  response to i mmunol og i cal  as  wel l as i n  response 

to non - i mmunol og i cal st i mul i ,  as i l l ustrated i n  F i gure 1 0 . 3 .  It i s  

now general l y  recogn i zed that R I U/AO i s  not an I g E  med i ated react i on ,  
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by contrast wi th acute urt i cari a .  Many mechan i sms have been proposed , 

i ncl ud i ng depos i t i on of i mmune compl exes , vascul i t i s , compl ement 

act i vat i on and k i n i n  format i on (rev i ewed by Lessof ,  1 983 , and 

Czarnetzki , 1 986 ) but none has proved capabl e of expl a i n i ng al l the 

cl i n i cal and l aboratory fi nd i ngs i n  pat i ents  wi th R IU/AO . I n  a 

recent rev i ew of the subject , Rosenstre i ch ( 1 986 ) po i nts  out that any -

hypothes i s  concern i ng the pathogenes i s  of chron i c  urt i cari a must 

account for three observat i ons : ( i )  the presence of act i vated 

T - 1  ymphocytes i n  1 es i ons , ( i  i )  i ncreased dermal mast cel l h i  stami  ne 

rel ease wi th a vari ety of st i mul i ,  and ( i i i )  the decreased rel eas 

ab i l i ty of peri pheral bl ood basoph i l s .  He argues that there i s  

strong ev i dence to l i nk  i ncreased mast cel l rel easabi l i ty to T-ce1 1 

deri ved 1 ymphoki  nes , but poi  nts out that the T -ce 1 1  i n fi 1 trate i s  

i tse1 f 1 i kel y  to be a 1 ate-phase react i on secondary to mast cel l 

degranul at i on , concl ud i ng that ft • • •  the major unresol ved questi on i n  

t h i s d i sease i s  the nature of the i nc i t i ng agent " ( Rosenstrei ch ,  

1 986 ) . 

The other rel evant i ssue , about wh i ch there has  been a great deal of 

recent specul at i on ,  concerns the underl yi ng mechan i sm of asp i ri n  

i ntol erance . Urt i cari a ,  asthma and anaphyl axi s due to asp iri n have 

been known s i nce the early part of the century ( H i rschberg , 1 902 ) and 

were assumed to be al l erg i c phenomena unt i l recentl y ,  ma i nl y  on cl i n 

i cal grounds ( Duke , 1 923 ; Vaughan and Bl ack ,  1 954 ; Speer et al . ,  

1 981 ) .  However , extens i ve i nvest i gat i on has shown l i ttl e ev i dence of 

an IgE  med i ated ·mechan i sm and most authors now cons i der asp i ri n  

i ntol erance to be a non - i mmunol og i cal phenomenon ( rev i ewed by Spector 

& Farr , 1 983 ; Ra i nsford , 1 984 ) . 
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F I GURE  1 0 . 3  

MAJOR TY PES OF ST I MU L I WH I CH CAU S E  MAST C EL L  M ED I ATOR RELEASE 

Noxi oys St i mul i 

1 .  Chemi cal s 

and Drugs , 

2 .  Phys i cal 

St i mul i 

3 .  Hormones 
/ 

4 .  Neurotransmi tters 

Enhancement 

cGMP 

I nterferon 

Acetyl chol i ne 

Prostagl and i n  F2* 

Immunol ogj cal Stimy1 1 · 

� 1 .  Al l ergen 

I 

Med i ator Rel ease 

* Adapted from Czarnetzki , 1 986 
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Stevenson ( 1 984 ) , who  has wri tten exten s i vel y on the  subject , 

d i scusses four  ma i n  hypotheses : ( 1 )  cycl ooxygenase bl ockade wi th 

d i vers i on of arach i donate i nto the l i poxygenase pathway , ( 2 )  non - IgE  

med i ated mast cel l degranul at i on ,  (3 ) exces s product i on of i nfl ammat

ory compl ement fragments , and ( 4 ) act i vat i on of the contact system 

wi th excess  ki n i  n format i on .  The fi rst of these i s  currentl y the 

most  favoured mechan i sm ,  partl y because of  the known effects of 

asp i r i n on arach i don i c  ac i d  metabol i sm (Vane , 1 97 1 ; Smi th & Wi l l i s ,  

1 97 1 ; Ferrei ra et al . ,  1 97 1 ) ,  and part l y  because of the cross  react � 

i v i ty wi th other non - steri odal ant i - i nfl ammatory drugs ( NSAIO ' s ) 

( Lancet Ed i tor i al , 1 98 1 ; Spector et al . ,  1 98 1 ; Szezekl i k , 1 983 ; 

Szezekl i k  & Grygl ewski , 1 983 ; Asad et al . ,  1 983 , 1 984 ; rev i ewed by 

Rai nsford , 1 984 ; Stevenson , 1 984 ; Sl ep i an et al . ,  1 985 ) . 

One i nterest i ng aspect of asp i r i  n i d i  osyncrasy i s  the observat i on 

that regul ar i ngest i on can l ead to desen s i t i zat i on wh i ch wanes after 

cessat i on of exposure (W i dal et al . ,  1 922 ; Zei ss  & Lockey , 1 976 ; 

Pl eskow et a l . ,  1 982 ; Asad et al , 1 983 ; rev i ewed by Stevenson et 

al . ,  1 982 , 1 984 ; Sl ep i an et al . ,  1 985 ) . Pos s i bl e  expl anat i on s  

i ncl ude : ( 1 )  s aturat i on of aspi ri n bi nd i ng s i tes , ( 2 )  depl et i on of 

med i ators , ( 3 )  i ncreased cl earance and/or degradat i on of med i ators , 

( 4 )  tachyphyl ax i s t o  med i ators , ( 5 )  feedback ; n h i b i  t i o n  o f  med i ator 

rel ease , or ( 6 )  a non - spec i fi c  decrease i n  a i rway i rri tabi l i ty .  

Present ev i dence s uggests that med i ator depl eti on and reduced 

bronch i al reacti v i ty are unl i kel y expl anat i ons  ( Sl epi an et al . ,  

1 985 ) . 
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De sp i te the attract i on of the i dea  that a s p i ri n i d i o syncrasy i s  due 

to an abnormal i ty of arach i don i c ac i d  metabo 1 i srn there are a number 

of  i ncons  i stenc i e s  and anoma 1 i es  to be found i n  the 1 i terature ,  

l ead i ng a t  l east two rev i ewers t o  concl ude that there i s  current l y  no 

s at i sfactory expl anat i on for the underl y i ng mechan i sm of asthma and/ 

or urt i cari a i n  s uch pat i ents ( Steven son , 1 984 ; VanArsde1 , 1984 ; 

Stevenson & Lewi s ,  1 987 ) . One i mport ant probl em i s  the observat i on . 

that tartraz i ne and benzoate appear to  cros s - react w i th asp i r i n ,  yet 

ne i ther are known to i nterfere wi th  prostag l and i n synt he s i s  ( Gerber 

et al . ,  1979 ) . To th i s may be added the fi nd i ng from the present 

study that a range of other substances may al so provoke react i ons  i n  

asp i ri n- sens i t i ve pat i ents , i ncl ud i ng sod i um s al i cyl ate , ami nes , MSG , 

and a number of food add i t i ves  ( Ch apters 3 and 6 ) . I t  mi ght be 

argued that d i fferent mechan i sms operate i n  d i fferent cl i n i cal 

syndromes ( Sett i pane et  al . ,  1 974 ; Steven son et al . ,  1 982 ) , but l i ke 

As ad et al . ( 1 984 ) we h ave found i t  d i ffi cul t to draw cl ear d i v i d i ng 

l i nes i n  i nd i v i dual pat i ents , sugge st i ng a common underl yi ng 

abnormal i ty .  

I n  con s i dering a1 ternat i ve hypotheses i t  may be he1  pfu 1  to exami ne 

the known pharmacol og i cal act i on s  o f  t h e  var i ous  compound s c ap abl e of 

provoki ng adverse react i on s . The act i on s  of sod i um s al i cyl ate have 

been the s ubj ect of some debate , but i t  now seems cl ear that th i s  i s  

due to d i fferences between i n  v i tro and i n  v i vo fi nd i ngs ( H i gg s  and 

Vane , 1 983 ; Ra i n sford , 1 984 ) . As p i ri n  i s  a much stronger i nh i b i tor 

of prostag 1  and i n product i on i n  v i tro , but i s  rap i dl y  converted to 

sal i cyl ate after absorpt i on ( Ch apter 4 ) , and i n  v i vo these two 
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compounds h ave  s i mi l ar ant i - i nfl ammatory propert i es .  S al i cyl ate may 

al so  p aradox i ca l l y  i ncrease the  format i on of prostagl and i n s  by act i ng 

a s  a free rad i cal  scavenger , part l y  over- ri d i ng the effects  of  i nh i b 

i t  i on  of  cycl ooxygenase ( Ra i n s ford , 1 984 ) . Free rad i cal  s caveng i ng  

coul d a l so  account for react i on s  to benzo i c  ac i d  and other phenol i c  

compounds wh i ch h ave no  d i rect effect on  prostag l and i n  metabol i sm 

( Ra i nsford , 1 984 ) . I nteres t i ngl y ,  a rol e for free rad i cal s has  been 

suggested i n  asp i r i n i ntol erance ( Moneret -Vautr i n and Mart i n ,  1 985) , 

al though the  ev i dence was rather i nd i rect . Another poss i b i l  i ty 1 s  

that s al i cyl ates and other l i poph i l i c phenol s may act by uncoupl i ng 

ox i da t i ve  phosphoryl at i on (Wa i n i o ,  1 970 ) . I ndeed , before the 

d i scovery of prostagl and i ns i n  the earl y 1 970 ' s th i s  was cons i dered 

one of the most i mportant act i on s  of aspi ri n ( Ra i nsford , 1 984 ) . 

Another i mportant group of  compounds to con s i der are food add i t i ves , 

i n  part i cul  ar the  col ouri  ngs and preservat i ves , wh i ch  often cross

react wi th asp i r i n i n  sen s i t i ve p at i ents . L i ttl e i s  known of  the 

prec i se mode of act i on of  most preservat i ves , but they are thought to 

i nh 1 bi t mi crobi  a 1 enzyme systems , i nc  1 ud i ng those respons i b 1 e for 

bas i c metabo 1 i sm and for synthes i s  of prote i n s , n ucl e i  c ac i ds and 

cel l wal l cons t i tuents ( Luec k ,  1 980 ) .  I t  i s  acknowl edged that 

s im i l ar enzyme systems may be i nh i b i ted i n  h uman s , al though factors 

such as absorpt i on ,  d i stri but i on ,  metabol i sm and excret i on are l i kel y 

to l ower the effect i ve t i ssue concentrat i on o f  these substances far 

be l ow those requ i red to i nh i b i t mi  crob i a 1 growth i n  foods � Many 

mechan i sms h ave been proposed to account for the adverse effects  of 

tartraz i ne ,  but the  ev i dence so  far avai l abl e i s  i nconcl us i ve 
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( rev i ewed i n  deta i l  by Hesser , 1 984 ; Murdoch et  al . ,  1 987a , b) .  

Tartrazi ne i tsel f i s  not structural l y  rel ated to sa1 i cy1 ates (wh i ch 

are 2 -0H benzo i c  ac i d  deri vat i ves ) or to the commonl y used preserv

at i ves , but i ts major metabo1 i te ,  sul phan i l i c  ac i d ,  i s  an anal ogue of 

para- ami nobenzo i c ac i d  ( PABA) . I ndeed , the fam i l y  of  sul phonami de 

drugs was d i scovered acci dent ly  through tests of  azo dyes ( Schre i ber, 

1 985 ) , rai s i ng the poss i bi l i ty that ant i mi crob i al  act i v i ty mi ght be a 

common property of compounds wh i ch are prone to tri gger adverse 

react i ons . I t  i s  i nterest i ng to note that erythros i ne has been found 

to al ter gut mi crofl ora , even though i ts pri n c i pal use  i s  as a food 

col our ( Drs . R .  Adams and K .  Hurray , CS I RO D i v i s i on of Food Research , 

personal commun i cat i on ) . The sal  i cyl ates are al s o  known to possess ( 

ant imi crobi al act i v i ty ,  and were used as preservat i ves  i n  some 

countri es unt i l the 1 950 ' s  ( lueck ,  1 980 ) . 

A major d i ffi cul ty wi th  the vari ous mechan i sms descri bed above i s  the 

probl em of how to account for the vari abl e pattern of i nd i vi dual 

i d i osyncras i es and target organ suscept i b i l i ty seen i n  pat i ents wi th 

food i ntol erance . One poss i b i l i ty i s  that d i fferences i n  absorpt i on ,  

metabol i sm and/or excret i on o f  part i cul ar compounds coul d determi ne 

the i nd i v i dual ' s  i d i osyncras i es ( Gl over et al . ,  1 983 ) , w i th the fi nal 

common pathway be i ng v i a a non - spec i fi c  mech an i sm .  The occurrence of 

desensi t i zat i on mi ght then be seen as a refl ect i on of substrate

dependent enzyme i nduct i on i n  the rel evant metabol i c  pathways 

( Guenger i ch ,  1 984 ) . However , the absence of any s i gn i fi cant d i ffer

ence i n  sal i cyl ate pharmacoki net i cs between aspi r i n - sens i t i ve R IU/AO 
� 

pat i ents and control s argues aga i n st th i s  as the pr i nc i pal  abnormal -

i ty ( Chapter 5) . 
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An  Al tern at i ve Work i ng Hypothes i s  

As outl i ned above , no  s i ng l e hypothes i s  h as  thus  far s at i s factor i l y  

expl a i ned the  protean cl i n i cal man i festat i on s  o f  food i ntol erance , 

the  rel at i on s h i p  between a sp i ri n  and vari ous  other substances capabl e 

o f  provok i ng i d i o syncrat i c  react i on s , and the  as soc i ated pharma

c o  l og i c�  1 phenomena .  However , an i mportant c l ue may 1 i e i n  the  

f i nd i ng of  a h i gh i nc i dence of  react i v i ty to b i ogen i c ami nes  and MSG 

amongst  our pat i ents ( Ch apter 6 ) . These  substances are not recog 

ni zed as  ant i m i  crob i  a 1 s ,  i n h  i b i  tors of  prostagl  and i n  product i on or 

uncoupl i ng agents i n  ox i dat i ve phosphoryl at i on ,  and are more l i kel y 

to act v i  a neurogen i c mec h an i sms . The b i  ogen i c  ami nes  h ave wel l 

recogn i zed neuro - humoral act i on s  ( Jones , 1 983 ) , and g l utamate i s  an 

exc i tatory neurotransmi tter i n  the central nervous  system ( CNS ) ( F i 1 er 

et al . ,  1 979 ; Fagg , 1 985 ) , s uggest i ng the  pos s i bi l i ty of  an under

l yi ng neuroph armacol og i cal abnormal i ty i nvol v i ng regu l atory neuro 

pept i des ( lob1 ay & Swa i n ,  1 986 ) . 

As d i scu s sed a l ready , R I U/AO i s  c haracteri zed by abnormal dermal mast 

cel l rel easab i l i ty w i th  a vari ety of  st i mu l i ,  for reason s wh i ch are 

not understood ( Ro senstre i ch , 1 986 ) . One pathway of med i ator rel ease 

i s  v i a pept i derg i c  nerve fi bres wh i ch are i nvol ved i n  the  axon 

refl ex , fi rst descri bed by S i r Thomas Lewi s i n  1 93 7  ( rev i ewed by 

Lembeck ,  1 983 ; Foreman & Jordan , 1 983 ) . The afferent C - type nerve 

f i bres i n  t h i s  pathway med i ate pain and i tch , t he  whea1  and fl are 

response , and the  vascul ar response to co1 � , and i n  recent years h ave 

come to be regarded as  the med i a tors of " neurogen i c ; n fl ammat ; on " 

( Hartschuh et al . ,  1 983 ; Foreman & Jordan , 1 984 ; Payan et al . ,  

Administrator
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1 984 ; Pernow , 1 985 ) . They compr i se several popu l at i on s  of  neurons 

conta i n i ng - substance  P ,  somatostat i n ,  CCK- 8 ,  bombes i n ,  V I P  and/or 

neuroten s i n  ( Lembeck ,  1 983 ; Hart schuh  et a l . ,  1 983 ) , and recent 

ev i dence s hows that some fi bres term i n ate i n  d i rect cont act wi th 

cutaneous mast  cel l s ( Profe ssor S .  Ho 1 g ate , personal communi  cat i on ) . 

Pri mary i nvol vement of  per i pheral nerves i n · R IU/AO i s  al so  s uggested 

by the s i ze and d i stri but i on of  the  l es i on s , the  occas i on al occur

rence of prodoma 1 t i ng1 ; ng , and the  i nterest  i ng observ at i on  that 

ang i oedema of the 1 i p  often does not spread beyond t he m i d1 i ne 

( Czarnetzk i , 1 986 ; and unpubl i sh ed personal observat i on s ) . A 

mechan i sm i nvol v i ng abnormal sens i t i v i ty of the  axon refl ex cou ld  

a 1 s o  account for the tendency i n  some pat  i ents  for u rt i car i  a to be 

tri ggered by p hys i cal  factors such  as  col d ,  suns h i ne ,  v i brat i on and 

exerc i se ,  as wel l as the  common observ at i on that l ocal p re s su re or 

scratch i ng can i nduce l es i on s . 

S i mi l arl y ,  i t  has  recentl y been suggested t h at asthma c an be regarded 

as a d i sorder of  the  axon refl ex ( Barne s , 1 986 ) and that  neurogen i c  

i nfl ammat i on may pl ay a n  i mportant rol e i n  t h e  pathogen es i s of 

bronch i al hyperreact i v i ty ( Barnes , 1 987a , b ) . M i grai n e  al s o  i s  now 

thought to be tr i ggered pri mar i l y  by n eu ronal mech an i sms  ( Rose , 

1 983 ) , wi th vascul ar d i l atat i on occur i ng secondary to rel ease of  VIP 

and substance P (Mo s kowi tz , 1 984 ; Goad s by & Macdonal d ,  1 985 ) . In 

i rr i tabl e bowel syndrome , too , i t  h as been s h own that motor control 

mechan i sms  are defect i ve ( Kumar & W i ngate , 1 985 ) , ra i s i ng the  poss

i bi l i ty of  an abnormal i ty- i n  the structure or  funct i on of the enteri c 

nervous system i n  such  p at i ents  ( Cal am et al . ,  1 983 ; Makh1 0uf , 1 985 ; 

Cervero & Sharkey , 1 985 ; Furness  & Costa , 1 987 ) . A neuropharma

col og i cal abnormal i ty can al s o  read i l y  be env i saged i n  ch i l dren  wi th 
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food - rel  ated behav i  our di  sturbances ( Shaywi tz et al . ,  1 977 , 1 978 ;  

Swanson & Ki nsbourne , 1 980 ; We i s s e t  al . ,  1 980 ; August i ne & 

Lev i tan , 1 980 ; Kapl i ta & Tr i ggl e ,  1 982 ; Gual t i eri  & H i cks , 1 985 ) , 

a s  wel l as  i n  adu l ts  wi th  i l l -defi ned neuropsych i atri c man i festat i on s  

( Ch apter 6 ) . 

W i th  the exi stence of ten cl as s i cal neurotransmi tters , and the ever

i ncreas i ng n umber of newl y d i scovered regul atory neuropept i des , each 

act i ng on mul t i pl e  receptors , there i s  ampl e scope to env i sage a wi de 

range of i nd i v i dual  i d i osyncras i es to s ubstances wh i ch may act as 

agon i sts  or antagon i sts at mul t i pl e  s i tes  ( Kri eger & Mart i n ,  1 981 ; 

Pol ak  and Bl oom , 1 983 ; Schm i tt ,  1 984 ; Bl oom , 1 985 ; Qu i ri on ,  1 985 ; 

Al tman , 1 985 ; Snyder , 1 986 ) . Phenomena such  as  wi thdrawal effects ,  

desens i t  i zat i on  and supersens i t  i v i  ty coul d then be i nterpreted as 

man i festat i on s  of l i gand - i nduced modu l at i on of  receptor funct i on 

( I versen & I versen , 1 981 ; Creese & .S i bl ey ,  1981 ; Fl emi ng ,  1 981 ; 

Hol l enberg , 1 985b ; S i bl ey & Lefkowi tz , 1 985 ) . Desen s i t i zat i on i s  a 

wel l - recogn i zed occurrence under these c i rcumstances , i nvol v i ng 

down -regul at i on of receptor numbers and/or the i r uncoupl i ng from 

regul atory G -prote i ns and the second mes senger system , whereas 

supersen s i t i v i ty i s  the reverse of these processes ( Hol l enberg , 

1 985a ; S i b 1 ey & Lefkowi tz , 1 985 ; Dun 1 ap et  al . ,  1 987 ) . Receptor 

" cros s -tal k"  ( Hol l enberg , 1 985a ; S i bl ey & Lefkowi tz , 1 985 ) coul d 

al  so account for the apparent cross - react i v i ty of a wi de range of 

apparentl y unrel  ated substances , as wel l as for· the  phenomenon of 

cross -desens  i t  i zat i on between aspi  ri  n ,  other NSAID ' s and tartraz i ne 

( Pl eskow et al . ,  1 982 ; Lumry et al . ,  1 983 ; M i chel et al . ,  1 984 ; 

rev i ewed by Sl ep i an et al . ,  1 985 ) . 



2 54 

The Basi s of  I nd i v i dual  Suscept i b i l i ty 

As yet noth i ng i s  known of  the i nd i v i du al vari ab i l i ty o f  neuronal 

receptor structure or control  mech an i sms . However , g i ven the  enormous 

range o f  vari at i on i n  the h uman genome , amount i ng to approx i mately 

one base change per 1 00 nucl eot i des ( Lancet Ed i tor i al . ,  1 987 ) , i t  i s  

1 i kel y  that pol ymorph i  sms wi 1 1  eventual l y  be found i n  each  receptor 

system . I f  these occur , for exampl e ,  at a l l o steri c s i tes  wh i ch can 

b i nd chemi c al s o f  the ki nd d i scussed here ( Ch angeux & Revah , 1 987 ) , 

th i s  wou l d resul t i n  genet i cal l y  determi ned vari at i on s  i n  sens i t i v i ty 

to the l i gand i n  quest i on .  Vari ab i l i ty of t h i s  k i nd i n  t i s sue

spec i fi c  receptors mi ght then expl a i n the pattern of target organ 

suscept i bi l i ty seen i n  i nd i v i dual pat i ents  ( Chapter 6 ) . 

Metabo l i c  vari at i ons  , are al so  l i kel y to mod i fy the expre ss i on of food 

i ntol erance i n  some i nd i v i dual s .  For exampl e ,  i t  h as been s hown that 

some pat i ents wi th d i et -rel ated m i gra i ne  have l ower than normal 

l evel s of the enzyme phenol - sul photrans ferase  wh i ch i s  respons i bl e  

for conj ugat i ng tyrami ne and other rel ated phenol s ( Gl over et al . ,  

1 983 ; I sh i kawa et al . ,  1 986 ; G i bb et al . , 1 987 ) . I n  women hormonal 

factors s uch  as  pregnancy , men arche , menopause , oral contracept i ves 

or the menstrual cycl e can. i nfl uence the  cl i n i cal  express i on of food 

i nto 1 erance (Chapter 6 ) , and i t  i s  tempt i ng to specu l  ate that thi  s 

may be due to the effects of  stero i d  hormones on neuroregul atory 

mechan i sms ( McEwen & Pfaff , 1 985 ) . 
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I d i osYncras i es ,  S i de - effects and Tox i c i ty 

Before concl ud i ng th i s  d i scus s i on ,  i t  i s  rel evant  to con s i der the  

tox i c s i de - effects o f  sal i cyl ates , and the i r rel at i onsh i p to the  

i d i osyncras i es documented i n  the  present study . Typ i cal  symptoms of 

chron i c  s al i cyl ate tox i c i ty i ncl ude head ache , nausea , vomi t i ng ,  

d i arrhoea , bl urred v i s i on ,  t i nn i tus , vert i go ,  and central nervous 

system ( CNS ) symptoms suc h  as l ass i tude , drows i nes s ,  confus i on ,  

rest l essness , exc i tement , tremor , progres s i ng i n  severe cases to 

h al l uc i nat i on s , del i ri um ,  convul s i on s , and eventual l y  depress i on and 

coma ( Ra i n s ford , 1 984 ; Ko1 l er & Cohen , 1 979 ) . The mech an i sm ( s )  of 

s al i cy1 ate s i de effects are not wel l understood . Some symptoms , 

i nc l ud i ng many of  those  i nvol v i ng the  CNS , are due  to  the  d i rect 

effects of s al i cyl ates on neuronal funct ion ( rev i ewed by Ra i n s ford ,  

1 984 ) . Known mechan i sms i ncl ude reduced synthes i s o f  gamma-

ami nobutyr i c ac i d  ( GABA) , an i nh i b i tory ne'urotransm i tter ( Kol l er & 

Cohen , 1 986 ) , i ncreased seroton i n  product i on ,  and al tered membrane 

permeab i l i ty to K+ and C l - i ons , resul t i ng i n  i mp a i red i mpul se 

conduct i on and synapt i c  act i v i ty ( Ra i n s ford , 1 984 ) . The CNS 

e ffects  of s al i cyl ates al so  occur at t herapeut i c dose s , and are 

respon s i bl e  for the i r anal ges i c  and ant i pyret i c  propert i e s  i ndepend

ent  o f  any ant i - i n fl ammatory act i on .  

Al though sal i cyl ate i ntox i cat i on i s  u sual l y  assoc i ated w i th  chron i c  

h i gh -dose i ngest i o n , i t  i s  known t h at there i s  a w i de range of 

i nd i v i dual  var i at i on ( Sm i th  & Smi th , 1 966 ) . I ndeed , the  d i fferences 

between " tox i c i ty " , " s i de -effects "  and " i d i o syncrasy "  may s i mpl y be 

one of degree , depend i ng on cumul at i ve  dosage  and a mul t i tude of 
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genet i c  and envi ronmental factors wh i ch determi ne i nd i v i dual respons

i veness { Vesel l & Penno , 1 983 ; Kl aas sen , 1 985 } . The resul ts  of  the 

present study suggest that s i mi l ar symptoms may occur at much  l ower 

doses  than h i therto suspected i n  a smal l proport i on of  the  popul at 

i on ,  presumabl y compri s i ng i nd i v i dual s who are at the ta i l - end of the 

normal d i stri but i on  curve (Ar i ens & S i mons , 1 982 ) . 

Food I ntol erance - A B i o l ogi cal  Perspect i ve 

I t  i s  of  some i nterest to con s i der the ori g i n s  of  d i etary s al i cy

l ates , and to specul ate about the b i o l og i cal  s i gn i fi cance of the 

tendency for some humans to react adversel y to such compounds . 

Sa  1 i cyl ates , al ong wi  th  several thousand other phenol i c and rel ated 

compound s , are secondary metabol i tes  synthes i zed v i  a the  Sh i ki mi c  

ac i d  pathway i n  pl ants ( S i ngl eton , 1 981 ; Tors sel l ,  1 983 )  and have 

been a source of med i c i n al agents probabl y throughout human h i story. 

The funct i on s  of  phenol s i n  pl ants h ave been a l ong - stand i ng puzzl e ,  

but i t  i s  now general l y  thought that the i r pri n c i pal rol e i s  an 

ecol og i cal one , i . e .  control l i ng the b i o l ogy of other spec i e s  i n  the 

env i ronment ( Torssel 1 ,  1 983 ) . Secondary metabol i tes are i nvol ved i n  

protect i on from mi cro - organ i sms , i nsects and predators v i a the i r  

tox i  c effects ,  as wel l as i n  t he  reproduct i ve  cycl e ,  repa i r and 

heal i ng mechan i sms , and i nteract i on wi th other pl ants  i n  the 

envi ronment . I nsects , herbi vorous an i mal s ,  and man , h ave evol ved 

vari ous  means of adaptat i on to these toxi c s ubstances , i ncl  ud i n9 

detox i fi c at i on and excret i on ( Cal dwel 1 & Jakoby , 1 983 ) , t i ssue

spec i fi c  res i stance ( Cohen , 1 986 ) , and behav i oural mechan i sms ( Logue , 

1 986 ; rev i ewed by Swa i n T . , 1 978 ; S i ngl eton , 1 98 1 ; Futuyma & 

S 1 at k i n ,  1 983 ) . 
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Each  of  the  general types of n atural phenol s can  be  subd i v i ded i nto 

those of common , uncommon , or botan i cal l y  rare occurrence . Most of 

the pheno 1 s noted for tox i c i ty or phys i 0 1  og i ca  1 potency i n  an i ma 1 s 

are not onl y extreme l y  l i mi ted i n  botan i cal d i stri but i on ,  but are 

al so  un i que or h i gh l y  unusual  i n  the i r chem i cal  structure when 

compared wi th  common pl ant phenol s ( S i ng l eton & Kratzer , 1 973 ) . By 

contrast , s al i cyl ates and benzoates may be regarded as botan i cal l y  

common , and of  rel at i vel y l ow tox i c i ty .  I t  shoul d be remembered , 

however , t h at tox i c i ty i s  dependent not on l y  on  the pharmacol og i cal 

propert i es of  a part i cul ar fore i gn substance , but al so  on . the  

cumul at i ve  dose  and  the  suscept i b i l i ty of  the i nd i v i dual (Ar i ens  & 

S i mons , 1 982 ; Al bert , 1 987 ) . 

The total amounts o f  common d i etary phenol  s can range from nearl y 

zero i n  refi ned , pl ant -deri ved foods l i ke tabl e sug ar , to 20% or so  

of  the  dry we i ght of  the  d i et of some herbi vorous an i mal s ( S i ng l eton , 

1 98 1 ) . When g i ven a free cho i ce ,  an i mal s i n  general , and man i n  

part i cul ar , sel ect food pl ant parts wi th  a l ow phenol content . Part 

i cu l arl y wi th  agr i cul ture , man h as not on ly  sel ected and mod i fi ed by 

breed ; n9 the  pl ants  he  cul t i vates for food , but ; n a great part of 

the most  fert i l e  l and  he  has  compl etel y changed the env i ronment i n  

terms of the  d i vers i ty o f  i nd i v i dual pl ant spec i e s  and the resul tant 

occurrence of vari ous phenol s .  We therefore may have a warped and 

l i m i ted v i ew of  the poss i bl e  r i s k  of  pl ant tox i ns .  When domest i cated 

an i mal s were i ntroduced by Europeans to the unfami l i ar fl ora i n  

Austral i a , about one pl ant spec i as i n  twenty was found capabl e of 

caus i ng death ( C ul venor , 1 970 ) . The rat i o i s  a l i tt l e more favorabl e 
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i n  n at i ve North Ameri can or Afri can fl ora , but al l owi ng for unrecog

n i zed , s l ow-devel op i ng , or subacute toxi c i ty ,  i t  i s  cl ear that many 

pl ants are l i kel y to be harmful . W i th the apparent except i on of the 

grasses and gra i n s of the Gram; neae , few pl ants al l ow predat i on by 

an i mal s wi thout offer;  ng some form of act i ve res i stance , such as 

thorn s or toxi n s  ( Cul  venor , 1 970 ) . Fru i t  may be sacri  fi ced to an 

ani mal i n  return for seed d i spersal , but often the seeds themsel ves 

may be tox i c or may at l east res i st d i gest i on .  

Wh i 1 st p l  ants h ave evol ved tox i n s  to hel p protect them from pests , 

paras i tes , d i sease organ i sms , or predators , an i mal s and man have 

ev i dentl y evol ved and surv i ved by " l earn i ng "  to avo i d  or wi thstand 

these toxi ns  ( Swa i n  T . , 1 978) . One of the most  i mportant mechani sms 

of avo i dance i s  the sen s i ng of nox i ous  substances  by sme l l and taste , 

and the cond i t i on i ng of avers i ve behav i our by foods wh i ch provoke 

unpl easant react i ons  ( Ri 1 ey & Tuck ,  1 985 ; Logue , 1 986 ) . The pharm

acol og i cal _ and neurol og i cal bas i s of behav i oural avers i on are only 

beg i nn i ng to be unravel l ed ,  and are l i kel y to be exceed i ng l y compl ex 

( Braveman & Bronste i n ,  1 985) . I n  the context of cl i n i cal  food i ntol 

erance , " avers i on "  i s  a term somet i mes appl i ed to psychol og i cal 

react i ons i n  wh i ch the pat i ent mi stakenl y  attri butes symptoms to a 

part i cul ar food , wh i ch -i s then avo i ded ( Lessof et al . ,  1 984 ) . Al 

though condi t i oned avers i on can to some extent be mod i fi ed by 
psychol og i cal and soc i al factors ( Logue , 1 986 ) , i t  i s  es sent i al l y a 

phys i ol og i cal phenomenon wh i ch shoul d be cl earl y d i st i ngu i shed from 

phob i as  and del u s ion s - rel at i ng to foods . The strongest avers ive 

st i mul i are those wh i ch provoke nausea , vomi-t i ng or other gastro- 

i ntest i nal  symptoms v i a the eNS ( Ki efer , 1 985 ) , whereas symptoms such
' 
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as  urt i car i  a or mouth  ul  cerat i on  appear to be 1 es s potent  ( Gr i  1 1  , 

1 985 ) . 

The  ex i stence i n  t h e  h uman popul at i on o f  po1 ymorp h i sms i nvol v i ng 

central  and per i ph eral noc i cept i ve mec h an i sms , and pred i spos i ng 

certa i n  i nd i v i dual s to var i ous  food and chemi cal i d i o syncras i es ,  

may be a s i gn i fi cant evol ut i onary advantage . For examp l e ,  i n  t i mes  

of  fam i ne  or drought , or when  expl ori ng new hab i t at s , a popul at i on of 

h unter-gat herers wou l  d be more 1 i ke 1 y to adapt to new food sources 

conta  i n  i ng potent i al l y tox i c substances . I t  i s  a l s o  tempt i ng to 

specul ate that the h i g her  frequency o f  adverse food react i on s  amongst 

femal es  of  reproduct i ve age ( Ch apter 6 ;  Young et al . ,  1 987 ) may be 

of s i mi l ar b i o l og i cal  s i gn i fi cance . Many food phenol s are known to 

be  teratogen i c  ( S i ngl eton , 1 98 1 ) ,  pos s i bl y  i ncl ud i ng s al i cyl ates  

( Ra i n s ford , 1 984 ; Z i er1 er & Rothman , 1 985 ) . I t  seems reasonabl e to  

s uppos e  that women who  are  more sens  i t,i ve to  s uch compound s  woul  d be 

more 1 i kel y to avo i d  them ,  and thus  m i ght  enjoy a reproduct i ve 

advantage  ( Lobl ay & Swa i n ,  1 986 ) . 

Concl u s i on 

Much remai ns t o  be l earned about t h e  c l i n i ca l  feature s  as  wel l as the 

underl y i ng mechan i sms of food i ntol erance . The maj or fi ndi ng s  of  the 

present s tudy h ave been recogn i t i on of  the w i despread d i stri but i on of 

n at ural s a1 i cyl ate s  i n  common food s , the c l i n i cal  spectrum of adverse 

react i on s  i n  s al i cyl ate - sens i t i ve pat i ents , and . the i d i osyncrat i c  

cross  - react i v i  ty between a wi  de range of n atural and art ; fi c i a 1 
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sUbstances i n  the d i et .  These fi nd i ngs l ed to the successful devel op· j 
ment of a systemat i c  and re 1 i ab 1 e method for the rout i ne  i nvest i gat- '� 
i on and management of food - sen s i t i ve pat i ents , su i tabl e for use in  

outpat i ent cl i n i cs or pri vate pract i ce .  

The fi nd i ngs have al so  ra i sed many quest i on s  for future study . For 

examp 1 e ,  how common ; s unrecogn i zed food ; nto lerance ; n the general 

commun i ty? Wh i ch pat i ents requ i re formal i nvest i gat i on ?  How many 

normal , asymptomat i c  i nd i v i dual s woul d be l i ke ly  to react to  some of 

the chal l enges used here? Wh i ch other food substances , not yet 

stud i ed m i ght al so be contri but i ng to symptoms i n  s ome pat i ents? 

What i s  the most appropri ate chal l enge protocol for routi ne 

d i agnost i c  use? How effect i ve i s  l ong -term d i etary mod i fi cat i on i n  

control l i ng symptoms
,
? What rol e do  psychol og i cal  factors pl ay i n  

pat i ent subgroups such a s  those wi th mi gra i ne , i rri tabl e bowel , 

hyperact i v i ty or neuropsych i atri c man i festat i ons?  A doubl e -bl i nd 

cross - over cl i n i cal  tri al i n  adul ts  wi th  mi gra i ne i s  al ready 

underway , and a deta i 1 ed study of · hyperact i ve ch i 1 dren i s  i n  the 

pl ann i ng stages to answer some of these quest i ons . 

El uc i dat i on of underl yi ng mechan i sms i s  l i kel y to  be more d i ffi cul t ,  

and outs i de the scope of  the  present study . However , as d i scussed 

above , careful  cl i n i cal  i nvest i gat i on can prov i de val uabl e c l ues for 

generat i ng pl aus i bl e  hypotheses worthy of  cl oser exami n at i on .  

.� � ) 
1 

I 



REFERENC ES 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



2 6 1 

AAS , K .  ( 1987 ) : F i sh a l lergy and the codf i sh a l lergen mode l .  In Food A l l ergy and I nto l erance . Eds . J .  

Brostoff and S . J .  Cha l lacombe . Ba i l l i ere T i nda l l ,  London . pp . 356-366.  

AI ROLA , P .  ( 1977 ) : Hypog lycaem i a : A Better Approach . Hea lth  P l us .  Phoen i x ,  Ar i zona . 

ALBERT , A .  ( 1987 ) : The behav i our of fore i gn substances i n  the human body . Trends Pharmaco l . Sc L ,  

�:  258-261 . 

ALEXANDER , F .  and PORTI S ,  S .A .  ( 1944 ) : A psychosomat ic  study of hypog lycaemic fat igue . Psychosomat ic  

Med . , § :  191-206 . t 

ALLEN , D . H .  and BAKER , G . J .  ( 1981 ) : Ch i nese-Restaurant asthma . N .  Eng 1 . J .  Med . , 305 : 1 154-1 155 .  

ALLEN , D . H .  and BAKER, G . J . ( 1981 ) : Asthma and MSG . Med . J .  Aust . ,  2 : 576 . 

ALLEN , D . H . , VAN NUNEN , S . , LOBLAY , R . , CLARKE , L .  and SWAI N ,  A .  ( 1984) : Adverse react ions to foods . 

Med . J .  Aust . , � : S37-S42 .  

ALLEN , J . G .  and HALL , K . J .  ( 1980 ) : Methods for the detenminat ion of d ipheny lami ne res i dues i n  apples . 

J .  Agr ic . Food Chem. , 28 : 255-258 . 

ALMY , T . P .  ( 1977 ) : Therapeut i c  strategy i n  stress-re lated d i gest i ve d i sorders . lrl The G I  Tract i n  

Stress and Psycho log i ca l  D i sorder . Eds . T . P .  A lmy and J . F . F ie ld ing . C 1 ; n .  Gastroentero 1 . ,  § : 709-722 . 

ALTMAN , J .  ( 1985 ) : Tun i ng i n  to neurotransmi tters . Nature , �: 537 . 

ALUN JONES , V . , MCLAUGHL I N ,  P . , SHORTHOUSE , M . , WORKMAN , E .  and HUNTER , J . O .  ( 1982 ) : Food i nto lerance : 

A major factor on the pathogenes i s  of i rr i tab le bowe l syndrome . Lancet , ,: 1 1 15-1 1 17 . 

ALUN JONE S , V . , MCLAUGHLI N  P . ,  SHORTHOUSE , M . , WORKMAN , E .  and HUNTER , J . O .  ( 1983 ) : Food i ntolerance , 

prostagl and ; ns and i rr i tab le bowel syndrome . Lancet , 1: 124 . 

ALUN JONES , V .  and HUNTER , J . O .  ( 1987 ) : I rr i tabl e  bowel syndrome and Crohn ' s  d i sease . I n  Food Al lergy 

and Into lerance . Eds . J .  Brostoff and S . J .  Cha 1 l acombe . Ba i l 1 i ere T i nda 1 1 ,  London . pp . 555-569 . 



2 6 2  

AMER ICAN D IABETES ASSOCIAT ION SPEC IAL REPORT . ( 1982 ) : Statement on hypog lycaem i a . D i abetes Forecast . 

Jan . -Feb . : 26- 58 . 

ANDERSON , G . H .  and LEV-RAN , A .  ( 1985 ) : Hypog lycaemia : the standard and the f i ct ion . Psychosomatics ,  

26 : 38-47 . 

