
Z142L	

Cardiovascular	Physiology	lab	



To	Accomplish	Today	

•  CV	Physiology	–	two	
exercises	in	the	lab	
manual	
1.  Exercise	31:		

ConducEon	system	of	
the	heart		
•  EKG	–	AliveCor	

2.  Exercise	33:		BP	and	
pulse	determinaEons	

•  Supplemental	
experiments	

•  Experiments	
–  Effects	of	age,	sex,	
exercise	and	body	
posiEon	on	EKG,	BP	and	
HR.	

•  Prepare	to	write	your	
1st	Z142L	lab	report.	
–  Due	6	March	2017	
(along	with	the	
notebook	and	on	the	
same	day	as	the	1st	lab	
pracEcal!)	



HUMAN	CV	PHYSIO:		ConducEon	
•  State	the	funcEon	of	the	intrinsic	conducEon	system	
of	the	heart.	

•  List	the	elements	of	the	intrinsic	conducEon	system	
of	the	heart	and	describe	how	impulses	are	iniEated	
and	conducted.		

•  IdenEfy	and	interpret	ECG	waves	in	terms	of	
depolarizaEon	and	repolarizaEon	events.		

•  Calculate	heart	rate	and	wave	intervals	from	ECGs	
recorded	during	lab	period.		

•  Evaluate	the	effects	of	exercise	and	body	posiEon	on	
ECG	waves.		

Master	the	objecEves	for	the	Human	CV	Physiology:	ConducEon	System	of	the	Heart	
and	ECG.	



HUMAN	CV	PHYSIO:		ConducEon	
•  Intrinsic	conducEon	system.	

–  Examine	models	and	figures	



HUMAN	CV	PHYSIO:		ConducEon	

•  Recording	ECG	using	the	AliveCor	iPhone	device	and	
App.	
–  All	students	get	a	20-30	second	base	line	reading	

•  Record	BP	using	a	sphygmomanometer	(blood	
pressure	cuff).	
	



Intrinsic	ConducEon	Supplemental	
QuesEons	

Ques%on	 Answer	

Describe	the	physiological	basis	of	the	
intrinsic	heart	beat	and	auto-rhythmicity.	

	
	
	

What	are	the	extrinsic	and	intrinsic	
control	centers	for	heart	rate?	

	
	
	

SA	node	

List	the	components	of	the	intrinsic	conducEon	system	in	sequence	starEng	with	the	
SA	node.		You	may	need	to	add	or	subtract	arrows.	



DefiniEons	
Term	 Defini%on	

Tachycardia	

Bradycardia	

FibrillaEon	

Systole	

Diastole	

Cardiac	cycle	

Pulse	

Pulse	pressure	

Pulse	deficit	

Blood	pressure	

Sounds	of	Korotkoff	

MAP	



ObjecEve	2:		List	and	
idenEfy	the	elements	of	
the	intrinsic	conducEon	
system,	and	describe	
how	impulses	are	
iniEated	and	conducted	
through	this	system	and	
the	myocardium.	



Recording	ECGs	using	the	AliveCor	
device	

We	will	record	30	seconds	of	acEvity	and	you	will	get	an	email	of	your	results.	

You	should	
have	a	photo	
of	yourself	for	
the	methods	
secEon	of	both	
your	notebook	
and	the	CV	
paper.	



Hypothesis	Statements	-	Effects	of	body	
posiEon	and	exercise	on	ECG	waves	and	BP	
Variable	 Hypothesis	

	
Laying	down	
	

	
	

	
Signg	up	aher	laying	
down	

	
	
	

	
Breath	holding	for	20	
seconds	

Exercising	for	5	minutes	
	
	
	

Your	hypothesis	statements	are	placed	in	the	introducEon	of	your	paper	and	
discussed	(were	you	right	or	wrong	and	why)	in	the	discussion	secEon.		





You	will	label	the	three	
waves	that	make	up	the	
normal	ECG	as	well	as	
the	intervals	and	
segments.	
	
You	will	then	calculate	
the	average	duraEon	of	
all	major	waves	and	
segments.		See	the	lab	
book	for	instrucEons,	but	
use	three	ECGs.	
	
Go	to	
hjp://en.my-ekg.com/
basic-principles/
intervals-segments-
ekg.html	to	read	about	
the	waves,	segments	and	
intervals.	

Indicate	the	normal	length	of	the	cardiac	cycle.	





Wave	 Normal	
(seconds)	

Measured	dura%on	
(seconds)	

Average	of	
measurements	
(seconds)	

P	 0.06-0.11	

1.	

