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Chlorothiazide is now becoming a 
very popular and an ideal diuretic. 

- It is an extremely potent and orally 
effective non-mercurial diuretic 
agent, and was synthesized by 
Novello & Sprague in 1957. Its prin
cipal action is substantially different 
from mercurial and other diuretic 
agents and is also effective in combi
nation with standard hypotensive 
drugs for the treatment of hyperten-· 
sion. 'Chlotride', manufactured by 
Merck, Sharp & Dohme, was tried 
in cases of toxemia of pregnancy and 
its effects were studied. 

Chemistry and Pharmacology 

It is known chemically as 6-chloro-
7 -sulfamyl-1, 2, 4-benozothiadiazine-
1, 1-dioxide, and has been designated 
by the generic name of 'chlorothia
zide'. It belongs to a class of hetero
cyclic compounds of which the parent 
compound is benzo-l, 2, 4-thiadiazine. 

It is a colourless crystalline com-
pound with a molecular weight of 
295.7. It has low solubility in water 
but is readily soluble in dilute aque
ous sodium hydroxide. It is soluble 
in buffer or urine to the extent of 
about 50 and 150 mg. per 100 c.c. at 
pH 4 and 7, respectively. 

Its clinical trials have been pre
ceded by extensive studies in labora
tory animals, showing that even when 

taken by mouth, it is uniformly and 
rapidly absorbed; its action starts 
within a few hours (Baer et al). It 
does not develop tolerance even after 
prolonged administration, and is 
virtually free from gastrointestinal 
or other disturbing side effects. It ls 
eliminated rapidly by the kidney. At 
effective doses the compound does 
not alter significantly glomerular 
filtration rate or renal plasma flow. 
It has also ability to counteract the 
salt retention of adrenocortical ste
roids. It has a high therapeutic index, 
the oral acute lethal dose being 8.5 
gm. per kilogram of body weight in 
mice and more than 10 gm. per Kg. 
in rats, i.e. hundreds of times in ex
cess of the maximum therapeutic 
dosage in man. 

It is mainly a saluretic agent, 
markedly increases the excretion of 
sodium and chloride and also posses
ses carbonic anhydrase inhibitory 
action (Ford & Moyer). This effect 
seems to be specific for the renal 
tubular mechanism. The compound 
is not concentrated in erythrocytes 
or the brain in sufficient amounts to 
influence the activity of carbonic 
anhydrase. It does not produce aci
dosis, or any electrolyte imbalance. 

Etio-pathology 
The exact cause of toxemia of 

pregnancy is still not known but one 
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thing seems to be certain that there 
is some metabolic defect which leads 
to abnormal handling of water and 
electrolytes. Dieckman has demons
trated that elimination of water in
gested or injected is delayed in preg
nant women and to a greater degree 
in women with toxemia of preg
nancy. Hughes & Venning have 
observed that sodium retention in 
toxemic women is due to increased 
excretion of adrenocortical steroids. 
In any case factors responsible for 
excessive sodium retention or in
creased reabsorption should be res
ponsible in the pathogenesis of toxe
mia of pregnancy (Chesley) . 

Increased ingestion of water leads 
to diuresis but with this excretion of 
sodium is diminished. Slight edema 
is easily cleared out by administra
tion of ammonium chloride. But 
when edema is more it does not bring 
satisfactory diuresis. Assali has 
found that toxemic women who have 
decreased sensitivity to ammonium 
chloride are unable to mobilize 
the retained amounts of sodium. 
Mercurials bring good diuresis in 
cases of edema with congestive car
diac failure, but are not advisable for 
cases of nephritis because they might 
damage the tubular mechanism by 
their direct toxic action. Recent 
biopsy studies have shown that the 
lesion of toxemia resembles nephritis 
(Dieckman & Potter), and thus it 
would be inadvisable to use mercu
rials for toxemic patients. 