ANDERSON , J . A . ( 1984 ) : Non-Immuno log ica l ly-Med iated food sens i t i v i ty .  Nutr i t i on Rev i ews , 42 : 109-116 

ANDERSON , J .A .  ( 1986 ) : The estab l i shment of common language concern i ng adverse react i ons to foods and 

food add i t i ves . J .  A l l ergy C l i n .  Immuno l . ,  78 : 140- 144 . 

ANDERSON , J . A . , CHAI , H . , CLAMAN , H . N . , ELL IS ,  E . F . , F INK ,  J . N . , KAPLAN , A . P . , L I EBERMAN , P . L . , 

P I ERSON , W . E . , SALVAGGI O ,  J . E .  t SHEFFER , A . L .  and SLAV IN , R . G .  ( 1986) : Amer i can Academy of A l lergy: 

Pos i t i on statements .  J .  A l lergy C l i n .  Immuno l . , 78 : 269-270 . 

ANDERSON , J . A .  ( 1987 ) : Unproven and unapproved methods of d i agnos i s  and treatment . !n Handbook of F� 

Al lerg ies . Ed . J . C .  Breneman . Marcel  Dekker ,  I nc . ,  New York . pp . 21 1 -232 . 

ANDERSSON , J ' t BOSVIK ,  R .  and VON SYOOW, E .  ( 1963 ) : Compos i t i on of the essent i a l  o i l of b�lackcurrant 

leaves (R i bes n i grum ) . J .  Sc i .  Food Agr i c . , 14 : 834-840 . 

ANDERSSON , J .  and VON SYDOW , E .  ( 1964 ) : The aroma of b lack currants . I .  H i gher bo i l i ng compounds . Acta 

Chem . Scand . , 18 : 1 105- 1 1 14 . 

ANDERSSON , J .  and VON SYOOW, E .  ( 1966) : The aroma of b lack currants . Acta Chem. Scand . , 20 : 529-535 . 

ANJOU , L .  and VON SYDOW , E .  ( 1967 ) : Aroma of cranberr i es . I .  Vacc i n i um v i ts i daea . Acta Chem . Scand. ,  

n : 945 . 

ANJOU , L .  and VON SYOOW, E .  ( 1969 ) : Aroma of cranberr i es .  I l l .  Acta Chem . Scand . , 23 : 109 . 

ANON . ( 1882 ) : Hydr ide of sa l i cyl . Lancet , 122 : 755 . 

ANON . ( 188S) : 0 1 1 of w intergreen . (Pharmacology and Therapeut i cs ) . Lancet , 134 : 90 . 

ANON . ( 1903 ) : Sa l i cyl i c  ac i d  i n  strawberr i es .  (Annotat ions . ) . Lancet 164 : 1 187 . 



2 6 3  

APLEY , J .  ( 1975) : The Ch i ld w ith Abdom ina l  Pa i n .  B 1ackwe 1 l . Oxford . 

ARAI , S . , SUSUK I , H . , FUJ IMAKI , M .  and SAKURAI , Y .  ( 1966 ) : Flavor components i n  soybean . 1 1 . Pheno l i c  

ac i ds i n  defatted soybean f lour . Agr . B i o 1 . Chem . (Tokyo ) , 3 0 : 364-369 . 

ARCHI NAUD , P .  ( 1955 ) : Est imat i on of sa l i cy l ic ac id and benzo i c  ac i d  i n  w i nes by steam extract i on .  Ann . 

Fa ls  et Fraudes , 48 : 213-217 . 

ARIENS , E . J .  and S IMONS , A . M .  ( 1982 ) : Genera l pr inc i p les of nutr i t iona l tox icology . !!l Nutr i t iona l 

Toxi co logy . Vo l ume 1 .  Ed . J . N .  Hathcock . Academic  Press , New York . pp . 17-80 . 

ARNY , H .  and F ISCHEL I S , R . P .  ( 1937 ) : Pr inc i p les of Phanmaco logy .  4th Ed i t i on .  Saunders , Ph i lade lph i a . 

ARTHUS , M .  ( 1903 ) : Repeated i n ject ions of horse serum i nto the rabbi t .  CR Soc . B i o 1 . ,  �:817 . 

ASAD , S . ! . ,  YOULTEN , L . J . F .  and LESSOF , M . H .  ( 1983 ) : Spec i f i c  desens i t i zat i on i n  "asp i r i n-sens i t i ve" 

urt i car i a ;  P lasma prostaglandi n  leve l s  and c l i n i ca l  man i fest ions . C l i n . A l lergy, lJ : 459-466 . 

ASAD , S . l . ,  KEMENY , D . M . , YOULTEN ,  L . J . F . , FRANKLAND , A . W .  and LESSOF , M . H .  ( 1984 ) : Effect of asp i r i n  

in  "asp i ri n  sens it ive" pat ients . Br . Med . J . , 288 : 745-748 . 

ASHOOR , S .  and CHU , F . S .  ( 1980 ) : Ana lys i s  of sa l i cy l i c  ac id  and methyl sa l icylate in  fru its and 

a lmonds . Food Research I nst i tute , Un ivers i ty of Wi nscons i n ,  Madi son . Unpub l i shed typescr i pt .  

ATHERTON , D . J . , SEWELL , M . , SOOTH I LL , J . F . , WELLS , R . S .  and CHI LVERS , C . E . D .  ( 1978) : A doub le-b l ind 

contro l led c rossover tr i a l  of an ant igen avo idance d iet in atop i c  eczema . Lancet , 1 : 401-403 . 

ATHERTON , D . J .  ( 1981 ) :  Al l ergy and atopi c  eczema 1 1 .  C l i n .  Exp . oenmato l . ,  � : 3 17-325 . 

ATKI NS , F . M .  and METCALFE , 0 . 0 .  ( 1984) : The d iagnos i s  and treatment of food a l lergy . Ann . Rev . Nutr . , 

! : 233-255 . 

AUGUST , P .J .  ( 1979 ) : Successfu l treatment of urt i car ia  due to food add it ive w ith sod i um  cromog lycate 

and an exc lu s i on d i et .  I n  The Mast Ce l l ,  Its Role in Hea lth and D i sease . Eds . J .  Pepys and A . M . 

Edwards . P itman Med i ca l ,  Tunbr idge Wel ls .  



2 6 4  

AUGUSTINE , J . G .  and LEV ITAN , H .  ( 1980 ) : Neuro-transmi tter re lease from a vertebrate neuro-muscu lar 

synapse affected by a food dye . SC ience , �: 1489- 1490 . 

AUSTRALI AN D IABETES SOCI ETY STATEMENT ( 1987 ) : Pos i t ion statement on hypog lycaem ia  i n  non-d iabet ic 

pat i ents . Med . J .  Austr . , 147 : 137- 138 . 

AUTENREITH ,  W .  ( 19 28 ) : Laboratory Manual for the Detect ion of Poi sons and Powerfu l Drugs . (Trans lated 

by W . H .  Warren . )  B lak i ston , Ph i lade l ph i a .  

BAARDSETH , P .  and RUSSWURM Jr . , H .  ( 19 78 ) : Content o f  sane organ ic  ac ids i n  c loudberry (Rubus 

chamaemorus L . ) .  Fd . Chem . , �: 43-46 .  

BAKER , G . J . , COLLETT , P .  and ALLAN , D . H .  ( 1981 ) :  Bronchospasm i nduced by  metab i su lphi te-conta ining 

foods and drugs . Med . J .  Aust . ,  ,: 614-61 6 .  

BALDWI N ,  B . C . , ROBINSON , D .  and WI LL IAMS , R . T .  ( 1960 ) : The fate of  benzo ic  ac i d  i n  sane domest ic and 

other b i rds . B iochem . J . , 76 : 595-600 . 

BALDWIN ,  B . C . , ROBINSON , D .  and W'I LL IAMS , R .  T .  ( 1961 ) : Chranatograph ic  data . J .  Chromatog . ,  ,2: 05 .  

BALYEAT , R . M . and RUSTEN , E . M .  ( 1933 ) : Urt i car 1a - et i o l ogy and treatment , w ith  spec ia l reference to 

autohemotherapy . J .  A l lergy, i: 70-74 . 

BARBI ER . ( 1910 ) : Anaphyl ax i s  to cow ' s  mi lk i n  nurs ing i nfants . Arch .  de med . d .  enf . , Z: 499 . 

BARNES , P . J .  ( 1986 ) : Asthma as an axon reflex .  Lancet 1: 242-245 .  

BARNES , P . J .  ( 1987 ) : Airway neuropept i des and asthma . Trends Pharmacol . Sc i . ,  §: 24-27 . 

BARNES , P . J .  ( 1987 ) : Neuropept ides in the l ung : Loca l i zat i on ,  funct i on ,  and pathophYS io logic 

impl icat i ons . J. A l lergy C l i n .  Immuno l . ,  79 : 285-295 .  

BARNETSON , R . StC . and- LESSOF , M . H .  ( 1983 ) : Cha l lenges t o  med ica l  orthodoxy . In C l i n ical  React ions To 

Food . Ed . M . H .  Lessoff . John W i ley & Sons Ltd , Ch ichester .  pp . 1 5-34 . 

BATE MAN , T .  ( 1813 ) : A Pract ica l  Synops i s  of Cutaneous D i seases . Longman , Hurst , Rees , Orme and Brown , 

London . p .  13 . 



2 6 5  

BECK , R . W .  ( 1891 ) :  Sal ix l uc ida , Muh lenberg . Sh i n i ng w i l low . Amer. J .  Pharm. , �: 581 -583 . 

BEDOUKIAN , P . Z .  ( 1981 ) : Sa l i cylates in perfumery . Perfumer & F lavor i st ,  � : 60-61 . 

BEHAN , P . O . , BEHAN , W . M . H .  and BELL , E .  ( 1985) : The postv ira l  fat igue syndrome - an ana lys i s  of the 

f i nd i ngs i n  50 cases . J .  I nfect i on ,  10 : 2 1 1-222 . 

BEKERSKY , I . , BOXENBAUM , H . G . , WHITSON , M . H . , PUGL I S I , C . V . , POCELINKO , R .  and KAPLAN , S . A .  ( 1977 ) : 

S imu ltaneous determi nat ion of sa l icyl ic  ac id  and sa l i cylur i c  ac id  i n  p lasma and ur i ne by h igh pressure 

l i qu id chromatography . Ana l .  Letters , 10 : 539-550 . 

BELLANCA , N .  ( 1971 ) :  lD Fenaro l i ' s Handbook of F lavor Ingred i ents . Eds . T . E .  Fur i a  and N .  Be l lanca . 

C level and Chemica l  Rubber Company, C leve land . 

BENEZET , L .  and BRUN , M .  ( 1941 ) :  Some new const i tuents of an i seed o i l .  Ann .  Chim .  Ana l .  Chim .  App l . ,  

23 : 263-265 . 

BENNETT , B . M .  and UNDERWOOD ,  R . E .  ( 1970 ) : On McNemar ' s  test for the 2 by 2 tabl e  and its  power 

funct i on .  B i ometr i cs , �: 339-343 . 

BENTLEY , S . J . ,  PEARSON , D . J .  and R IX ,  K . J . B .  ( 1983 ) : Food , hypersens i t i v i ty i n  i rr i table bowe l syndrome . 

Lancet , � : 295-29 7 .  

BERNTON , H . S . ( 1933 ) : D i scuss ion fo l low i ng :  Ba lyeat , R . M .  and Rusten , E . M . ( 1933 ) : Urt i car ia  - Et io logy 

and treatment , w i th spec i a l  reference to autohemotherapy . J .  A l l ergy , !: 70-74 . 

BESSMAN , S . P .  and HOCHSTEI N ,  P .  ( 1970) : Borscht , beets , g l utamate .  N .  Eng. J .  Med . , �: 812-813 . 

BEST , J . D .  ( 1984 ) : React ive hypoglycaemia i n  perspect i ve .  Pat i ent Manage . ,  �: 1 13 , 1 15-121 . 

BETHUNE ,  H . C . , BEHAN , P . O .  and OURWARD ,  W . F .  ( 1963 ) : Headache assoc i ated w ith monoami ne ox idase 

i nh i b i tors . Lancet , � : 1233 . 

B I GELOW , J .  ( 1818) : Amer ican Med ical  Botany . Vol ume 2 .  Cummi ngs and H i l l iard ,  Boston . 

B I NZ , C .  ( 1897 ) : Pharmacology for Pract i t ioners and Students . (Tran s lated by Latham . ) Volume 2 .  New 

Sydenham Soc iety , London . 



2 6 6  

BLACK , A . P .  ( 1956) : A new di agnost ic  method in a l lerg i c  d i sease . Ped iatr i cs , 17 : 716-724 . 

BLACKWELL ,  B .  and MABB ITT ,  L . A .  (1965 ) :  Tyrami ne i n  cheese re lated to hypertens ive cr i ses after ' 

monoamine-ox idase inh i b i t i on .  Lancet ! : 938-94S . 

BLACKWELL ,  B . , MABBITT ,  L . A .  and MARLEY , E .  ( 1967 ) : Hypertens i ve i nteract i ons  berween monoamine oxidase 

inhi b i tors and foodstuffs . Br i t .  ,J . Psych iat . ,  ill : 349-365 . 

BLACKWELL , B . , MASBITT ,  J .A .  and MARLEY , E .  ( 1969 ) : H i stamine and tyram i ne content of yeast products . 

J .  Food Sc L , 34 :47-51 . 

BLAIR ,  D . , RUMACK , B . H .  and PETERSON , R . G .  ( 1978 ) : Ana lys i s  for sa l i cyl ic ac id i n  sercum by high -

perfonmance l iqu id chromatography . C l i n .  Chem . , � : 1543-1544 . 

BLOCK, R . J . ( 1951 ) : Some amino ac ids ,  pept ides and amines in  m i lk , concentrated mi lks and cheese . J .  

Da i ry Sc i . , �: 1-10 .  

BLOOM , F . E .  ( 1985) : Neurotransmitter d i vers ity and i ts funct iona l s i gn if i cance . J .  Roya l Soc . Med. ,  

Z§ :  189-192 . 

BLUMENTHAL , I . ,  KELLEHER , J .  and L ITTLEWOOD , J . M .  ( 1981 ) :  Recurrent abdom i na l  pa i n  and lactose 

i nto lerance i n  chi ldhood . Br . Med . J . , 282 : 2013-2014 . 

SOCK, S .A .  ( 1980 ) : Food sens i t i v ity .  A cr it ica l rev iew and pract ica l approach . hn. J .  D i s .  Ch i ld . , 

,W: 973-982 . 

BONNET , G . F .  and LEPREUX , P .  ( I971 ) :  Les migra ines tyramin iques . Sem. Hop . Par i s ,  il: 2441-2443 . 

BOTEY , J . , I BERO , M . , MAL ET , A . , MAR I N ,  A .  and ESEVERR I ,  J . L .  ( 1984 ) : Asp i r in- i nduced recurrent 

urt i caria  and recurrent ang ioedema 1 n  non-atop ic  chi ldren . Ann . Al lergy, 53 : 265-267 . 

BOUlTON , A . A . , COOKSON , B .  and PAULTON , R .  ( 1970) : Hypertens ive cr i s i s  i n  a pat i ent on MAO I 

ant idepressants fo l lowing a mea l of beef l iver . Canad . Med . Ass .  J . , � : 1394-1395 . 

BOUSHEY , H . A . ( 1982 ) : Bronchi a l  hyperreact iv ity to su lfur d iox i de :  phys i o log i c  and po l i tica l 

imp l icat ions . J .  A l l ergy C l i n .  Immuno l . ,  69 : 335-338 . 



2 6 7  

BRAVEMAN , N . S .  and BRONSTE I N ,  P .  ( 1985 ) : Exper imenta l Assessments and C l i n i ca l  App l icat ions of 

Cond i t ioned Food Avers ions . The New York Academy of Sc iences , New York . 

BRENEMAN , J . C . ( 1987 ) : Handbook of Food A l lerg ies .  Marce l Oekker , Inc . , New York . 

BRENNER , A .  ( 1977 ) : A study of the eff icacy of the Fe ingold d i et on hyperk inet i c  ch i ldren . C l in . 

Ped i atr . ,  16 : 652-656 . 

BRIGGS , O .  and WAHLQUIST,  M .  ( 1985 ) : Eat i ng Matters , Food Add i t i ves - Facts for Consumers . Methuen 

Haynes , Austra l i a .  

BROOER ICK ,  J . J .  ( 1966) : What i s  important i n  peach f lavor? Am.  Perfumer Cosmet . ,  81 : 43-45 . 

BROO I E , B . B . , UOENFR I ENO , S .  and COBURN , A . F .  ( 1944 ) : The determinat ion of sal icyl ic  ac i d  in p lasma .  J .  

Pharmacol .  Exp . Ther . ,  88 : 1 14-11 7 .  

BROOSKY , C .M .  ( 1983 ) : "A l lergi c  to everyth ing" : A medi ca l  subcu lture . Psychosomat i cs , � : 731 -742 . 

BROSTOFF , J .  and CHALLACOMBE , S . J .  ( 1987 ) : Food A l lergy and Into lerance .  Ba i l l iere T i nda l l ,  London . 

BRYAN , W . T . K .  and BRYAN , M . P .  ( 1960 ) : The app l icat ion of in v i tro cytotox ic  react i ons  to c l i n i ca l  

d i agnos i s  of food a l lergy. Laryngoscope , 70 : 810-824 . 

BUCKNER , L . A .  ( 1854 ) : On the format i on of sa l icy l ic ac i d  i n  the b l ossoms of Spi rea u lmar ia . Amer .  J .  

Pharm. , £2: 59-62 . 

BUI SSERET , P . D . , YOULTEN , L . J . F . , HE INZELMANN , 0 . 1 .  and LESSOF , M . H . ( 1978 ) : Prostagland i n-synthes i s  

inhi bi tors i n  prophylax i s  of food i nto lerance .  Lancet , 1 : 906-908 . 

BUI ST ,  R .A .  ( 1984 ) : Food I ntolerance : What i t  i s  and how to cope with it . Harper and Row, Sydney . 

BUSH , R . K . , TAYLOR , S . L .  and BUSSE , W .  ( 1986 ) : A cri� i ca l  eva luat i on of c l in ica l tr i a l s  in react i ons to 

su lph i tes . J .  Al lergy C l i n . Immuno l . ,  78 : 191-202 . 

BUTTERY , R . G . , SE I FERT , R . M . , GUAOAGNI ,  O . G .  and L I NG ,  L . C .  ( 1969 ) :  Characterizat i on of some volat i le 

const i tuents of be l l  peppers . J .  Agr . Food Chem . , !Z: 1322-1327 . 



268 

BUTTERY , R . G . , SEIFERT , R . M .  and L I NG ,  L . C .  ( 1970) : Character izat ion of some volat i le potato 

components . J .  Agr . Food Chem . , 18 : 538-539 . 

BUTTERY , R . G . , SE I FERT , R . M . , GUADAGN I ,  D . G . and L ING , L . C . ( 1971 ) : Character izat ion of add it ional 

vo lat i le components of tomato . J .  Agr .  Food Chem . , �: 524-529 . 

BUTTERY , R .G .  and KAMM , J .A .  ( 1980 ) : Vo lat i le components of a l fa lfa : Poss i b le i nsect host plant . 

attractants . J .  Agr ; c .  Food Chem . , f§: 978-98 1 . 

BUTTERY ,  R . G . , KAMM , J .A .  and L ING , L . C .  ( 1982 ) :  Vo lat i le  components of a lfa l fa f l owers and pods .  J .  

Agr; c .  Food Chem . , �: 739-742 . 
·'1 

j .� "1 
CAHILL , G . F .  and SOELDNER , J . S .  ( 1974 ) : A non-ed i tor i a l  on non-hypog lycaemi a .  N .  Eng 1 . J .  Med. , . j 
m: 905-906 . 

CAHOURS , A .  ( 1843 ) : Recherches sur l ' hu i le de gau lther ia . J .  Phanm.  Ch im . , Par i s .  � : 364-366 . 

CAHOlRS , A .  ( 1844 ) : Recherches chimiques sur le sa l icy late de methylene et l ' ether sa l icyl ique . Ann . 

Ch im . (Phys . ) ,  1 0 : 327-369 . 

CALAM , J . , UNWIN , R .  and PEART , W . S .  ( 1983 ) : Neurotens in  st imu lates defaecat ion .  Lancet , 1 : 737-738 . 

CALDWELL , J .  and JAKOBY , W . B .  ( 1983 ) : B i o log ica l Bas i s  of Detox i f i cat i on . Academ ic  Press , New York . 

CALNAN , C . D . , ( 1957 ) : Re lease of h i stam ine i n  h i stam ine p i gmentosa . Lancet , 1 : 996 j 
.j 
1 

CALNAN . C . O  . •  ( 1964 ) : Urt i car i a l  react i ons . Br . Med. J . •  l: 649-655 . l 
CAlVARANO. 1 .  ( 1964 ) : Detect i on of ant 1 fennentat i yes 1 n lemon and orange ju 1ce by th i n layer j 
chromatography . Ess inze Deri v .  Agrumar i . ,  �: 137-143 . 

CASTAIGN E ,  J .  and GOURNAUD , F . X .  ( 1910) : Anaphylax i s  and a l imentary i ntox icat ion .  J .  Med . Franc . , 
� : 41 3 .  

CATER SON , R .R . , DUG6I N ,  G . 6 . , HORVATH , J . S . and TI LLER D . J .  ( 1978 ) : S imu l taneous determinat ion of 

asp i r i n  and sa l icy late by h i gh perfonmance l iqu i d  chromatography . Aust . J .  Phanm . Sc i . ,  1: 1 1 1-1 12 .  



2 6 9  

CERVERO , F .  and SHARKEY , K . A .  ( 1985 ) : More than just gut fee l i ngs about v i scera l sensat i on .  Trends 

Neurosc i . ,  � : 188- 190 . 

CHALEW , S . A . , MCLAUGHL I N  J . V . , MERSEY , J . H . , ADAMS , A . J . , CORNBLATH , M .  and KOWARSK I , A . A .  ( 1984 ) : The 

use of the p lasma ep i nephr i ne response in the d i agnos i s  of i d i opath i c  postprand i a l  syndrome . J .  A. M .  

A . , Z21: 612-61 5 .  

CHALLACOMBE ,  S . J .  ( 1987 ) : Ora l man i festat i ons o f  food a l lergy and i nto lerance . .l!l Food A l lergy and 

Into lerance .  Eds . J . Brostoff & S . J .  Cha l lacombe . Ba i l l i ere T i nda l l ,  London . pp . 511-520 . 

CHAM , B . E . , JOHNS , D . , BOCHNER , D . M . , I MHOFF , D . M .  and ROWLAND ,  H .  ( 1979 ) : S imu l taneous l iqu i d  -

chromatograph i c  quant i tat i on of sa l i cyl ic  ac i d ,  sa l icylur i c  ac i d ,  and gent i S iC ac i d  i n  p l asma . C l i n . 

Chem . , � : 1420-1425 .  

CHAM , B . E . • BICHNER , F . , I HOFF , D . H . , JOHNS , D .  and ROWLAND , H .  ( 1980 ) : S imu ltaneous 

l iqu id-chromatograph i c  quant i tat i on of sa l i cy l i c  ac i d ,  sa l i cy l ur i c  ac i d ,  and gent i s ic ac i d  i n  ur i ne .  

C l i n .  Chem . , 26 : 1 1 1- 1 14 . 

CHAMBERS , T . l . and STARUSZKIEWICZ , W . F .  ( 1978 ) : F luorometr ic  determ i nat i on of h i stam i ne i n  cheese .  J .  

Assoc . Off . Ana l . Chem . , 61 : 1092-1097 . 

CHAMPI ON ,  R . H . , ROBERTS , S . O . B . , CARPENTER , R . G .  and ROGER , J . H .  ( 1969 ) : Urt i car i a  and ang i o-oedema . A 

rev i ew  of 554 pat i ents . Br . J .  Dermato l . , §l: 588-597 . 

CHAMPI ON ,  R . H . , GREAVES , H . W . , KOBZA BLACK , A .  and PYE , R . J .  ( 1986 ) : The Urt icar ias . Church i l l  

L 1 v i ngstone , Ed i nburgh . 

CHANDRA, R . K .  ( 1984) : Food I ntolerance . E l sev i er Sc i ence Pub l i sh i ng Co . ,  I nc . , New York . 

CHANGEUX ,  J-P . and REVAH , F .  ( 1987 ) : The acetylcho l i ne receptor mo lecu le :  a l losteri c  d i tes and the i on 

channel .  Trends Neurosc i . ,  12: 245-250 . 

CHARLES , M . A . , HOFELDT , F . , SHACKLEFORD , A . , WALDECK , N . , DODSON , L . E . Jr . , BUNKER , D . , COGINS ,  J . T .  and 

E I CHNER , H .  ( 1981 ) : Compar i son of oral g lucose tolerance tests and m ixed mea l s  in pat i ents w i th 

apparent i d i opath ic  post-absorpt i ve hypog lycaemi a :  absence of hypog lycaemia  after mea l s . D iabetes , 

30 : 456-470 . 



2 70 

CHAYTOR , J . P . , CRATHORNE , B .  and SAXBY , M . J .  ( 1975) : The i dent i f i cat i on and s i gn i fi cance of 

2-phenylethy lami ne i n  foods . J .  Sc ; ,  Food Agr i c . , � : 593-598 . 

CHECK, W . A .  ( 1980 ) : D i scord among proponents of r iva l a l lergy desens i t i zat i on techn i ques . J .  A .  M. A. , 

243 : 1881 -1882 , 1887 , 1891 . 

CHIANG , H . C .  ( 1969 ) : Po lyamide - s i l i ca ge l th i n  - layer chranatography of food preservat ives . J.  

Chromatogr . ,  � : 201-203 . 

CHIR IGOS , M . A . and UDENFR IE ND ,  S .  ( 19 59 ) : A s imp le f luoranet r i c  procedure for determi n i ng sa l icyl ic 

ac id  i n  b i�log ic  t i ssues . J .  Lab . C l i n .  Med. , �: 769-772 . 

CHRASTIL , J .  and WILSON , J . T .  ( 1978) : Quant i tat ive est imat i on of sa l icyl i c  ac i d  and its  metabol i tes by 

th i n  - l ayer den S i tometry . J .  Chromatogr . ,  1 52 : 183-189 . 

CHR I STENSEN , E . N . and CAPUT I Jnr ,  A .  ( 1968 ) : The quant i tat i ve ana lys i s  of f 1avano i ds and related 

compounds i n  w i ne by gas- l iqu i d  chromatography . Amer . J .  Eno 1 .  V i t i cu lt . , 19 : 238-245 . 

CHUNG, T-Y . , HAYASE , F .  and KATq , H .  ( 1983 ) : Vo lat i le components of r i pe tanatoes and the i r  ju ices, 

purees and pastes . Agr i c . S i o 1 . Chem . , !Z : 343-351 .  

CLOUGHEY , J . S . , ELL I S ,  R . T . , PENDL INGTON , S .  and HUMPHREY , P .  ( 1982 ) : Vo lat i le const i tuents of sa. 

Centra l Afri can b lack  tea c l ones . J .  Agr i c . Food Chem . , 30 : 842-845 . 

COCA , A . F .  ( 19 19 )  Perfus 10n experiments i n  the study of anaphy lax i s .  J .  Immuno 1 . , ! : 209-212 .  

COCA , A . F .  ( 1922 ) : Stud i es i n  spec if ic hypersens i t iveness . V .  The preparat i on o f  f l u i d  extracts and 

so lut i ons for use i n  the d iagnos i s  and treatment of the a l lerg ies w i th notes on the col lect ion of ' 

po l lens . J .  Immuno l . , 1: 163-178 .  

COCA , A . F .  and GROVE , E .  ( 1925 ) : Stud i es i n  hypersens i t i veness . X I I I . A study of the atop i c  reagins .  J .  

Immuno l · , 12 : 445-464 . 

COCA , A . F .  ( 1942 ) : I n  Fami l i a l  Nonreagi n i c  Food-A l lergy . 1 st Ed i t ion . Char les C .  Thoma s , Spr ingfield, 

I l l i no i s .  



2 7 1  

COCA , A . F .  ( 19 53 ) :  Fami l i a l  Nonreag i n i c  Food-Al lergy . 3rd Ed i t ion . Char les C .  Thomas , Spr i ngf i e ld ,  

1 1 1  i no i s .  

COFF I N ,  D . E .  ( 1969 ) : Gas chromatograph ic determi nat ion of pheno l i c ami nes . J .  Assoc . Off . Ana l , Chem . , 

52 : 1044- 1047 . 

COFF I N , D . E .  ( 1970 ) : Tyrami ne content of raspberr i es and other fru i t .  J .  Assoc . Off . Ana l . Chem . , 

§1: 1 071- 1073 . 

COHEN , G . M .  ( 1986) : Target Organ Tox ic ity. Vol ume 1 .  CRC Press , Inc . , Boca Raton , F lor i da .  

COLE , 0 . 0 . , HARPER , W . J .  and HANKI NSON , C . L .  ( 1961 ) : Observat i ons  on ammon ia  and vo l at i l e  am i nes i n  

mi lk . J .  Da i ry Sc i . ,  �: 171-173 . 

COLEMAN , E . C . , HO , C-T . and CHANG, 5 . 5 .  ( 1981 ) : I so lat ion and i dent i f i cat i on of vo lat i le compounds from 

baked potatoes . J .  Agr i c . Food Chem . , 29 : 42-48 . 

COLL I ER .  H . O . J .  ( 1963 ) : Asp i r i n .  Sc i . Am • •  �: 97-108. 

COLL I NS-WI LL IAMS , C.  and LEVY , L . D . ( 1984 ) : A l l ergy to foods other than m i lk . In Food Into lerance . Ed . 

R . K. Chandra . E l sev i er Sc i ence Pub l i sh i ng Co . ,  I nc . , New York . pp . 137-186 .  

CONE .  E . H . ( 1903 ) :  Sa l i cyl ic  ac i d  and sod i um  sa l icylate . Amer . J .  Pharm . , 75 : 401 -407 . 

CONGDON , P . J .  and FORSYTHE , W . I .  ( 1979 ) : M i gra i ne i n  ch i ldhood : a study of 300 ch i ldren . Develop .  Med . 

Ch i ld Neurol . •  �: 209-216 .  

CONNERS . C . K . , GOYETTE , C . H  . •  SOUTHWICK ,  D . A . , LEES , J . M . and ANDRULONI S ,  P . A . ( 1976) : Food addi t i ves 

and hyperk i nes i s :  A contro l led doub le-b l ind experiment . Ped i atr i cs , 58 : 1 54-166 .  

CONNERS . C . K. , GOYETTE C . H .  and NEWMAN , E . B .  ( 1978) : Dose-t ime effect of art i f i c i a l  co lors i n  

hyperact i ve ch i ldren . Unpub l i shed manusc r i pt presented at Annual Meet i ng o f  Ameri can Psycho logy 

Assoc i at ion , Toronto , Canada , August 1978 . 

CONNERS , C . K .  ( 1980 ) : Art i f i c i a l  co lors i n  the d iet and d i srupt i ve behav i our :  Current status of 

research . In Treatment of Hyperact ive and Learn ing D i sordered Ch i l dren . Eds . R .  Kn i ghts and D. Bakker , 

Un i vers i ty Park Press .  Ba lt imore .  pp . 1 13-120 .  



2 72 

COOK, P . S .  and WOOOHILL . J . M .  ( 1976) : The Fe ingo ld d ietary treatment of the hyperk inet ic  syndrome. Med. 

J .  Aust . ,  �: 85-90 . 

COOKE . R .A .  ( 1919) : Al lergy in  drug id iosyncrasy . J .  A .  M .  A . , 73 : 759-760 . 

COOKE , R .A .  ( 192 1 ) : Cutaneous react i ons in human hypersens i t iveness . Proc . N .  York Patho l .  Soc . , 

21 : 8-17  

COCHBS , R . R .A .  and GELL , P . G . H .  ( 1968 ) : C lass if icat ion of a l lergi c  react i ons respon s i b l e  for c l in ica l  

hypersens i t i v i ty and d i sease . !n C l i n ica l  Aspects of Immuno logy . Eds . P . G . H .  Ge l l  and R . R .A .  DxmIDs . 

B lackwe l l Sc ient i f i c  Pub l icat i ons , Oxford . pp . 575-596 . 

COOPER , A . S .  ( 1958 ) : Researc�s on sal icy l ic  ac i d .  New Phi l .  J . ,  � : 2 13-217 . 

COOPER , B . T . , HOLMES , G . K . T  . •  FERGUSON , R . , THOMPSON , R . A . , ALLAN , R . N .  and COOKE , W . T .  ( 1980) : 

G l uten-sens i t i ve d iarrhoea w ithout ev i dence of coe l i ac d i sease . Gastroentero logy , �: 801-806 . 

COPI US-PEEREBOOM , J .W .  and BEEKES , H . W .  ( 1964) : Th i n  - l ayer chromatography of preserv i ng agents . J .  

Chramatogr . ,  �: 417-423 . 

CREESE , I .  and S I BLEY , D . R .  ( 1981 ) : Receptor adaptat i ons to centra l ly act i ng drugs . Ann .  Rev . 

Pharmaco l .  Tox ico l . ,  2 1 : 357-391 .  

CROOK, W . G .  ( 1 963 ) : !n The A l l erg ic  Ch i ld .  Ed. F .  Speer . Harper & Row . New York . p .  332 .  

CROOK, W . G .  ( 1975) ; Food a l lergy - The great masquerader . Ped iatr .  C l i n .  North Am . , 22 : 227-238 . 

CROOK, W . G .  ( 1980) : The Yeast Connect i on .  1st Ed i t i on .  Profess iona l Books , Jackson . Tennessee . 

CROOK, W . G .  ( 1984 ) : The Yeast Connect i on .  2nd Ed i t ion .  Profess iona l Books , Jackson , Tennessee . 

CULLEN , K . J .  and MACDONALD ,  W . B .  ( 1963 ) : The per iodic  syndrome : Its  nature and preva lence . Med . J .  

Aust . ,  � : 167-172 . 

CULVENOR , C . C . J .  ( 1970 ) : Tox ic  p lants - a reeva luta i on .  Search , 1 : 103- 1 10 .  

CZARNETZKI , B . M .  ( 1986) : Urt icar ia .  Spr; nger-Ver lag . New York . 



2 73 

DAENENS , P .  and LARUELLE , L .  ( 1973 ) : Co lurm chromatograph i c  c leanup and gas- l iqu i d  chromatograph i c  

determi nat ion of hydroxybenzo ic  esters i n  food . J .  Assoc . Off . Ana l .  Chem . ,  56 : 1 515- 1517 . 

DAHLBERG , A . C .  and KOSI KOWSKY , F . V .  ( 1948) : The re lat ionsh ip  of the amount of tyramine and the numbers 

of Streptococcus Faeca l i s to the intens i ty of f lavor i n  Amer i can cheddar cheese.  J .  Da i ry Sc ; "  

ll : 305-314 . 

DAI SLEY , R . W. and GUDKA, H . V .  ( 1980 ) : Tyrami ne content of canned and packet soups . J .  Pharm. 

Pharmaco l . ,  32 : 77 .  

DALE , H . H .  and LAI DLAW, P . P . ( 1910) : The phys io log ica l act i on of B- im inazo lylethylam i ne .  J .  Phys io l . ,  

ll:318-344 . 

DAS GUPTA , V .  ( 1977 ) : Quant i tat i ve determi nat i on of benzo i c  ac i d  and sa l i cyl i c  ac i d  i n  o intments by 

h i gh - pressure l i qu i d  chromatography. J .  Pharm .  Sc i . ,  66 : 1 10-1 1 1 .  

DAV ISON , C .  ( 1971 ) : Sa l icylate metabo l i sm i n  man . Ann .  N Y .  Acad . Sc ; . ,  �: 249-268 . 

DAV ISON , H . M .  ( 1952 } :  Inf luenza v i rus vacc i ne and egg a l lergy . Proc . Roy . Soc . Med . ,  §§: 218 . 

DAY , R . O . , DROMGOOLE , S . H . , FURST , D . E . , HIGN ITE , C .  and PAULUS , H . E .  ( 1981 ) :  Fonmat i on of methyl ester 

of sal i cylur ic ac i d  dur i ng quant itat ion of sa l icylur ic  ac i d  in ur i ne by h igh - pressure l iqu i d  

chromatography . J .  Pharm. Sc i . ,  12: 1090-1092 . 

DAY , R . O . , FURST , D . E . , OROMGOOLE ,  S . H . , PAULUS , H . E . ,  WEI NBERGER , A . , DAY , B . R .  and SARKISS IAN , E .  

( 1987 ) : Changes i n  sal i cylate serum concentrat ion and metabo l i sm dur i ng chron i c  dos i ng i n  norma l 

vol unteers . B i opharm . Drug D ispos . , i n  press . 

DE BOER , A . G . , GUBBENS-STI BBE , J . M . , DE KON I NG ,  F . H . , BOSMA , A .  and BRE IMER , 0 . 0 .  ( 1979 ) : Assay of 

underi vat i zed sa l i cylamide i n  p lasma , sa l i va and ur i ne .  J .  Chromatogr . , 1§g: 457-460 . 

DENMAN , A . M .  ( 1983 ) : Food a l lergy . Br . Med . J . , 286 : 1 164-1 166 . 

DESMOULI ERE , A .  ( 1904) : Sur la presence normal d 'ac i de sa l i cyl ique dans un certa in  nombre de p lantes de 

la fami l le des v io lacees et dans le souc i ,  les cer i ses et met i ses . J .  Pharm. Chim. , Par i s .  �: 121-125 . 

DEYAMA , T .  and HOR IGUCHI , T .  ( 1971 ) : Stud i es on the canponents of essent i a l  o i l of c l ove ( Eugen i a  

caryophyl lata thumberg) . Yakugaku Zasshi , �: 1383- 1386 . 



2 74 

DIAGNOSTIC AND STATISTICAL MANUAL OF MENTAL D ISORDERS , 3rd Edi t i on .  ( 1980 ) Ameri can Psychiatric 

Assoc i at ion , Wash ington . D . C .  

D ICKERSON , J .W . T .  and PEPlER , F .  ( 1980 ) : D iet and Hyperact iv ity .  J .  Human Nutr . , 34 : 167- 174 . 

D ICKEY , l . D .  and PFE IFFER , G .  ( 1964 ) : Sub l ingual therapy i n  a l lergy . Trans . Am .  Soc . O .  and O .  Al l erg. , 

� : 37 . 

D ICKEY . l . D .  ( 1976 ) : C l i n ica l Eco logy. Charles C Thomas . Spr ingf i e 1d ,  I l l i no i s  

DO , J . E . , SAlUNKHE , D . K .  and OlSON . l . E .  ( 1969 ) : I so lat ion ,  ident i f i cat i on and compar i son of vo lat i les 

of peach fru it  as re lated to harvest matur ity and art i f i c i a l  r i pen ing .  J .  Food Sc i . ,  �: 618 .  

DODGE , F . D .  ( 1918) : Const i tuents of  oi l of cass i a .  J .  Indust . Eng i neer . Chem . , 12 : 1005-1006 . 

DODGE , J . A .  ( 1980) : G luten into lerance ,  g luten enteropathy , and coe l i ac d i sease . Arch . D i s .  Ch i ld . , 

55 : 143-145 . 

OOEGLAS H . M . G .  ( 1975) : React ions to asp i r i n  and food add i t i ves i n  pat i ents w i th chron i c  urt icaria, 

i nc l ud ing the phYS ica l urt icar ias . Br. J .  Dermatol . ,  93 : 135- 144 . 

/ 
DOEGlAS , H . M . G .  ( 1977) : D ietary treatment of pat ients w ith chron ic  urt icar ia  and i ntolerance to aspi rin 

and food add i t i ves . Oermatolog ica , 1 54 : 308-310 . 

DOEGLAS , H . M . G .  ( 1983 ) : Urt icar ia . Proc . XVI Internat iona l Congress of Dermato logy .  Eds . A .  Kuk ita and 

M .  Sei j i . Un ivers i ty Tokyo Press , Tokyo . p .  470 .  

DOERR , R .  ( 1909) : Anaphylax i s ,  Handb . der Techn i k  und Method ik der immun e Forschung . ,  Z : 856 . 

DOERR , R .  and ·RUSS , V . K .  ( 1909 ) : Stud i en uber anaphy lax i e :  1 1 . D ie ident i tat der anaphy1akt i s ierenden 

und der tox i schen substanz artfremder sera . Ztschr .  f .  Immun itatsforsch ,  � : 1 09 .  

OOERR , R .  and RUSS , V . K. ( 1909 ) : Stud ies on anaphylax i s :  The anaphylact ic ant i body and its behaviour 

toward prote in  ant igens . Ztschr . f .  Immun i tatsforsch , �: 181 . 693-706 . 

DROSSMAN , D . A . , SANDlER. R . S . , MCKEE . D . C .  and lOVI TZ , A . J .  ( 1982 ) : Bowe l patterns among subjects nor 

seek i ng hea lth care . Gastroenterology , 83 : 529-534 . 



2 75 

DUKE , W .W . ( 1921 ) : Food a l lergy as a cause of abdom i na l  pa in . Arch . Intern . Med . , 28 : 151-165 . 

DUKE , W .W . ( 1923 ) : Chron ic i l l ness often due to common art i c les of a d iet .  Arch . I ntern . Med . , 

32 : 298-312 . 

DUKE , W .W . ( 1923 ) : Food a l lergy as a cause of i l lness . J .  A .  M .  A . , 81 : 886-889 . 

DUNlAP , K . , HOlZ , G . G .  and RANE ,  S . G .  ( 1987 ) : G prote ins as regu lators of i on channe l funct ion .  Trends 

Neurosc i . ,  12: 241-244 . 

EDITOR IAL . ( 1898 ) : Occurence of methyl sa l icylate in the vegetable k i ngdom. Amer . J .  Phanm. , 

1Q: 412-414 . 

EDITOR IAL . ( 1975 ) : A l lergy i n  the gastro intest ina l  tract . lancet , � : 1021-1023 . 

ED ITORIAL . ( 1976 ) : Chron ic  urt i car ia . Br . Med, J . , � : 68-69 . 

ED ITOR IAL . ( 1978 ) : Pat ients w ith burn i ng mouths . lancet , � : 51 1 . 

EDITOR IAL . ( 1980 ) : I tch .  lancet , ,: 568-569 . 

ED ITOR IAL . ( 1981 ) :  Chron ic  urt i car i a . Br . Med . J . , �: 805-806 . 

ED ITOR IAL . ( 1981 ) :  Recurrent urt icar i a . lancet , ,: 235-236 .  

EDITOR IAL . ( 1981 ) :  Arach idon ic  ac i d ,  ana lges ics , and asthma . lancet , � : 1266-1267 . 

EDITORIAL . ( 1984 ) : An i rr i table mind or an i rr itab le bowel ?  lancet , , : 1249-1250 . 

EDITOR IAL . ( 1986 ) : Does hyperact iv i ty matter? lancet , 1 : 73-74 . 

EDITORIAL . ( 1987 ) : Mappi ng the human genome . lancet , 1 :  1 121-1 122 . 

EGGER , J . t CARTER , C . M . , WI lSON , J . , TURNER ,  M . W. and SOOTHIlL ,  J . F .  ( 1983 ) : Is migra i ne food a l lergy? 

lancet , Z : 865-869 . 

EGGER , J . , CARTER , C .M . , GRAHAM , P . J . , GUMlEY , D .  and SOOTHIlL , J . F .  ( 1985 ) : Control led tri a l  of 

o 1 1goant igen ic  treatment i n  the hyperk inet ic  syndrome . lancet , 1 : 540-545 . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



2 7 6  

EGGER , J .  ( 1987 ) : The hyperk inet ic syndrane. l!l Food A l lergy and Into l erance . Ba i l l i ere Tinda l l ,  

London . pp . 674-687 . 

EGLINGTON , G . , HUNNEMAN , D . H .  and MCCORMICK ,  A .  ( 1968 ) : Gas chromatograph i c  - mass spectranetric 

stud ies of long cha i n  hydroxy ac i ds - I l l .  Organ ic  Mass Spectrometry , 1 : 593-61 1 .  

EL-DEEB ,  S . R . , KARAWYA , M . S . , WAHBA , S . K . and EBE I O ,  F . M .  ( 1962 ) : Ana lys i s  of some essent i a l  oi ls by 
gas- l i qu id part i t i on chromatography . J .  Phanm. Sc i .  ( U .  Arab . Rep . ) ,  � : 63-79 . 

EVANS , W. E . , IWAMOTO , H . K .  and KRANTZ , J . C .  ( 1945) : Note on phannacology of V i burnum prun ifo l ium and 
i ts  glycos ide .  J .  Amer . Pharm. Assoc . ,  �: 207-208 . 

FAGG , G . E .  ( 1985 ) : L-G l utamate , exc i tatory amino ac id  receptors and bra i n  funct ion . Trends Neurosci . ,  

§ : 207-21 0 .  

FARAH , O . A . , CAL DER , I . ,  BENSON , L .  and MACKENZI E ,  J . F .  ( 1985 ) : Spec i f i c  food i nto lerance : i ts p lace as 

a cause of gastro intest i na l  symptoms . Gut , 26 : 164-168 .  

FEDELI ,  E .  and JACIN I , G .  ( 1970) : Odour components of ol ive o i l .  Chim.  Indust . ( M i lan) , � : 1 61 . 
, 

FEINGOLD , B . F . ( 1968) : Recogn i t i on of food add i t i ves as a cause of symptoms of a l lergy . Ann . A l lergy, 

�:309-313 . 

FE INGOLD , B . F .  ( 1973 ) : Food add i t i ves and ch i ld deve lopment . Hosp . Pract . ,  § : 1 1-12 . 

FE INGOLO , B . F . ( 1975) : Why your ch i ld i s  hyperact i ve .  Random House , New York . 

FELDMAN , J . M .  ( 1983 ) : H i staminur ia from h i stamine-r ich foods . Arch . Intern . Med. , �: 2099-2102 . 

FELDMAN , J . M . and LEE , E .M .  ( 1985 ) : Seroton in  content of foods effect on uri nary excret ion of 
5-hydroxyi ndo leacet i c  ac i d .  Am. J .  C l i n .  Nutr . , !l: 639-643 . 

FERGUSON , A .  ( 1976 ) : Coe l i ac d isease and gastro i ntest i na l  food a l lergy . In Immunol og ica l Aspects of the 

L i ver and Gastro i ntest inal Tract . Eds . A .  Ferguson and R . N . M .  MacSween . MTP Press , Lancaster . pp . 

153-202 . 



2 7 7  

FERGUSON , A .  ( 1982 ) : Food i nto lerance and the gastro i ntest ina l  tract . l.!l Nutr it i on and Hea lth :  A 

Perspect ive :  The current status of research of d iet-re lated d i seases . Ed . M . R . Turner . MPT Press , 

Lancaster . pp . 47- 58 . 

FERNANDO , V .  and ROBERTS , G . R .  ( 1984) : The effect of proces s i ng parameters on seasona l deve lopment of 

f l avour i n  b lack tea . J .  Sc i .  Food Agr ic . , � : 7 1-76 . 

FERR E I RA ,  S o H . , MONCADA , S .  and VANE , J . R .  ( 19 71 ) :  I ndanethac i n  and asp i r in abo l i sh prostag l and i n  

re lease from the s p l een . Nature New B i o l . ,  � : 237-239 . 

FERRETT I , A .  and FLANAGAN , V .  P .  ( 1972 ) : Vo l at i l e  const i tuents of sta l e  nonfat mi lk . The ro le of the 

Ma i l lard react ion in sta l i ng .  J .  Agr . Food Chem . , 20 : 695-698 . 

F I EL D I NG ,  J . F .  ( 19 77 ) : The i rr i tab le bowe l syndrane : c l i n ica l spectrum . C l  i n .  Gastroentero l . , 

2: 607-62 1 . 

F I LE R , L . J . , GARATTI N I , S . , KANE , M . R . , REYNOLDS , W . A .  and WURTMAN , R o J o  ( 1979) : G l utam i c  Ac i d :  

Advances i n  B iochemi �t ry and Phys i o logy . Raven Press , New York . 

F I NN ,  R .  and COHEN , H .  N .  ( 1978) : ' ''Food Al lergy'' : Fact or f i ct ion . Lancet , 1 : 426-428 . 

FLATH,  R .A .  and FORREY , R . R .  ( 19 77 ) : Vo l at i le components of papaya ( Ca r i ca papaya L . , So lo  var i ety) . J .  

Agr i c .  Food Chem . , 2 5 : 103-109 . 

FLEMING ,  W .W .  ( 1981 ) :  Postjunct i ona l supersens it i v i ty :  a ce l l u l ar haneostat ic  mecha n i sm .  Trends 

Pharmaco l . Se i . ,  ,, : 14-16 . 

FOO , L . Y .  ( 1 967 ) : S impl e  and rap i d  paper chromatograph i c  method for the s imu l taneous determi nat i on of 

h i st id i ne and h i stamine in f i sh samp les . J .  Assoc . Off . Ana l .  Chem . , 60 : 183-185 . 

FORD , C . V . , BRAY , G . A .  and SWERDLOFF , R . S .  ( 19 76 ) : A psyc h i atr i c  study of pat ients referred w i th a 

d i agnos i s  of hypog lycaemi a . Am. J .  P sych iatry,  133 : 290-294 . 

FORD , C . V .  ( 1983 ) : The Sanat i z i ng D i sorders . I l l ness as  a Way of L i fe . E l sev i er Sc i ence Pub l i sh i ng Co . , 

I nc . , New York . pp . 58-64 . 



2 78 

FORD , M . J .  ( 1986 ) : I nv i ted rev iew .  The i rr i tab le bowe l syndrome . J .  Psychosomat i c  Res . , 30 : 399-410 . 

FORO , R . P .  and Tay lor , B .  ( 1982 ) : Natura l h i story of egg sens i t i v i ty .  Arch . D i s .  Ch i ld . 57 : 649-652 . 

FORMAN , J .  and JORDAN , C .  ( 1983 ) : H i stamine re lease and vascu lar changes i nduced by neuropept ides . 

Agents and Act ions , �: 105-1 16 . 

FORMAN , J . C .  and JORDAN , C . C .  ( 1984) : Neurogen ic  i nf lammat i on . Trends Pharmaco l .  Sc i . ,  � : 1 16-1 19 . 

FOY ,  J . M .  and PAR�TT , J . R .  ( 1960 ) : A note on the presence of noradrena l i ne and 5-hydroxytryptamine in 

p l anta i n  (musa sap i entum ,  var .  parad i s iaca l . J .  Phanm. Pharmaco l . ,  1 2 : 360-364 . 

FOY ,  J . M .  and PARRATT , J . R .  ( 1961 ) : 5-hydroxytryptam ine i n  p i neapp les . J .  Phanm. Pharmacol . ,  

12.: 382-383 . 

FRANCI S ,  D . E .M .  ( 1982 ) : D i ets for S i ck Chi ldren . 4th Ed i t i on .  B lackwe l l Sc i ent i f ic Pub l icat ions , 

Oxford . 

FREED ,  D . L . J .  ( 1987 ) : Laborato�y d iagnos i s  of food i nto lerance . 10 Food Al lergy and Into lerance . Eds . 

J .  Brostoff and S . J .  Cha l lacombe . Ba i l l iere T inda l l ,  London . pp . 375-400 . 

FREEDMAN , B . J .  ( 1980 ) : Su lfur d iox i de i n  foods and beverages : i ts use as a preservat i ve and its effect 

on asthma . Br . J .  D i s .  Chest , 74 : 1 28-134 . 

FREEMAN , J .  ( 19 1 1 ) :  Further observat ions on the treatment of hay fever by hypodenmic i nocu lat ions of 

po l l en vacc i ne .  Lancet , , : 814-81 7 .  

FREl DEMANN . U .  ( 1909 ) : Further exper iments o n  the mechan i sm  of anaphy lax i s .  Ztschr . F .  

Immun 1 tatsforsch , , : 59 1 . Ueber oass i ve Ueberempf i ndl ichke i t .  Munchen med. Wehnschr . ,  54 : 1665 . ( 1907) . 

FUJITA ,  M . , AKIMOTO, T . •  AOKI . T .  and M IYAZAKI , K .  ( 1978 ) : Provocat i on tests w ith asp i r i n  and sodi� 

benzoate in  urt i car i a .  N ippon H i fuka Gakka i Zasshi ,  88 : 709-713 . 

FURNESS .  J . B .  and COSTA. M .  ( 1987 ) : The Enter i c  Nervous System . Church i l l  L i v i ngston , Ed i nburgh .  

FUTUYMA . D . J .  and SLATKIN ,  M .  ( 1983 ) : Coevo l ut ion . S i nauer , Cambri dge , MA . 



2 79 

GALEN , R . S .  and GAMBI NO ,  S . R .  ( 1975 ) : Beyond Norma l ity .  The Pred ict i ve Va lue and Eff i c iency of Med i ca l  

D i agnos i s .  W i ley ,  New York . 

GANSHIRT ,  H .  and MOR IANZ , K .  ( 1960) : Untersuchung zur quant i tat iven Auswertung der 

Dunnsch i chtchramatograph i e  I .  Arch . Pharm. , 293 : 1065-1075 . 

GANSH IRT ,  H .  ( 1963 ) : Nachwei sverfahren fur dunnsch i cht chramatograph i sch getrennte Wi rkstoffe von 

Ant i neural g i e- und Sch laftab letten . Arch . Pharm . , 296 : 73-79 . 

GARATT IN I , S .  ( 1979 ) : Eva luat ion of the Neurotox ic  effects  of G l utam i c  ac i d  . .In Nutr i t i on and the 

Bra i n .  Vo l ume 4 .  Eds . R . J .  Wurtman and J . J .  Wurtman . Raven Press , New York . pp . 79- 124 .  

GAYDOU , E . M . , RANDR IAMIHARI SOA , R .  and B IANCH IN I ,  J-P . ( 1986 ) : Co-pos i t i on of the essent i a l  o i l of 

Y l ang-Y l ang (Cananga odorata Hook F i l .  et Thomson forma genu ina)  f� Madagascar . J .  Agr ic .  Food Chem. , 

34 : 481 -487 . 

GENTIL IN I ,  L .  ( 1960) : Chromatography of sa l icy l i c  ac i d  i n  w i nes . Staz . Sper . V it ico l t . Eno l . 

(Coneg l i ano)  Ann . , ZQ: 3 .  

GENTLE , J .  ( 197 1 ) :  Persona l commun icat ion . 

GERBER , J . G . , PAYNE , N . A . , OELZ ,  0 . , N I ES ,  A . S .  and OATES ,  J . A .  ( 1979 ) : Tartraz i ne and the 

prostag land i n  system . J .  A l l ergy C l i n .  Immuno l . ,  63 : 289-294 . 

GHOSE ,  K . , COPPEN , A .  and CARROLL ,  D .  ( 1977 ) : Intravenous tyrami ne response i n  m igra ine  before and 

dur i ng treatment w i th i ndoram i n .  Br .  Med . J . , 1 : 1 191-1 193 . 

GHOS H ,  R .  ( 1925 ) : A Treat i se on Materi a  Med i ca and Therapeut ics . 1 0th  Ed i t ion . H i l ton , Calcutta . 

GIAM , Y . C . and Rajan , V . S .  ( 1983 ) : An approach to urt i car i a . Ann . Acad . Med . S i ngapore , �: 74-80 . 

GIANNETT I , A . , SE IOENAR I , S . , MOSCA , M . , CESPA , M . , PER ICOLI , R .  and ZAVATARELLI , M .  ( 1984) : Chron i c  

urt i car i a .  G .  I ta l . Dermatol . Venereo l . ,  1 19 : 1 05-1 08 . 

G I BB ,  C . , GLOVER , V .  and SANDLER , M .  ( 1987 ) : I n  v i tro i nh i b i t i on of phenol su lphotransferase by food and 

dr i nk const i tuents . B i ochem. Pharmaco l . ,  �: 2325-233 0 .  

G I BSON , A . R .  a n d  CLANCY ,  R . L .  ( 1978) : An Austra l ian exc l us ion d i et .  Med . J .  Aust . ,  1 : 290-292 . 



2 80 

GI BSON , A . R .  and CLANCY , R . L .  ( 1980 ) : Management of chron i c  i d i opath ic  urt i car ia  by the i dent if icat ion 

and exc l us i on of d ietary factors . C l in . A l lergy , 1 0 : 699-704 . 

GIERSCHN£R , K .  and BAUMANN , G .  ( 1968 ) : Aromat ic  substances i n  fru i t .  Re ichstoffe Aroman 

Koerperf legem i ttel , 1§: 3 ,  4 ,  6 ,  8 .  

GLOVER , V . , L ITTLEWOOD , J . , SANDLER , M . , PEATF I ELD , R . , PETTY , R .  and CL IFFORD Rose ,  R .  ( 1983) : 

B iochemica l predi spos it ion to dietary m igra i ne - the ro le of pheno lsu lphotransferase . Headache, 

�: 53-38 . 

GOADSBY , P . J .  and MACDONALD ,  G . J .  - ( 1985 ) : Extracrani a 1  vasod i latat ion medi ated by V I P  (Vasoact ive 

Intest ina l  Po lypept ide ) . Bra i n . Res . , �: 385-288 . 

GOETZL . E . J .  and KAY , A . B .  ( 1982 ) : Humora l and cel lu lar components of htJnan a llerg i c  react ions . In 

Current Perspect i ves i n  A l l ergy . Eds . E . J .  Goetz l and A . B .  Kay .  Church i l l  L iv i ngstone , Ed i nburgh . pp. 

1-13 . 

GOGI YA ,  V . T .  ( 1965) : Chromatographi c  study of some components of tea essent i a l  o i l .  Cha i . Ku l ' tura i .  

Prozv . ,  Tb i l is i , Sb . 1 :56-57 . 

GONZALO , J .C .R . , MORENO , C . G . , CERRO , A . G .  and FONT , A . M .  ( 1979 ) : Spectrof 1uorometric  determinat ion and 

thi n  layer chranatograph ic  icJent if icat i on of tyram i ne in w ine . J .  Assoc . Off . Ana 1 .  Chem. ,  §,2,: 272-275. 

GOSSELE , J . A .W .  and SREBRNI K-FR ISZMAN , S .  ( 1966 ) : TLC separat ion of preservat i ves . J .  Chranatogr. ,  

�:305-308 . 

GOSSELE , J .A .W .  ( 1971 ) :  Modi f i ed Th in-Layer chromatographic  separat i on of preservat i ves . J .  

Chromatogr . ,  � : 433-437 . 

GOYETTE , C . H . , CaNNERS , C . K . , PETT I , T .A .  and CURTI S ,  L . E .  ( 1978 ) : Effects of art i f i c i a l  colors on 

hyperk i net ic  chi ldren . A double-bl ind cha l lenge study . Psychopharrnacol . BU l l . ,  14 : 39-40 . 

GRAHAM, G . G . , CHAMP ION , G . D . , DAY , R . O .  and PAUL , P . D . ( 1977 ) : Patterns of p lasma concentrat ions and 

ur inary excret ion of sa l icylate in  rheumato i d  arthr i t i s .  C l i n .  Pharmaco1 .  Ther . , 2 2 : 410-420 .  

GRANT , E .C . G .  ( 1979 ) : Food a l lergies and migra ine .  Lancet , 1 : 966-969 .  



2 8 1  

GREAVES , M . W .  ( 1981 ) :  Urt icar ias : New approaches to i nvest igat ion and management .  Austra las J .  

Dermato l . ,  �: 47-52 . 

GR IFFITHS , A . B .  ( 1889 ) : Ex i stence of sa l icyl i c  ac i d  i n  certa in  genera of l i l i ceae . Pharm.  J . , 49 :99 .  

GR I LL ,  H . J .  ( 1985) : I ntroduct i on :  Phys i o log i ca l  mechan i sms i n  cond i t i oned taste avers ions . In 

Experimenta l  Assessments and C l i n ical  App l i cat ions of Cond i t i oned Food Avers i ons . Eds . N . S .  Braveman 

and P .  Bronste i n .  The New York Academy of Sc iences , New York . pp . 100- 109 . 

GROSS , M .  and GREENBERG , l .A .  ( 1948 ) : The Sa l icylates . H i  1 1 house Press , New Haven , Connect i cut . pp . 

1 - 18 .  

GUALTI ER I , C . T .  and HICKS , R . E .  ( 1985) : Neuropharmacology of methy lphen i date and a neura l substrate for 

ch i ldhood hyperact iv i ty .  P sych iatr . C l i n .  North Am. , § : 875-892 . 

GUENGERI CH ,  F . P . ( 1984) : Effects of nutri t i ve factors on metabo l ic processes invo lv ing b i oact ivat ion 

and detoxi cat ion of chemica l s .  Ann . Rev . Nutr . , � : 207-23 1 .  

GUI N ,  J . D . ( 1982 ) :  Treatment of urt i cari a .  Med . C l i n .  North Am . , 22: 83 1-849 . 

GUPPY , H . , WH ITF I ELD ,  F . B .  and WOODHILL , J . B .  ( 1977-1978 ) : Sa l icy l i c ac i d  i n  fru i t  and vegetables . 

Report of Research . Sydney , Austra l ia .  CSI RO D i v i s i on of Food Research . p .  2 0 .  

HABU , T . , FLATH , R .A . , MON , T . R .  and MORTON , J . F .  ( 1985 ) : Volat i le canponents o f  Roo i bos tea 

(Aspa lathus l i near ; s ) . J .  Agr i c .  Food Chem . , 33 : 249-254 . 

HANI NGTON , E .  ( 1967) : Pre l im i nary report on tyrami �e headache . Br .  Med . J . , �: 550-551 . 

HANI NGTON , E .  ( 1980) : D i et and M igra ine .  J .  Human Nutr " �: 175- 180 . 

HANI NGTON , E .  ( 1983 ) : M i gra i ne .  !n C l i n i ca l  React i ons  to Food . Ed . M . H .  Lessof . John Wi ley & Sons  Ltd . , 

Ch ichester . pp . 155- 180 . 

HANNUKSELA , M .  ( 1983 ) : Food a l lergy and sk i n  d i seases .  Ann . Al lergy , i1: 269-272 . 

HANSEL , F . K. ( 1941 ) : Coseasona l i ntracutaneous treatment of hay fever .  J .  Al lergy , 1 2 : 457-469 . 

HANSSEN , M .  and MARSDE N ,  J .  ( 1986) : Add i t i ve Code Breaker .  Lothi an Pub l i sh i ng Company Pty Ltd , Sydney. 



282 

HARBOURNE ,  J . B . ( 1980) : P lant Pheno l i cs . .!.!l Secondary P lant Products .  Eds . E . A .  Be l l and B .V.  

Char lwood. Spr i nger-Verlag ,  Ber l i n ,  He ide l berg , New York . pp . 329-402 . 

HARLEY , J . P  and MATTHEWS , C . G .  ( 1977 ) : Hyperk i nes i s  and food add i t i ves ; A cha l lenge experinent.  

Presented at the Annua 1 Meet i ng of  The Nutr i t  i on Foundat i on Food and Nutr i t  i on L iason Ccmni ttee , Pal. 

Spr i ngs , Ca l i forn i a ,  ( January 1977 ) . 

HARLEY , J . P . , RAY , R . S . , TOMAS ! ,  J . , E ICHMAN , P . L . , MATTHEWS , C . G . , CHUN , R . , CLEELAND , C . S .  and 

TRAI SMAN , E .  ( 1978 ) : Hyperk i nes i s  and food add i t i ves : Test i ng the Fe i ngo ld hypothes i s .  Pediatrics ,  

.§l:818-828 . 

HARPER , P . H . , GOYETTE , C . H .  and CONNERS ,  C . K . ( 1978 ) : Nutr i ent i ntakes of ch i ldren on the hyperkinesis 

di et . J. Am. D iet . Assoc . ,  73 : 51 5-520 . 

HARR I SON , M . , KILBY ,  A . , WALKER-SMITH , J . A . , FRANCE , H . E .  and WOOD , C . B . S .  ( 1976 ) : Cows m i lk  protein 

i nto lerance ;  pos s i b l e  assoc iat i on w ith gastro inter i t i s ,  lactose i nto lerance and IgA def ic iency. Br . 

Med .  J .  1: 1501-1504 . 

HARTSCHUH , W . , WEI HE r E .  and REI NECKE , M .  ( 1983 ) : Pept iderg ic ( neurotens i n ,  V I P , substance P )  nerve 

f i bres i n  the sk i n .  Inmunoh i stochemica l  ev i dence of an i nvolvement of neuropept i des  i n  noc icept ion ,  

prur i tus and i nf lanmat i on .  Br .  J .  Denmatol . ,  109 : Supp lement �5 , 14-1 7 .  

HAY , K . D .  and READE , P .C .  ( 1984 ) : The use of a n  e l iminat i on d i et i n  the treatment of recurrent aphthous 

u lcerat i on of the oral cav i ty .  Ora l Surg . , 57 : 504-507 . 

HAYASE , F . , CHUNG, T .  and KATO , H .  ( 1984 ) : Changes of vo lat i le canponents of tanato fru i ts  dur ing 

r ipen i ng .  Food Chem. , 1!: 1 13-124 . 

HAYMON , L . W. and AURAND , L .W .  ( 1971 ) :  Character i zat ion of vo lat i le const ituents of Tabasco peppers . J .  

Agrl c .  Food Chem . , �: 1 131-1 134 . 

HAYS , W . L . ( 1973 ) : Stat i st i cs for the Soc i a l  Sc iences . 2nd Ed it ion . Ho lt , R inehart and W i nston , Inc . , 

New York . 

HAZARI KA ,  M . , MAHANTA , P . K . and TAKEO , T .  ( 1984 ) : Stud i es on vo lat i le f lavour const i tuents i n  orthodox 

b l ack teas of var i ou s  c l ones and f lushes i n  North-east I nd i a . J .  Sc i . Food Agr ic . , 3 5 : 1201-1207 . 



2 83 

HEDBERG , D . L . , GOROON , M .W .  and GLUECK , B . C .  ( 1966) : S i x  cases of hypertens ive cr i s i s  i n  pat i ents on 

tranylcyprom ine after eat ing chi cken l ivers . Amer .  J .  Psych iat . ,  �: 933-937 . 

HE I DE ,  R .  ( 1972 ) : Qua l i tat ive ana lys i s  of the essent i a l  o i l of cas s i a  ( C i nnamomum cass ia  B lume ) .  J .  

Agr i c .  Good Chem . , 20 : 747-751 . 

HE INER , D . C .  ( 1981 ) : A l lergy to cow ' s  mi lk . N .  Eng l .  Soc . Al lergy Proc . ,  � : 192 

HENDERSON , W . R .  and RASKI N ,  N . H . ( 1972 ) : "Hot-dog" headache : i nd i v i dua l suscept i b i  l i ty to n itrite .  

Lancet , Z : 1 162-1 163 . 

HESSER , L .  ( 1984 ) : Tartraz i ne on tri a l . Fd . Chem. Tox i c . , � : 1 019-1026 , 

HIGGS , G .A .  and VANE , J . R .  ( 1983 ) : I nh ib i t ion of cyc lo-oxygenase and l i poxygenase . Br . Med . Bu l l . , 

39 : 265-270 . 

H ILL , D . J .  and LYNCH, B . C .  ( 1982 ) : E lementa l  d iet in the management of severe eczema 1 n  ch i  ldhood . 

C l l n . A l lergy , �: 313-315 .  

H I LPERT , W . S .  ( 1913 ) : The pur i ty of  commerc ia l  sod i um sa l icy late , J .  A .  M .  A . , 60 : 1 137 . 

H IRSCHBERG . ( 1902 ) : M i tthe i l i ng uber e i n  Fa l l  von Nebenwirkung des Asp i r i n . Deutsche Med i z i n i sche 

Wochenschr ift ,  28 : 41 6 .  

H IRV I , T .  and HONKANEN , E .  ( 1983 ) : The aroma o f  blueberr i es . J .  Sc i .  Food Agr ic . , �: 992-998 . 

HIRV I , T .  and HONKANEN , E .  ( 1985) : Ana lys i s  of the vo lat i le const ituents of b lack chokeberry (Aron ia  

me lanocarpa e l l . ) . J .  Sc i .  Food Agri c . , 36 : 808-810 . 

HOFELDT , F . D . , AOLER , R .A .  and HERMAN , R . H . ( 1975) : Postprandia l  hypog lycaemia . Fact or f ict ion? J .  A .  

M .  A . , Zll: 1309 . 

HOFFMAN , H .  ( 1845 ) : Der Struwe lpeter : oder lust ige Gesch ichten und dro l l i ge B i lder . Inse l Verlag ,  

Le ipz i g .  

HOGAN , M . J . , SERVICE , F . J . ,  SHARBROUGH , F . W .  and GER ICH ,  J . E .  ( 1983 ) : Ora l g l ucose tolerance test 

compared with a mi xed mea l in the d iagnos i s  of react ive hypoglycaemia . A caveat on st imu l at ion . Mayo 

Cl ;n .  Proc . , 58 : 489-496 .  



2 84 

HOLLENBERG , M . D .  ( 1985) : Examp les of homospec i f i c  and heterospec i f i c  receptor regu lat i on .  Trends 

Pharmaca l . Sc i . •  § : 242-298 . 

HOLLENBERG . M . D .  ( 1985) : B iochemical mechan i sms of receptor regu lat i on .  Trends Pharmacol .  Se i . •  ' 

§: 299-302 . 

HOLTI , G .  ( 1966 ) : cand i da Al lergy . Sympos i um on Cand ida Infect ions . Eds . H . L .  W i nner . and R .  Hurley. 

L i v i ngstone , Edi nburgh . p. 73 . 

HOLTI , G .  ( 1967 ) : Management of prur i tus and urt icar ia . Br . Med . J . , 1 : 155-158 .  

HOOBLER , B . E .  ( 1916 ) : Some ear ly symptoms suggest i ng prote i n  sens i t i zat ion i n  i nfancy . Am .  J .  C is . 

Ch i ld . , �: 129 . 

HORWITZ . ( 1908 ) : A case of id i osyncrasy to egg wh i te .  Munchen med. Wehnschr . ,  June 2 ,  1 184 .  

HORWITZ , D . , LOVENBERG , W . , ENGELMAN , and SJOERDAMA, A .  ( 1964 ) : Monoamine ox i dase inh i b i tors . tyramine ,  

and cheese . J .  A .  M .  A . , 188 : 90-92 . 

HORWITZ, W. ( 1975 ) : Off i c i a l  Methods of Ana lys i s  of the Assoc i at ion of Off i c i a l  Ana lyt i ca l  Chemists . 

12th Edi t i on .  Assoc i at ion of Off ic ia l  Analyt ica l Chemi sts , Wash i ngton . pp . 351 -352 , 364-365 . 

HUGHES , R . B . ( 1958 ) : Vo lat i le amines of herr ing f lesh . Nature , !§1 : 1 281-1282 . 

HURST , W . J . , MARTIN ,  R .A . , ZOUMAD , B . L .  and TARKA , S . M .  ( 1982 ) : B i ogen i c  amines i n  chocolate - a review.  

Nutr . Reports Int . , �: 1081-1086 . 

HUTINEL . ( 1908 ) : I ntolerance for m i lk  and anaphy lax i s  i n  nurs l ings . La C l i n i que , 15 : 227 . 

IBRAHIM ,  R . K. and TOWERS , G . H . N .  ( 1960 ) : Ident i f icat ion , by chromatography , of p lant phenol ic ac i ds .  

Arch . B iochem. B iophys . ,  §Z: 125- 128.  

I BRAHIM,  R . K. ( 1964) : B iosynthes i s  of hydroxy benzo i c  ac i ds i n  h i gher p l ants . F lora (Jena) , 

� : 481-489 . 

I NGELFI NGER ,  F . J . , LOWELL , F . C .  and FRANKL I N ,  W. ( 1949 ) : Gastro i ntest i na l  a l lergy . N .  Eng 1 .  J .  Med . , 

241 : 303-340 . 



285 

I NST ITUTE OF FOOD TECHNOLOGI STS ( 1980) : Monosod i um  G lutamate ( MSG ) . Food Techno l . ,  34 : 49-53 . 

I SH IKAWA , T . , AKERBOOM , T . P  . M .  and S IES ,  H .  ( 1986) : Ro le  of key defense systems in target organ 

tox ic i ty .  In Target Organ Tox i c i ty .  Vo lume 1 .  Ed . G . M .  Cohen . CRC Press , I nc . , Boca Raton , F lor ida .  pp . 

129- 143 . 

ISH IZAKA , K . , I SH I ZAKA, T .  and HORNBROOK , M . M . ( 1966 ) : Phys iochemica l propert i es of human reag i n i c  

ant i body . I V .  Presence of a un i que imnunog lobu l i n a s  a carr ier o f  reag i n i c  act i v i ty .  J .  Inmuno l . , 

97 : 75-85 . 

I SHIZAKA ,  K . , I SH IZAKA, T .  and HORNBROOK , M . M .  ( 1966 ) : Phys iochemica l propert i es of human reag i n i c  

ant i body . V .  Corre lat i on o f  reag i n i c  act i v i ty w ith E g lobu l i n ant i body . J .  Imnuno l . ,  97 : 840-853 . 

ISHlZAKA , K .  and I SH IZAKA , T .  ( 1967 ) : Ident i f i cat ion of IgE ant i bodi es as a carr i er of reag i n ic 

act i v i ty .  J .  Imnuno l . ,  �: 1 187-1 198 . 

ISHlZAKA, K .  ( 1984 ) : Regulat ion fo IgE synthes i s . Ann . Rev . Immuno l . ,  �: 159-182 . 

IVERSEN ,  S . D .  and IVERSEN , L . L .  ( 1981 ) :  Behav i oura l Pharmaco logy . 2nd Ed i t i on .  Oxford Un ivers i ty Press , 

Oxford . 

IWAMOTO , H . K . , EVANS , W . E .  and KRANTZ , J . C . , Jr .  ( 1945) : Character i zat i on of the glycos ida l  pr i nc ip le of 

V i burnum prun ifo l i um .  J .  Amer .  Phanm . Assoc . , 34 : 205-207 . 

IZMAILOV , N . A . and SHRAI BER , M . S .  ( 1938) : A drop-chromatograph i c  method of ana lys i s  and its ut i l i zat ion 

in phanmacy. Farmats iya ,  �: 1 -7 .  

JAMES ,  A . T .  and MARTIN . A . J . P .  ( 1952) : Gas-L iqu i d  Part it ion Chranatography. A techn i que for the 

analys i s  of vo lat i le mater i a l s . Ana lyst , 77 : 915-932 . 

JAMES , J and WAR I N ,  R . P .  ( 1970) : Chron i c  urt icar ia :  The effect of asp i r i n .  Br . J .  Dermato l . ,  

n:204-20S . 

JAME S ,  J .  and WAR I N ,  R . P .  ( 1971 ) :  An assessment of the ro l e  of candi da a lb icans and food yeasts i n  

chron i c  urt i car i a .  B r .  J .  Denmatol . ,  §!: 227-237 . 

JANDERA , P .  and ENGELHARDT , H .  ( 1980 ) :  L iqu i d  chromatography separat ion of organ ic  ac i d i c  canpounds . 

Chromatograph i a ,  1 3 : 18-23 . 



2 86 

JAYARAM , R .  ( 1980 ) : G lutamate compos it ion of natura l foods . In Proceed i ngs of the Sympos i um of Curr�t 

state of Knowledge on use of G l utamates i n  Foods , Goa , I nd i a .  Eds . C . R .  Kr i shna Hurt ; and P .R .  

Kr ; shnaswa� . pp . 35-38 . 

JELL IFFE , E . F . and JELLI FFE , O . B .  ( 1982 ) : Adverse Effects of Foods . P l enum Press , New York . 

JOHN SON , A . E . , NURSTEN , H . E .  and WILL IAHS , A . A .  ( 197 1 ) :  Vegetab le  vo l at i l es . Survey of canponents 
ident i f i ed .  Chem . Indust . ,  gz: 1212-1224 . 

JOHN SON , 0 . 0 . , DORR , K . E . , SWENSON , W. M .  and SERVICE , F . J .  ( 1980) : React ive hypog lycaemi a .  J .  A .  M. A. , 

ill: 1 151- 1 155 . 

JOHNSON ,  E . L .  and STEVENSON , R .  ( 1977 ) : Bas i c  L i qu i d  Chromatography . Var i an Assoc iates , Inc. , 

Ca l iforn i a .  

JONE S ,  B . B .  ( 1949 ) : Relat ion o f  food a l lergy to nutr it i on ,  d i sease , and behav ior  i n  ch i ldren . V i rgin ia 

Med .  Month . ,  76 : 1 18-120 .  

JONES , R . S . G .  ( 1983 ) : Trace b i ogen ic  am i nes : a poss i b le funct i ona l ro le  i n  the CNS . Trends Neurosc i . , 

2: 426-429 . 

JOWETT , H . A . D . and POTTER , C . E .  ( 1902 ) : Var i at i ons  i n  occurence of sa l i c i n  and sa l in igr in  i n  d i fferent 

wi l low and pop lar barks .  Pharm . J .  �: 157 . 

JUHL I N ,  L . ,  MICHEALSSON , G .  and ZETTERSTROH , O .  ( 1972 ) :  Urt icar i a  and asthma induced by food-and-drug 

add i t i ves i n  pat ients w ith asp i r in hypersens i t iv ity. J .  A l lergy C l in .  Immuno l . , 50 : 92-98 . 

JUHlIN , L .  and MICHEALSSON , G .  ( 1973 ) : Urt i car ia  provoked by preservat ives and co lori ng agents in food 

and drugs . Lakart i dn i ngen , 70 : 1411-1413 . 

JUHLIN , L .  ( 1977 ) : C l i n ; ca l  stud i es on the d iagnos i s  and treatment of urt icar ia . Ann . A l lergy, 

�:39 , 356-361 .  

JUHL IN .  L .  ( 1918 ) : Extract ion of sa l icy late by Th i n  Layer Chromatography . Persona l  commun i cat i on .  

JUHL IN ,  L .  ( 1980 ) : I nc idence of i nto lerance to food add i t i ves . I nt .  J .  Dermato l . ,  19 : 548-551 . 

l 1 
J ,� 



2 87 

JUHL I N , l .  ( 1981 ) : Recurrent urt i car i a :  C l i n i ca l  i nvest i gat ion of 330 pat i ent s . Br .  J .  Dermato l . ,  

lli: 369-381 . 

JUHL I N ,  L .  ( 1985 ) : Food add i t i ves in urt icar ia . la The Urt i car ias .  Eds . R . H . Champ ion , M . W .  Greaves , A .  

Kobza B l ack and R . J .  Pye . Church i l l  L i v i ngstone , Ed i nburgh . pp . 105- 1 1 2  

JULKUNEN-TI I TTO , R .  ( 1985 ) : Pheno l ic const ituents i n  the leaves of  Northern Wi l l ows : Methods for the 

ana lys i s  of certa i n  pheno l ics . J .  Agr i c .  Food Chem . , 33 : 213-21 7 .  

JUTO , P . , ENGBERG , S .  and WINBERG , J .  ( 1978 ) : Treatment of i nfant i le atop i c  dermat i t i s  w i t h  a str ict 

e l im inat i on d i et .  C l in .  Al lergy , �: 493-500 . 

KAABER , K .  ( 1978 ) : Farvestoffer og konserver i ngsmi d ler ved kron i sk urt i car i a . Vaerdi en af 

provokat i onsforsog og e l im inat ionsd i et .  Ugeskr ift for Laeger , 140 : 1473-1476 . 

KAHN , J . H .  ( 1969 ) : Compounds i dent i f i ed i n  wh i sky, w i ne and beer : A tabu l at i on .  J .  Assoc . Off . Ana l . 

Chem . , 52 : 1 1 66-1 178 . 

KALI SH ,  G . H .  ( 1981 ) :  Headaches after red w ine .  Lancet , 1: 1263 . 

KAPLAN , A . P .  ( 1981 ) : The pathogen i c  bas i s  of urt icar i a  and ang ioedema recent advances . Am .  J .  Med . , 

70 : 755-758 . 

KAPL ITA, P . V .  and TR IGGlE , D . J .  ( 1982 ) : Food dyes : behav i oura l and neurochemica l act ions . Trends 

Pharmaco l . Sc i . ,  � : 70-71 . 

KATO , H . , OHTA, T . , TSUGITA ,  T .  and HOSAKA , Y .  ( 1983 ) : Effect of parbo i l i ng on texture and f lavor 

components of cooked r ice.  J .  Agr i c .  Food Chem. , 31 : 818-823 . 

KAVAlE , K .A .  and FORNESS , S .R .  ( 1 983 ) : Hyperact iv i ty and d i et treatment : A meta-ana lys i s  of the 

Fe i ngold  hypothes i s .  J .  Learn . D i sab i l . ,  1 6 : 324-330 .  

KAWAKAMI ,  M .  and YAHAN ISHI , T .  ( 1983 ) : F lavor const i tuents of Longj i ng tea . Agr i c . B i o 1 . Chem . , 

£: 2077-2083 . 

KEMP , T . R . , KNAVEL , D . E .  and STOlTZ , l o P .  ( 1971 ) :  Character izat ion of some vo lat i le components of 

muskme lon fru i t .  Phytochemi stry,  1 0 : 478 . 



288 

KHEMAN I ,  L .  and FRENCH ,  L W .  ( 1969 ) : Th i n  - layer chromatography of ami nobenzoates and sa l icylates . J .  