Acetazolamide gives excellent diu
retic effect in edema states of preg
nancy but develops resistance by 
prolonged administration .and is un
able to control edema in congestive 
cardiac failure. A synthesis of a 
non-mercurial compound possessing 

biological properties of both organic 
mercurials and carbonic anhydrase .. 
inhibitors has brought into existence - "' 

· 'Chlorothiazide'. It has undergone 
repeated trials and research (Novello 
& Sprague). 

Ford & Spurr have studied and 
shown that Chlorothiazide is efficient 
in congestive heart failure and in 
pregnancy edema. Acetazolamide is 
reported to have developed drug 
resistance (Hanley et al) while chlo
rothiazide maintains effective diuresis ~ 
even after prolonged administration 
and is effective in many cases that do 
not respond to other diuretic agents 
(Finnerty et al). It is also suggested . 
by observation and study (Finnerty 
et al) that possibly the action of 
chlorothiazide is not through inhibi-
tion of carbonic anhydrase but pos
sibly by direct action on renal tubular 
transport mechanism. Trials made 
by Freis et al show that oral admi
nistration of chlorothiazide has anti
hypressive effect and it also paten·· • _ 
tiates the effects of the hypotensive 
drugs and thus is a more suitable 
drug for toxemic cases. It is observed 
by some workers that the antihyper
tensive effects of chlorothiazide, apart 
from the effect of excessive salt 
depletion, may be due to direct hypo
tensive action (Hollander and Wil
kins). It is also interesting to note 
that the blood pressure of normoten-
sive is not reduced by this drug. ~ c._ 

Another advantage is that potas
sium level is not disturbed by even 
prolonged administration of chloro
thiazide. Possibly because it is 
rapidly absorbed and starts its action 
immediately and gets eliminated very 
soon by the kidney. The patients get ~ 
sufficient time to get satisfactory dis- ._,_ • ~ 
tribution of ingested potassium be-
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·fore the second dose is given~ Thus 
electrolyte depletion is not likely to 
take place within the dosages advo
cated even if it ,is continued for a 
long time. Only in exceptional cir
cumstances when the drug is conti
nued in combination with diets very 
low in sodium or when external loss 
is occurring due to protracted vomit
ing, diarrhoea or fever, that it might 
lead to severe electrolyte imbalance 
when potassium administration might 
be required. But further expe
rience and time is necessary to deter
mine the effectiveness of the drug in 
such conditions. 

Clinical Material and Results 

40 cases of pre-eclampsia were 
tried with 'Chlotride' and are com
pared with a control series of 40 other 
cases. The patients were clinically 
examined and their blood pressure, 
record of weight and complete urine 
analysis were done. They were 
checked up at weekly interval: Out 
of them, 10 patients were kept 
indoors for an additional therapy of 
a hypotensive drug. These patients 
had history of previous hypertension 
or their blood pressure was more 
than 150 systolic. Serpasil tablets of 
0.25 mgms. were given twice a day 
~them. · 

.--- •' Doses and Duration 

All patients in trial series were 
given one tablet of 'chlotride' 500 
mgms. twice a day. The treatment 
was continued for two weeks to ten 
weeks, depending upon the clinical 
response. In the control series cal
cium tablets were given in exactly 
similar way. 

-Results-

The weight loss was found to be 
varying from about 0 ·lb. to 18 lbs. 
per week. The complete clearance of 
edema was seen in 29 patients, only 
decrease of edema was seen in 7 
patients and 4 patients showed no 
change in edema. About 20 mm. re
duction of systolic blood pressure 
was seen in 80 % of the cases. The 
decrease in the amount of albumi
nuria was noted as follows:-

4 + to 0 in 6 patients, 3+ to 0 in 11 
patients and 2+ to 0 in 23 patients. 
Their ages varied from 18 to 40 years 
and parity from I to XI, out of which 
seven were primiparous. Studies of 
plasma electrolyte concentrations 
were not done in the series. 

Dosage and Toxicity 

The dose administered was 1000 
mgms. per day. One tablet of 500 
mgms. was given in the morning and 
the other in the afternoon. The 
onset of action was occurring in first 
two hours and the peak of action 
was in 4 to 6 hours. 