Chromatogr . ,  il: 274-275 .  

KEIFER , S .W .  ( 1985 ) : Neura l med iat i on of cond i t i oned food avers ions . Ann . N .  York Acad . Se L ,  

�: 100- 109 . 

KIRCHHOF , B . , HAUSTE IN , U . F .  and RYTTER , M .  ( 1982 ) : Acetyl -sa l icyl ic  ac i d-add i t i ve into lerance 

phenomenon i n  chron i c  recurr ing urt i car i a .  Dermato l .  Monatsschr . ,  !§§: 513-519 . 

KLAASEN , C . D .  ( 1985 ) : Pr i nc i p les of tox ico l ogy . l!! The Phannaco l og ica 1 Bas i s  of Therapeut ics . 7th 

Ed i t ion . Eds . A . G .  G l lman , L . S .  Goodman , T .W .  Rall , and F .  Murad . Mac M i l lan Pub l i shi ng Co . ,  New York. ; 

pp . 1592-1604 . 

KOEN IG , J . Q . , P I ERSON , W . E .  and FRANK , R .  ( 1980 ) : Acute effects of inha led S02 p lus NaC l droplet
" 

aeroso l on pulmonary funct ion in asthmat ic  ado lescents . Env i ron . Res . ,  �: 145 

KOHLENBERG , R . J .  ( 1982 ) :  Tyrami ne sens i t i v i ty in d ietary migra i ne :  A cr it i ca l  rev i ew .  Headache, ' 

�: 30-34 . 

KOLLER , W . C .  and COHE N ,  M . M .  ( 1979 ) : Sa l icylate i ntox icat ion . !n Intox i cat i ons  of the Nervous System. 

Part 1 1 . Eds . P .J .  V i nken , G . W. Bruyn , M . M .  Cohen and H . L .  K lawans . North-Ho l land Pub l i sh ing Company, 

Amsterdam. pp . 417-423 . 

KOS IKOWSKY , F . V .  and DAHLBERG , A . C .  ( 1948 ) : The tyrami ne content of cheese . J .  Da i ry Sc i . ,  �: 293-303 . 

KRIEGER , D . T .  and MARTIN , J . B .  ( 1981 ) :  Bra in  pept i des . N .  Eng l . J .  Med . , �: 876-885 . 

KR IEGER , D . T .  and MARTIN , J . B . ( 1981 ) :  Bra in  pept i des . N .  Eng 1 . J .  Med . , �: 944-951 . 

KR I L I S ,  S . , GREGSON , R . P . , BASTEN ,  A .  and BALDO , B . A .  ( 1981 ) : Invest igat ion of the pos s i b l e  invo lvement l 

of IgE ant i -sal i cyloy l  ant i bod i es in pat ients w i th urt icar i a . Int . Arch . A l l ergy App l . Imrunol . ,  

,§!: 293-301 . 

KROKER , G . F .  ( 1987 ) : Chron i c  cand i d i as i s  and a l lergy . !n Food A l lergy and Into leranc e .  Eds . J .  Brostoff 

and S . J .  Cha l 1acombe . Ba i l l i ere T i nda l l ,  London . pp . 850-872 . 

KUHN , D . M .  and LOVENBERG , W. ( 1982 ) : Psychoact ive and vasoact ive substances i n  food . !n Nutr it ional 

Tox i co l ogy . Vo lume 1 .  Ed . J . N .  Hathcock . Academic  Press Inc . , New York . pp . 473-495 .  



289 

KUMAR , D .  and WINGATE , D . L .  ( 1985 ) : The i rr i tab le bowe l syndrome : A paroxysma l motor d i sorder .  Lancet . 

g : 973-977 . 

KWOK , R . H . M  ( 1968) : Ch inese restaurant syndrome . N .  Eng 1 . J .  Med . •  .fl§: 796 . 

LANGE , W . E .  and BELL , S . A .  ( 1966) : F l uoranetr ic  detenninat ion of acetylsa l i cyl i c  ac id  and sa l i cy l i c 

ac id  i n  b lood . J .  Pharm. Sc i . ,  �: 386-389 . 

LANGELAND,  T. and AAS , K .  ( 1987 ) : Al lergy to hen ' s  egg wh i te :  c l i n i ca l  and immunolog ica l  aspects .  10 

Food A l lergy and Intolerance . Eds . J .  Brostoff and S . J .  Cha l lacanbe . Ba i l l i ere r i nda " ,  London . pp . 

356-366 . 

LARSSON , B .  and FUCHS ,  G .  ( 1974) : Quant i tat ive determinat i on of benzo ic  ac id ,  sorb ic  ac i d  and esters of 

4-hydroxybenzo ic  ac i d  i n  food products by gas- l i qu id chromatography. Swedi sh J .  Agri c .  Res . ,  i : 109-1 16 . 

LA WALL , C . H .  ( 1920) : Rev i ew of tests for methy l sa l icylate i n  o i l s of gau lther ia  and b i rch . Am.  J .  

Pharm. , �: 891-895 . 

LEE ,  C .  ( 1961 ) : A new test for d iagnos i s  and treatment of food a l lerg i es .  Buchanan County Med . Bu l l . , 

25 : 9 . 

LEMBECK , F .  ( 1983 ) : S i r  Thomas Lewi s ' s  noc i fensor system , h i stamine and substance-P-conta i n i ng pr imary 

afferent nerves . Trends Neurosc i . ,  2 : 1 06-108 . 

LEONARD, G . S .  ( 1966) : Behav i oura l  man i festat ions of a l lerg i c  chi ldren . Ann . A l lergy , � : 248-249 . 

LEROUX . ( 1830) : D i scovery of· Sa l ic ine . J .  Ch im . Med . , § : 341 . 

lESSOF , M . H . , BUI SSERET , P . D . , MERRETT , J . , MERRETT , T . G .  and WRAITH , D . G .  ( 1980 ) : Assess i ng the va lue 

of sk i n  pr ick tests .  C l i n .  A l lergy , 12: 1 15-120 . 

lESSOF , M . H .  ( 1983 ) : C l i n i ca l  React i ons to Food . John Wi ley and Sons Ltd . , Chi chester . I 

LESSOF , M . H .  ( 1983 ) : Food into lerance and a l lergy - A rev iew .  Q .  J .  Med . , 206 : 1 1 1- 119 . 

LESSOF , M . H . , GRAY , J . R . , HOFFENBERG , R . , BLACK , 0 . , BROOK , M . , CONRY , M . A . , EDELMAN , J . , FERGUSON , A . •  

F INN , R . •  LACEY , J . H . , LEONARD , J . V . , SHR IMPTON , D . H .  and WARNER , J . O .  ( 1984 ) : Food Into lerance and 

Food Avers ion .  J .  R .  Col l a  Phys i c ians Lond . , !§: 83-123 . 



290 

lEUENBERGER , U . , GAUCH , R .  and BAUMGARTNER , E .  ( 1979 ) : Determi nat i on o f  food preservat ives and 

saccharin  by h igh - performance l i qu id chromatography . J .  Chromatogr . ,  �: 343-348 . 

LEVI NE , M . I .  ( 1975 ) : Chron ic  urt icar i a .  J .  A l lergy C l ; n .  Immuno l . ,  55 : 276-283 . 

LE V-RAN , A .  and ANDERSON , R . W .  ( 1981 ) : The d iagnos i s  of postprand i a l  hypog lycaem i a .  D i abetes , 

12:996-999 . 

LEV-RAN , A.  ( 1983 ) : Resu lts of ora l g l ucose tolerance tests are i ndependent of age and sex . D iabetes 

Care , §: 405-408 . 

LEVY , F .  and HOBBES , G .  ( 1978) : Hyperk i nes i s  and d i et :  A rep l icat i on study . Am .  J .  Psychiatry, 

ill: 1559-1560.  

LEVY , F . , DUMBRELL , S . , HOBBE S ,  G . , RYAN , M . , WILTON , N .  and WOODHI LL .  J . M .  ( 1978) : Hyperk i nes is  and 

d i et :  A doub le-b l i nd crossover tr ia l  w ith  a tartraz i ne cha l lenge . Med . J .  Aust . ,  1: 61-64 . 

LEVY , G .  ( 1965 ) : Pharmacok inet ics  of sa l icylate e l iminat ion i n  man . J .  Phanm.  Sc i . , �: 959-967 . 

LEVY , G .  and lEONARDS , J .  R .  ( 1966) : Absorpt i on . metabo 1 i sm ,  and excret ; on of sa 1 1  cy lates . I n The 

Sa l i cy lates : A Cr i t ical  Rev i ew .  Eds . M . J . H .  Smi th & P . K .  Smi th .  I ntersc i ence Pub l i s hers . New York . pp . 

5-48 . 

LEVY , G .  ( 1968) : Dose dependent effects in pharmacok inet ics . In Importance of Fundamenta l Pr i nc i ples 1 n  

Drug Eva luat i on . Eds D . H . Tedesch i & R . E .  Tedesch i . Raven Press , New York . pp . 141-172 . 

LEVY , G .  and TSUCHIYA ,  T .  ( 1972') : Sa l icylate  accumu lat ion k i net i cs i n  man . N .  Eng l . J .  Med . ,  

287 : 430-432 . 

LEVY , G .  ( 1978) : C l i n i ca l  pharmacok i net i cs of aspi r i n .  Ped iatr ics , 62 : 867-872 . 

LEVY , G .  ( 1980 ) : C l i n i ca l  pharmoki net i cs of , sa l i cy lates : a re-assessment . Br . J .  C l i n .  Pharmac . ,  

.12: 285S-290S . 

L I EB ICH , H . M . , KOEN IG ,  W . A .  and BAYER , E .  ( 1 970) : Ana lys i s  of the f lavor of rum by gas-l iquid 

chromatography and mass spectrometry . J. Chromatogr . Sc i . ,  �: 527-533 . 



2 9 1  

L I NDEMAYER , H and SCHM IDT , J .  ( 1979 ) : I nto lerance t o  acety lsa l i cyl ic  ac id  and food add i t i ves i n  

pat i ents suffer i ng from recurrent urt i ca r i a .  W ien .  K l i n .  Wochenschr . ,  91 : 817-822 . 

L I PTON , M . A . , NEMEROFF ,  C . B .  and MAI LMAN , R . B .  ( 1979 ) : Hyperk i nes i s  and food add i t i ves . l!l Nutr it ion 

and the Bra i n .  Eds . R . J .  Wurtman and J . J .  Wurtman. Raven Press , New York . pp . 1-27 . 

LOBLAY , R . H .  and SWAI N ,  A . R .  ( 1985 ) : Adverse react ions to tartraz i ne .  Food Tec h .  Aust . , 37 : 508-510 , 514 . 

LOBLAY , R . H .  and SWAIN , A . R .  ( 1986 ) : Food i nto lerance.  Recent Adv . C l i n .  Nutr . , � : 169-177 . 

LaCKEY , S . D . ( 1959 ) : A l lerg i c  react i ons due to FD&C ye l low no . 5 tart raz i ne ,  an an i l i ne dye used as a 

co lor i ng and i dent i fy i ng agent i n  var i ous stero i ds .  Ann . A l lergy , 17 : 7 19-721 . 

LaCKEY , S . D . ( 1969 ) : Chron ic  u rt icar ia  and genera l ized urt i car ia  due to FD&C dye 5 present i n  foods and 

drugs as a col or ing agent . Sc i ent i f i c  Exh i b i t  "H idden A l lergens" , AMA Annua l Convent i on , New York , July 

13-17 ,  1969 . 

LaCKEY , S . D .  ( 197 1 ) : React i ons to h idden agents i n  foods , beverages and drugs . Ann .  A l lergy , 

29 : 461 -466 . 

LaCKEY , S . D . ( 1977 ) : Hypersens i t iv ity to tartraz ine ( FD&� ye l low no . 5 ) and other dyes and add i t i ves 

present in foods and phanmaceut i ca l  products . Ann . A l lergy , 38 : 206-210 . 

LOGUE , A . W .  ( 1 986) : The Psycho logy of Eat i ng and Dr i nk ing .  W . H .  Freeman and Company, New York . 

LONGMORE , G .  ( 1798 ) : Account of fourteen men of the Roya l Art i l lery at Quebec , who were neat ly po i soned 

by dri nk ing a decoct ion of certa i n  p lants . Ann . Med . , Ed i nb . , 1: 364-378 . 

LORTAT-JACOB , M .  ( 1925) : React ions cutanees dysh i dros i formes consecut i ves a l ' i ngest ion de vo i ssons 

contenant de l ' ac i de sa l i cyl ique .  Bu l l ,  Soc . Med . Hop . Par i-s , � : 151 1-1514 . 

LOVENBERG . W .  ( 1973 ) : Some vaso- and psychoact i ve substances i n  food : ami nes . st imu l ants , depressants , 

and ha l l uc i nogens . l!l Toxi cants Occurr i ng Natura l ly i n  Foods . 2nd Ed i t i on .  Nat i ona l Academy of 

Sc iences . Wash ington D .C .  pp . 170- 188 . 

LUECK, E .  ( 1980 ) : Sa l i cy l ic  ac id . Ant im icrob i a l  food add i t ives . Spr inger-Verlag ,  Ber l i n  He i de l berg New 

York . pp . 219-222 . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



2 9 2  

LUMRY , W . R . ,  CURD ,  J . G . , ZE IGERS , R . S . , PLESKOW , W . W . and STEVENSON , 0 . 0 . ( 1983 ) : Asp i r i n-sens it ive 

rh i nos i nus i t i s : the c l in ica l syndrome and effects of asp i r i n  adm in istrat ion . J .  Al lergy C l i n . Immuno l . ,  

71 : 58�581 : 

LUTHY , J .  and SCHLATTER , C .  ( 1983 ) : B i ogen ic  ami nes i n  foods : Effects of h i stam i ne ,  tyramine and 

phenyl ethy lami ne on man . Z .  Lebensm. Unters . Forsc h . , 177 : 439-443 . 

MACKARNESS , R .  ( 19 76 ) : Not a l l  i n  the m i nd .  Pan Books Ltd . , London . 

MACKARNESS , R .  ( 1980 ) : Chemica l V i ct ims . Pan Books Ltd . , London . 

MACLEOD , A . J .  and GONZALES DE TROCON IS , N .  ( 1982 ) : Volat i le f lavor  components  of Sapod i l la fruit 

(Achras sapota L . ) , J. Agr i c . Food Chem . , 30 : 515-517 . 

MAGA. J . A .  and LORENZ , K .  ( 1974 ) : Pheno l i c  ac i d  compos i t  i on and d i str i but i on i n  wheat f lours and 

var i ou s  tr i t ica l e  mi l l ing fract i ons . Lebensm . -Wi ss . Techno l . ,  1 : 273-278 . 

MAGA . J .A .  ( 1978 ) : Amine s  i n  foods . CRC Cr i t . Rev . Food Sc ; .  Nutr . ,  12 : 373-403 . 

MAGA , J . A. ( 19 78 ) : S impl e  phenol and pheno l ic compounds i n  food f l avor . CRC Cr i t . Rev . Food Sc i .  Nutr. , 

,lQ: 323-371 . 

MAHANTA, P .K . , HAZAR IKA , M .  and TAKE O ,  T .  ( 1985) : F l avour vo lat i les and l i p i ds i n  var i ou s  components of 

tea shoots Came l l i a s i nens i s ,  (L . ) , O .  Kuntze . J .  Sc i .  Food Agri c . , � : 1 130- 1132 . 

MAKHLOUF , G . M .  ( 1985) : Enter i c  neuropept ides : Rol e  i n  neuranuscu lar act i v i ty of the gut . Trends 

Pharmaco l .  Sc i . ,  � : 214-218 . 

MANSFI ELD , L . E . , VAUGHAN , T . R . , WALLER , S . F . , HAVERLY ,  R .W .  and T I NG ,  S .  ( 1985 ) : Food a l lergy and adult 

migra i ne :  Doub le-b l i nd and medi ator conf irmat ion of an a l l erg i c  et io logy . Ann .  A l l ergy , �: 126-129 . 

MARGOL I S , C . F . and N IS I ,  R .  ( 1985) : Urt i car ia  i n  a fami ly pract i ce .  J .  Fam . Pract . ,  20 : 57-64 . 

MARLEY , E .  and BLACKWELL , B .  ( 1970 ) : Interact ions of monoami ne ox i dase i nh i b i tors , am ines , and 

foodstuffs . Adv . Phannaco1 . Chemother . , § :  185-239 . 

MATHEWS , K . P . ( 1980) : Management of urt i car ia  and ang i oedema . J .  A l l ergy C l i n .  Immuno l . ,  66 : 347-357 . 

1 
! .j 
1 



2 9 3  

MATTES , J .  and G ITTELMAN-KLE I N , R . A .  ( 1978) : A crossover study of art i f i c i a l  food co lori ngs i n  a 

hyperk i net ic  chi ld . Am .  J .  Psych iatry , 135 : 987 . 

MATTES , J .  and G ITTELMAN-KLE I N , R . A .  ( 1980 ) : Effects of art i f i c i a l  food co lor i ngs i n  chi ldren w i th 

hyperact ive symptomato logy . Unpub l i shed manuscr ipt ,  Long Is land Jewi sh-H i l ls ide Med i ca l  Center , G len 

Oaks , New York . 

MAY , C . D .  ( 1979 ) : Food hypersens i t  i v  ity .  .In Ce l lu lar ,  Mo lecu lar and C l  i n  ica 1 Aspects of A l l erg i c  

D i sorders . Eds . S .  Gupta and R .A .  Good . P l enum,  New York . pp . 321-354 . 

MAY , C o D .  ( 1982 ) : Food a l lergy : lessons from the past . J .  A l lergy C l i n .  Immuno 1 . , � : 2 55-259 . 

MAY , C . D .  and BOCK , S . A .  ( 1983 ) : Adverse react i ons to  food caused by sens i t i v i ty . .In A l l ergy : 

Pr i nc i p l es and Pract ice . 2nd .  Edi t i on .  Eds E o  M l dd1eton , C . E .  Reed and E . F .  E 1 1 i s .  C o Y .  Mosby Company , 

St Lou i s .  pp . 1415-1427 . 

MAY , C . D .  ( 1986) : Def i ned versus i l l-def i ned syndromes assoc iated w i th food sens i t i v i ty .  J .  A l lergy 

CHn . Inmuno l . ,  78 : 144-148 . 

MCCOY , R . W . , A IKEN , R . L . , PAULS , R . E . , Z I EGEL ,  E . R . , WOLF , T . , FRITZ , G . T .  and MARM I ON , D . M .  ( 1984 ) : 

Resu lts  of a cooperat i ve study comparing the prec i s i on of , peak he i ght and area measurements i n  l iqu i d  

chromatography . J .  Chrom . Sc i . ,  �: 425-431 . 

MCEWEN , 8 . S .  and PFAFF , D . W .  ( 1985 ) : Hormone effects on hypotha1mi c  neurons : ana lys i ng gene express i on 

and neuramodu 1ator act i on .  Trends Neurosc i . ,  § : 1 05-1 10 o  

MCGLUMPHY , J . H .  ( 1951 ) : Fru i t  f lavors . Food Techno l .  , �: 353-355 . 

MCGRATH, P . J . , GOODMAN , J . T . , FIRESTONE , P . ,  SHIPMAN , R .  and PETERS , S .  ( 1983 ) : Recurrent abdomi na l  

pa i n : a psychogen i c  d i sorder? Arch ives D i s . Ch i ldhood , §§ : 888-890 .  

MCNEMAR , Q .  ( 1947 ) : Note on  samp l  i ng error of  the d i fferences between correlated proport i ons  or  

perc entages . P sychometr ika ,  !Z : 1 53-154 .  

MEADOW , R .  ( 1977 ) : Munchausen syndrome by proxy : the h interland of chi ld  abuse . Lancet , � : 343 . 

MEARA, R . H .  ( 1965) : Sk in  react i ons i n  atop ic  eczema . Br .  J .  Dermatol . ,  67 : 60-64 . 



294 

MECHAN IC , D . , CLEARY , P . D .  and GREENLEY , J . R .  ( 1982 ) : D i stress syndromes , i l l ness behav iour , access to 

care and medica l ut i l i zat i on i n  a def i ned popu lat i on . Med ica l Care , �: 361-372 . 

MERIME E ,  T . J .  ( 1977) : Spontaneous hypoglycaemia  i n  man . Adv . I nt . Med . , 301-31 7 .  

MERK , H .  and GOERZ , G .  ( 1983) : Ana lget i ka- Into leranz . Ze i tschr ift fur Hautkrankhei ten , 58 : 535-542 . 

MERRETT , J . , PEATFI EL D ,  R . C . , CL IFFORD ROSE , F .  and MERRETT , T . G .  ( 1983 ) : Food related ant i bodies in 

headache pat ient s . J .  Neuro l . Neurosurg . P sych iatry ,  46 : 738-742 . 

METCALFE , 0 . 0. ( 1984 ) : Food hypersens i t i v i ty .  J .  A l l ergy C l i n .  Immunol . ,  73 : 749-762 . 

MEYNAD IER , H . , GU I LHOU ,  J . , MEYNAD I ER ,  J .  and LAVENTURE ,  N .  ( 1979 ) : L ' urt i ca i re chron ique . Ann . 

Dennatol .  Venereol . ,  1Q§: 1 53-1 58 .  

MICHAELSSON ,  G .  and JUHL I N , L .  ( 1973 ) : Urt i car ia  i nduced by preservat i ves  and dye add i t i ves i n  food and 

drugs . Br . J .  Oennatol . ,  §§: 525-532 . 

MICHEL , 0 . , NAE I JE , N . , BRACAMONTE , M . , DUCHATEAU , J .  and SERGYSELS , R .  ( 1984 ) : Decreased sens it iv ity 

to tartraz i ne after asp i r i n  desent i zat i on in an asthmat i c  pat i ent  i nto lerant to bot h  asp i r i n  and 

tartrazi ne .  Ann . A l l ergy , 52 : 368-370 . 

MIKKELSEN , H . , LARSE N ,  J . C .  and TARDING ,  F .  ( 1978 ) : Hypersens i t iv i ty react i ons to food co lours with 

spec ia l reference to the natura l co lour annatto extract  ( butter co lour) . Arch . Tox i co l . ,  Supplement 

1: 141-143 . 

MINASYAN , S . ",. and KHODZHUMYAN , G .A .  ( 1965) : Chem i ca l  compos i t i on of strawberr i es cu l t i vated i n  the 

Armen i an SSR . Izv . , M i n i st ,  Se l ' sk .  Khoz . Anm. SSR , �: 57-62 . 

MOFFETT, A .M . , SWASH , M .  and SCOTT , D . F .  ( 1972 ) : Effect of tyramine i n  m i gra i ne :  a doub le-b l ind study. 

J .  Neuro l . Neurosurg . Psychi atry ,  35 : 496-499 . 

MONERET-VAUTRI N ,  D .A. ( 1979 ) :  Food pseudo-a l lergy . I n  The Mast Cel l .  I ts  Ro le in  Hea lth  and D isease . 

Eds . J .  Pepys and A . M .  Edwards . P i tman Med ical , Tunbri dge We l l s .  pp . 431 -437 . 

MONERET-VAUTRI N ,  D . A . , E INHORN , C .  and T I SSERAND ,  J .  ( 1980 ) : Le ro l e  du n i tr i te de sod i um dans les 

urt ica i res h i stami n i ques d 'or i g i ne a l imenta i re .  Ann .  Nutr .  A l im . , �: 1 125- 1132 . 



2 9 5  

MDNERET-VAUTRI N ,  O . A .  ( 1983 ) : Fa l se food a l l erg i es :  non-spec i f i c  react i ons t o  foodstuffs . In C l i n i ca l 

react i ons  to food. Ed .  M . H .  lessof . John W i ley ,  Ch ichester . pp . 135-153 . 

MONERET-VAUTRI N ,  O . A .  and MARTI N ,  R .  ( 1985 ) : Into lerance to asp i r i n :  A ro le  for free rad i ca l s? lancet , 

1 : 929 . 

MONRO , J . ,  BROSTOFF ,  J . , CAR I N I , C .  and Z IlKA , K .  ( 1980 ) : Food a l l ergy i n  m igra ine . lancet , � : 1-4 . 

HONRO , J . A .  ( 1982 ) : Food a l lergy and migra i ne . C l i n .  Immuno l .  A l lergy , � : 137-163 . 

HONRO , J . ,  CAR I N I ,  C .  and BROSTOFF , J .  ( 1984 ) : M igra i ne i s  a food-a l lerg ic d i sease . lancet , � : 719-72 1 . 

MONR O , J .  ( 1987 ) : Food fam i l i es and rotat ion d iets . 10 Food A l lergy and I nto lerance . Eds . J .  Brostoff 

and S . J .  Cha l lacombe . Ba i l l i ere T i nda l l ,  london . pp . 303-343 . 

MONRO , J .  ( 1987 ) : Food- i nduced m igra ine .  10 Food A l lergy and I ntolerance . Eds . J .  Brostoff and S . J .  

Cha l lacombe . Ba i l l iere T i nda l l ,  london . pp . 633-665 .  

HOORE-ROBINSON , M .  and WAR I N , R . P .  ( 1967 ) : Effects of sa l icylates i n  urt i car i a .  Br . J .  Med . , ! : 262-264 . 

HORE L , C .  ( 1951 ) : Essent i a l s  of perfume compound ing .  XI I ' , Sa l i cy lates i n  perfumery . Soap , Perfumery & 

Cosmet ics , Z! : 787-789 . 

MORUZZ I ,  G .  and CAlOARERA , C . M .  ( 1964) : Occurence of polyami nes i n  the germs of cerea l s .  Arch . B iochem. 

B i ophys . , �: 209-210 .  

HOSKOWITZ , M .A .  ( 1984 ) : The neurob i o logy of vascu lar head pa in . Ann . Neuro l . ,  12 : 1 57-1 &8 .  

MURDOCH , R . D . , lESSOF , M . H . , POllOCK, I .  and YOUNG , E .  ( 1987 ) : Effects o f  food add i t i ves on leukocyte 

h i stami ne re lease in  norma l and urt i car ia  subjects . J .  Roya l Col l .  Phys . , 11: 251 -256 

MURDOCH, R . D . , POLLOCK , I . , YOUNG ,  E .  and lESSOF , M . H .  ( 1987 ) :  Food add i t i ve- i nduced urt'icar i a :  stud ies 

of med iator re lease dur i ng provocat i on tests . J .  R .  Co l l .  Phys i c ians lond . , �: 262-266 . 

MURPHY , J . B . and STUTTE , C . A. ( 1978) : Ana lys i s  for subs t i tuted benzo i c  and c i nnami c  ac i ds us ing h i gh -

pressure l iqu i d  chromatography . Ana l . B i ochem . , §§: 220-228 . 



2 9 6  

HURRAY , K . E .  ( 1973 ) : The f l avour o f  purp le  pass i onfru i t .  Food Techno l .  Aust . ,  25 : 446 . 

NATI ONAL HEALTH AND MEDICAL RESEARCH COUNCI L  ( NH&MRC ) , Commonwea lth  Department of Hea lth ( 1986 ) : Model 

Food Leg i s lat i on . Austra l i an Government Publ i sh i ng Serv i ce ,  Canberra . 

NATI ONAL I NSTI TUTE OF HEALTH ( 1982 ) : Nat iona l I ns t i tutes of Hea l th consensus deve loJl11ent conference 

statement : def i ned d iets and ch i ldhood hyperact i v i ty .  Nat i ona l I nst i tute of Hea l th ,  Bethesda , Maryland . 

NELSON , J . J . ( 1973 ) : Quant 1 tat i on of sod i um sacchari n ,  sod i um benzoate and other food add i t i ves by high 

speed l i qu i d  chranatography . J .  Chromatogr . Sc i . ,  11: 28-35 . 

NEUMAN , 1 . ,  ELIAN ,  R . , NAHUM , H . , SHAKED ,  P .  and CRETER , D .  ( 1978 ) : The danger of 'ye l low dyes ' 

(tartraz i ne ) to a l lerg i c  subject s . C l  i n .  A l l ergy , § : 65-68 . 

NEWSY , V . K . , SABLON , R-H . , SYNGE , R . , VAN DE CASTEELE , K .  and VAN SUHERE , C . F .  ( 1980) : Free and bound 

pheno l i c  ac i ds of l ucerne (Hed i cago Sat i va CV Europe ) . Phytochemi stry 19 : 651-657 . 

NEWMARK, P .  ( 1983 ) : An embarrassment of pept ides . 303 : 655.  

NO l O ,  H , E . , SCHULZE , T . W .  and WINKELMANN , R . K. ( 1974) : D iet p lan for pat i ents w i th sa l icylate- induced 

urt i car i a .  Arch .  Dermato l . ,  109 : 866-869 . 

NOON , L .  ( 19 1 1 ) : Prophlact ic  i nocu lat i on aga i nst hay fever . Lancet , 1 : 1572 . 

NURSTEN ,  H . E .  and WILL IAMS , A . A .  ( 1976) : Fru i t  aromas : A survey of component s  i dent i f ied .  Chem. 

Indust . ,  �: 486-497 . 

NUTR ITION FOUNDAT ION ( 1980 ) : Nat i ona l Adv i sory Conmittee on Hyperk i nes i s  and Food Add i t i ves : Fina l  
Report o f  the Nutr i t i on Foundat i on .  The Nutr i t ion Foundat i on ,  Wash i ngton , DC . pp . 1-54 .  

OBATA, Y . , SENBA ,  Y .  and KOSHIKA .  H .  ( 1963 ) : Detect i on of phenol ic compounds by chromatography i n  beet. 

sugar molasses . Agr .  8 io l .  Chem. (Tokyo ) , �: 340-341 . 

OL IVI ER ,  N . E .  ( 1974) : D iet p lan for pat i ents w i th sa l icylate- induced u rt i car i a . Arch . Dermato l . , 

1 1 0 : 957 . 



2 9 7  

ON ISHI , I .  and YAMAMOTO , K .  ( 1955) : Essent ia l o i l s  of tobacco leaves . I l l . Pheno l fract i on .  Bu l l .  Agr . 

Chem. Soc . Japan , 19 : 148-152 . 

ON ISH I  and YAMAMOTO ( 1956) : Chem ica l Abstracts 50 , 15028 . 

ORMEROO , A . D .  ( 1984 ) : Urt i car i a  and ang i o-oedema . Br . Med . J .  ( C l i n . Res ) . ,  �: 903 -906 . 

ORTOLANI ,  C . , CDRNELL , U . , BELLANI ,  M . , PASTORELLO ,  E .  and ZANUSS I , C .  ( 1982 ) : Sod i um cromog 1ycate and 

provocat ion tests in chron i c  urt icar i a . Ann . A l l ergy , �: 50-52 . 

aSTER , J .  ( 1972 ) : Recurrent abdanina l pa i n ,  headache and l imb pa i ns i n  chi ldren and ado lescents . 

Ped i atr i cs , 50 : 429-436 . 

OTTO , R .  ( 19 07 ) : On the quest ion of hypersens i t i venes s . Munchen med .  Wehnschr . ,  54 : 1665 . Das Theoba1 d  

Smitsc he  Phanamen de r  Serumuberempfi nd 1 i chke i t . Leutho ld Gedenkschr i ft ,  1 : 153 ( 1906) . 

OU , C-N . and FRAWLEY , V .  L .  ( 1982 ) : Theophyl l  i ne ,  dyphyl l  i ne ,  caffe i ne ,  acetam i nophen , sa 1 i cy late , 

acetyl sa l i cy late ,  proca i nam ide ,  and n-acetylproca i nami de determined i n  serLm w i t h  a s ing le  

l i qu id-chromatograph i c  assay . C l i n . Chem . , �: 2157-2160 . 

OUGH , C . S . ( 1971 ) :  Measurement of h i stam ine i n  ca l iforn i an w i nes . J .  Agr .  Food Chem . , li : 241-244 . 

OVERTON , M .  and LUKE , B .  ( 1977 ) : Drug and nutr ient i nteract i on s . I n  C l i n i ca l  Nutr i t i on A 

Phys io log i ca l  Approach . Year Book Med i ca l  Pub l i sher,  Chi cago . pp . 151-165 .  

PANCOUST , G . R .  and PEARSON , W . A .  ( 1909 ) : Natura l sa 1 i cy lates . Am .  J .  Pha nm . , 80 : 407-412 .  

PATRONO ,  C . , C IABATTONI ,  G . , PATRIGNAN I ,  P .  PUGL IESE , F . , F ILABOZZ I , P .  CATELLA, F . , DAV I , G .  and 

FORN I ,  L .  ( 1985) : C l i n i ca l  pharmaco logy of p late let cyc looxygenase i nh ib i t ion . C i rcu lat i on ,  

H: 1 17-1 184 . 

PAUl , A . E .  ( 19 17 ) : F 1avori ng extracts .  J .  Assoc . Off . Agr .  Chem. , � : 208-213 . 

PAYAN , D . G . , LEV I NE ,  J . D . and GOETZL , E . J .  ( 1984 ) : Modu lat i on of inmun i ty and hypersens i t i v i ty by 

sensory neuropept i des . J .  Immuno l . ,  132 : 1601-1604 . 



2 9 8  

PEARL , I . A .  and DARL ING,  S . F . ( 1964 ) : The bark of the fami ly Sa l i caceae . VI I The leaves of the fami ly 

Sa l i caceae . IV The i so lat ion of g l ucos ides from barks and leaves of Popu l us tremu l o i des and Popu lus 

grand i dentata . Tapp i , 47 : 377-380 . 

PEARL , I .A .  and DARL ING ,  S . F . ( 1965 ) : Leaves of the fami ly Sa l i caceae . V .  The occurence of g lycos ides 

in  the l eaves of popu l us grand identata . Tapp i ,  48 : 607-608 . 

PEARSON , D . J . ,  R IX ,  K . J . B . and BENTLEY , S . J .  ( 1983 ) :  Food a l lergy: how much i n  the m ind? A c l i n i ca l  and 

psychiatr ic  study of suspected food hypersens i t i v i ty .  Lancet , 1 : 1259-1261 . 

PEARSON , D . J .  and R IX ,  K . J . B .  ( 1985) : Al lergon imet r i c  react ions to food and pseudo-food a l lergy . .!n 
Pseudo-A l lergi c  React i ons . Vo l ume 4 .  Eds . P .  D i kor , P .  Ka l los , H . D .  Schumberger and G . B .  West . Karger , 

Base l .  pp . 59- 105 .  

PEARSON , D . J .  and R IX ,  K . J . B .  ( 1987 ) : P sycholog ical  effects of food a l l ergy .  I n  Food Al lergy and 

Intolerance .  Eds . J .  Brostoff and S . J .  Cha l lacombe . Ba i l l i ere T i nda l l ,  London . pp .  688-708 . 

PECHAN£K , U . , PFANNHAUSER , W .  and WOI DICH ,  H .  ( 1983 ) : Determi nat ion of the content of b i ogen i c  am;nes 

in four food groups of the Austr �an Marketp lace .  Z .  Lebensm . Unters . Forsch . ,  1Z§: 335-340 .  

PENG , G . W. , GADALLA, M .A . F . , SMITH , V . t PENG , A.  and CHIOU , W . L .  ( 19 78 ) : S impl e  and rap i d  h i gh-pressure 

l iqu id  chromatographi c  s imultaneous determinat i on of asp i r i n , sa l icyl i c  ac i d ,  and sa l i cyl ur i c  ac id i n  

p lasma . J .  Pharm . SC l . ,  67 : 7 10-712 . 

PERNOW , B .  ( 1985 ) : Ro l e  of tachyki n i ns i n  neurogen i c  i nf lammat ion .  J .  Immuno l . , �: 812s-815s . 

PERUTZ , A .  ( 1930 ) : D i e  Pharmakologie  der Haut . 10 Handbuch der Haut-und Geschlecht skrankhe i ten ; Vo lume 

5 .  Ed . J .  Jadassohn . Holder,  Ber l i n .  

PETRIE , A .  ( 19 78 ) :  Lecture Notes on Med i ca l  Stat i st i cs .  B lackwe l l Sc i ent i f ic P ub l icat ion , Oxford . 

P I  ERPAOl I , P .G .  ( l972 ) : Drug ' therapy and d iet .  Drug Inte l l ig .  C l i n . Pharm . , ,2 : 89-99 . 

P INELLA , S . J . , FALCO , A . D .  and SCHWARTZMAN , G .  ( 1966 ) : Determ i nat i on of benzoates and hydroxybenzoates 

in foods . J .  Assoc . Off . Ana l .  Chem . , �: 829-834 . 

P IRIA .  ( 1838 ) : Sur des nouveaux produ i ts extra its  de l a  sa l i c i n .  C .  R .  Acad . Sc i . ,  Par i s ,  § : 620-624 . 



2 9 9  

PLESCH , J .  ( 1947 ) : Ur i ne therapy . Med i ca l  Press , 2 18 : 1 28 .  

PLESKOW , W . W . , STEVENSON , 0 . 0 . , MATHISON , o . A . , S IMON , R . A . , SCHATZ , M and ZEIGER , R . S .  ( 1982 ) : Asp i r i n  

desens i t i zat i on i n  asp i r i n-sens i t ive asthmat i c  pat i ents : c l i n i ca l  man i festat i ons and character izat i on 

of t he refractory per i od .  J .  A l l ergy C l i n .  Immuno l . ,  �: 1 1 -19 . 

POLAK , J . M .  and BLOOM , S . R .  ( 1983 ) : Regu latory pept ides : key factors i n  the contro l of bod i ly 

funct i on s . Br .  Med . J . , 286 : 1261-1466 . 

PORSCH , F . , FAR NOW , H .  and WI NKLER , H .  ( 1965 ) : The const ituents of star an i seed o i l .  oragoco . Rep . , 

ll :  1 23-125 . 

PORT IER , P . G . and R ICHE T ,  C .  ( 1902 ) : De l ' act ion a�aphy1act i que de certa in  ven i ns .  CR Soc . B i o 1 . ,  

�: 1 70-172 . 

PORT I ER , P .  and R ICHET , C .  ( 1902 ) : Nouveaux faits  d ' anaphy l ax i e ,  ou sens i b i 1 i sat i on aux ven i ns par 

doses re i terees . CR Soc . B io 1 . , 54 : 548 . 

PORT I S , S . A .  and Z ITMAN , I . H .  ( 1943 ) : A mechan i sm of fat igue i n  neuropsych iatr i c  pat i ent s .  J .  A .  M .  A . , 

ill : 569-572 . ' 

PREBBLE , J .G .  ( 1894) : Sa 1 i caceae . Proc . AIDer .  pharm. Assoc . , 42 : 934 . 

PR I oHAM ,  J . B .  and YOUNG , M .  ( 1964 ) : Ox idat ion and reduct i on of aromat i c  compounds by p l ants . B iochem.  

J . , �: 20p-21p . 

PROCTOR , W .  ( 1842- 1843 ) : Observat i ons on the vo lat i le o·i l of gau lther i a  procumbens , prov i ng i t  to be a 

hydrac l d  ana 1ygous to sa l i cu lous ac i d .  Amer . J .  Pharm. , 14 : 21 1 -221 . 

PROCTOR , W .  ( 1843 ) : Observat i ons on the vo lat i le o i l  of Gau lther ia . Amer . J .  Pharm . , � : 243 . 

PROCTOR , W .  ( 1844 ) : Observat i ons on the vo lat i le o i l of betu la l enta and on gau lther in , a s ubstance , 

wh ich  by i ts decompos i t i on y i e lds  that o i l .  Amer . J .  Pharm . , � : 241 -250 . 

PURE FOOD ACT ,  1908 , and Pure Food Regu lat ions , 1937 . D .  West , Government Pr inter , Sydney . 

PYNE , A . W .  and WICK ,  A . W .  ( 1965) : Vo lat i le components of tomatoes . J .  Food Se i . ,  � : 192-200 . 



300 

QUIR ION , R .  ( 1985) : Mu lt i p le tachyk i n i n  receptors . Trends Neurosc i . ,  � : 183-185 . 

RAINSFORD , K . D .  ( 1984 ) : Asp i r i n  and the Sa l i cylates . Butterworths and Company , london . 

RAM , V .  and VIR , D .  ( 1984 ) : Post-harvest chemica l treatment for prevent i on of Asperg i l lus  f l avus and A.  

fumi gatus on banana fru i ts . Pest i c i des , 1§: 65-66 . 

RANCE , M . J . ,  JORDAN , B . J .  and N ICHOLS J . 0 .  ( 1975 ) : A s imu ltaneou s  detenni nat i on of acetyl sa l icyl ic  

ac i d ,  sal icyl i c  ac id  and sa l i cy lamide i n  p lasma by gas l i qu i d  chromatography . Phanm. Pharmac . , 

t 27 : 425-429 . 

RANDOlPH , T . G .  ( 1950 ) : Concepts of food a l lergy important i n  spec if i c  d i agnos i s .  J .  A l lergy , 

n : 471-477 . 

RANOOLPH , T . G .  and MOSS , R . W. ( 1980) : An A lternat i ve Approach to A l lerg ies : The new f i e l d  of c l i nical  

ecology unrave l s  the env i ronmenta l causes of menta l and phys ical  i l l s .  l ipp i ncott & Crowe l l ,  New York. 

RANDOLPH , T . G .  and MOSS , R .W .  ( 1980) : A l lerg ies :  your h i dden enemy . Thorsons Pub l i shers l imited, 

We 1 1 ingborough , Northamptonsh i re .  

RANOOLPH , T .G .  and MOSS , R . W .  ( 1981 ) : A l l erg i es :  Your h i dden enemy . How the new sc i ence of c l i n ical  

ecology 1s unravel l i ng the causes of menta l and phYS ica l i l lness . l i pp incott & Crowe l l ,  New York . 

RASKIM ,  M . H .  ( 1981 ) :  Chemi ca l  headaches . Ann . Rev . Med . ,  � : 63-71 . 

RASMUSSEN , J . E .  ( 1984 ) : Recent developments  i n  the management of pat i ents wi th atop ic  dermat i t i s .  J .  

Al lergy C l i n . Immuno l . , 74 : 771-776 . 

R I BON .  A .  and JOSHI ,  S .  ( 1982 ) : I s  there any relat ions h i p  between food add i t ives and hyperk i nes i s? Ann . 

A l lergy,  !§: 275-278. 

R ICHET , C. ( 1907 ) : De l 'anaphylax ie en genera l et de l ' anaphylax i e  par l e  myt i loconges t i ne 1 n  
part lc u 1 1er .  Ann . de l ' Inst .  Pasteur , 21 : 497 . 

R ICHET , C .  ( 19 1 1 ) :  Anaphy lax i s .  Trans lated by J . H .  B l i gh ,  1913 , london . Or i g inal  i n  French , 1911 , 

Alcan , Par i s . 



30 1 

RICHET , C .  ( 19 1 1 ) :  De l ' anaphy1ax i e  a 1 imenta i re .  CR Soc . B io 1 . , LQ : 44 .  

RICHET , C ( 1913) : Conference Nobe 1 sur L ' anaphylax ie . .l!l Les Pr ix  Nobe 1 en 1913 . Stockho lm, 1914 , 

Norstedt and Son ier . 

R ILEY , A . L .  and TUCK , D . L .  ( 1985 ) : Cond i t i oned taste avers ions : A behav i oura l  i ndex of tox ic i ty .  In 

Exper imenta l Assessments and C l i n ica l App l i cat i ons  of Cond i t i oned Food Avers i ons . Eds . N . S .  Braveman 

and P .  Bronste i n .  The New York Academy of Sc i ences , New York . pp . 100- 109 . 

R ILEY , J . F . and WEST , G . B .  ( 1953 ) : The presence of h i stami ne in  t i s sue mast  ce l l s .  J .  Phys io l . ,  

ill: 528-53 7 .  

RINKEL , H . J .  ( 1944 ) : Ro l e  of food a l lergy i n  i nterna l medi c i ne .  Ann . A l lergy , � : 1 1 5- 124 . 

RI NKEl , H . J .  ( 1944 ) : Food a l lergy . 1 1 .  Techn i que and c l i n i ca l  app l i cat ion of the i nd iv i dua l food test . 

Ann . A l l ergy , � : 504 . 

RI NKEL , H . J . , RANDOLPH , T . G .  and ZELLER , M .  ( 1951 ) : In Food Al lergy . Charles C .  Thomas , Spri ngf i e 1d .  

R IX ,  K . J . B . , PEARSON , D . J .  and BENTLEY , S . J .  ( 1984 ) : A psych iatr i c  study of  pat i ents w i th supposed food 

a l lergy . Br i t .  J .  Psyc h i atry ,  145 : 121-126 . 

ROBERTSON , G . L .  and KERMODE , W. J .  ( 1981 ) :  Sa l i cyl i c  ac i d  i n  fresh and canned fru i t  and vegetables . J .  

Sc i .  Food Agri c . ,  32 : 833-836 . 

ROBERTSON , G . L .  ( 1983 ) : Sa l icyl i c  ac i d  i n  grapes . Am.  J .  Eno l . V i t ic . , }! : 42-43 . 

ROBERTS-THOMPSON , P . J . , CHAN , A. , KUPA, A . , HEDDLE , R . J .  and BRADLEY , J .  (1984) : Urt icar ia  and 

ang i o-oedema . Med . J .  Aust . ,  !!!: S34-S37 . 

ROS , A-M . , JUHL I N , L .  and MICHAELSSON , G .  ( 1976 ) : A fo l low-up study of pat i ents wi th recurrent 

urt i car i a  and hypersenst i v i ty to asp i r in , benzoates and azo dyes . Br . J .  Denmato l . ,  95 : 19-24 . 

ROSE , F . C . ( 1983 ) : The pathogenes i s  of a m igra ine attack . Trends Neurosc i . ,  �: 247-248 . 

ROSENAU , M . J .  and ANDERSON , J . F . ( 1906 ) : The study of the cause of sudden death fo l lowing the inject ion 

of horse serum . Bu l l .  Hyg . lab . , USPHS . ,  29 : 36 ,  73 . 



30 2  

ROSENSTREICH ,  D . L .  ( 1986 ) : Chron ic  urt icar i a , act i vated T ce l l s ,  and mast ce l l  re leasabi l ity. J .  ': 

Al lergy C l ; n . Immuno l . ,  �: 1 099- 1 1 02 .  

ROSS , D .  and ROSS , S .  ( 1 982 ) : The state of the art . ln Hyperact i v i ty :  Current I ssues , Research , and 

Theory . Eds . D . M .  Ross and S .A .  Ross . John Wi l ey and Sons , New York . p .  380 . 

ROWE , A . H .  ( 1928 ) : Food a l lergy , i ts man i festat i ons , d i agnos i s ,  and treatment .  J .  A .  M. A" 

�: 1 623-1631 . 

q 
ROWE , A . H .  and RICHET , C .  f i l s .  ( 1930 ) : Ma'n lfestat i ons nerveuses chron i ques de , ' anaphylax1e j 

a l imenta i re .  J .  Med . Franc a i se ,  19 : 170-1 77 . 

ROWE , A . H .  ( 1931 ) :  I n  Food A l lergy . I ts man i festat ions , D iagnos i s  and Treatment . Lea & Febinger J 

Pub l i sh i ng Co . , Ph i l ade l ph i a .  

ROWE , A . H .  ( 1944 ) : E l imi nat i on D i ets and the Pat i ent ' s  A l l erg i es .  Lea & Feb i ger Pub l i sh ing Co. , 

Ph i l adel ph i a .  

ROWE , A . H .  and ROWE , A . H  ( 1972 ) : Food A l lergy . I ts Man i festat ions and Contro l and The E l imination 

D i ets . A Compend i um.  Spr i ngf ie ld , I l l i no i s . 

ROWE , K . S . , HOPKI NS , I . J .  and LYNCH , B . C .  ( 1979 ) : Art if i c i a l  co lour i ngs and hyperk i nes i s .  Aust. · 

Paed i atr . J . , 15 : 202 . 

ROWLAND ,  M .  and R IEGELMAN , S .  ( 1967 ) : Determi nat i on of acetyl sa l i cy l i c  ac i d  and sa l icyl i c  ac id in 

p l asma .  J .  Pharm. Sc i . ,  56 : 717-720 . 

ROWLANO, M . , R IEGELMAN . S . , HARR IS ,  P .A .  and SHOLKOFF , S . D . ( 1972 ) : Absorpt i on k i net i cs of asp i ri n  in 

man fo l lowing oral admi n i strat i on of an aqueous so l ut i on . J. Pharm.  Se i . ,  21: 379-385 . 

RUBACH , K .  and BREYER , C .  ( 1981 ) :  I sotachophoret ie determi nat i on of preservat i ves i n  bakery products 

and the i r  i ngred ients . Getre ide ,  Mehl Brot . ,  35 : 91 -93 . 

RUTIER , M .  ( 1982 ) : Syndromes attr i butab le to "mi n ima l  bra i n  dysfunct ion" i n  ch i ldhood. Am. J .  

Psychi atry ,  �: 20-33 . 



303 

SACHS , L .  ( 1984 ) : App l i ed Stat i st i cs .  2nd Ed i t i on .  Trans lated by Z .  Reynarowych .  Spr i nger-Verlag ,  New 

York . 

SAI FER , P . L .  and SECKER , N .  ( 1987 ) :  Al lergy and auto imnine endocr i nopathy : APICH syndrome . In Food 

Al lergy and Into lerance .  Eds . J .  Srostoff and S . J .  Cha l lacombe . Sa i l l i ere T i nda l l ,  London . pp . 781-796 . 

SAIJO , R .  and KUWABARA , Y .  ( 1964 ) : Tea f lavor of b lack tea . Sweep ing method as a techn ique for f lavor 

co l lect i on .  N i ppon Nogei Kagaku Ka i sh i , 38 : 595-598 . 

SAIJO , R .  and KUWABARA , Y .  ( 1967 ) : Vo l at i le f lavor of b l ack tea . Agr i c . S i o l . Chem . , �: 389-396 . 

SAJOUS , C . E .  and SAJOUS ,  L . T .  ( 1916- 1932 ) :  Ana lyt i ca l  Encyc loped i a  of Pract ica l Med i c ine .  7th Ed i t i on .  

Dav i s ,  Ph i l ade lph i a .  

SALZMAN , L . K .  ( 1976 ) : A l l ergy test i ng ,  psycho log i ca l  assessment and d i etary treatment o f  the 

hyperact i ve chi ld syndrome . Med . J .  Aust . ,  l :248-251 . 

SAMPSON ,  H . A .  ( 1983 ) : Ro le  of immedi ate food hypersens it i v i ty i n  the pathogenes i s  of atop i c  dermat it i s .  

J .  A l l ergy C l i n .  Immuno l . ,  11: 473-480 .  

SAMPSON , H . A .  and JOL I E , P . L .  ( 1984 ) : I ncreased p l asma h i stamine concentrat i ons after food chal l enges 

i n  c h i ldren wi th atop i c  dermat it i s . N .  Eng l .  J .  Med . , �: 372-376 . 

SAMPSON , H . A. and MCCASKILL , C . C .  ( 1985) : Food hypersens it iv i ty and atop i C  dermat it i s :  Eva l uat ion of 

1 13 pat i ents . J .  Ped i atr . ,  1Ql: 669-675 . 

SAMPSON , H .A .  ( 1986 ) : D ifferent i a l  d iagnos i s  i n  adverse react ions to foods . J .  Al l ergy C l i n .  Immuno l . ,  

l§. : 212-219 . 

SAMTER , M .  and BEERS , R . F . ( 1967 ) : Concern ing the nature of i ntolerance to asp i r i n .  J .  A l l ergy , 

�: 281 -293 . 

SAMTER , M .  and BEERS . R . F . ( 1968) : I nto lerance to asp i ri n .  C l i n i ca l  stud i es and cons iderat i on of i ts  

pathogenes i s .  Ann . Intern . Med . , 2§: 975-983 . 

SAMTER , M .  ( 1977 ) : Conversat i ons on a l lergy and ill11lUno logy .  Asp i r in , sa l i cy lates and the mag i c  of 

d i et s .  Cut i s ,  �: 18 , 24 , 52 .  



304 

SANDL£R , R . S . , DROSSMAN , D . A . , NATHAN , H . P . and MCKEE , D . C .  ( 1984) : Symptan canp la i nts and hea lth care 

seek ing behavi our i n  subjects w i th bowe l dysfunct i on .  Gastroentero logy , §l : 3 14-3 18 .  

SAPElKA ,  N . ,  MOODIE , I .M .  and KAPLAN , E . R .  ( 1975) : Tyrami ne content of South Afr i can cheeses . S .  Afr . 

Med . J . ,  �: 637-638 . 

SARYAN , J .A .  ( 1983 ) : Urt i ca r i a  and ang i oedema . D iagnos i s  and treatment . Lahey C l i n ic Foundat ion 

Bu l let i n , �: 1 12-121 . 

SAXBY , M . J . , CHAYTOR , J . P .  and RE I D ,  R . G .  ( 1980-198 1 ) : Changes i n  the l evel s  of 2-phenyl ethylamine in 

cheese and c hoco l ate dur i ng proces s i ng and storage . Food Chem. , 2 : 281-288 . 

SCHACHTER , D .  and MAN IS ,  J . G .  ( 1958 ) : Sa l i cy late and sa l icyl con jugates : F luor imet r i c  est imation ,  . 

b iosynthes i s  and renal excret i on i n  man . J .  C l i n . I nvest . ,  1Z : 800-807 . 

SCHADEWALT , H .  ( 1981 ) :  Gesch ichte der A l lerg ie .  Qu i ncke Odem. Oustr i ,  Dr . Kar l Fei st le,  

Munchen-De i senhofen , Vo lume 3 ,  pp . 177-218 . 

SCHAUMBERG , H . H . , BYCK, R .  and MASHMAN , J . H .  ( 1969 ) : Monosod i um L-g l utamate : i t s  pharmaco logy and role 

in the Chinese restaurant syndrome . Sc i ence , � : 826-828 . 

SCHECTER , N . L .  ( 1982 ) : The baby and the bathwater : Hyperact i v i ty and the medi ca l i zat i on of ch i ld 

rear i ng .  Perspect . B i o l . Med . , �: 406-41 6 .  

SCHI NZ ,  H .  and SEl DEL ,  C . F .  ( 1957 ) : Aromat i c  mater i a l s .  I .  Raspberry aromat i c  mater i a l s . He lv . Ch 1m. 

Acta . , !Q: 1839-1859 . 

SCHl IMME , H .  ( 1943 ) : Studi en uber Methamog l ob in .  XXV I . M itte i lung : Phenyl-und To lylhydroxylami n .  Arch . 

exp o Pat h .  Phannak . ,  Z,QZ: 493-501 . 

SCHLOSS ,  O . M .  ( 19 12 ) : A case of a l l ergy to common foods . Am.  J .  D i s .  Ch i ld . , 111: 341-362 . 

SCHLOSS ,  O . M .  ( 1915 ) : A l lergy to common foods . Trans . Am.  Ped i at r .  Soc . ,  �: 62-68 . 

SCHlOSS , O .M .  ( 1920) : Al lergy i n  i nfants and chi ldren . Amer. J .  D i s .  Ch i ld . , 19 : 434-454 . 



305  

SCHM I DTlEI N ,  H .  and HERRMANN , K .  ( 1975 ) : Uber d i e  pheno lsauren des gemuscs . I .  Hydroxyz ;mtsauren und 

hydroxybenzoesauren der koh larten und anderer cruc i feren�b latter . Z .  lebensm . -Unters . Forsch . ,  

159 : 139- 148 . 

SCHMI DTlEIN ,  H .  and HERRMANN , K. ( 1975 ) : Uber d i e  phenol sauren des gemuscs . 1 1 .  Hydroxyz imtsauren und 

hydroxybenzoesauren der frucht und samengemusearten . Z .  lebensm . -Unters . Forsch . ,  �: 213-218.  

SCHMI DTlEIN ,  H .  and HERRMANN , K .  ( 1975) : Uber die phebol sauren des gemuses . IV .  Hydroxyz imtsauren und 

hydroxybenzoesauren we iterer gemuscarten und der kartoff len . Z .  lebensm. -Unters . Forsch . , � : 255-263 . 

SCHMITT ,  F . O .  ( 1984 ) : Mo l ecu lar regu lators of bra i n  funct i on :  a new v i ew .  Neurosc i ence , �:991-100 1 .  

SCHRAG , P .  and D IVOKY , D .  ( 1975) : The Myth o f  the Hyperact ive Ch i ld .  De l l  Pub l i s h i ng Co . ,  New York . 

SCHREI BER , W .  ( 1985 ) : Vor 50 Jahren : Entdeckung der Chemotherap i e  mi t Su lfonamiden . Dt . Med . Wschr . ,  

1lQ: 1 138-1 142 . 

SCHR IER , P . , DRAWERT , F .  and JUNKER , A .  ( 1976 ) : Indent if i cat i on of vo lat i le const ituents from grapes . 

J .  Agr i c . Food . Chem . , �: 331-336 .  

SCHWEI TZER , J .W . , FRIEDHOFF , A. F .  and SCHARTZ , R .  ( 1981 ) : Choco late , B-phenethy lamine and m igra i ne 

re-exam i ned. Nature , � : 256 .  

SE I DEL , C . F .  and SCHINZ ,  H .  and STOll , M .  ( 1958 ) : Compounds w ith aroma . 1 1 . Strawberry aroma . He lv . 

Ch im . Acta . , 4 1 : 372-377 . 

SELF , P . A .W . ( 19 15 ) : A new co lour react i on for sa l i cyl i c  ac i d .  Pharm.  J . , � : 521 . 

SEO, A. and MORR , C . V .  ( 1984 ) : Improved h igh-performance l iqu i d  chromatograph ic  ana lys i s  of pheno l ic 

ac i ds and i sof lavono i ds from soybean products . J .  Agri c .  Food Chem . , � : 530-533 . 

SETT I PANE , G . A . , CHAFEE ,  F . H .  and KlE I N ,  D . E . ( 1974) : Asp i r i n  i nto lerance 1 1 .  A prospect i ve study i n  an 

atop i c  and norma l popu lat i on .  J .  A l l ergy C l i n .  Immuno l . ,  53 : 200-204 . 

SETT I PANE ,  G .A .  and PUDUPAKKAN , R . K .  ( 1975 ) : Asp ir i n  i nto lerance . I l l .  Subtypes , fami l ia l  occurence and 

cross-react i v i ty w ith tartaraz i ne .  J .  Al lergy C l i n .  Immuno l . ,  l§ : 2 15-221 . 



306 

SETTIPANE , G .A . , CHAFEE ,  F . H . , POSTMAN . I . M . •  LEV I NE ,  M . I . •  SAKER . J . H . , BARRICK ,  R . H . , N ICHOLAS , S . S . , 

SCHWARTZ , H .J . , HONS I NGER , R .W .  and KLE I N . D . E .  ( 1976 ) : S i gn i f icance of tartraz ine sens i t i v i ty i n  

chron i c  urt i caria of unknown et io logy . J .  Al lergy C l in .  Immuno l . , 57 : 541 -546 . 

SETTIPANE , G . A .  ( 1977) : Tartraz ine sens i t iv i ty and asp i r i n  i nto lerance . Compr.  Ther . , � : 15-20 .  

SETTIPANE , G .A .  ( 1983 ) : Asp i ri n  and a l lerg ic d iseases : A rev iew .  Am. J .  Med . •  Z!: 1 02-109 .  

SHAFFER , D .  and GREENHILL , L .  ( 1979 ) : A crit i ca 1 note on the pred ict i ve va l i di ty of the hyperkinet ic 

syndrome . J. Chi ld Psychol . Psychiatry , �: 61-72 . 

SHANNON , W . R .  ( 1922 ) : Neuropathi c  man i festat ions i n  i nfants and ch i ldren as a resu l t  of anaphylactic 

react ions to foods conta ined in the i r  d ietary. Am.  J .  D i s .  Chi ld . , �: 89-94 . 

SHAW , S . W. J . , JOHNSON , R . H .  and KEOGH, H . J .  ( 1978) : Ora l tyramine i n  d ietary m igra ine sufferers . In 

Current Concepts i n  M igra i ne Research .  Ed.  R .  Greene . Raven , New York . pp . 3 1- 19 , 169 

SHAYWITZ ,  B .A . , COHEN , D . J . and BOWERS , M . B .  ( 1977 ) : CSF monoami ne metabol i tes i n  ch i ldren w i th minimal 

brai n  dysfunct ion :  Ev idence for a lterat i on of bra i n  dopamine .  J.  Ped iatr . ,  �: 67-7 1 . 

SHAYWITZ ,  S . E . , COHEN , D . J .  and SHAYWITZ , B . A. ( 1978 ) : The b iochemica l bas i s  of mi n ima l  bra in  

dysfunct ion .  �: 179- 187 . 

SHELLEY ,  W . B .  ( 1964) : B i rch po l len and asp i r i n  psor ias is . A study i n  sa l icylate hypersens i t i v i ty .  J .  A.  
M.  A . , ,l§i:985-988 . 

SHEPPARD , D . , WONG , W . S . ,  UEHARA , C . F . , NADEL ,  J . A.  and BOUSHEY , H .A .  ( 1980 ) : Lower threshold and 

greater bronchanotor respons iveness of asthmat i c  subjects to su lfur d i ox ide . Am.  Rev . Resp i r .  Dis . , 

121: 873-878 . 

SHERMAN , H . C .  ( 1910) : A source of error in the examinat ion of foods for sa l i cy l i c  ac i d .  J .  Ind .  Eng . 

Chem. , Z : 24 .  

S I BLEY , D . R .  and LEFKOWITZ ,  R . J .  ( 1985) : Molecu lar mechan i sms of receptor desens i t i zat i on us i ng the 

B-adrenergi c  receptor-coupled adenylate cyc lase system as a mode l .  Nature , 3 17 : 1 24-129 . 

S IEBEN , R .  L .  ( 1977 ) : Controvers i a l  medica l treatments of l earn ing d iab i l i t i es .  Academi c  Therapy, 

13133-147 . 



30 7 

S I NGLETON , V . l .  and KRATZER , F . H .  ( 1973 ) : P lant pheno l i cs .  In Tox icants Occur i ng Natura l ly i n  Foods . 

2nd Ed it ion . Nat iona l Academy Sc ience - Nat i ona l Research Counc i l ,  Wash i ngton D . C .  pp . 309-343 . 

SI NGLETON , V . L .  ( 1981 ) :  Natura l ly occurr i ng food tox i cants : Phenol ic substances of plant or ig i n  common 

i n  foods . Adv . Food Res . , 27 : 149-242 . 

S I NZ I NGER , H . , O 'GRADY , J . , FITSCHA , P .  and KAL IMAN ,  J .  ( 1984 ) : Extremely low dose asp i r in (one 

mi l l i gram per day) renders human plate lets more sens it ive to ant iaggregat i on  prostag land i ns .  N .  Engl . 

J .  Med . ,  � : 1 052 . 

S IOUF I , A .  and POMM IER , F .  ( 1980 ) : Gas chromatograph ic  determ inat i on of low concentrat i ons of benzoic  

ac id in  human p lasma and ur i ne .  J .  Chromatogr . , 181 : 161- 168 . 

. SLEMR , J .  and BEYERMANN , K .  ( 1985) : Concentrat i on prof i les of d iam ines in  fresh and aerob i ca l ly stored 

pork and beef . J .  Agri c .  Food Chem. , �: 336-339 . 

SlEPIAN , I . K . , MATHEWS , K . P .  and MCLEAN , J . A .  ( 1985) : Asp i r i n-sens it ive asthma . Chest , 87 : 386-391 .  

SLOMINSKI , B .A .  ( 1980) : Pheno l i c ac ids i n  the mea l of develop i ng and stored bar ley seeds . J .  Sci . Food 

Agri c . , 31 : 1007- 1010 . 

SMALL , P . •  BARRETT . D . •  BI SKIN . N .  and CHAHPL I N ,  E .  ( 1982 ) : Chron i c  urt i car i a  and angioedema .  Cl i n .  

A l lergy, 1Z: 131-136 .  

SMITH, M . J . H . and SMITH,  P . K .  ( 1966 ) : The Sa l i cy lates . A Cr it ica l  B ib l i ograph ic  Rev iew.  John Wi ley & 

Sons , New York .  

SMITH ,  J . B .  and WILL I S ,  A . l .  ( 197 1 ) : Asp ir in se lect i ve ly i nh i b its prostag land in product ion i n  human 

platelets . Nature New B i o l . ,  231 : 235-237 . 

SM ITH , T . A .  ( 1980-1981 ) :  Ami nes i n  food . Food Chem . , � : 1 69-200 . 

SMYlY , D . S . , WOODWARD, B . B .  and CONRAD , E . C . ( 1976) : Determi nati on of sacchari n .  sod1un benzoate , and 

caffei ne i n  beverages by reverse phase h igh-pressure l iqu i d  chromatography . J .  Assoc . Off . Ana l . Chem. , 

�: 14-19 . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



3 0 8  

SHAPE , W . J .  Jr . , CARLSON , G . M .  and COHEN , S .  ( 1976 ) : Co lon i c  myoe lect r i ca l  act i v i ty i n  the i rritable 

bowe l syndrome . Gastroentero logy , 70 : 326-330 . 

SNYDER , S . H .  ( 1986 ) : Bra in  receptors : the emergence of a new pharmacology . Trends Neurosc i . ,  � : 455-459. 

SOUTH , M . A .  ( 1976) : Conversat ions on Al lergy and Inmuno logy . The so-ca l led "sa l i cy l ate-free diet" . 

Cut i s  l§.: 183 . 

SOUTH , M . A .  ( 1976) : Conversat i ons on Al lergy and Immunology . The so-ca l led sa l icy late-free d iet :  Part 

1 1 . Cut i s ,  1§ : 332 , 339 . 

SOUTH , M . A .  ( 1977 ) : Conversat ions on A l lergy and Immunology . The so-ca l led sa l i cy late-free d iet . Pan 

I l l .  Cut i s ,  �: 23 .  

SOUTH , M . A .  ( 1979 ) : Conversat ions of A l l ergy and Immunol ogy . The so-ca l led sa l i cy late-free d i et :  One 

more t ime .  Cut is ,  Z! : 488 , 494 . 

SOUTH , M . A . ( 1980 ) : Conversat i ons on Al l ergy and Inmuno logy . The use lessness of b lood sa l icylate levels 

in the d iagnos i s  of sa l icy late hypersens it i v i ty .  Cut i s  �: 579 . 582 . 

SPANYAR , P . , KEVE I , E .  and BLAZOVICH , M .  ( 1964 ) : Recherches effectuees pa r  chromatographi e  en phase 

gazeuse sur l a  canposi t  i on des aranes de fru i ts et de produ i ts de fru i ts .  I ndust r .  A 1 im .  Agr . ,  

81 : 1 063- 1071 . 

SPECTOR , S . L . , WANGAARD , C . H .  and FARR , R . S .  ( 1979 ) : Asp i r in and concomi tant i d iosyncrac i es i n  adu lt 

asthmat i c  pat i ents . J .  A l lergy C 1 i n .  Inmuno l . ,  §!: 500-506 . 

SPECTOR . S . L . . MORR I S , H .G .  and SELNER , J .C . ( 1981 ) : C l in ica l  responses and serum prostag l andi n levels 

in  asp ir i n  i d iosyncrasy . Chest , 80 : 676-681 . 

SPECTOR , S . L .  and FARR , R . S . ( 1983 ) : Asp i r i n  i d iosyncrasy :  asthma and urt icar ia .  In Al lergy Pr i nc ip les 

and Pract ice .  2nd Edi t i on .  Eds . E .  M i dd leton , C . E .  Reed . and E . F .  E l 1 i s .  The CV Mosby Co . ,  St Lou i s .  

pp . 1249-1 273 . 

SPEER , F . , OEN I SON , T . R .  and BAPTI ST ,  J . E .  ( 1981 ) : Asp i r i n  a l lergy . Ann . A l l ergy ,  !2 : 1 23-126 . 

SPEER , F .  ( 1954 ) : The a l lerg i c  tens i on-fat igue syndrome . Ped . C l in . N .  Am. , 1: 1 029 -103 7 .  

1 
I � :c� 
c� .. � 
,"� 
j � 
:� , ,i 1 
� 'I 
j 
1 
1 ;,� 



309 

SPEER , K .  ( 1958) : The Management of  Ch i ldhood Asthma . Char les C .  Thomas , Spr i ngf ie l d .  p .  23 . 

SPEER , F .  ( 1975) : Asp i r i n  a l lergy . South . Med . J . , §§: 314-318 .  

SPEER , F . , DEN ISON , T . R .  and BAPTI ST , J . E .  ( 1981 ) : Asp i r in a l l ergy . Ann .  A l lergy ,  !§: 123-126 . 

SPEER , F .  ( 1978) : Food A l l ergy . 1st Ed it ion .  John Wr ight , PSG Inc . , London . 

SPEER , F .  ( 1983 ) : Food A l lergy . 2nd Ed it ion . John Wr ight , PSG Inc . , London . pp . 35-37 . 

SP I NELL I , A . M . , LAKR I TZ ,  L .  and WASSERMAN , A . E .  ( 1974) : Effects of process i ng on the ami ne content of 

pork bel l i es .  J .  Agri c . Food Chem. , ,,: 1 026-1029 . 

SP INELLI ,  J .  and KOURY , B . J .  ( 1981 ) :  Some new observat ion on the pathways of format i on of d imethylamine 

i n  f i sh musc le and l iver . J .  Agr ic . Food Chem. , �: 327-331 . 

SPOCK, B .  ( 1945 ) : Comnon Sense Book of Baby and Ch i ld Care . Duele ,  S loan and Pearce, New York . 

SQU IBB ,  E . R .  ( 1875 ) : Note on sa l icylic ac i d .  Chem.  News . �: 46-49 . 

SNEDECOR , G .W .  and COCHRAN , W . G .  ( 1967 ) : Stat i st i ca l Methods . 6th Ed it ion . The Iowa State Un i vers ity 

Press ,  Ames . Iowa .  

STAHl , E . , SCHROTER , G . , KRAFT , G .  and RENZ , R .  ( 1956) : Th i n  layer chromatography , ( the method , 

affect i ng factors , and a few examp les of app l i cat i on ) . Phanmaz i e ,  11: 633-637 . 

STAHl , E .  ( 1958 ) : Th in  layer chromatography . 1 1 . Standard izat i on ,  detect ion , documentat i on ,  and 

app l icat ion . Chemiker Ztg . , �: 323-329 . 

STAHl , E .  ( 1969 ) : Th i n  Layer Chromatography . A laboratory Handbook . 2nd Ed i t  ;on . Spr inger-Verlag ,  

Berl in . 

STAHl , W . H. ( 1962 ) : The chemi stry of tea and tea manufactur i ng .  Adv . Food Res . , 11: 203-262 . 

STANlEY , \b. L.  ( 1959 ) : Determi nat i on of methyl sa l i cylates in  lemon o i l .  J .  Assoc . Off ic . Agr . 

Chemi sts , �: 643-646 . 



3 1 0  

STEN I US ,  B . S .  and LEMOlA, M .  ( 1976 ) : Hypersens i t i v i ty t o  acety l sa l i cy l i c ac i d  (ASA ) and tartraz ine in 

pat l ents with asthma , C l i n . A llergy , ,2 : 1 19-129 . 

STEVENSON , 0 . 0 . , PLESKOW , W .W . , CURD , J . G . , S IMON , R . A .  and MATHI SON , D .A .  ( 1982 ) : Desent i sat ion to 

acetyl sa l icy l i c ac i d  (ASA )  in ASA-sens it lve pat i ents w ith rhi nos i nus i t  i s/asthma . 1n PAR: 

Pseudo-Al lerg i c  React i ons . Vo l ume  3 .  S Karger , Bas le . pp . 133- 156 .  

STEVENSON , 0 . 0 .  ( 1984) : D i agnos i s ,  prevent ion , and treatment o f  adverse react i ons  t o  asp i r in  and 

nonsteroida l  ant i - i nf lammatory drugs . J .  A l lergy C l i n .  Immunol . , L!: 617-62 2 .  

STEVENSON , 0 . 0 . , S IMON , R .A .  and MATHISON , D .A .  ( 1984 ) : Asp i r i n  desent i t i zat i on i n  asp i r i n-sens it ive 

asthrna : Fa i lure to ma i ntai n  a desens i t i zed state dur ing prolonged therapy. Am .  Rev . Resp . Oi s . , 

,lZi: l031-1032 . 

STEVENSON , 0 . 0 .  and S IMON ,  R .A .  ( 1984) : Su lph i tes and asthma . J .  , A l lergy C l i n .  Immuno l . ,  74 : 469-472 . 

STEVENSOH , 0 . 0 . , S IMON , R . A . , LUMRY , W . R .  and MATHI SON , D . A .  ( 1986) : Adverse react i ons to tartrazine.  

J .  A l l ergy C l ; n .  Immunol . ,  78 : 182-19 1 .  

STEVENSON , 0 . 0 .  and LEWI S ,  R .A .  ( 1987 ) : Proposed mechan i sms of asp i r i n  sens i t i v i ty react ions . J .  

Al lergy C l ;n .  Immuno l . ,  80 : 788-790 . 

STEWART , I .  and WHEATON , T . A .  ( 1964 ) : L-Octoamine in c i trus : Isolat ion and i dent i f i cat i on .  Sci ence , 

ill: 60-61 . 

STEWART, P .  ( 1984) : Persona l commun i cat i on .  

STOCKLEY , I . H .  ( 1973 ) : Drug Interact ions . 10 .  Monoami ne ox idase i nh i b i tors . Part 1 :  Interact ions with 

s,Yl11)athomimetric  ami nes . Phann. J . , 210 : 590-595 . 

STOFFElSMA, J . , S I PMA, G . , KETTENES , D .K .  and PYPKER , J .  ( 1968 ) : New volat i le components of roasted 

coffee . J .  Agr ic . Food Chem. , 12: 1000- 1004 . 

STOEHR , H .  and HERRMANN , K .  ( 1975 ) : Phenol ics of fru its . V I . Pheno l i cs of currants , gooseberr ies , and 

b lueberr ies . Changes i n  phenol ic ac ids and catech ins dur ing deve lopnent ' of b lack currants . Z. 

�ebensm. -Unters . Forsch . ,  �: 31-37 . 



3 1 1  

STOEHR , H .  and HERRMANN , K .  ( 1975) : Uber die phenol sauren des gemuscs .  I l l .  Hydroxyz 1mtsauren und 

hydroxybenxoesauren des wurzelgemuses . Z .  Lebensm. -Unters . Forsch . , �: 219-224.  

STOEHR , H.  and HERRMANN , K. ( 1975) : Uber das vorkommen van verbi ndungen der hydroxyz imtsauren , 

hydroxybenzoesauren und hydroxcumarine i n  c i trusfruchten . Z .  Lebensm . - Unters . Forsch . ,  �: 305-306 . 

STOEHR , H .  and HERRMANN , K. ( 1975) : The pheno ls  of fru i ts . V .  The pheno ls  of strawberr ies and the ir  

changes dur i ng development and r ipeness of the fru i ts . Z .  Lebensm. - Unters . Forsch . ,  �: 341 . 

STOEHR , H . , MOSEL , H-o .  and HERRMANN , K. ( 1975 ) : The phenol ica of fru its , VI I .  The pheno l ics of 

cherri es and p lums and the changes in catech ins and hydroxyc innamic ac i d  deri vat i ves during the 

deve lopment of fru its . Z .  lebensm. - Unters . Forsch . ,  �: 85-91 . 

STOKVIS ,  B . J .  ( 1895 ) : Ueber d ie  W irkung van Sa l i cylsaure versch i edenen Ursprungs . Jber . Fortschr . 

T ierchem. , l!: 100 

STONE , R . T .  and BARBERO , G . J . ( 1970) : Recurrent abdomina l  pa in  1n  ch i ldhood. Pediatr ics , �: 732-738 . 

STORM VAN LEEWEN , W .  ( 1924 ) : Poss i b le exp lanat ion for certa in  cases of hypersen s i t i veness to drugs i n  

men . J .  Pharmacol .  Exp . Ther . , l!: 25-32 . 

STRONG , F .M .  ( 1966 ) : Pressor ami nes i n  foods . !n Tox icants Occurr ing Natural ly , in  Foods . Ed . Nat iona l 

Research Counc i l .  Food and Nutri t i on Board , Food Protect ion Committee , Wash i ngton . pp . 94-97 . 

SUPRAMAN IAM, G .  and WARNER ,  J . O .  ( 1986) : Art i f i c i a l  food addit ive i ntolerance i n  pat i ents with 

angio-oedema and urt icar ia .  Lancet , � : 907-909 . 

SUBRAMANYAM, H . , KR ISHNAMLRTHY , S .  and PARPIA, H . A. B .  ( 1975) : Phys iology and biochemi stry of mango 

fru i t .  Adv . Food Research,  Z1: 223-305 . 

SWAIN ,  A . R . , oUTTON , S . P . and TRUSWElL , A. S .  ( 1985 ) : Sa l icylates in foods . J .  PIn. � iet .  Assoc . , 

�: 950-960 . 

SWAIN ,  A.R . , LOBLAY , R . H . and TRUSWELL , A. S .  ( 1985) : Absorpt ion and excret ion of d ietary sa l icylates . 

Proceedi ngs of X I I I  Internat iona l Congress of Nutr it ion , Bri ghton . p .  188 . 

SWAIN , A. R . , TRUSWELL , A. S . , SOUTTER , V .  and LOBlAY, R . H . ( 1985 ) : Sa l icylates , ol igoant igen ic diets , 

and behavi our . Lancet , � :41-42 . 



3 1 2  

SWAIN ,  T .  ( 1978) : P lant-an ima l coevo lut lon : A synopt ic  v iew of the Paleozo ic  and Mesozoi c .  In 

Blochem-tea l  Aspects of P- lant and An ima l Coevo lut ion .  Ed . J . B . Harbourne . Academic Press , London . pp . 

3- 19 . 

SWAN SON , J .M .  and KINSBOURNE ,  M .  ( 1980 ) : Food dyes impa i r  performance of hyperact i ve chi ldren on a 

laboratory learn ing test . Sc ience ,  lQZ: 1485-1487 . 

SZCZEKLIK,  A .  ( 1983 ) : Asthme , asp i r i ne et leucotrienes . Bu l l. Europ . Phys i opath.  Resp . , ji : 531-538 . 

SZCZEKLIK,  A .  and GRYGLEWSKI ,  R . J .  ( 1983 ) : Asthma and ant i - i nf lammatory drugs : mechan isms and c l in ica l 

patterns . Drugs , �: 533-543 . 

SZCZEKLIK,  A . , N IZANKOWSKA, e . , SPLAWI NSKI , J . , DWORSKI . R . , GAJEWSKI , P .  and SP LAW I NSKA , B .  ( 1987) : 

Effects of i nh i b it ion of thromboxane A2 synthes is  in asp ir in- i nduced asthma . J .  Al lergy C l i n .  Immunol . ,  

§Q:839-843 . 

TAILLEUR , P .  ( 1902 ) :  Methyl sa l i cylate . Product i on and occurence i n  beech seed l i ngs . Proc .  Amer . pharm. 

Assoc . ,  iQ:964 . 

TAKE 0 , T .  ( 1965 ) : Flavor of tea made from stored tea leaves at low temperature . I .  Exami nat ion of the 

essent ia l  o i l of the stored tea leaves by gas- l i qu id  chromatography . Agr . B io 1 .  Chem. (Tokyo) : 

n: 269-274 . 

TAKED, T .  ( 1983 ) : Effect of c l onal spec i f ic ity of the mono terpene a lcoho l compos i t ion of tea shoots on 

black tea aroma prof i le .  J .  A. R .  Q . , lZ: 120-124 . 

TAKEO, T .  ( 1983 ) : Characteri st ics of the aroma const itut ion found i n  nat i ve ch ina b lack teas . Agric . 

8101 . Chem . , !l: 1377-1379 . 

TAKED. T .  ( 1984) : Effect of the wi ther ing process on vo lat i le compound fonnat ion dur ing b lack tea 

manufacture . J .  Sc ; .  Food Agr ic . , �: 84-87 . 

TAKED, T .  ( 1984) : Wi ther ing effect on the aroma format ion found duri ng Oolong tea manufactur ing . Agr ic . 

8 iol . Chem . ,  !§: 1083-1085 . 

TAKEOKA, G . R . , GUNTERT , M . , FLATH, R . A . , WURZ , R . E .  and JENNI NGS , W. ( 1986 ) : Vo lat i le const ituents of 

k iwi fru it (Act i n i dia  ch inens i s  P lanch . )  J .  Agric .  Food Chem . , 34 : 576-578 .  

l 

1 
1 � 



3 1 3  

TANCHEV ,  S . , IONCHEVA , N . ,  GENOV , N .  and MALCHEV , E .  ( 1980 ) : Gas chromatograph i c  ident if icat ion of 

pheno l ic ac i ds found in sweet cherry and sour cherry ju i ce .  Nahrung , ll: 251-253 . 

TAYLOR , E .  ( 1979 ) : Food add i t i ves , a l lergy and hyperk i nes i s .  J .  Ch i ld Psycho l .  Psych iatry , gQ: 357-363 . 

TAYLOR , E .A .  ( 1986 ) : Overact i v ity ,  hyperact i v i ty and hyperk i nes i s :  problems and preva lence . .l!! The 

Overact i ve Chi ld . Ed . E .  Tay lor . B lackwe l l ,  Oxford . 

TERR , A . I .  ( 1987 ) : C l i n i ca l  eco logy. J .  Al lergy C l in .  Immuno l . ,  �: 423-426 . 