The only toxic manifestation noted 
when chlorothiazide was given to 
pregnant patients was mild nausea in 
3 patients and occasional paresthesia 
of extremities, malaise and fatigue 
in 2 patients. But continued adminis
tration did not give relief in 4 
patients. 

In the control series similar cases 
were selected. They were also clini
cally examined every week and their 
blood pressure, weight and urine 
were also checked up. In every case 
there was marked increase in weight. 
The weight gain varied from 8 to 13 
lbs. in a week. They were given 
calcium tablets as placebo. Out of 
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the 40 cases, edema decreased in 4 
cases only by bed rest. Five cases 
showed increase of edema and rest 
of them showed persistence of edema. 
Blood pressure also remained high 
or increased in many cases. The albu
minuria was cleared up in 4 cases and 
the rest of them did not show any 
change. Their ages varied from 19 
to 38 years and parity from I to XI, 
out of which 6 were primiparaes. So 
far as the variation in weight was 
concerned 2 of them reduced in 
weight, 3 remained constant and re
maining ones increased in weight. 
The maximum increase of weight 
was 19 lbs. 

Comments 

In 30 % to 40 Yo of normal preg
nant women, edema of varying deg
rees appears from the fifth or sixth 
month of gestation without rise of 
blood pressure or albuminuria, but 
it subsides with rest in bed, eleva
tion of the foot of the bed and restric
tion of salt in the diet. These 
patients under trial were also select
ed and everyone had definite edema, 
albuminuria and rise of blood pres
sure. They were compared with simi
lar cases who were given only bed 
rest and no medication except cal
cium tablets. 

Initial weight loss in the cases 
under trial was most marked in the 
first week. They were all taking 
usual balanced salt diet. Only excess 
of salt was omitted. In 4 cases, in 
whom it was continued for even 
eight weeks, no reduction of edema 
was observed, and the tablets were 
not found to be effective. 

Apart from diuretic properties, 
chlorothiazide also showed definite 
antihypertensive effect. It had no 

toxic effects and nobody developed 
tolerance but 4 cases did not show ..._ 
reduction of edema. The greatest 
advantage was that it could be given 
orally in very simple dosage schedule 
(twice a day, morning and after
noon). No restriction of salt was im
posed on the patients and this created 
a great pleasing effect on them. 

Whenever more reduction of blood 
pressure was necessary a small 
dosage of serpasil was added which "'" 
gave very satisfactory results. 

Thus chlorothiazide was an ideal 
diuretic for the treatment of toxemias 
of pregnancy. If given alone at the 
first sign of excessive weight gain or 
slight elevation of blood pressure it 
would frequently reverse the toxe
mic process. This property would 
enable chlorothiazide therapy to be 
started at the first prenatal visit, for 
the hypertensive patient who is more 
prone to develop toxemia. When 
given in combination with Serpasil 
in the patient with severe toxemia, ,. ~ 
chlorothiazide, in addition to exert-
ing its diuretic effect, greatly enhanc-
ed the potency of the antihyperten
sive agent. Four cases, for unex
plainable reasons, did not respond to 
chlotride. 

Summary 

40 patients with edema, albumi- -
nuria and hypertension or toxemia 
received 'Chlorothiazide' and its re
sults are compared with a control 
series of equal number. It produced 
very effective diuresis in most of 
these patients. The reduction of 
edema and lowering of blood pressure 
was very significant compared to the 
control series. It was found to be "' -
potent orally, and an active non-toxic 
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diuretic. It also enhanced the potency 6. 
of antihypertensive agents. 

The absence of toxic manifesta
tions, excepting the symptoms of · 
mild nausea, occasional paresthesia, 7. 
malaise and fatigue, make it an ideal 
drug. Only four cases did not res- 8. 
pond to chlorothiazide therapy. 

Chlorothiazide is thus observed to 
be a valuable adjunct to current 
methods of treating pre-eclampsia 9. 
patients. 
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