THOMAS , B . H . , SOLOMONRAJ , G .  and COLDWELL , B . B .  ( 1973 ) : The est imat i on of acetylsa l i cyl  ic ac id  and 

sa l icylate i n  b i o log ical f lu ids by gas- l iqu i d  chromatography . J .  Pharm. Pharmac . , Z2: 201-204 . 

THOMAS , H . C . , FERGUSON , A . , MCLENNAN , J . C . and MASON , D . K .  ( 1973 ) : Food ant i bod i es i n  oral di sease :  A 

study of serum ant i bodi es to food prote ins in aphthous u lcerat ion and other oral d iseases . J .  C l i n .  

Path . ,  l§: 371-374 . 

THOMPSON , G .M . , DAY , J . H . , EVERS , S . , GERRARD , J .W . , MCCOURTIE ,  D . R . M .  and WOODWARD , W . D .  ( 1985) : 

Report of the Ad Hoc Commi ttee on Env i ronmenta l Hyperact i v i ty D i sorders .  M i n i stry of Hea lth, Toronto . 

THOMPSON , W . G .  and HEATON , K .W .  ( 1980 ) : Funct ional bowel d i sorders i n  apparent ly hea lthy peop le .  

Gastroentero logy , 79 : 283-288 . 

THORLEY , G .  ( 1983 ) : Ch i ldhood hyperact iv i ty and food add i t i ves . Dev . Hed . Ch i ld .  Neura l . , �: 531-534 . 

THORLEY , G .  ( 1984 ) : P i l ot study to assess behav ioura l and cogn it ive effects of art if ic ia l  food co lours 

in a group of retarded chi ldren . Dev . Med . Chi ld . Neuro l . ,  26 : 56-61 . 

THORNBERG, W .  ( 1976) : Sa l icy l i c  ac id  and methyl sa l icy late i n  canned Delmonte products .  Oe lmonte Foods , 

Unpubl ished typescri pt .  

THUNE .  P .  and GRANHOLT , A .  ( 1975) : Provocat ion tests w ith ant i phlog ist i c  and food add i t i ves in  

recurrent urt i car i a .  Dermato log i ca ,  �: 360-367 . 

TJAN , G . H .  and KONTER , T .  ( 1972 ) : Th in  layer chromatograph i c  ident if icat i on of preservati ves i n  food . 

J .  Assoc . Off . Ana l .  Chem. , �: 1 223-1225 . 



3 1 4  

TODA , H . , HI HARA .  S . , UMANO , K .  and SHI6AMOTO , T .  ( 1983 ) : Photochemical  stud i es on jasm i ne o i  1 .  J .  

Agr; c .  F cod Chem. , ll: 554-558 . 

TOKITOMQ , Y . , IKEGAM I , M . , YAMANISH I , T . , JUAN , I-M . and CHI U ,  T . -F .  ( 1984 ) : Effects of w ither ing and 

mass-ro l l i ng processes on the format ion of aroma components i n  Pouchong . Agr ic . 6 i o 1 . Chem . , !§: 87-91 . 

TOMASZEWSKI ,  M .  ( 1960) : Occurrence of p-hydroxybenzo ic  ac i ds and some other phenol s  i n  vascu lar plants.  

Bu l l .  Acad . Po lon . Sc i . Ser . Sc i .  B i o 1 . ,  �: 61-63 .  

TORSSELL , K . 8 . 6 .  ( 1983 ) : Natural froduct Chemi stry . John W i ley and Sons Ltd . , Ch ichester . 

TOTH , L .  and POTTHAST , K .  ( 1983 ) : Chemica l  aspects of the smok ing of meat and meat products .  Adv . Food 

Res . , n: 87-158 .  

TRETHEWIE .  E .R .  ( 1979 ) : W ines and headaches . Med . J .  Aust . ,  1 : 94 .  

TRUSS ,  C . O .  ( 1978) : T i ssue i njury induced by Candi da a lb icans : menta l and neuro l og ic man ifestat i ons . J .  

Orthomol . Psychi atry ,  Z : 17-37 . 

TRUSWELL , A . S . ( 1985 ) : Food sens i t iv ity. Br . Med . J .  �:951-955 . 

TRUSWELL , A. S .  ( 1987 ) : Sugar and hea lth : a rev iew .  Food Tech . Aust r . , �: 134-140 . 

TSCHIRCH , A.  ( 1917 ) : Handbuch der Pharmakognos i e .  Tauchn itz ,  Leipz ig .  

TURNBULL , J . A. ( 1943 ) : The t i red,  weak , exhausted pat ient . Am. J .  D igest . D i s . , §Z: 218-2 24 . 

TURNER , R .  and S IMONSEN , E .  ( 1985 ) : Cand ida Can be Beaten . O i d i um Books , Austra l ia .  

UDENFRI END , S . , LOVENBERG , W .  and SJOERDSHA, A .  ( 1959 ) : Phys i o log i ca l ly acti ve amines i n  common fru its 

and vegetables . Arch . B iochem. B iophys . ,  85 : 487 . 

UMBERGER , C . J .  and FOIRESE , F . F .  ( 1963 ) : Co 10r imetric  method for h i ppur ic  ac i d .  C l ; n .  Chem . , � :91-96 . 

URBACH , E .  and GOTTL IEB , B .  ( 1946) : Al lergy . 2nd Edi t i on .  He inemann , London . 



3 1 5  

VALVERDE , E . M . , VICH ,  J .M . , GARCIA-CALDERON . J . V . and GARCIA-CAKDERON , P . A .  ( 1980 ) : I n  v i tro 

st imu 1 at ion . of 1ymphocytes i n  pat ients w ith chron i c  urt i car i a  i nduced by add it ives and food . Cl ln . 

Al lergy, 10 : 691-698 . 

VAN ARSDEL . P . P .  ( 1984 ) : Asp i r i n  id i osyncracy and to lerance . J .  Al lergy Cl in . Immuno l . ,  73 : 431-434 . 

VANE . J . R . ( 1971 ) :  I nh i b it i on of prostag landi n  synthes i s  as a mechan ism of act i on for asp i r in-l ike 

drugs . Nature New B io 1 . ,  �: 232-235 . 

VAN METR E ,  T . E .  ( 1983 ) : Cr it ique of controvers ia l  and unproven procedures for d iagnos is  and therapy of 

a l lerg i c  d isorders . Ped i atr .  C l  i n .  North Am • •  30 : 807-817 . 

VAUGHAN , W . T .  and WHEELER , S . M .  ( 1907 ) : The effects of eggwhi te and its  spl i t  products on an ima ls , a 

study of suscept ib i l i ty and immun i ty .  J .  I nfect . D i s . ,  ! :476 . 

VAUGHAN , W . T .  ( 1922 ) : D i seases assoc iated wi th prote in sens i t i zat ion . V i rg i n ia Med . Monthly,  September , 

1922 . 

VAUGHAN , W . T . ( 1927) : Al lerg ic  migra ine . J .  A. M .  A . , 88 : 1383-1386 . 

VAUGHAN, W . T . ( 1930 ) : Food a l lergens . 1 .  A genet i c  c lass if icat ion w ith results of group test ing .  J .  ' ' .' 

Al lergy , 1:385 . 

VAUGHAN . W . T .  ( 1939 ) : Pr imer of A l lergy. The C . V .  Mosby Co . ,  St Lou i s .  

VAUGHAN , W . T .  ( 1944 ) : Al lergy: Strangest of a l l ma ladi es . Medi ca l  Publ ish ing ,  London . 

VAUGHAN , W . T .  and BLACK , J . H . ( 1954 ) : Pract ice of a l lergy . 3rd Ed i t i on .  The C . V .  Masby Company, St . 

Loui s .  

VERSCHAVE, A . , STEVENS , E .  and DEGREEF . H .  ( 1983 ) : Pseudo-a l 1ergen-free d i et i n  chronic  urt icaria . 

Dennatolog ica . m: 256-259 . 

VESELL . E . S .  and PENNO, M . B .  ( 1983 ) : Intrind iv idua l and interi nd iv idua 1 vari at ions . In B io log ica l Basi s  

of Detoxif icat ion .  Eds . J .  Caldwe l l and W. B .  Jakoby. Academic  Press .  Inc . , New York . pp . 369-410 . 

VITALI , D .  ( 1906 ) : Detect i on of sa l icyl ic ac id i n  w ine .  J .  Soc . Chem. Ind • •  Z§ : 269 . 



316  

VON FELLENBERG, Th . and KRAUZE , S .  ( 1932 ) : T he  natura l occurence of benzo ic ac id  i n  w i ne .  Mitt .  

Lebensm. Hug . n: 138-139 . 

. VON PIRQUET , C .  ( 1906) : Al lergy. Munchen . med. Wehnschr . ,  �: 1457 . 

WAALKES ,  T . P . , SJOERDSMA , A . , CREVELI NG ,  C . R . , WE I SSBACH, H .  and UDENFR IEND ,  S .  ( 1958 ) : Serotonin,  

norepinephri ne ,  and re lated compounds i n  bananas . Sc ience,  �: 648-650 . 

WAIN IO ,  W .W .  ( 1970 ) : The Mamma l ian M itochondria l  Respi ratory Cha in  . .  Academi c  Press , New York . 

WALKER , D . M . , DOLBY , A . E . , MEAD , J . , LLEWELLYN , J .  and RHODES , J .  ( 1980) : Effect of gluten-free diet on 

recurrent aphthous u lcerat i on .  Br i t .  J .  Denmatol . ,  �: 1 1 1 . 

WALLS , R . S .  ( 1986 ) : Ang ioedema and Urt i car ia common problems , uncommon ly understood . Pat ient Manage. , 

�: 106-122 . 

WALTERS , L . L .  ( 1899 ) : Sal icyl ic ac id . Preparat i on from o i l of w intergreen . Proc . Amer . phanm. Assoc. , 

ZZ: 718 . 1 
WAR!H.  R . P .  ( 1954 ) : Ant i h i stamine therapy (with spec ia 1 reference to sk i n  d i sorders ) .  Br . Med. J . . � 
1: 1066 . 

WARI N ,  R .P .  ( 1960) : The effect of asp i r i n  i n  chron ic urt icar i a .  Br . J .  Dermato l . ,  �:350-351 . 

WAR I N ,  R . P .  and CHAMP ION , R . H . ( 1974 ) : Urt icar i a .  Volume 1 i n  Major Problems i n  Denmatology .  Saunders . 

London . 

WARIN,  R . P .  and SMI TH ,  R . J .  ( 1976) : Cha l lenge test battery i n  chron ic  urt icar ia . Br . J .  Dermatol . , 

H: 401-406 . 

WARIHr R . P .  ( 1976) : Chronic  urt i car ia .  Br . Med . J . , � : 882-883 . 

WARIN ,  R . P .  ( 1976) : Food factors 1 n  urt i car ia . J .  Hum. Nutr . , �: 1 79-186 . 

WEBER . R .W . , HOFFMAN , M . , RAINE , D . A .  and NELSON , H . S .  ( 1979 ) : Inc i dence of bronchoconstr i ct ion due to 
aspi r in ,  azo dyes , non-azo dyes , and preservat ives in a popu lat i on of perenni a l  asthmat i cs .  J .  Al lergy 
C l ;n . Immunel . ,  §!:32-36 . 

.. �� 

I 
� , �i 



3 1 7  

WEHR , C . T .  ( 1980 ) : Detenninat ion of sacchar i n ,  benzoi c  ac id ,  caffe ine and qu i n i ne i n  soft dr inks . 

Varian Assoc iates , I nc . ,  Ca 1 iforn i a .  

WE I NBERG , I . G .  and TUCHI NDA ,  M .  ( 1973 ) : Al lerg ic tens i on-fat igue syndrome . Ann . A l lergy, 11: 209-21 1 .  

WE ISS , B . , WILL IAMS , J . H . •  MARGEN ,  S . , ABRAMS , B o , CAAN , B o , C ITRON , L . J o , COX , C o , MCKI BBEN , J o , OGAR ,  

D o  and SCHULTZ , S .  ( 1980 ) : Behav iora l responses to art if i c i a l  food co lors . Sc i ence , �: 1487-1489 o 

WE ISS ,  G . ( 1985 ) : Hyperact iv ity .  Overv iew and new di rect ions . Psychiatr . C l i n .  North Am. , §: 737-7S3 . 

WE1S S ,  B .  ( 1986 ) : Food add it ives as a source of behav i oura l d i sturbances in ch i ldren . Neurotoxico logy , 

1 : 197-208 . 

WEKSLER , B . B . , TACK-GOLDMAN , K . , SUBRAMANIAN , V . A .  and GAY . W . A .  ( 1985 ) : Cumu lat i ve inhi b itory effect 

of low-dose asp i r in on vascu lar prostacyc l i n and p late let thranbane product i on 1 n  pat ients with 

atherosc leros i s .  C i rcu lat i on .  11: 332-340 . 

WHEATON. T .A .  and STEWART , I. ( 1965 ) : Quant itat ive ana lys i s  of phenol ic  amines us i ng i on-exchange 

chromatography . Ana 1. B iochem" ll: 585-592 . 

WHEATON . T . A .  and STEWART . 1 .  ( 1969) : B i osynthes i s  of synephri ne i n  c itrus . Phytochem . •  §: SS-92 .  

WHITEHEAD, W . E . , WINGET , C . , FEDORAV IC I US ,  A . S . , WOOLEY . S .  and BLACKWELL , B .  ( 1982) : Learned i l lness 

behavi our in pat ients wi th i rr itable bowel syndrome and pept iC u lcer . D 1 g .  D 1 s . Se i . ,  Zl: 202-20S . 

WICKE , W .  ( 1 854) : Contr i but i ons to the phys i o logy of the spi raceae . Amer . J .  Phann. , I§: 60-S2 . 

WIDAL .  M .F . , ABRAMIN , P .  and LERMOYEZ,  J .  ( 1922 ) : Anaphylax ie et id iosyncras i e .  Press . Med. , 

�: 189-193 . 

WILLIAMS , J . J . , CRAM , D . H . , TAUSIG ,  F .  T .  and WEBSTER , E .  ( 1978) : Re lat ive effects of drugs and diet on 

hyperact ive behav iors : an experimenta l study . Ped iatrics , §1:811-817 . 

WI LSON , C .W .H . , KIRKER , J . G . ,  WARNES , H .  and O ' MALLEY , M .  ( 1980 ) : The c l i n i ca l  features of migraine as 

a man i festat ion of a l lerg ic  di sease . Postgrad . Med . J . , �: 617-62 1 . 



31 8 

WINTERS . J . E  .. ( 1904) : Et io logy of rheumat i sm;  obscur i ty ,  ins idiousness .  prevent ion and management il1 ., 

chi1dhood� Med .' Rac . .  N .  Y . " §: 41-43 .  

WINTERS,  J . E .  ( 1907 ) : Et io logy of Rheumat i sm .  D iet i n  Rheumat i sm ;  Re lat i on of Chorea and Rhet.mat lsm and ";  

of Tons i l l it i s  and Rhel.l11at i sm.  (Read before Soc iety of Alumn i  of Be l levue Hosp ita l , New York , Nov . 6, 

1907 . ) 

WINTER . M .  and KLOT I , R .  ( 1972 ) : Uber das arana der gel ben pass ionfrucht ( Pass iflora edu l 1 s  f .  

flav icarpa ) .  Helv . Chim.  Acta . ,  M: 1916- 1921. 

WOLF , S . l. ( 1911) : Tens i on-fat igue syndrane . C H n .  Proc. Child . Hosp . •  ll: 25-35.  

WOOD , H . C .  and OSQL , A .  ( 1943 ) : The D i spensatory of the Un i ted States of Ameri ca . 23rd Edit ion. · 

L i pp i ncott , Ph i l adelph i a .  

WOOTON , W .  T .  ( 1934 ) : A l lergy : An everyday problem.  J .  Arkansas Med . Ass . , ll: 7 1-74 .  

WRKMAH. E • •  HUNTER , J .  and ALUN JONES , V .  ( 1984 ) : The A l lergy D iet . Methuen , Austra l ia .  

WRAY , D .  ( 1981 ) : G luten-sens it ive recurrent aphthous stomat i t i s .  D ig .  D i s .  Se 1 . ,  �: 737-740 . 

WRAY , D. , VlASOPOULOS , T . P .  and SIRASANIAN ,  R . P .  ( 1982 ) : Food a l lergens and basophi l  h i stamine re lease 

in recurrent aphthous stanat it i s .  Ora l Surg . , ,§,!:388-395 . 

WR IGHT . A. , RYAN , F . P . , WILL INGHAM , S . E . , HOLT , S . , PAGE , A . C . , HI NDLE , M . O . and FRANKLI N ,  C . D .  ( 1986) : 

Food a llergy or intolerance i n  severe recurrent aphthous u lcerat ion of the mouth . B .  M .  J . , 

W: 1231-1238 . 

WUTR ICH. B .  and FABRO , L .  (1981 ) :  Acetyl sa l i cylaure- und lebensmitte1-add i t i va- i nto1eranz be; 

urt icaria.  asthna bronch ia 1e und chron i scher rh i noparh ie . Schwei z .  Med . Wochenschr . , 1 1 1 : 1445- 1450 . 

WUTRICH. B. and HACKI-HERRMANN , D .  ( 1980 ) : Zur ati o 1 og ie der urt i car i a .  E ine retrospekt i ve studie 

anhand van 316 konsekut i ven fa l len . Ze itschr ift fur Hautkrankhe i ten �: 1 02-111 . 

WYLL IE .  W . G .  and SCHLES I NGER , B .  ( 1933 ) : The peri od ic  group of d i sorders i n  ch i ldhood . Br i t .  J .  Chi ld. . 

D is . , �: 1. 



319  

YAGER , J .  and YOUNG , R . T .  ( 1974) : Non-hypog lycaemi a i s  a n  ep i dem i c  cond i t i on .  N .  Eng l . J .  Med . , 

29 : 907 -908 . 

YAJ l MA ,  I . , YANAI , T . , NAKAMURA, M . , SAKAKI BARA, H . , UCH IOA ,  H .  and HAYASHI , K .  ( 1983 ) : Vo lat i le f lavor 

compounds of bo i led buckwheat f lour . Agr i c . B io 1 . Chem . , 47 : 729-738 . 

YAMAGUCH I ,  K .  and SHI BAMOTO , T .  ( 1980 ) : Vo lat i le const i tuents of the chestnut f lower . J .  Agr i c .  Food 

Chem . , �: 82-84 . 

YAHAGUCHI ,  K .  and SHIBAMOTO , T .  ( 1981 ) :  Vo lat i le const i tuents of green tea , Gyckuro ( Came l l ia s inens i s  

L .  var yabuk ita) . J .  Agr i c . Food Chem . , 29 : 366-370 . 

YAHAMOTO , S . , WAKABAYASH I , S .  and MAKITA ,  M .  ( 1980 ) : Gas- l i qu id chromatograph i c  detenni nat ion of 

tyrami ne i n  fennented food products .  J .  Agr i c .  Food Chem . , 28 : 790-793 . 

YAMAMOTO , S � , ITANO , H . , KATAOKA , H .  and MAKITA, M .  ( 1982 ) : Gas- l iqu id chromatographi c  method for 

ana lys i s  of O i - and Po lyamines 1 n  foods . J .  Agr i c .  Food Chem . , �: 435-439 . 

YAHAN I SH I ,  T . , KOBAYASHI ,  A . , SATO , H . , NAKAMURA , H . , ASAWA, K . , UCHIOA ,  A . , MOR I , S .  and SAIJO ,  R .  

( 1966 ) : F 1avor  of b lack tea . I V . Changes on f lavor const i tuents dur i ng the manufacture of b lack tea . 

Agr .  8 io 1 .  Chem . , �:  784-792 . 

YAMAN I SH I , T .  ( 1978) : The aroma of var ious teas . In F l avor of Foods and Beverages . Eds . G .  Chara 1ambous 

and G . E .  I ng lett . Academic Press I nc . , London and New York . pp . 305-328 . 

YAN , K . , SALOMA , C .  and WOOL COCK , A . J .  ( 1983 ) : Rap id method for measurement of bronch ia l  

respons i veness . Thorax , �: 760-765 . 

YOUNG , E . , PATEL , S . , STONEMAN , M . , RONA , R .  and WILKI NSON , J . O . ( 1987 ) : The preva lence o ; f  react i on to 

food add i t ives i n  a survey popu l at ion . J .  R .  Co l l .  Phys i c i ans Lond . , 1l: 241-247 . 

ZE IGLER , O .K .  and STEWART ,  R .  ( 1977 ) : Fa i l ure of tyrami ne to i nduce m igra i ne .  Neurol ogy,  �: 725-726 

ZEI S S ,  C . R .  and LOCKEY , R . F .  ( 1976) : Refractory per i od to asp i r i n  i n  a pat ient with asp i r i n- i nduced 

asthma . J .  A l lergy C 1 i n .  Immuno 1 . ,  §l: 440-448 . 



3 2 0  

Z IERLER . S .  and ROTHMAN , K . J . ( 1985) : Congen ita l  heart d i sease i n  re lat i on t o  materna l use o f  Bendectin 

and other drugs in ear ly pregnancy . N. Eng 1 . J .  Med . , ill: 347-352 . 

ZWEIG .  G .  and SHERMA , J .  ( 1972 ) : Handbook of Chranatography . Vo l ume 1 .  Chemica l  Rubber Canpany , 

C leve land. Ohi o .  



A P P END I C ES 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



APP END I C ES 

Append i x  1 .  El i mi n at i on D i et 1 

Append i x  2 .  El i mi n at i on D i et 1 1  

Append i x  3 .  Urt i c a r i a C h al l enge Battery 

Append i x  4 .  System i c C h al l enge Battery 

Append i x  5 .  Asthma C h a l l enge Protocol  

App end i x  6 .  Food C h a l l eng e  Prot ocol  

Append i x  7 .  Low S a l i cyl ate D i et 

Append i x  8 . Low Sal i cyl ate , Pre servat i ve ,  Art i fi c i al Col o ur i ng ,  

Brewe r ' s Yeast D i et 

Append i x  9 .  Low Sal i cyl ate , Am i ne ,  Mon o s od i um Gl utamat e , 

Pres e rv at i ve ,  Art i f i c i al C o l o u r i ng , Brewer ' s Yea s t  D i et 

Append i x  1 0 . S al i cyl ate C hart 

Append i x  1 1 . Ami ne C h art 

Append i x  1 2 . MSG C h art 

Append i x  1 3 . Fol l ow- up que st i on n a i re for R I U/AO pat i ents  

who compl eted t h e  p rotocol  

Append i x  1 4 . Fol l ow - u p  quest i on n a i re for R I U/AO p at i ents  who d i d  not 

compl ete the el i m i n at i on d i e t and c h al l enge protocol 

Append i x  1 5 .  Fol l ow- up que s t i on n a i re for pat i ents  who compl eted 

the protocol  

Append i x  1 6 . Fol l ow- up que s t i on n a i re for p at i ents  who d i d  not 

compl ete the e l i mi n a t i on d i et and chal l enge p rotocol  



APPENDIX  1 

EL IM I NAT ION D I ET I 

D I ETIT IAN : TELEPHONE :  ________ _ 

The a im  of th i s  d iet i s  to exc lude certa in add i t ives and natura l chemica ls  from your da i ly food intake . 
These i nc lude : natura l sal icylates , amines , brewers yeast , monosod i um  g lutamate ( MSG) , ant i ox i dants , 
preservat i ves and co lour ings . Once exc luded , de l i berate re i ntroduct ion of each of these substances 
( "cha l lenge" ) can he lp ident ify the cause of your prob lem.  

D IET RULES : 

1 .  Use on ly those foods a l lowed 
2 .  Do nQ! use any foods not l i sted 
3 .  Avo id  a l l  non-essent i a l  med icat ions 

DIET NOTES : 

W i thdrawa l s�ptoms may start to occur dur ing the f i rst  two weeks on the e l imi nat i on d iet . Some or a l l 
of your symptoms may i ncrease temporari ly ,  but these w ithdrawa l symptoms usua l ly d isappear w ith in  a few 
days to two weeks . 

CHALLENGE RULES : 

1 .  Commence cha l lenges after a mi n imum of two weeks on the e l iminat i on d iet ,  and on ly after at least 
f ive days free of symptoms . If , after s ix weeks , there i s  no improvenent , contact your d iet it ian 
and doctor . 

2 .  Cha l lenge w ith  chemica l  capsu les as out l ined . 
a .  Cha l lenge capsu les shou ld be taken i n  the morn ing ( 1/2 hour before , or two hours after 

breakfast )  
b .  React i ons may occur anyt ime up to 48 hours after tak ing a chal lenge capsu le .  
c . If you do deve lop symptoms dur ing th i s  t ime . wa i t  unt i l they have gone completely,  and then a 

further three days free of s�ptoms , before go ing on to the next cha l lenge . 
d .  If  you do not deve lop any react ion w ith in  48 hours , go on to the next cha l lenge . 

P lease read carefu l ly 

EL IMINATION D I ET 

1 .  The d i et shou ld be fol lowed for at least two weeks or unt i l  symptoms sett le ,  whi ch may take up to 
s ix to e ight weeks . **  Once you ach ieve a period of five days in a row free of symptoms , you are 
to be cha l lenged w i th each of the chemica ls wh ich common ly cause symptoms . If symptoms are st i l l  
present after s ix weeks , contact your d iet i t i an or doctor . 

2 .  On the chart prov ided , keep a detai led record of : 
a )  foods eaten throughout the day 
b )  symptoms - type and how long they last 
c )  cha l lenges and/or medi cat i ons taken 

3 .  Any non-essent i a l  med icat i on shou ld cease at least f ive days before start ing the cha l lenges 
( consu lt  your doctor i f  uncerta i n ) . Shou ld you have a headache dur ing the cha l lenge per i od ,  
Panadol and/or codei ne preparat i ons may b e  used . 

ALL ASP IR IN-CONTAINING DRUGS SHOULD BE AVOIDED 
Co loured capsu les ( e . g . ant i b i ot ics )  can be opened and empt ied i nto c lear ge lat ine 
capsu les wh ich can be bought from most pharmaci es .  
Co l oured tab lets  can be gent ly rubbed under a runn i ng tap to remove the co loured 
coat i ng .  
Use on ly recommended v i tami n  preparat ions 



** In some i nd iv idua ls ,  improvement may be gradua l over four to s i x  weeks . but i f  there i s  no change 
i n  symptoms after s ix to e ight weeks of str i ct d i et i ng ,  cont i nued restri ct ion i s  un l i ke ly to be 
he lpfu l and the d iet i t i an shou ld be contacted for i nstruct i ons on how to resume a norma l diet .  

V ITAMINS & MINERALS 

It i s  recommended that pat ients on the e l imi nat ion d iet shou ld take a v i tami n and mi nera l supplement as 
the d i et conta ins marg i na l  amounts of some v i tami ns and minera l s .  Care shou ld be taken to ensure that 
these supplements do not conta in  preservat i ves , co lours or f lavours as these w i l l  interfere with the 
cha l lenge resu lts . 

Some preparat i ons to avo id  are those whi ch conta in  

A.  PABA = Para amino benzoic  ac i d ,  or  ABA = Ami no benzo ic  ac id .  
B .  co loured capsu les 
C. syrups 
D .  a lfa lfa 
E .  ke lp 
F. rosehi ps 

It i s  suggested that one of the fo l lowing mu lt iv i tamin supplements be used 

CHALLENGES 

A. E 1ev i t  RDI (Roche ) 

B .  any mu lt iv i tamin  i n  a capsule : take t he  powder on ly - d iscard 
the p last i c  co loured capsu le coat i ng ,  e . g .  Myadec (Parke 
Dav ; s ) 

1 .  Take the chal lenge capsules i n  the morn ing ha lf an hour before or two hours after a mea l ,  and note 
any effects over the fol low ing two days (a delayed react ion may beg in  up to 48 hours after tak ing 
the cha l lenge capsu le ) . On the sheets prov ided record the t ime each chal lenge was taken and , if a 
react ion occurs , record the t ime it  began , type and sever ity of symptoms and how long they lasted. 
If the react ion i s  severe , contact your d iet i t i an or doctor . 

2 .  Sane cha l lenges may be 1 abe l led "A" and "B" ( e .  g . 3A , 38) , represent i ng a sma 1 1  dose ( "A" ) and a 
larger dose ( "B" ) of the same (or s imi lar ) chemica l s .  These shou ld b e  taken o n  the same day. the 
sma 1 1  dose ( "A")  f i rst . I f there i s  no react ion w i th i n two hours , take the second dose ( "B" ) . 
However , if a not iceable react i on occurs to dose "A" , dose "B" shou ld not be taken . 

3 .  React ions t o  a cha l lenge usua l ly beg in  w i th i n  a few hours , but may take u p  to 4 8  hours to deve lop. 
If a react ion occurs wUhin two days of tak i ng a chal lenge , wa it  unt i l the S)1Tlptoms have 
d i sappeared completely and then a l low a further three days w i thout symptoms before go ing on to the 
next cha l lenge the fol lowing day. as i l lustrated in the examp le bel ow  

Days 

Cha 1 1enge 

S)1TIptoms 

IN SOME INDIVI DUALS : 

1 2 

3 

++ + 

3 4 5 

o o o 
Three fu l l  days free 
of symptoms before 
next cha 1 1enge . 

6 

4A 

4B 

o 

7 

o 

8 

5 

o 

1 .  Withdrawa l Symptoms may occur dur ing the f i rst week or two on the e l imi nat i on d i et .  Some or al l 
of your symptoms may increase for a short t ime , but these usua l ly d i sappear w i th in  two weeks . 
Cal l your d i et i t i an or doctor i f  symptoms pers i st .  



2 . � may become more not iceab le and can br ing on symptoms . The commonest prob lems are petroleum 
products ( petro l , gas , o i l ,  kerosene ) ,  pa i nts . perfumes , c i garette smoke , pressure-pack products 
and strong sme l l i ng c lean ing agents . Try to avo id  these fumes as much as poss ib le  dur i ng the 
e l iminat i on and cha l lenge per iod .  Once you inc lude other foods in your d iet at the end of the 
test i ng per iod ,  sme l l s and fumes shou ld become less of a prob lem. 

FOOD L IST  AND MEDICATIONS 

FOODS ALLOWED 

Beef , lamb , vea l and pou ltry (no sk in  or fat ) 
ch icken sausages by Summercross Sma l lgoods 

Eggs 

Co ld pressed saffl ower or sunf lower oi l 
( NO ANTIOX IDANTS ) ,  butter and cream 

VEGETABLES 

Iceberg lettuce ( i ns ide leaves on ly) 
Old wh ite potatoes ( no sk i n )  
Country Style p la i n  potato cri sps by L ips 
Pars ley (fresh , spr i nk le through food on ly) 

Pears - fresh ,  very ripe and th i ck ly pee led 
Pears - canned i n  syrup not 

nectar or ju ice 

CEREALS 

Any p la in  unpreserved breads , ro l l s ,  muff i ns or 
crumpets . P l a i n  homemade or commerc i a l  b i scu its 
sponge , p ike lets , pancakes , scones , pastry ,  etc . 
Brown r i ce cakes , San-Esu p la in  r ice crackers 
Wh ite r i ce ,  r i ce f lour , r ice noodles ,  r ice 
venmi ce l l i , unco loured pasta ( spaghett i ,macaron i ) ,  
tap i oca and sago . 
Al l wheat flours (wholemea l ,  wh ite ,  se lf ra i s i ng ,  
p la in ) , F ie lders cornf lour , Parsons cornflour , 
Kream cornflour .  Arrowroot f lour , potato f lour . 
R i ce Bubbl es ,  Ro l led R ice,  Hea lther i e  R i ce F lakes , 
Weetbi x ,  A l l  Bran , V ita Br its ,  Bran F lakes , Puffed 
Wheat , Weet i es ,  Weetf1akes , Unprocessed bran . 

FOODS TO AVO I D  

Corned beef , ham. bacon , pork , offa l ,  sausages 
f i sh and seafood , we l l  browned meat . 

Other o i l s  and 01 1s  whi ch conta in  ant i ox idants . 
Margar i ne ,  cheese and yoghurt . 

Al l other lettuce 
New potatoes , Pont iac ( red) potatoes 
Other commerc ia l potato cri sps and chips 
A l l other vegetab les 

Unripe pears , Gou l burn Val ley and SPC canned pears 
in j u i ce or nectar , a l l other fru i t  i nc lud ing 
dr ied fru it  

Other cerea ls , bread and b i scu i ts 

Cont inued 



FOqOS ALLOWED FooOS TO AYDID 

Wh ite sugar ,  brown sugar , Go lden syrup Honey , raw sugar , art if i c i a l  sweeteners . 

COND IMENTS 

Sa lt , c i tr i c  ac i d ,  fresh pars l ey ( sp i nk 1 e  on ly) , Herbs and spi ces 
Homemade french dress i ng (co ld pressed o i l and V inegar 
c itri c  ac i d  to taste) 

COOKI NG AIDS 

B icarbonate of soda , Cream of tartar ,  Bak i ng 
Powder (McKenz ies and R i te-D i et )  
Ge lat i ne { bo i l before use} 

BEVERAGES 

Decaffeinated instant and bean coffee , water . 
soda water , mi nera l water , homemade lemonade 
(two cups sugar d i sso lved in one cup of water ,  
add c i tr i c  ac i d  to  taste ; d i l ute w ith  soda water , 
mi nera l water or tap water) ,  home made pear ju ice 
( b lend a can of pears and syrup , then add water 
or m ineral water to taste ) . M i l k  (homogen i sed , 
evaporated , condensed , UHT , sk im , H i lo , Shape) . 

MEDICATIONS 

Other cook i ng a ids 

Tea , herba l tea , cereal coffee , any choco late 
f lavoured dr i nks ,  fru it  j u i ces and commerc i a l  pear 
ju ice ,  soft dri nks and a l cohol 

Panadol ,  Panadei ne ,  Codei ne - on ly when necessary A l l med icat ion nQt prescri bed by your doctor e . g .  

Ant i h i stami nes - on ly when necessary 

Savlon ant isept i c  cream 

TOI LETR I ES 

A mixture of sal t  and soda , ordi nary sa l t ,  
F loran HA o r  Sou l Patt inson ' s  unfl avoured 
toothpaste and Sensodyne may be used as 
toothpaste subst itutes . 
Nona l lergeni c  or l ight ly perfumed cosmet ics , 
to i letr ies and mo i stur isers can be used w i th 
w ith caut i on ( e . g .  Sun l i ght , Neutrogena) .  

Asp i r i n , D i spri n ,  A lka Se ltzer ,  V i ncents . 
Al l med i cat ions whi ch conta in  f lavour i ng or 
colour i ng .  Cough lozenges and syrups . 
O i l of Wi ntergreen e . g .  Dencorub ,  Deep Heat , Tiger 
Balm,  musc l e  ba lms etc . 

Aerosol s  and pressure pack products shou l d  be 
avo ided 
Toothpaste - avoi d  f lavoured toothpaste . 

Perfumes and strongly perfumed cosmet ics , toi letr ies 
and moi stur i sers are to be avo i ded e . g .  Avon 



BREAKFAST 

BETWEEN MEALS 

D i et Commenced : 

CHALLENGE RESULTS 

Capsu le  Cha l lenges 

SAMPLE MENU 

R i ce Bubbles , mi lk and sugar 
Bo i led egg 

Toast ( unpreserved bread ) and butter and Go lden Syrup 
Decaffei nated coffee 

Sandwich made w ith unpreserved bread 
and f i l l i ngs of co ld roast meat , ch icken , egg and lettuce 

Fresh pear (no sk in ) 
Glass of m i lk 

Gr i l led steak 
mashed potatoes and l ettuce 

Baked custard and t inned pears in syrup 
Decaffe i nated coffee 

Decaffei nated coffee , m i lk or mi nera l water , 
Homemade p la i n  cake or p l a i n  b i scu i ts ,  

Arnott ' s  water b i scu its or Th i n  Capta i n  wi th butter , 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12  
13  
14  

D IET AND CHALLENGE SUMMARY 

· . · . 

· . · . 

· . 

· . . .  · . 

· . · . · . 

· . 

· . · . 

· . 

· . 

· . · . 

· . 

· . 

· . · . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

· . 

React i on 
(yes/no ) 



APPEND IX  2 

EL IM INATION D I ET 1 1  

D I ET IT IAN : _______ _ TELEPHONE : _______ _ 

The a im  of th i s  d iet i s  to exc lude certa in  add it ives and natural chemi ca ls from your da i ly food intake . 
These i nc lude : natura l sa l icylates , amines , yeast , monosod i um g lutamate (MSG ) , ant i ox idants , 
preservat i ves and col ouri ngs . Once exc luded , de l i berate re i ntroduct i on of each of these substances 
("cha l lengen ) can he lp i dent ify the cause of your prob lem.  

DI ET RULES : 

1 .  Use on ly those foods a l lowed 
2 .  D o  ng! use any foods not l i sted 
3 .  Avoi d  a l l  non-essent i a l  med icat i ons 

D I ET NOTES : 

W i thdrawa l symptoms may start to occur dur ing the f i rst two weeks on the e l imi nat i on d iet .  Some or al l 
of your symptoms may i ncrease temporar i ly,  but these w ithdrawa l symptoms usua l ly d i sappear within  a few 
days to two weeks . 

CHALLENGE RULES : 

1 .  Commence cha l lenges after a min imum of two weeks on the el imi nat ion d i et ,  and on ly after at least 
f ive days free of symptoms . If , after s ix weeks , there i s  no improvement , contact your d iet it ian 
and doctor . 

2 .  Cha l lenge w ith wheat as out l i ned . 

3 .  Cha l lenge w ith m i lk a s  out l i ned .  

4 .  Cha l lenge w ith chemica l  capsu les a s  out l i ned . 
a . Chal lenge capsu les shou ld be taken i n the morn ing ( 1/2 hour before , or two hours after 

breakfast ) 
b .  React i ons may occur anyt ime up to 48 hours after tak ing a cha l lenge capsu le .  
c .  If you do develop symptoms dur ing th i s  t ime , wa i t  unt i l they have gone completely,  and then a 

further three days free of symotoms , before go ing on to the next cha l lenge . 
d .  I f  you do not deve lop any react i on w ith i n  48 hours , go on to the next chal lenge . 

EL IMINAT ION DIET 

1 .  The d i et shou ld be fol lowed for at least two weeks or unt i l  symptoms sett le ,  whi ch may take up to 
s ix to e ight weeks . **  Once you ach ieve a peri od of f ive days 1 n  a row free of symptoms , you are 
to be chal lenged w ith wheat and mi lk and then each of the chemica ls which common ly cause symptoms . 
If  symptoms are sti l l  present after s ix weeks , contact your d iet i t i an or doctor . 

2 .  O n  the chart prov i ded , keep a deta i led record of a )  foods eaten throughout the day 
b )  symptoms - type and how long they last 
c) cha l lenges and/or medi cat i ons taken 

3 .  Any non-essent i a l  medicat i on shou ld cease a t  least f ive days before start ing the cha l lenges 
( consult  your doctor i f  uncerta in ) . Shou ld you have a headache dur i ng the cha l lenge peri od ,  
Panadol and/or code ine preparat ions may be  used . 

ALL ASPIRIN-CONTAIN ING DRUGS SHOULD BE AVOIDED 
Co loured capsu les ( e . g . ant i b iot ics ) can be opened and empt ied i nto c lear ge lat ine capsu les 
wh ich can be bought from most pharmac i es .  
Co loured tab lets can be gent ly rubbed under a runn i ng tap to remove the co loured coat i ng'. 
Use on ly recommended v itamin  preparat i ons 



** In some i nd iv idua l s ,  improvement may be gradua l over fOur to s i x  weeks , but i f  there i s  no change 
in  symptoms after s ix to e ight weeks of strict d iet i ng , cont inued restrict ion i s  un l i ke ly to be 
he lpfu l and the d iet i t i an shou ld be. contacted for instruct ions on how to resume a norma l d iet .  

VITAMINS & MINERALS 

It is recommended that pat ients on the e l imi nat i on d iet shou ld take a v itami n  and mi nera l  supplement as 
the d iet conta ins marg ina l  amounts of some vi tamins and minera l s .  Care shou ld  be taken to ensure that 
these supplements do not conta in preservat i ves . co lours or f lavours as these w i l l  i nterfere with the 
cha l lenge resu lts . 

Some preparat i ons to avo id are those whi ch conta in  

A.  PABA = Para ami no benzo ic ac id ,  or ABA = Amino benzoi c  ac id . 
B. coloured capsu les 
C. syrups 
D .  a lfa lfa 
E .  kelp  
F .  roseh ips 

It is suggested that one of the fo l lowing mu lt iv i tamin  supplements be used 

A. E lev i t  RDI (Roche) 
B .  any mu lt iv i tamin  in  a capsu le 

take the powder on ly - di scard the p last i C  co loured capsu le coat ing ,  
e .g .  Myadec ( Parke Dav i s )  

and one of t he  fol lowing calc i um  supplements be used : 

CHALLENGES 

A.  DCP 340 Powder (Parke Dav i s )  
B .  Sandoca l 1000 ( Sandoz ) 
C .  Oyster She l l (V itag low) 

1 .  Take the cha l lenge capsu les i n  the morn ing ha lf an hour before or two hours after a mea l ,  and note 
any effects over the fol lowing two days ( a  de layed react i on may beg in  up to 48 hours after tak ing 
the cha l lenge capsu le) . On the sheets prov ided record the time each cha l lenge was taken and, i f  a 
react ion occurs , record the t ime it  began , type and sever ity of symptoms and how long they lasted . 
If the react ion i s  severe , contact your d iet i t i an or doctor . 

2 .  Sane cha l lenges may be labe l led "A" and "B" ( e . g .  3A , 3B) , represent ing a sma l l  dose ( "A" ) and a 
larger dose ( "B" ) of the same (or s imi lar )  chemica 1s . These shou 1d be taken on the same day,  the 
sma l l  dose ( "An) f irst . If there i s  no react ion within  two hours , take the second dose ( "B") . 
However , if  a not iceable  react ion occurs to dose "A" , dose "8" shou ld not be taken . 

3 .  React ions t o  a cha l lenge usua l ly beg i n  w ith in a few hours , but may take u p  to 4 8  hours to develop .  
I f  a react ion occurs w i th i n  two days of tak i ng a cha l lenge , wa it  unt i l the symptoms have 
d isappeared completely and then a l low a further three days wi thout symptoms before go ing on to the 
next chal lenge the fo l lowing day , as i l lustrated in the examp le be low 

Days 1 2 3 4 5 6 7 8 

Cha 1 1enge 3 4A 5 
4B 

Symptoms ++ + 0 0 0 0 0 0 
Three fu l l  days free 
of symptoms before 

next cha l lenge . 



I N  SOME I NDI V IDUALS : 

1 .  Wi thdrawa l Symptoms may occur dur i ng the f i rst week or two on the e l iminat i on d i et .  Some or a l l 

of your symptans may i ncrease for a short t ime , but these usua l ly d i sappear w i th i n  two weeks . 

Ca l l  your d i et i t i an or doctor i f  symptoms pers i st .  

2 .  � may becane more not iceab le  and can br i ng on symptoms . The commonest prob lems are petro leum 

products ( petro l , gas , o i l ,  kerosene ) ,  pa i nts , perfumes , c igarette smoke , pressure-pack products 

and strong smel l i ng c lean i ng agents . Try to avo i d  these fumes as rrlIch as poss i b le  dur i ng the 

e l iminat i on and cha l lenge per i od .  Once you i nc lude other foods in your d i et at the end of the 

test i ng per iod ,  sme l ls and fumes shou ld becane less of a prob lem. 

FOOD L IST AND MEDICATI ONS 

FOODS ALLOWED 

Beef , lamb , vea l and pou ltry ( no sk i n  or fat ) 

ch icken sausages by Summercross Sma l 1goods 

Eggs 

Co ld  pressed safflower and sunflower o i l 

( NO ANTIOXIDANTS ) 

VEGETABLES 

Iceberg lettuce ( i ns ide leaves on ly) 

Old wh ite potatoes ( no sk i n )  

Country Style  p l a i n  potato cri sps by L i ps 

Pars ley (fresh , spr i nk le through food on ly) 

Pears - fresh , very ripe and th ick ly pee led 

Pears - canned i n  syrup D21 
nectar or ju ice 

CEREALS 

Wh i te r ice , r i ce f lour , r i ce noodles ,  r i ce 

vermice l l i ,  tap i oca and sago . 

F i el ders cornf lour , Parsons cornflour ,  Kream 

cornflour . Arrowroot f lour , potato flour . 

Brown r i ce cakes . San-Esu p l a i n  r i ce crackers . 

R i ce Bubbles ,  Ro l led R ice, Hea ltherie  R i ce F lakes , 

FOODS TO AVOI D  

Corned beef , ham, bacon , pork , offa l ,  sausages 

f ish and seafood, we l l  browned meat . 

Other o i l s  and o i ls  whi ch conta i n  ant iox i dants . 

Butter,  Margari ne ,  cheese and yoghurt . 

A l l  other l ettuce 

New potatoes , Pont i ac ( red) potatoes 

Other commerc ia l potato cr isps and ch i ps 

A l l  other vegetab les 

Unr i pe  pears , Gou l burn Va l ley and SPC canned pears 

in ju ice or nectar , Al l other fru i t  i nc l ud ing 

dr i ed fru i t  

Other cerea ls , bread and b i scu i ts 

Cont inued 



FOODS alLOWED FOODS TO AVOI D  

Wh ite sugar,  brown sugar , Go lden syrup Honey , raw sugar,  art if i c i a l  sweeteners . 

CONOIMENTS 

Sa lt , c i tr ic ac id ,  fresh pars ley ( sp i nk le on ly) , Herbs and sp ices 

Homemade french dress i ng ( co ld pressed o i l and V i negar 

c i tr i c  ac i d  to taste) 

COOKING AI DS 

B icarbonate of soda , Cream of tartar , Baki ng 

Powder (McKenz ies and R i te-D iet )  

Ge lat i ne ( bo i l before use)  

BEVERAGES 

Decaffei nated instant and bean coffee , water , 

soda water , m inera l water,  homemade lemonade 

(two cups sugar d i sso lved in one cup of water , 

add c i tr i c  ac i d  to taste ; di lute with soda water , 

mi nera l water or tap water) ,  home made pear ju ice 

( b lend a can of pears and syrup , then add water 

or mineral water to taste) . 

MEDICATIONS 

Other cook i ng a ids 

Tea , herba l tea , cerea l coffee, any choco late 

f lavoured dri nks , fru it  j u i ces and commerc i a l  pear 

ju ice ,  soft dr i nks and a lcoho l 

Panado 1 ,  Panadei ne ,  Code ine - on ly when necessary A l l med icat ion not . prescr i bed by your doctor e . g .  

Ant i h i stamines - on ly  when necessary 

Savl on ant i sept i c  cream 

TOILETRI ES 

A mixture of sal t  and soda , ord i nary sa l t ,  

F10ran HA or Sou l Patt inson ' s  unflavoured 

toothpaste and Sensodyne may be used as 

toothpaste subst itutes . 

Nona l lergen ic  or l ight ly perfumed cosmet i cs ,  

to i letri es and moi stur i sers can be used w ith 

w ith caut i on ( e . g .  Sun l i ght . Neutrogena) . 

Asp i r in , D i spr i n ,  A lka Se ltzer, V incents .  

A l l  med icat ions whi ch conta i n  f lavour ing or 

colour ing .  Cough lozenges and syrups . 

O i l of Wi ntergreen e . g .  Dencorub , Deep Heat , Tiger 

Ba lm, musc le  ba lms etc . 

Aeroso l s  and pressure pack products should  be 
avo ided 

Toothpaste - avoi d  flavoured toothpaste . 

Perfumes and stongly perfumed cosmet i cs ,  to i letries 

and moi stur isers are to be avoi ded e . g .  Avon 



BREAKFAST 

BETWEEN MEALS 

D iet Coomenced : 

SAMPLE MENU 

R ice Bubb les and t i nned pears and syrup 
Bo i led egg 

R ice cake and Go lden Syrup 
Decaffe inated coffee 

Co ld s l iced ch icken 
Lettuce 

R i ce cakes 
Fresh pear (no sk in )  

M inera 1 water 

Gr i l led steak 
Bo i led potatoes and saute lettuce 

T inned pears in syrup 
Decaffe i nated coffee 

Decaffei nated coffee , homemade pear ju ice,  minera l water , 
R i ce cakes and go lden syrup , fresh pears (NO SKIN ) . 

D IET AND CHALLENGE SUMMARY 

A .  Food Cha l lenges 
1 .  Wheat Cha l lenge - S i x  to 24 Arnotts Water Crackers or one to three cups of wh i te pasta throughout 

the day for three days . If there i s  a react ion to the wheat chal lenge , stop eat ing the crackers 
or pasta imnediate 1y , , wa it unt i 1 a 1 1  symptoms have gone and a further three days free from 
s�ptoms before cont inu ing on to the next cha l lenge . .  

If  there i s  no react ion ,  inc lude in the e l iminat ion d iet immediately the fo l lowing foods : 
Any p la in , unpreserved breads , ro l ls muff ins or crumpets ; homemade pastry ; 
Weetb i x ,  A l l bran , V ita Br i ts , Bran F lakes , Puffed Wheat , Weet i es ,  Weetflakes ; 
Unco10ured pasta ( spaghett i ,  macaron i ) ;  
A l l  wheat f lours (white .  wholemea l ,  self ra i s ing . p la in ) ; 
P la i n  homemade or coomerc i a 1  b i scu its , sponge , p ike lets , pancakes , scones etc . 

NOTE : LEAVE 48 HOURS BETWEEN THE WHEAT CHALLENGE AND THE M ILK CHALLENGE . 

2 .  M i lk cha l lenge - 1-3 glasses per day for three days . I f  there i s  a react ion ,  stop drink ing the 
mi lk immed i ately, wa i t  unt i l  a l l  symptoms have gone and and further three days free from symptoms 
before go ing on to the next cha l lenge . 

I f  there i s  no react ion ,  inc l ude in the e l imi nat ion d iet the fo l lOWing foods 
A l l  p la in  mi lk  ( UHT , condensed , powdered and evaporated) ;  a l l  cream; a l l  butter . 

�. �apsull Cha l lenges Q!t.I Rea�t i on 
(yes/no) 

1 . . . . . . . . . . . . . . . . . . . . 

2 . . . . . . . . . . .. . . . . . . .. .. .  

3 . . . . . .. . . .. . .. .. .. .. .. .. .. .. .. . 
4 . . .. .. .. .. .. .. ..  . .. .. .. .. .. . . . . .  
5 .. .. . . .. . . .  . . .. .. .. . . . . .. .. .  

6 .. .. .. .. . . .. .. ..  . .. . . .. .. . . . . . 

7 .. .. .. .. .. .. .. .. . .  . . . . . . . . . . 

8 . . . . . . .. .. ..  . . . .. . . . . . . . 
9 . . .. .. . . .. ..  . . . . . .. .. . . . . .  

10 . . . . . . . . .  . .. . . . . .. .. .. .. . 
1 1  . . .. .. . . . . . . .. . . . . . . .. .. . 
12 . . . . . . . .  . . . . . .. .. . . . . ..  
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APPENDIX 3 

URT ICAR IA CHALLENGE BATTERY 

l .  Asp ir i n  
2 .  Sod i um  sa l icylate 
3 .  Sod i um  benzoate 
4 .  40H benzoic  ac id 
5 .  Sodi um metab i sulph ite 
6 .  Tartraz i ne 
7 .  Brewer ' s  yeast 
8 .  Starch 

Cha l lenge capsu les every 2nd day 
React ion w ith i n  48 hours 

300 mg 
300 mg 
500 mg 
200 mg 
500 mg 

30 mg 
500 mg 
700 mg 

Al low for refractory period after pos it ive response to cha l lenge . 
If  asthmat i c ,  asp i r in , metab i su lph i te and tartraz ine taken under medica l  superv is ion .  
For chi ldren 0 - 2 years , on ly 1/4 of the dose of the metab i su lph ite cha l lenge are to be taken . 
For chi ldren 2 - 7 years , on ly 1/2 of · the dose of the metab isu lph ite cha l lenge are to be taken . 

APPENDIX 4 

SYSTEMIC CHALLENGE BATTERY 

lA . Aspi rin  
B .  Asp ir in  

2A . Sod ium benzoate 
A .  Sorb ic  ac id  
A .  40H benzoic  ac id  
B .  Sod ium metab i su lph i �e 

3 .  Sod i um  n itrate 
Sod i um  n itr ite 

4 .  Buty lated hydroxy to luene 
Buty lated hydroxy an isole 

5 .  Sod i um  propi onate 
6 .  Tartraz i ne 
7 .  Erythros ine 
8 .  B Phenylethylami ne HCL 

Tyramine HCL 
9 .  Monosod i um  g lutamate 

Monosodi um  g lutamate 
10 .  Gluten 
1 1 .  Lactose 
12A .  Starch 

B .  Starch 
13 . Sucrose 
14.  Brewers yeast 

Food cha l lenge wi th m i lk and wheat . 
Food chal lenge wi th egg i n  eczema pat ients on ly . 
Chal lenge capsu les every 2nd day 
React i on w ith in 48 hours 

600 mg 
600 mg 
500 mg 
200 mg 
200 mg 
500 mg 

25 mg 
25 mg 
50 mg 
50 mg 

500 mg 
30 mg 
30 mg 
4 mg 

140 mg 
2 . 5  g 
2 . 5  g 
1 . 5 g 
500 mg 
500 mg 
500 mg 
L O g 
700 mg 

A l low for refractory period after pos i t ive response to cha l lenge . 
I f  asthmat i c ,  asp i r i n ,  metab i su lph ite ,  MSG ,  tartraz ine taken under medica l  superv i s ion and 
erythros i ne not to be taken . 
For chi ldren 0 - 2 years , on ly 1/4 of the dose of asp ir i n , metabi su lph ite and MSG cha l lenges are 
to be taken . 
For chi ldren 2 - 7 years , on ly 1/2 of the dose of asp i r i n ,  metab i su lph i te and MSG cha l lenges are 
to be taken . 



APPENDIX 5 

ASTHMA CHALLENGE PROTOCOL 
Assessment 

Al l pat i ents w ith a h i story of asthma shou ld have the ir  bronch ia l  react iv ity measured by hi stamine 
provocat ion before commenc ing di etary i nvest igat i on .  Superv is ion of cha l lenge tests i s  arranged 
accord ing to the fol lowing cri ter ia :  

1 .  Cha l lenge i n  hospital : 
* pat i ents with severe bronchia l  hyper-react iv ity, 
* pat i ents with a h i story of asthma provoked by asp ir i n ,  non stero ida l  ant i inflammatory 

drugs (NSAID ' s ) , MSG , metab i su lph i te or spec if ic  foods , 
* pat ients with a h i story of laryngea l oedema or anaphylacto id react ions . 

2 .  Cha l lenge i n  outpat ients : 
* pat ients w ith moderate bronch ia l hyper-react iv i ty .  

3 .  Cha l lenge under superv i s i on of genera l pract i t i oner : 
* pat ients with mi ld bronchia l  hyper-react iv ity, 
* pat i ents with a past h i story of asthma . 

Before tak ing any cha l lenges , pat i ents shou ld have been on the e l iminat i on d iet for at least two weeks , 
and shou ld be hav ing opt imal bronchodi lator therapy accord ing to their c l i n i ca l  state . 

Mon i tori ng 

A base l i ne spi rometry read ing shou ld be taken before each chal lenge and measurements repeated at 30 
mi nute interva ls  for four hours . In severe asthmat ics , l ung funct ion shou ld be mon itored at 
appropri ate intervals  for 24 hours after each cha l lenge . 

Cha l lenges 

Cha l lenges shou ld be taken at 48 hour interva l s ,  ha lf an hour before breakfast . A react ion i s  regarded 
as s ign i fi cant i f  there i s  a fa l l  of 20% or more in FEV fo l lowing a cha l lenge . 

Treatment of react ions 

Appropriate resusc itat ion equ ipment shou ld be avai lab le .  Asthma provoked by a cha l lenge shou ld be 
treated prompt ly with appropr iate bronchod i lators . For pat ients with severe asthma , laryngeal oedema 
or anaphylacto id  react i ons , an I V  cannu la shou ld be in p lace and loaded syr i nges conta in ing adrena l ine 
and an ant ih istami ne ,  prepared before cha l lenges are taken . 

CHALLENGE DOSE SCHEDULE FOR PATI ENTS IN HOSP ITAL AND OUTPATIENTS 

A .  Metab i su lph i te 
D isso lve one capsu le conta i n i ng 500 mg of metabi su lph ite i n  250 ml  ( i . e .  2 mg/ml ) of 0 . 5% c itr ic  
ac id  and admi n i ster i n  d iv ided doses as i nd icated be low .  Each dose is  d i luted to  a f i na l  vo lume 
of 30 ml  by addit ion of c itric  ac id . 

Dose 1 :  
Dose 2 :  
Dose 3 :  

B .  Tartraz ine 

10  mg ;  i f  no react i on after 30 mi nutes then g ive 
20 mg ;  if no react ion after a further 30 mi nutes g ive 
50 mg .  

G iven i n  a s i ng le dose as a 3 0  mg capsu le . 

C .  Monosod ium G lutamate 
G iven i n  d iv ided doses as capsu les , each conta in ing 0 . 5  g :  

Dose 1 :  1 . 0  g ( 2  capsules ) ; i f  no react ion after one hour then g ive 
Dose 2 :  1 . 0 g 



D .  Asp ;rin  
G i ven i n  d iv ided doses removed from 2 capsu les conta in  ing 3 0 0  mg each (or by  break i ng 300 mg 
tab lets ) .  Asp i r i n  may be taken as the powder or d i sso lved i n  water .  Moderate/severe asthmat ics ,  
and pat i ents w i th laryngea l oedema o r  anaphy lacto id  react ions shou ld  beg i n  w ith 2 5  1119 , but mi ld 
asthmat ics can beg i n  w ith 75 1119 : 

Dose 1 :  25 1119 ; if no react i on after one hour then g i ve 
Dose 2 :  50 1119 ; if no react i on after a further hour 
Dose 3 :  7 5  1119 ; i f  no react i on after a further hour 
Dose 4 :  150 mg .  

If  there ; s  n o  react ion to dose 4 after two hours , and the h istory i s  susp i c i ous , a further 
cha l lenge may be g i ven i f  the pat i ent i s  under hosp ital  superv i s i on :  

Dose 5 :  300 mg .  

CHALLENGE DOSE SCHEDULE FOR PATIENTS WITH GENERAL PRACTIT IONER 

Dear Doctor , 

Your pat i ent i s  undergo ing i nvest igat ion for food i nto l erance . Th i s  i nvo lves adherence to a 
str i ct e l iminat i on d iet fo l lowed by cha l lenges w ith ind i v i dua l food chemica l s .  

Occas i ona l ly i n  pat ients w i th bronch ia l hyper-react i v i ty certa i n  chal lenges can prec ip itate 
trans i ent asthma within  1 - 2 hours of ingest ion .  A lthough the r i sk i s  remote,  I wou ld  be gratefu l if 
you cou ld superv i se the fo l low ing four re levant cha l lenges at your surgery 

Each cha l lenge shou ld be taken as fo l lows 

sa l icylates 
MSG 
preservat ives 
tartraz ine 

- 1/4 of the cha l lenge* every hour , and rema in at the doctor ' s  surgery for 2 hours after the last dose 
- If  you develop a react ion at any stage , do not take any further doses of that cha l lenge 
- If you develop asthma , use your usua l med icat i ons 

*Example :  I f  the cha l lenge cons i sts of: 

1 capsu l e  (dose B only) 
2 capsu les ( dose A and B) 

4 capsu les ( dose A and B)  

10 capsu les ( dose A and B)  

take 
take 
take 
take 

1/4 capsu le  every hour .  
1 /2  capsu le  every hour . 
1 capsu le  every hour .  
2 1/2 capsu les every hour . 

Th i s  w i l l  requ i re the ava i labi l i ty of means to mon itor a i rway funct i on and to admi n i ster 
bronchodi lator by aeroso ls and for I . V .  as requ i red . 

I f  you requ i re further informat ion p lease contact me or Dr . Yan at Roya l Pr i nce A lfred Hosp i ta l . 

Yours s i ncerely,  

Robert H .  Lob lay ,  
M S  BS ,  PhD .  FRACP 

A l lergy C l in ic - R . P . A . H .  



APPENDIX 6 

FOOD CHALLENGE PROTOCOL 

1 .  Record i n  the d iary supp l ied the fo l low ing infonmat ion 

Foods & dri nks  - at each mea l and as snacks ; 

Cha l lenges - foods used , quant i t i es .  t imes 

Symptoms - phys ica l or behav i oura l 

Other - e . g .  part i es �  out i ngs ,  i nfect i ons , exposure to strong sme l l s . domest ic  

arguments , med i cat i ons , etc . 

2 .  Cha l lenges may be commenced after a mi n imum of two weeks on the e l iminat ion d i et and once there 

have been at least f i ve days in a row free of symptoms . 

3 .  Each chemi ca 1 ; s tested by eat i ng the foods 1 i sted for three consecut i ve days as a "cha l lenge" . 

The amounts of food/beverage l i sted for each cha l l enge shou ld be spread over the ent i re day . 

React i ons may occur w ith in  ha lf  an hour , but are often delayed by severa l hours or even a day or 

more . 

4 .  I f  n o  symptoms occur dur i ng a cha l lenge o r  with i n the fo l lowing 48 hours,  cont inue w i th the next 

food cha l lenge . 

5 .  I f  t he  cha l lenge provokes a react i on ,  stop the food cha l lenge , wa i t  unt i l symptoms have c l eared 

and then a l l ow a further three days before tak i ng the next cha l lenge . 

React i ons w i l l  be no worse than prev i ous ly  exper i enced . 

6 .  I f  any response i s  doubtfu l ,  repeat the cha l lenge two o r  three t imes to conf i nm  a react i on .  

7 .  Once the cha l lenges are compl eted contact your d iet i t ian for further i nstruct i ons . Foods 

bel ongi ng to those chemica l  group i ngs whi ch d i d  not appear to cause react i ons w i l l  be rei ntroduced 

i nto the d i et .  If you rema i n  we l l  over the next four to s ix weeks , sma l l  amounts of foods 

conta i n i ng the prob l em  chemica l s  w i l l  then be tr i ed ,  us i ng the sa l i cy late and/or amine charts . 

Administrator
Copyright © 1988 Anne Swain. For personal use only - may not be distributed. Further reproduction prohibited without permission.



FOOD CHEMI CAL 

SAL ICYLATE 

AMINES 

MSG 

PRESERVATI VES  

N I TRATE 

ANTIOX I DANTS 

PROP IONATE 

COLOURI NGS 

FOOD CHALLENGE S  

FOOD CHAL LE NGES 

app l es , apri cots , asparagus , beetroot , caps i cum, carrot , 

corn , cucumber , herbs , honey , mango , on i on ,  pepperm i nt , 

pumpk i n ,  rockme lon , sp ices , strawberri es ,  sweet potato , 

tea , waterme lon , zucch in i .  

b l ock cheese ( tasty or cheddar )  

chocolate ( p la in ,  mi lk o r  dark )  

bananas 

soy sauce (mi x  i nto fr i ed r i ce or meatba l l s )  

p l a i n  lemonade ( preserved - check labe l )  

ham ,  or bacon , or corned beef 

margar i ne (ant iox i dants added - check labe l )  

preserved bread (ant i -mou l d  inhi b i tor or preservat ive 

added - check labe 1 ) 

co loured I cy Pole ( I f no react ion to sa l icylate) 

g& musk st icks 

M I N I MUM DOS E PER DAY 

6 serves * 

120 grams 

120 grams 

3 bananas 

4 tab lespoons 

1 l i tre 

4 s l i ces ( 1 20 gram) 

10 teaspoons ( 50 gram) 

4 s l i ces 

one 

8 st i cks 

* 1 serve • 1 app l e ,  2-3 apr i cots , 6-8 asparagus spears , 3-4 s l i ces beetroot , 1/2- 1 caps i c um ,  

1 carrot , 1 cob corn , 1/2-1 cucumber , 1 teaspoon o f  herbs , 1 tab lespoon o f  honey , 

1 mango , 1 on i on ,  1/2 packet of peppermi nt L ifesavers , 1 cup pumpk i n , 1/4- 1/2 
rockme lon , 1 teaspoon sp i ces , 1/2- 1 cup strawberri es ,  1 cup sweet potato , 1 cup tea , 

1 s l i ce watenmelon , 1 zucchi n i  



APPENDIX  7 

LOW SAL ICYLATE D I ET 

D I ET I T IAN : ______ _ TELEPHONE : _______ _ 

The a im  of th i s  d i et i s  to keep the i ntake of sa l i cy lates , to a mi n imum. 

SAL ICYLATES occur natura l ly i n  many fru i ts and vegetab les , herbs and spi ces , and are frequent ly used i n  
art i f i c i a l  f lavour ings , perfumes , toothpaste and med icat ions ( aspi r i n ) . 

GU I DEL I NES 

1 .  Use only foods l i sted as "a l l owed" . 
2 .  Avo id foods conta i n i ng fru i t  or m int f lavours . Check a l l  package labe l s .  
3 .  Be carefu l w ith medi cat ions , to i letr i es ,  pressure pack sprays and househo ld c lean i ng agents . 

1 .  I t  i s  necessary to carefu l ly check every food package or carton for ment i on of fru i t  or m int 
f lavour i ngs . 

2 .  T he  sa l icylate content of the d i et may be l i bera l i sed after four to s ix weeks . Fol low the 
gu i de l i nes in the accanpanyi ng "Sa l i cylate Chart" for i ntroduc i ng the moderate sa l icylate foods 
i nto the d i et .  

FOOD L I ST AND MED ICATIONS 

FOODS ALLOWED 

BEVERAGES 

Decaffei nated coffee , m i lk ,  cocoa , m i lo ,  ma lt 
m i nera l water ,  ton ic  water , soda water , water 
unpreserved lemonade , wh i sky , g i n  and vodka 

Any p la i n  breads , ro l l s ,  muffi ns or crumpets 
Pastry 

A l l f l ours except corn based f lours , 
p l a i n  pasta ( e . g .  spaghett i ,  macaron i )  

CEREALS 

Al l cerea l s  except corn , commerc i a l  breakfast 
cerea l s  wh ich  do not conta i n  fru it  or corn 

FOODS TO AVO I D  

Tea , fru i t  ju ices , commerc i a l  soft dr i nks and 
cord i a l s ,  c ider , w i ne ,  l i queurs and beer 

Breads wh ich conta i n  dr ied fru i ts 

Cornmea l ,  po lenta . 
Canned baked beans and spaghett i ,  Gravox 

Breakfast cerea ls  whi ch conta in  dri ed fru it  or corn 

e . g .  mues l i , Su ltana Bran , Froot Loops 

Cont inued 



FOODS ALLOWED .. 

B I SCUITS 

P la i n  home made and commerc i a l  b i scu i ts ( us i ng 

a l lowed ingred ients )  

FOODS TO AVO I D  

Home made o r  commerc i a l  b iscu its  wh ich conta i n  

fru it ,  sp ices o r  m i nt 

P la i n  home made cakes and sponges ( us i ng a l lowed Home made and commerc i a l  cakes wh ich conta i n  fru it ,  

i ngred i ents )  spi ces or  m int 

Beef , lamb , vea l , pork , m ince , pou ltry 

rabb it ,  ham, corned beef and bacon 

Fresh ,  frozen or canned f i sh and seafood 

Eggs , custard powder 

DAIRY FOODS 

Meats conta in ing herbs and spi ces e . g . sausages , 

sausage m ince , sausage ro l l s ,  meat p i es , frankfurts . 

devon , sa lami , processed ch icken , meat paste . 

seasoned ch icken 

Butter , a l l cream, a l l 
.
p 1a i n  m i lks i nc lud i ng UHT , Fru i t  f lavoured mi l ks 

condensed , powdered and evaporated . P l a i n  and 

van i l la yoghurt , a l l  cheese 

Ice cream - home made or commerc ia l van i l la 

chocolate ,  pawpaw or banana f lavours 

Butter , dr i pp i ng ,  margar ine and o i l s  ( saff lower 

and sunflower) , homemade salad dress ings 

Pears , Golden De l i c i ous app les ( 1  per day on ly) , 

Paw Paw, Bananas . Fru i t  can be fresh , frozen or 

canned in syrup or water . P i ck r i pe fru i t  and do 

not eat sk i n  

Fru i t  yoghurts 

Coloured or f lavoured i ce cream iceb10cks and and 

ge lato 

A l l  other 0 1 1 s ,  Copha , commerc i a l  sa lad dreSS ings 

A 1 1  other fru i t  

Dr i ed fru its  ( i nc ludi ng pears ) 

Canned fru i ts i n  natura l ju ice or nectar ( i nc ludi ng 

pears ) 

Cont inued 
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FOODS ALLOWED 

VEGETABLES 

Wh ite  potato ( no sk i n ) , beans ( Frenc h ,  str ing) , 
brusse l sprout s ,  cabbage , ce lery , ch ives , choko , 
lettuce , l eeks , pars ley ,  peas , Hung bean sprouts , 
swede , s ha l l ot s ,  gar l i c ,  dri ed l egumes 

Home made soups fran a 1 1 owed i ngredi ents 

DESSERTS 

FOODS TO AVOI D  

A l l  other vegetab les i nc l ud ing broad beans , Pont i ac 
( red) potatoes , New potato 

Commerc ia l stock cube s ,  soups , grav i es and sauces 

Home made desserts from a l lowed i ngred i ents e . g .  Commerc i a l desserts 
steamed pudd i ngs , van i l la junket , egg custard 

LOLL I E S  AND CHOCOLATES 

Wh i te je l ly beans , wh i te marshme 1 1ows ,  
p l a i n  toffees ( Ca 1 lard & Bowser) , mi lk choco late 
dark chaco late and carob . 

NUTS AND CHIPS 

Cashews ( raw , dry roasted) 
p l a i n  potato c r i sps , hot potato ch i ps 

JAMS . SUGARS AND SWE ETS 

Go lden Syrup , ma l t , pear jam ( home-made) 
sugar (wh i te ,  brown , i c i ng and castor) 

CONDIMENTS 

Pars ley,  gar l i c ,  sal t ,  soy sauce , van i l la 

TOILETER IES 

L iquor i ce ,  chewing gum, commerc i a l ,  mint  or fru it 
f lavoured l o l l i es and choco lates 

Other nuts 
Snack foods and f lavoured potato cr i sps 

Honey , a l l other jams , conserves and je l l i es 
( i nc l ud ing lemon butter ) 

Herbs , sp i ces , m int , mustard, p i ck l es ,  v i negar ,  
tomato paste , tomato sauce etc . , meat pastes , f i sh 
pastes , f lavour i ng syrups , and essences , Bonox , 
Marm ite ,  Pran i te ,  Vegemi te 

USE :  
AVOID :  

Unscented soaps , shampoos and cond it ioners where poss i b l e  and unf lavoured toothpaste . 
Contact w ith perfumes , scented deodorants and cosmet ics  pressure pack sprays , household 
c l ean i ng agents ,  c igarette smoke and other strong sme l l s . 



MEDICATIONS 

USE : Paracetamo l tablets ( Panado l , Parapa i n ,  Panadejne) for pai n re l i ef .  

E lev it  RDI adu lt v itam in  tab lets (opt i ona l ) .  

AVO ID :  Al l asp i r i n  conta i n i ng med icat ions , and co loured , f lavoured or  preserved med icat ions . Read 
the labe ls carefu l ly .  Most syrups and l iqu i d  preparat ions , lozenges , laxat i ves and antac i ds 
are unsu itab le , as are mentho l , euca lytus , O i l of Wi ntergreen , v itam ins conta i n i ng 
f lavour i ngs , herba l preparat ions . 

BALANC ING YOUR DIET 

FOOD SERV ING S IZE 

Bread and other cerea l foods 1 s l i ce bread 
3/4 cup breakfast cerea l 
1/2 cup cooked r i ce 

Vegetabl es & Fru i t  1 potato 

M i lk & Cheese 

Heat and Meat Subst itutes 

Butter , margar ine and o i l 

1(2 cup vegetab les 
1 p i ece fru it 

1 00 mls  m i  lk 
60g fresh cottage cheese 
100 mls  p l a i n  yoghurt 

1 20g cooked meat 
2 eggs 
3/4 cup cooked lent i ls 

1 teaspoon 

Copyr i ght 1982 , Austral ian 
Nutr it ion Foundat i on 

SERVES PER DAY 

At least 4 serves 

At least 3 serves of vegetables and 1 pear 
(or an occas i ona l Golden De l i c i ous  App le) 

At least 6 serves 

At least 2 serves 

3 - 5 serv i ngs 

1 .  Try to vary the foods and rec i pes you use from day to day and week to week . Thi s  wi l l  he l p  avoid 
a bu i ld up of sa l i cylates . 

2 .  I f  you are unabl e  to fo l low these ,gu i de l i nes because o f  add i t i ona l restr ict i ons ( e . g .  da iry 
products or wheat ) , then the def i c i t  must be made up from other food sources . An experi enced 
d i et i t i an can check your tota l energy i ntake � (k i l ojou les ) , as wel l  as mak i ng you meet your 
requ i rements for protei n .  v itam ins . m inera l s  and other essent i a l  nutr ients . 

FOOD FACTS - D .  Br iggs and M .  Wahlqv ist . Pengu i n  Books . (genera l nutr i t ion) . 
EATING MATTERS - D .  Br iggs and M .  Wahlqv ist .  Methuen Haynes . (food add i t i ves ) . 
COMMONSENSE COOKERY BOOK - N . S . W .  Pub l i c  Schoo l Cookery Teachers ' Assoc i at ion . Angus and Robertson . 

( p l a i n  rec i pes ) . 



APPENDIX  8 

LOW SAL I CYLATE/LOW PRESERVATIVES/LOW ART IF IC IAL COLOUR ING/LOW BREWERS YEAST D I ET 

D I ET ITIAN :  ______ _ TELEPHONE : ______ _ 

The a im of th i s  d iet i s  to keep the i ntake of sal icylates , preservat i ves , art i f i c i a l  co lours and 
brewers ' yeast to a mi n imum .  

SAL I CYLATES occur natura l ly in many fru i ts and vegetab les , herbs and sp ices , and are frequent ly  used i n  
art i f i c i a l  f lavour ings , perfumes , toothpaste and med i cat ions (asp i r i n ) . 

BREWERS ' YEAST i s  present in Vegemite ,  Prom i te ,  Marm i te ,  some w i nes and beers . 

PRESERVATIVE S  are added to food t o  pro l ong she 1f  1 i fe .  For example , benzoates are used i n  fru i t  
j u i ces ; sorbate or su l phur d i ox i de i n  dr ied fru i ts ,  fru i t  sa lads and sausage m ince ; n i tr i tes i n  
processed meat s ; propi onate i n  yeast products ;  and ant iox i dants i n  o i l s  and margar ines . 

COLOUR INGS s uch  as tartraz ine ,  erythros i ne and sunset ye l low are common l y  used i n  commerc i a l  foods . 

GUIDEL I NES 

1 .  Use on 1 y foods 1 1  sted a s  "a 1 1  owed" . 

2 .  Avo i d  foods conta in ing add i t i ves  or f lavours , except for van i l la .  Check a l l  package l abe l s .  
3 .  Be carefu l wi th med i cat i ons , to i letr i es , pressure pack sprays and househo ld c lean ing agents .  

1 .  I t  i s  necessary to carefu l ly check every food package or carton for ment i on of art i f ic ia l  
f lavour ings , colou rs and preservat ives . Use the accompany ing "Food Add i t i ves" l i st to i dent ify 
spec i f i c  add i t i ves and the i r  correspond ing code numbers . 

2 .  The sa l i cy late content of the d iet may be l i bera l i sed after four t o  s ix weeks . Fo l low the 
gu i de l i ne s  i n  the accompanyi ng "Sa l icy late Chart" for i ntroduc ing the moderate sa l icylate foods 
i nto  the d i et .  

FOOD L I ST AND MED ICATI ONS 

FOODS ALLOWED 

BEVERAGES 

Decaffei nated coffee , m i lk , cocoa , m i 1 0 ,  ma l t  
m i nera l water , ton ic  water , soda water , water 
un preserved lemonade , wh i sky , g i n  and vodka 

Any p l a i n  breads , ro l l s ,  muff i ns or crumpets 
Homemade pastry 

FOODS TO AVOI D  

Tea , fru i t  ju ices , commerc i a l  soft dr i nks and 
cord i a l s .  c ider , w ine , l i queurs and beer 

Breads wh ich conta i n  dr i ed fru i ts 
Co loured and preserved pastry 

Cont inued 



FOODS ALLOWED 

Al l f lours except corn based f lours , 
unco loured pasta (e . g .  spaghett i , macaron i ) 

CEREALS 

Al l cereal s  except corn , commerc i a l  breakfast 
cerea l s  wh ich do not conta i n  fru i t ,  corn or 
co lour i ng 

BI SCUITS 

P la i n  home made and commerc i a l  b i scu its (us i ng 
a l lowed i ngred ients ) 

FOODS TO AVOI D  

Cornmea 1 ,  po lenta . 
Canned baked beans and spaghett i ,  Gravox 

Breakfast cerea l s  whi ch conta in  dr i ed fru it ,  corn 
or co lour i ng e . g .  mues l i ,  Su ltana Bran , Froot Loops 

Home made or commerc i a l  b i scu i ts wh ich  contai n  
fru i t ,  sp ices , m i nt and col ouri ng 

P la i n  home made cakes and sponges (us i ng a l lowed Home made and commerc i a l  cakes which  conta i n  fru it , 
i ngred ients ) spices , m i nt and co lour ing 

Beef , lamb , vea l , pork , m ince , pou ltry (no sk i n ) Meats conta in ing preservat i ves , herbs and sp ices 
rabb i t  e . g .  sausage mi nce , sausage ro l ls ,  meat p i es ,  

frankfurts , sausages , devon , sa lami , processed 
chi cken , meat paste , seasoned chi cken 

Fresh ,  frozen or canned f i sh and seafood 

Eggs 

DAIRY FOODS 

Butter , a l l cream, a l l  p la in m i lks i nc lud i ng 
UHT , condensed , powdered and evaporated 
P l a i n  and van i l la yoghurt 
Ice cream - home made or commerc i a l  van i l la 
chocolate, pawpaw or banana f lavours 
Cheese 

Coloured or preserved f i sh e . g .  f i sh f i ngers 

Custard powder ,  custard m i x  

Art if i c i a l  "cream" i n  commerc i a l  cakes 
F lavoured mi 1ks 
Other f lavoured and fru it yogurts 
Coloured or f lavoured i ce cream , i ceb 1ocks , gelato 
Cheese wh ich conta i ns preservat ives or colour ing e . 9  
cheese s l ices and spreads , tubs o f  cottage cheese 

Cont inued 



FOODS ALLOWED 

Butter , dr i pp i ng ,  margar ine and o i ls ( saff lower 
and sunf lower) (no ant i ox i dants ) ,  homemade sa lad 
dres s i ngs 

Pears , Golden De l i c i ous apples ( 1  per day on ly ) , 
Paw Paw, Bananas . Fru i t  can be fresh , frozen or 
canned in syrup or water .  P i ck r i pe fru i t  and do 
not eat sk in  

VEGETABLES 

Wh ite potato ( no sk i n ) , beans (French ,  str ing ) , 
brusse l sprouts ,  cabbage , ce lery ,  ch ives , choko , 
lettuce , l eeks , pars ley, peas , Mung bean sprouts . 
swede, sha l l ots , gar l i c .  Dr i ed  legumes e . g .  sp l i t  
peas , lent i l s ,  soybeans , ch ick peas 

Home made soups from a 1 1  owed i ngredients 

DESSERTS 

FOODS TO AVO I D  

A l l other o i l s ,  Copha , commerc i a l  sa lad dress ings 

A 1 1  other fru it 
Dr i ed fru its ( i nc lud i ng pears ) 
Canned fru its i n  natura l ju ice or nectar ( inc l ud i ng 

pears ) 

A l l other vegetab les inc l ud ing broad beans ,  Pont i ac 
( red) potatoes , New potatoes 

Commerc ia l stock cubes , soups , grav ies and sauces 

Home made desserts from a l lowed ingred ients e . g .  Cannerc ia l desserts 
steamed pudd ings , van i l la junket , egg custard 

LOLL IES AND CHOCOLATES 

White jel ly beans ,  wh i te marshma l lows , 
P l a i n  toffees (Ca l lard & Bowser) ,  carob 
P l a i n  chocol ate 

NUTS AND CHI PS 

Cashews ( raw , dry roasted) 

L iquor i ce ,  chew i ng gum, commerc ia l ,  m int or fru it  
f lavoured lo l l i es and choco lates 

Other nuts ,  snack foods , potato cri sps and 
commerc i a l  hot potato ch ips 

Cont inued 



FOODS alLoyED FOODS TQ AVOID 

JAMS . SUGARS AND SWEETS 

Go lden Syrup , ma It , pear jam ( home-made) 
Sugar (wh i te ,  brown , i c i ng and castor) 

Honey , a l l other jams , conserves and je l l ies 
( inc l ud i ng lemon butter) 

CONDIMENTS 

Pars ley, gar l ic ,  sa l t ,  soy sauce , van i l la Herbs , sp ices , m int , mustard , p ick les , v i negar ,  
tomato paste , tomato sauce etc . , meat pastes , f i sh 
pastes , f lavour i ng syrups , and essences , Bonox,  
Marmi te ,  Promite,  Veg�ite 

TOILETER IES 

USE : 

AVOI D :  

Unscented soaps , shampoos and cond it ioners where pos s i b le and unf lavoured toothpaste . 

Contact wi th perfumes , scented deodorants and cosmet ics pressure pack sprays , household 
c lean i ng agents ,  c igarette smoke and other strong smel ls . 

MEDICATIONS 

USE : Paracetamo l tab lets ( Panado1 ,  Parapa in , Panade i ne )  for pa i n  re l ief . 

AVO I D :  

E lev it  R D I  adu lt  v itamin  tab lets ( opt i ona l ) .  
Wh ite med icat ions where poss i b le .  Co lour i ng c�n be washed off the surface of tab lets by 

rubb ing gent ly under runn i ng water . Co loured capsu les can be opened and the powdered contents 
taken in a spoonfu l of Gol den Syrup .  

Al l aspi r i n  contai n i ng med icat ions , and co loured , f lavoured or preserved med icat ions . Read 
the labe ls carefu l ly .  Most syrups and l iqu i d  preparat ions , lozenges , laxat i ves and antac ids 
are unsu itab le , as are menthol ,  euca lytus ,  O i l of Wintergreen , v itamins conta i n i ng PABA , 
co lour ings or f lavouri ngs ,  herba l preparat ions . 

1 .  Try to vary the foods and rec i pes you use from day to day and week to week . Th i s  w i l l  he lp  avoid  
a bu i ld up of sa l icylates . 

2 .  I f  you are unabl e  to fo l low these guide l i nes because of add i t i ona l restr ict i ons  ( e . g .  da i ry 

products or wheat) ,  then the def i c i t  must be made up from other food sources . An experi enced 
d iet i t i an can check your tota l energy i ntake (k i lojou les ) , as wel l  as mak i ng you meet your 
requ i rements for protei n ,  v itamins , minera l s  and other essent i a l  nutr ients . 

FOOD FACTS - D .  Br iggs and M .  Wah lqv i st . Pengu i n  Books . ( genera l nutr it ion ) . 
EATI NG HATTERS - D .  Br iggs and M .  Wahlqv i st .  Methuen Haynes . (food add i t i ves ) .  
COMMONSENSE COOKERY BOOK - N . S .W .  Pub l i c  Schoo l Cookery Teachers ' Assoc i at ion . Angus and Robertson . 

( p l a i n  rec i pes ) .  



BALANC ING YOUR D IET 

FOOD SERVING S IZE 

Bread and other cerea l foods 1 s l i ce bread 

Vegetabl es & Fru it  

M i lk & Cheese 

Meat and Meat Subst i tutes 

Butter , margar ine and o i l 

FOOD ADDIT IVES 

3/4 cup breakfast cerea l 
1/2 cup cooked r ice 

1 potato 
1/2 cup vegetab les 
1 piece fru it  

100 m1s mi lk  
60g fresh cottage cheese 
100 mls p la in yoghurt 

120g cooked meat 
2 eggs 
3/4 cup cooked lent i l s 

1 teaspoon 

Addi t i ve code numbers wh ich MAY cause adverse react ions 
Benzoi c  Ac ids . . . . . . . . . . . . . . . . . . . . 210 , 21 1 ,  212 , 213 

Copyr ight 1982 , Austra l ian 
Nutri t i on Foundat ion 

SERVES PER DAY 

At least 4 serves 

At least 3 serves of vegetables and 1 pear 
(or an occas i onal Go lden De l ic i ous Apple )  

At least 6 serves 

At least 2 serves 

3 - 5 serv i ngs 

Co lours . . . • . . . . . . . . . . . . . . . . . . . . . . 1 02 ,  107 , 1 1 0 ,  122 , 123 ,  124,  1 27 , 132 ,  133 , 142 , 151 , 155 , 160b 
Prop i on i c  Ac ids . . . . . . . . . . . . . . . . . .  281 , 282 , 283 
Sorb i c  Ac i ds . . . . . . . . . . . . . . . . . . . . .  200 , 201 , 202 , 203 
Su lphi tes . . . . . . . . . . . . . . . . . . . . . . . .  220 , 221 , 222 , 223 , 224 
N i trates . . . . . . . . . . . . . . . . . . . . . . . . .  251 , 252 
N i tr ites . . . . . . . . . . . . . . . . . . . . . . . . .  249 , 250 
Ant i -oxi dants . . . . . . . . . . . . . . . . . . . . 310 , 31 1 ,  312 , 320 , 321 

Add it i ve code numbers UNLIKELY to cause adverse react ions 
Ant i -cak ing agents • . . . . . . . . . . . . . .  536 , 551 , 554 
B leaching agents . . . . • . . . . . . . . . . . . 925 , 926 
Emu ls if iers . . . . . . . . . . . . . . . . . . . . . .  322 , 433 , 435 ,  436 
Food ac i ds and sa lts . . . . . . . . . . . . .  260 , 261 , 262 , 263 , 270 , 296 ,  297 , 300, 325 , 326, 327 , 330 ,  331 , 

332 , 333 , 334 , 335 ,  336 , 350 , 351 , 352 , 354 ,  380 
G l utamates ( inc l ud i ng HSG) . . . . . . . 620 , 62 1 ,  622 , 623 
M inera l  Sa lts . . . . . . . . . . . . . . . . . . . . 170 , 339 , 340 , 341 , 450 , 500 ,  501 , 503 , 504 , 508 , 509 , 529 
Natura l Co lours . . . . . . . . . . . . . . . . . . 100 ,  101 , 1 20 ,  140 , 150 ,  153 , 160a , 1 61 , 162 , 1 63 ,  172 
Prope l lants . . . . . . . . . . . . . . . . . . . . . .  290 
Sweeteners . . . . . . . . . . . . . . . . . . . . . . .  420 , 421 ,  422 
Th icken i ng agents . . . . . . . . . . . . . . .  . 

Vegetab le  gums . . . . . . . . . . . . . . . . . . .  400 , 401 ,  402 , 403 , 404 , 405 , 406 , 407 , 410 , 412 ,  413 , 414 ,  415 , 
416 , 440 ,  464 

Vi tamins . . . . . . . . . . . . . . . . . . . . . . . . .  101 , 160 
M iscel laneous . . . . . . . . . . . . . . . . . . . .  153 , 353 , 355 , 460 , 481 , 482 ,  541 , 553 , 558 , 559 , 575 , 578 , 627 , 

631 , 900 , 901 , 903 , 904 , 905 , 920 . 



APPENDIX 9 

LOW SAL I CYLATE/LOW PRE SERVAT I VES/LOW ART I F IC IAL COLOUR I NG/LOW MSG/ LOW AM I N E/LOW BREWERS YEAST D I ET 

D I ET IT IAN :  ______ _ TELEPHONE : _____ ....... _ 

The a im of th i s  d iet i s  to keep the intake of sa l i cylates , amines , preservat ives , art i f ic ia l co lours , 
monosod i um  g lutamate and brewers ' yeast to a min imum . 

SALICYLATES occur natura l ly in many fru its and vegetab les , herbs and sp ices , and are frequent ly used i n  
art i f i c i a l  f lavour ings , perfumes , toothpaste and med icat ions (asp i ri n ) . 

AMI NES occur natura l ly in such foods as chocolate , cheese , wine,  beer, l iver , yeast extracts , dr ied and 
sa lted f ish,  bananas , avocados , broadbeans ,  tomatoes and fermented products .  

MONOSODI UM GLUTAMATE occurs natura l ly in  most sauces , tomato products ,  mushrooms , strong cheeses , yeast 
extracts , meat extracts ,  stock cubes and w ines ;  it can a lso be added as a flavour enhancer i n  most 
soups , sauces , Chi nese food and snack foods . 

BREWERS ' YEAST i s  present in Vegemite,  Promite ,  Marmi te, some wines and beers . 

PRESERVATIVES are added to food to pro long she lf l ife . For example ,  benzoates are used in fru i t  
ju ices ;  sorbate or sulphur d iox ide in  dr ied fru its ,  fru i t  sa lads and sausage mince ; n i tr ites i n  
processed meats ; propi onate in  yeast products ;  and ant iox i dants in  o i l s  and margar ines . 

COLOUR I NGS such as tartraz ine ,  erythros i ne and sunset ye l low are commonly  used in commerc ia l  foods . 

GUIDEL I NES 

1 .  Use on ly foods l i sted as "a l lowed" . 
2 .  Avo i d  foods conta in ing add i t i ves or f lavours , except ,for van i l la .  Check a l l  package labe l s .  
3 .  B e  carefu l w ith med icat ions , to i letries , pressure pack sprays and househo ld c lean ing agents . 

1 .  I t  i s  necessary to carefu l ly check every food package or carton for ment i on of art if ic  ia 1 
f lavour ings , MSG , hydrolysed vegetable prote i n ,  co lours and preservat ives . Use the accompanying 
"Food Add i t i ves" l i st to ident ify spec i f ic  add i t i ves and the i r  correspond ing code numbers . 

2 .  The sa l icy late content of the d iet may be l i bera l i sed after four to s ix weeks . Fol low the 
gu ide li nes i n  the accompanyi ng "Sa 1 i cylate Chart" for introduc ing the moderate sa l icylate foods 
i nto the d i et .  

3 .  S im i lar ly ,  after establ ish ing your sal icylate thresho ld , the "Amine Chart" can be used to 
l ibera l ise the amine content of the d iet . 

4 .  Try to vary the foods and rec ipes you use from day to day and week t o  week . Thi s  w i l l  he lp avo i d  
a bu i ld up of sa l icylates . 

5 .  I f  you are unable  to fo l low these gu i de l i nes because o f  add i t i ona l restr ict i ons (e . g .  da iry 
products or wheat ) .  then the defic i t  must be made up fran other food sources .  An experienced 
d i et i t i an can check your tota l energy i ntake (k i l ojou les) , as wel l  as mak ing you meet your 
requi rements for prote i n ,  v i tamins , minera ls  and other essent ia l  nutr ients . 

FOOD FACTS - D .  Br iggs and M .  Wahlqv ist .  Pengu in  Books . (genera l nutr i t i on) . 
EATI NG MATTERS - D .  Br iggs and M .  Wahlqv i st .  Methuen Haynes . (food add i t i ves ) . 
COMMONSENSE COOKERY BOOK - N . S .W .  Pub l ic Schoo l Cookery Teachers ' Assoc i at ion . Angus and Robertson . 

( p la i n  rec i pes ) . 
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FOOD L I ST AND MEDICATIONS 

FOODS ALLOWED 

BEVERAGES 

Decaffei nated coffee . mi lk . ma lt ,  mi nera l water 
ton i c  water , soda water , water . unpreserved 
lemonade . wh i sky , g i n  and vodka 

Any p l a i n  breads , ro l l s .  muff i ns or crumpets 
Homemade pastry 

Al l f lours except corn based f lours , 
unco loured pasta ( e . g . spaghett i , macaron i )  

CEREALS 

Al l cereal s  except corn , commerc ia l breakfast 
cerea l s  wh i ch do not conta in  fru i t ,  corn , cocoa 
or co louri ng 

B ISCUITS 

P l a i n  home made and commerc i a l  b i scu its ( us i ng 
a l lowed ingred ients )  

FOODS TO  AVO I D  

Tea , fru i t  ju ices , commerc i a l  soft dr inks and 
cord i a l s ,  c ider , w i ne ,  l i queurs , beer , cocoa 

Breads wh ich conta i n  dr i ed fru i ts 
Co loured and preserved pastry 

Cornmea 1 ,  po 1enta . 
Canned baked beans and spaghett i ,  Gravox 

Breakfast cerea ls  wh i ch conta in  dri ed fru i t ,  corn , 
cocoa or co lour ing e . g .  mues l i ,  Su ltana Bran , Froot 
Loops , Coco Pops 

Home made or commerc i a l  b i scu its  wh ich conta i n  
fru i t ,  sp i ces , mi nt , co lour i ng ,  cocoa , MSG or 
savoury f lavour ing 

P l a i n  home made cakes and sponges ( us i ng a l lowed Home made and commerc i a l  cakes wh ich  conta i n  fru it ,  
i ngred ients)  sp ices , m i nt ,  cocoa and colour ing 

Beef . lamb ,  vea l ,  rabb i t .  pou ltry ( no sk i n )  

FISH 
Fresh f i sh and seafood 

Pork and meats conta i n i ng preservat ives , herbs and 
sp i ces e . g .  sausage mince , sausage ro l l s ,  meat p ies ,  
frankfurts , sausages , devon , sa lami , processed 
chi cken , meat paste , seasoned c h i cken 

Frozen , canned , coloured or preserved f i sh 

Cont inued 



FOODS ALLOWED 

Eggs 

DAIRY FOODS 

Butter , a l l cream, a l l  p la i n  m i lks i nc ludi ng 
UHT , condensed , powdered and evaporated 
P la i n  and van i l la yoghurt 
Ice cream - home made or commerc ia l  van i l la 
Fresh cottage cheese , cream cheese and r icotta 

Butter , dr ipp ing ,  margarine and o i l s  ( saff lower 
and sunf lower) (no ant i ox idants ) ,  homemade sa lad 
dress ings 

Pears , Go lden De l ic i ous apples ( 1  per day on ly) , 
Fru i t  can be fresh , frozen or canned i n  syrup or 
water . P ick r ipe fru it and do not eat sk in  

VEGETABLES 

Wh i te potato ( no sk i n) , beans (French,  str ing) , 
brusse l sprouts , cabbage , ce lery ,  ch ives , choko , 
lettuce, l eeks , pars ley, peas , Hung bean sprouts , 
swede , sha l lot s ,  gar l i c .  Dri ed legumes e .g .  sp l i t 
peas , lent i ls ,  soybeans ,  ch ick peas 

Home made soups from a l lowed ingred i ents 

DESSERTS 

FOODS TO AVO I D  

Custard powder, custard m i x  

Art if i c i a l  "cream" in commerc ia l  cakes 
F lavoured mi lks 
Other f lavoured and fru it  yogurts 
Co loured or flavoured i ce cream, iceb locks , ge lato 
A l l other cheeses 

A l l  other o i l s ,  Copha , commerc ia l  sa lad dress ings 

A 1 1  other fru it  
Dr ied fru its ( i nc ludi ng pears ) 
Canned

' fru i ts in natura l ju i ce or nectar ( i nc luding 
pears ) 

A l l other vegetables inc l ud ing broad beans , Pont iac 
( red) potatoes , New potato 

Commerc i a l  stock cubes , soups , grav ies and sauces 

Home made desserts from a l lowed ingred ients -e . g .  Commerc i a l  desserts 
steamed puddings , van i l la junket , egg custard 

LOLL IES AND CHOCOLATES 

Wh i te je l ly beans , wh ite marshme l lows , 
p la in  toffees (Ca l lard & Bowser) , carob 

L iquor ice ,  chewing gum, commerc i a l , m int or fru it  
f lavoured lol l i es and choco lates 

Cont inued 



FOODS AlLO'dED . FOODS TO AVOIP  

NUTS AND CHI PS 

Cashews ( raw) Other nuts , snack foods , potato c r i sps and 
commerc i a l  hot potato ch i ps 

JAMS . SUGARS AND SWEETS 

Go 1 den Syrup , rna It , pear jam ( home-made)  
Sugar (wh i te ,  brown , i c i ng and castor) 

Honey , a l l other jams , conserves and je l l i�s 
( i nc l ud i ng lemon butter ) 

CONDIMENTS 

Pars ley ,  gar l i c ,  sa lt ,  van i l la Herbs , sp ices , m int , mustard , p ick l es , v i negar, 
tomato paste , tomato sauce etc . , meat pastes , f ish 
pastes , f lavour ing syrups , and essences , Bonox, 
Marmite ,  Prom ite,  Vegemite 

TOILETEB I ES 

USE :  

AVO I D :  

Un scented soaps ,  shampoos and cond i t ioners where poss i b l e  and unflavoured toothpaste . 

Contact w ith perfumes , scented deodorants and cosmet ics  pressure pack sprays , household 
c lean i ng agents ,  c igarette smoke and other strong smel l s . 

MEDI CATIONS 

USE :  Paracetamo l tab lets ( Panado l , Parapa i n ,  Panade i ne)  for pa i n  re l i ef . 

AVOI D :  

E lev i t  B D I  adu lt v i tamin  tab lets ( opt i ona l ) .  
White med icat ions where poss i b l e .  Co lour ing can be washed off the surface of tab lets by 
rubb ing gent ly under runn i ng water . Co loured capsu les can be opened and the powdered contents 
taken i n  a spoonfu l of Golden Syrup . 

Al l asp i r i n  conta i n i ng med icat ions , and co loured , f lavoured or preserved med icat ions . Read 
the labe l s  carefu l ly .  Most syrups and l iqu i d  preparat ions , lozenges , laxat i ves and antac ids 
are unsu itab le , as are mentho l , euca lytus , O i l of W i ntergreen , v itamins conta i n i ng PABA, 
co lour ings or f lavouri ngs , herba l preparat ions . 



BALANC ING YOUR D IET 

FOOD SERVING S IZE 

Bread and other cerea l foods 1 s l i ce bread 

Vegetables & Fru it 

M i  lk  & Cheese 

Meat and Meat Subst i tutes 

Butter , margar ine and oi l 

FOOD ADDITIVES 

3/4 cup breakfast cerea l 
1/2 cup cooked r i ce 

1 potato 
1/2 cup vegetab les 
1 p i ece fru i t  

100 m l s  m i l k  
60g fresh cottage cheese 
100 m l s  p la in yoghurt 

1 20g cooked meat 
2 eggs 
3/4 cup cooked lent i ls 

1 teaspoon 

Addi t i ve code numbers wh ich MAY cause adverse react ions : 
Benzoi c  Ac ids . . . . . . . . . . . . . . . . . . . . 210 , 21 1 ,  212 , 213 

Copyri ght 1982 , Austra l i an 
Nutr i t i on Foundat ion 

SERVES PER DAY 

At least 4 serves 

At least 3 serves of vegetables and 1 pear 
(or an occas ional Gol den De l i c i ous Apple)  

At least 6 serves 

At least 2 serves 

3 - 5 serv i ngs 

Co lours . . . . . . . . . . . . . . . . . . . . . . . . . . 102 ,  107 , 1 10 ,  122 , 1 23 ,  124 , 127 , 132 , 133 , 142 , 151 , 155 , 160b 
Prop ion i c  Ac ids . . . . . . . . . . . . . . . . . .  281 , 282 , 283 
Sorb ic  Ac i ds . . . . . . . . . . . . . . . . . . . . . 200 , 201 , 202 , 203 
Su lphi tes . . . . . . . . . . . . . . . . . . . . . . . .  220 , 221 ,  222 . 223 , 224 
N itrates . . . . . . . . . . . . . . . . . . . . . . . . .  251 , 252 
N itr i tes . . . . . . . . . . . . . . . . . . . . . . . . .  249 , 250 
Ant i -ox idants . . . . . . . . . . . . . . . . . . . . 310 ,  31 1 .  312 , 320 , 321 
G lutamates ( inc lud i ng M5G) . . . . . . .  620 , 621 ,  622 , 623 

Add i t i ve code numbers UNLI KELY to cause adverse react ions 
Ant i -cak i ng agents . . . . . . . . . . . . . . . 536 , 551 , 554 
B leach ing agents . . . . . . . . . . . . . . . . . 925 , 926 
Emu l s i f i ers . . . . . . . . . . . . . . . . . . . . . .  322 , 433 , 435 , 436 
Food ac i ds and sa lts . . . . . . . . . . . . . 260 , 261 , 262 , 263 , 270 , 296 ,  297 , 300 , 325 , 326 , 327 , 330 ,  331 , 

332 , 333 ,  334 , 335 ,  336 , 350 ,  351 , 352 , 354 ,  380 
M i nera l Sa lts . . . . . . . . . . . . . . . . . . . . 1 70 , 339 , 340 , 34 1 ,  450 , 500 , 501 , 503 , 504 , 508 , 509 , 529 
Natura l Co lours . . . . . . . . . . . . . . . . . . 100 ,  101 , 120 , 140 , 150 ,  153 , 1 60a , 1 61 , 162 , 1 63 , 172 
Prope l lants . . . . . . . . . . . . . . . . . . . . . . 290 
Sweeteners . . . . . . . . . . . . . . . . . . . . . . .  420 , 421 ,  422 
Th icken i ng agents . . . . . . . . . . . . . . . .  ---
Vegetable  glll1s . . . . . . . . . . . . . . . . . . .  400 , 401 , 402 , 403 , 404 , 405 , 406 , 407 , 410 , 412 ,  413 , 414 , 415 , 

4 16 ,  440 ,  464 
V i tamins . . . . . . . . . . . . . . . . . . . . . . • . .  101 , 160 
M i scel laneous . . . . . . . . . . . . . . . . . . . .  1 53 , 353 , 355 ,  460 , 481 , 482 , 541 , 553 , 558 , 559 , 575 , 578 , 627 , 

631 , 900 , 901 , 903 , 904 , 905 , 920 



* 

* 

* 

ONE SERVE : 

APPENDIX 1 0  

GUIDEL INES FOR THE USE OF THE SAL ICYLATE CHART 

SAL ICYLATE CONTENT 

NEGL IG IBLE 
LOW 
MODERATE 
H IGH 
VERY HIGH 

Fru its : 

Vegetab les : 
Nuts : 
Sweets :  
Herbs/spi ces : 
Dr i nks : 

AMOUNT USUALLY TOLERATED 

any amount 
any amount 
1 serve/day 

_ serve/day 
none 

One i tem (app le .  orange , etc . ) 
One s l ice (watermelon ,  rockmelon , p i neapp le ,  etc . ) 
One cupfu l ( 1 50g) ( su ltanas , berr i es ,  grapes , etc . ) 
Equ iva lent of one cupfu l ( 150g) 
One ha lf  cupfu l (80g ) 
One tab lespoon 
One teaspoon 
One g lass or cup ( 1 5Oml )  

THE FOLLOWI NG AMOUNTS ARE APPROXIMATELY EQU IVALENT : 

AS A GENERAL RULE : 

1 serve fram the MODERATE group 
_ serve fram the HIGH group 
_ serve or less fram the VERY HIGH group 

Those foods w ith  the strongest flavour (tart , ac id ,  sp icy) and aroma have the h i ghest content of 
sa 1 icylates . 

ESTABL I SH I NG YOUR THRESHOLD LEVEL 

If you have just started your low sa l i cylate d iet you shou ld not eat any foods from the moderate col umn 
for 4 - 6 weeks fram commencement of the d iet . After th is  per iod a gradua l introduct i on of these foods 
can be a l lowed . You can have a 1/4 serve of any of the moderate foods every th ird day for a per iod of 
two weeks . I f there i s  no adverse react i on you then have a 1/4 serve every second day for a further 
per i od of two weeks . Aga in i f  there i s  no adverse react ion you can have a 1/4 serve every day for 
another two weeks gradua l ly bu i ld ing up to a 1/2 serve per day for two weeks and then one fu l l serve 
per day for a further two weeks .  After ten weeks of t h i s  gradua l introduct ion you can try 1 - 3 serves 
per day prov ided there i s  no adverse react ion . 

i . e .  F i rst two weeks - 1/4 serve every !hi!9 day 
Second two weeks - 1/4 serve every second day 
Th ird two weeks - 1/4 serve every day 
Fourth two weeks - 1/2 serve every day 
F i fth two weeks - 1 serve every day 

US ING THE SAL ICYLATE CHART 

1 .  Foods from the NEGL IGIBLE and LOW columns can usua l ly be comb ined freely,  w ith  one another and 
w ith  foods fram the MODERATE or H IGH co lumn , as d ictated by your threshold .  

2 .  Foods from the MODERATE col umn may be cambi ned w ith foods from the HIGH col umn ,  prov i ded you do 
not exceed your da i ly threshold leve l . 

3 .  Foods from the VERY H IGH co lumn should  on ly be taken very rarely and i n  sma l l  amounts , accord ing 
to your thresho ld .  

NOTE 1 :  THE EFFECTS OF SALICYLATES HAY BE CUMULAT IVE , AND YOU MAY BEG I N  TO REACT ADVERSELY ONLY AFTER 
SEVERAL DAYS OF EXCEED I NG YOUR THRESHOLD .  

NOTE 2 :  FOR THOSE WHO ARE ALSO SENS ITIVE TO AMI NES AND M . S . G . 
Foods l i sted in CAP ITALS conta i n  SMALL amounts of AMI NES  
Foods l i sted in  CAPITALS conta i n  LARGE amounts of AMI NES 
Foods marked w ith * conta in  natural M . S .G .  



FOOD SAL I CYLATE CONTENT 

Neg l ig ib le Low Moderate H igh Very H igh 

.EB.Y.!I 
BANANA go lden de l i c i ous custard app le  AVOCADO apr icot 
pear app le ( pee led )  ill grapefru i t  b l ackberry 

(pee led) PAWPAW llr:1Q!1 granny smith b lackcurrant 
panegranate loquat app le b l ueberry 

mango jonathan boysenberry 
pear (wi th pee l )  app le cherry 
pers imnon KIWI FRUIT cranberry 
red de l ic i ous lychee currant 

apple  mandari n  DATE 
rhurbarb mu l berry GRAPE* 
tamari 1 10 nectar i ne guava 

PASSIONFRUIT l oganberry 
peach ORANGE 
tange lo P I NEAPPLE 
watenne lon e!J!1 

PRUNE* 
ra i s in 
RASPBERRY 
redcurrant 
rockme lon 
strawberry 
su ltana 
youngberry 

VE§ETABLES 
bamboo shoot brussel sprout asparagus a lfa l fa sprout caps icLm 
cabbage chive beetroot broadbean champi gnon 
ce lery choko BROCCOLI * cucl.I11ber ch icory 
lettuce green beans carrot EGGPLANT end i ve 
potato ( pee led )  green peas cau l if lower watercress GHERKI N  
swede leek marrow hot pepper 

mungbean spout MUSHROOM* � 
dr i ed beans red cabbage on ion rad i sh 
dr i ed peas sha l lot parsn i p  IQ!1A!Q 
brown lent 1 1 s pumpk i n  PRODUCTS* 
red lent 1 1 S SP INACH zucchi n i  

sweetcorn* 
sweet potato 
turn ip  

NUTS 
poppyseed CASHEWS BRAZ IL ALMOND 

COCONUT waterchestnut 
HAZELNUTS 
MACADAM lA 
PEANUTS 
PECANS 
P I NENUTS 
P I STACHIO 
SESAME SEEDS 
SUNFLOWER SEEDS 
WALNUTS 

Cont inued 



Neg l i g i b  le Low Moderate H igh Very H igh 

HERBS and SP IC,S 
gar l ic  a l l sp ice an i seed 
ma lt  v i negar bay leaf cane 1 1a 
pars ley cardamon cayenne 
saffron carraway cumi n 
SOY SAUCE* c innamon curry 
TANDORI c loves di 1 1  
van i 1 1a g inger f i ve sp ice 

nutmeg garam masa la 
pepper ( b lack ) mace 
pepper (white )  MARMITE* 
p imiento mint 
WHITE VINEGAR mi xed herbs 

mustard 
oregano 
papr ika 
rosemary 
sage 
tarragon 
tunneric 
VEGEMITE* 
WORS TER SAUCE* 

SWE,TS 
carob carame l s  mo lasses honey 
COCOA golden syrup l i corice 
mapl e  syrup peppermi nts 
white sugar 

BEVERAGES 

� COFFE, 92.EEli ill 
Andron i cus Harr i s  instant Harr is  Mocha a l l brands 
Pab lo i nstant Bushe l l s instant Internat iona l peppermi nt 
decaffe inated Bushe l l s  Turk i sh Roast instant 

Robert Tinms Meccona instant CEREAL COFFEE 

� i nstant Nescafe instant Nature ' s  cuppa 
Aktav ite 
M i lo ill ill ALCOHOL 
Ova lt i ne camani l le decaffe inated l iqueur* 

roseh ip  fru it  port* 
ALCOHOL RUH* 

g i n  CEREAL COFFEE CEREAL COFFEE WI N,* 
vodka dande l i on Reform 
whi sky Ecco 

Bambu OTHER 
coke 
fru i t  ju ice 
roseh i p  syrup 

ALCOHOL 
BEER 
BRANDY* 
c i der 
�* 



APPENDIX 1 1  

GUI DELI NES FOR THE USE OF THE AMI NE CHART 

AMI NE CONTENT 

NEGL IG IBLE 
LOW 
MODERATE 
HIGH 
VERY H IGH 

* Amounts equ iva l ent to one serve : 
Fru its  

Vegetab les 

t!Y1! 
Meats & f i sh 
Cheese 
Choco late 
Sweets 
Herbs/spi ces & other cond iments 
Dr i nks  

Negl i g i b  le  

FRU ITS 
APPLE 
APR ICOT 
BLUEBERRY 
GOOSEBERRY 
L I ME 
PEACH 
pear 
RHUBARB 
STRAWBERRY 

VEGETABLES 
ASPARAGUS 
cabbage 
CAPSICUM 
CARROT 
ce lery 
CORN * 
CUCUMBER 
french bean 
green pea 
lettuce 
l ima bean 
ON ION 
potato 
RADI SH 
soy bean 
TURN I P  
ZUCCHI N I  

Low 

BLACKCURRANT 
CHERRY 
GRAPEFRUIT 
HONEY DEW MELON 
MANDARI N  
REDCURRANT 
ROCKMELON 

AVERAGE AMOUNT TOLERATED* 

any amount 
5 serves/day 
1 serve/day 
1/10 serve/day 
none 

One i tem (app le , orange , etc . ) 
One s l ice ( rockme lon , p ineapp le , etc . ) 
One cupfu l ( 1 50g) ( berr ies ,  grapes , etc . )  
Equ iva lent of one cupfu l ( 1 50g) 
One ha lf  cupfu l (80g) 
100 grams ( NOTE : amine leve ls i ncrease wi th age ing) 
60 grams ( 2  average s l i ces) 
30 grams (3  squares ) 
One tab lespoon 
One teaspoon 
One g lass or cup ( 1 5Oml )  

AMI NE CONTENT OF FOOD 

Moderate 

DATES 
KIWI FRU IT 
ORANGE 
PASS IONFRUIT 
pawpaw 
TANGERI NE 

BROCCOLI * 
CAUL IFLOWER 
DI LL P ICKLE 
OL IVES 

H i gh 

AVOCADO 
banana 
F IG 
GRAPES * 

LEMON 
P INEAPPLE 
PLUM 
RASPBERRY 

EGGPLANT 
MUSHROOM * 
TOMATO * 

Very H igh 

sauerkraut 
SP INACH 

Cont inued 



Negl i g i b  le Low 

NUTS 
ACORN ALMOND 
AMER ICAN CHESTNUT BEECHNUT 
BUCKEYE NUT cashew 
HORSE CHESTNUT COCONUT 
SUNFLOWER MACADAM lA 
P I NENUT 
P ISTACHIO 

MEATS .  CHICKEN AND FISH 
beef 
chicken 
lamb 

CHEESE 
cottage cheese 

Moderate 

BRAZIL  NUT 
FI LBERT 

ch icken l i ver 
ham 
sa lami 
sa lmon ( canned) 
tuna ( fresh) 

H igh 

ENGL I SH WALNUT 
MACKERNUT 
PECAN 
SWEET P IGNUT 

bacon 
mackere l (canned) 
pork 
sardi nes ( canned)  

Very H igh 

BLACK WALNUT 
BUTTERNUT 

beef 1 iver 
cap l i n  ( sa lted) 
ch icken sk in  
f i sh mar inades 
f i sh meat 
herr ing (dr ied)  
herring (p ick led) 
herr ing roe 
herr ing (sa lted) 
herr ing ( srooked) 
mackerel ( dried) 
sard ines (dr ied) 
sausage 
tuna ( canned ) 

br i e* 
camembert * 
chesh i re 
chedda r cheese 
cracker barrel 
dan i sh b l ue 
dutch g loucester 
edam 
emnental  
eng 1 1sh cheshire 
gouda * 
gruyere * 
jaa l sberg 
l e icester 
l iederkratz 
l imberger 
mozare l la 
munster 
pannesan * 
processed cheese 
provolone 
roquefort * 
romano 
st 1 1  ton 
swi ss 
wens leyda le  

Cont inued 



Negl i g i b le Low Moderate H igh 

SWEETS 
m i lk  chocolate 
wh ite choco late 

CONDIMENTS 

BONOX * 

MEAT EXTRACTS * 

soy sauce * 
VEGEMITE * 

BEVERAG,S 
ALE BEER 
CHAMPAGNE CHIANTI 
SAKE CLARET * 
STOUT dr i nk ing chocolate 

A l len , J . G .  and Ha l l ,  K . J . ( 1980 ) . 
B l ackwe l l ,  B .  and Mabb itt , L . A .  ( 1965 ) . 

AMINE REFERENCES 

B lackwe l l ,  8 . , Mar ley, E . , P r i ce ,  J. and Taylor , D. ( 1 967) . 
B lackwel l ,  8 . , Mabb i tt ,  L . A .  and Mar ley ,  E .  ( 1969 ) . 
8 l ock , R .J .  ( 1951 ) .  
Bonnet , G . F .  and Nepheux . ( 197 1 ) .  
Bou l ton , A . A . , Cookson , 8 .  and Pau lton R .  ( 1970) . 
Chambers , T . L .  and Starusk iew i cz , W . F .  ( 1978 ) . 
Chaytor ,  J . P . ,  Crathorne B .  and Saxeby , M . J .  ( 1975) . 
Coff i n , D .  E . ( 1969) . 
Coff i n , D . E .  ( 1970) . 
Co le , 0 . 0 . , Harper , W . J .  and Hank inson , C . L .  ( 1961 ) .  
Dahlberg , A . C .  and Kos i kowsky , F . V .  ( 1948) . 
Da i s ley ,  R .W .  and Gudka , H . V .  ( 1980 ) . 
Feldman , J .M .  ( 1983 ) . 
Fe ldman , J .M .  and Lee , E . M . ( 1985) . 
Foo , L .Y .  ( 1967 ) . 
Foy, J . M .  and Parratt , J . R .  ( 1 960) . 
Foy, J .M .  and Parratt , J . R .  ( 1961 ) . 
Gent le , J .  ( 1971 ) . 

FRUIT WINES 
PORT * 
RED WINE * 
SHERRY * 
WHI TE WINE * 

Gonza lo ,  J . C .R . , Moreno , C . G . , Cerro A . G .  and Font , A . M .  ( 1979 ) . 
Han i ngton , E .  ( 1980 ) . 
Hedberg , D . L . , Gorden , M .W .  and G lueck , B . C .  ( 1966 ) . 
Horwitz , D . , Lovenberg , Enge lman , K .  and Sjoerdsma , A .  ( 1964 ) . 
Hughes , R . 8 . ( 1 958) . 1  
Hurst , W . J . , Mart i n ,  R .A . , Zoumas , B . L .  and Tarka , S . M . ( 1982 ) . 
Kos ikowsky, F . V .  and Dah lberg , A . C .  ( 1948 ) . 
Kuhn , D . M .  and Lovenberg , W .  ( 1982 ) . 
Lovenberg , W .  ( 19 73 ) . 
Luthy ,  J .  and Sch latter , C .  ( 1983 ) . 

Very H i gh 

dark choco late 

MARMITE * 



Maga , J . A .  ( 1978) . 

Marley ,  f .  and B l ackwe l 1 ,  B .  ( 1970 ) . 

Moruzz i ,  G .  and Ca l darera , C . M .  ( 1964 ) . 

Ough , C . S . ( 1971 ) . 

Overton , M and Lukert , B .  ( 1977 ) . 

AMI NE R EFERENCES 

Pechanek , U . , Pfannhayser ,  W. and Wo i d i ch ,  H. ( 1983 ) . 

P i erpao l i .  P . G .  ( 19 72 ) . 
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Fru i ts 

grape 

grapefru i t  

nectar i ne 

orange 

peach 

p l t.m 

prune 

strawberry 
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MSG I DENT I F I ED I N  FOODS 

Meat s/ F i sh Beverages 

beef brandy 

codf i sh g i n  

ch i cken port 

duck wh i skey 

egg w i ne 

lamb 

mackere l 

pork 

sa lmon 
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1 .  Bessman , S . P .  and Hochste i n , P. ( 1970) . 

Vegetab l es 

brocco l i 

beetroot 

carrot 

corn 

mushroan 

on i on 

peas 

potato 

sp i nach 

tomato 

2 .  F i ler , L . J . , Garantt i n i ,  5 . , Kane , M . R . , Reyno lds , W . A .  and Wurtman , R . J .  ( 1979 ) . 
3 .  Garatt i n i ,  S .  ( 1979 ) . 
4 .  I nst i tute of Food Techno log i st s  ( 1 980 ) . 
5 .  Jayaram, R .  ( 1980 ) . 
6 .  Stewart , P .  ( 1984 ) . 

Da i ry 

butterm i  lk  

camembert 

cow mi lk 

dan i sh b lue 

gruyere 

human mi  lk 

parmesan 

roquefort 
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FOLLOW-UP QUEST I ON NA I R E  F O R  R I U/AO PAT I E NTS 

WHO COMPL ETED THE PROTOCOL 

Have you had any recurrences of your symptoms? 

How long have you been symptom free? 

Have you re laxed your d i et? 

If so , wh i c h  foods and how much? 

IF YES : 

How often? 

How severe were these ep i sodes? 

What med i cat i on d i d  you take? 

Have they been re lated to food? 

Were they acc identa l ?  

Wh i ch foods were i nvo lved? 

How much was eaten? 

Have you not i ced a comb i ned effect w i th severa l foods? 

Have you ever gone back to the e l imi nat i on d i et for re l i ef? 

APPEND I X  14  

y e s  D 

yes D 

FOLLOW-UP QUESTI ONNAIRE FOR R I U/AO PAT I ENTS WHO D I D  NOT COMPLETE 

THE EL I M I NAT ION D I ET AND CHALLENGE PROTOCOL 

D i d  you start the e l imi nat i on d i et ?  

I f  so , d i d  i t  he l p  your symptoms? 

D i d  you rema i n  on a mod i f i ed d i et or return to your norma l d i et? 

I f  mod i f i ed ,  what changes did you make to your d i et? 

D i d  you seek he l p  or treatment e lsewhere? 

If so where? 

What treatment d i d  you have and what was the outcome? 

Are you st i l l  gett i ng recurrences of symptoms? 

If so , how do you contro l t hem? 

no o 

no o 
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FOL LOW-UP QUEST IONNAIRE  FOR  PAT I E NTS WHO COMPLETED THE  PROTOCOL 

At t he beg inn i ng of your e l i m i nat i on d i et ( before you started the cha l lenges ) : 

D i d  you have a w i t hdrawa l react i on? yes no 

D i d  you become more sens it i ve to sme l l s? yes no 

How much d i d  your symptoms improve? 

Al l symptoms D Much D A l i tt le 0 No better D d i sappeared better better at a l l 

S i nce f i n i sh i ng your cha l l enges , are you? 

Comp lete ly 0 Much D A l i tt le D No better D Worse D we l l  better better at a l l  

I f  you have had recurrences of symptoms , p lease l i st : 

Symptoms ( de sc r i be )  How often? How severe? Comments 

Are your recurrences t r i ggered by : 

Foods o Sme l l s  D Other D Don ' t  know o 
P l ease l i st : 

Food/sme l l /other Symptoms t r i ggered 

Have you been ab le to re- i nt roduce any foods you were prev i ous ly unab l e  to eat? 

Food Amount t o l erated per day Food Amount to l erated per day 
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FOLLOW-UP QUESTI ON NA I R E  FOR PAT I ENTS WHO D I D  N O T  COMPLETE THE 

EL I M I NAT I O N  D I ET AND CHALLENGE PROTOCOL 

What were your reasons for not comp l et ing the e l iminat ion d i et and cha l l enge programme? 

No improvement on e l imi nat ion d i et 

D i et too str ict or d i ff i cu lt 

D i d  not want to take cha l l enges 

Other ( state ) 

What d i et are you current ly fo l l ow i ng? 

An unrestr i cted ( norma l )  d iet 

A restr i cted (mod i f i ed )  d i et 

If you have mod i f i ed your d i et : 

Wh i c h  foods have you restr i cted? 

Do any sme l l s/fumes cause symptoms ? ( l i st )  

How are you now , compared to when you were g i ven the e l i m i nat i on d i et? 

Comp lete ly D Much 

we l l  better D A 1 i tt le 

better 

D i d  you seek adv i ce/therapy e l sewhere? 

If s o ,  where? 

What adv i c e/therapy was g i ven? 

D i d  th i s  he l p? 

Just the D same D A l i tt le 

worse o Much 

worse D 