2.	

3.	

QRS	complex	 0.08	-	0.12	

1.	

2.	

3.	

T	 0.16	

1.	

2.	

3.	

Average	duraEon	of	ECG	waves		



Average	duraEon	of	ECG	segments.	
Segment	 Normal	

(Miliseconds)	
Measured	dura%on	
(seconds)	

Average	dura%on	
(seconds)	

P-R	Interval	 120-200	
1.	

2.	

3.	

P-R	Segment	 80	
1.	

2.	

3.	

S-T	Segment	 120	
1.	

2.	

3.	

Q-T	Interval	
310-450		
(460	in	kids	and	
470	in	women)	

1.	

2.	

3.	

T-P	Segment	 Variable	
1.	

2.	

3.	

QRS	–	QRS	
Interval	 60	-	100	

1.	 	
	
EsEmated	HR:		_______________________	2.	

3.	



More	quesEons	

Ques%on	 Answer	

Compare	your	results	to	
clinical	norms.		Are	your	
values	“normal?”	

What	does	a	prolonged	P-R	
segment	indicate	clinically?	

What	does	a	prolonged	T-R	
interval	indicate	clinically?	

Compare	“segment”	to	
“interval”	on	an	ECG.	



Subject/Sex/
Age/Fitness	

Ac%vity	 HR	 P	 PR	 RR	 QRS	 ST	 QT	 T	 T	
(HT)	

TR	

1	 Laying	(baseline)	

Signg	up	

Breath	hold	(20	sec)	

Exercising	(5	min)	

2	 Laying	(baseline)	

Signg	up	

Breath	hold	(20	sec)	

Exercising	(5	min)	

3	 Laying	(baseline)	

Signg	up	

Breath	hold	(20	sec)	

Exercising	(5	min)	

Effects	of	exercise	and	body	posiEon	on	ECG	intervals	



Subject/Sex/
Age/Fitness	

Ac%vity	 HR	 P	 PR	 RR	 QRS	 ST	 QT	 T	 T	
(HT)	

TR	

4	 Laying	(baseline)	

Signg	up	

Breath	hold	(20	sec)	

Exercising	(5	min)	

5	 Laying	(baseline)	

Signg	up	

Breath	hold	(20	sec)	

Exercising	(5	min)	

6	 Laying	(baseline)	

Signg	up	

Breath	hold	(20	sec)	

Exercising	(5	min)	

Effects	of	exercise	and	body	posiEon	on	ECG	intervals	



Average	 Ac%vity	 HR	 P	 PR	 RR	 QRS	 ST	 QT	 T	 T	
(HT)	

TR	

Laying	(baseline)	

Signg	up	

Breath	hold	(20	sec)	

Exercising	(5	min)	

Effects	of	exercise	and	body	posiEon	on	ECG	intervals	

Produce	a	bar	
graph	comparing	
each	acEvity	using	
the	averages	of	
pooled	data.	

m
ili
se
co
nd

s	

PR															RR													QRS																ST																QT														TR	

#,	Title,	DescripEon	

Key:	
Baseline	
Signg	
Breath	holding	
Exercising	

Add	
appropriate	

scale	



Produce	a	bar	graph	comparing	each	acEvity	using	the	averages	of	pooled	data.		Make	
sure	to	correctly	label	the	“Y”	axis	with	Beats	per	minute	for	HR	and	millimeters	(mm)	for	
the	wave	heights.		You	can	use	both	the	leh	and	right	sides	of	the	box	as	“Y”	axes.		Put	
the	appropriate	scale	along	with	the	axes	heading.	

HR													P															QRS																T	

#,	Title,	DescripEon	

Key:	
Baseline	
Signg	
Breath	holding	
Exercising	

BPM	 MM	

In	your	paper,	you	will	need	to	discuss	the	findings	you	represent	in	these	graphs.		Talk	
about	normal	and	what	it	means	when	these	numbers	are	too	high	or	too	low.		Do	not	
discuss	the	results	in	the	results	secEon.		The	results	secEon	contains	your	graphs,	not	
data	tables	or	discussion.		Data	tables	are	for	the	lab	notebook.	

Add	
appropriate	

scale	

Add	
appropriate	

scale	



You	need	to	be	able	to	diagram	and	describe	the	events	
that	are	occurring	in	the	heart	at	the	Eme	of	each	of	the	
wave	deflecEons.	



This	diagram	
illustrates	a	three-
lead	hook	up	to	take	
an	ECG.		We	are	
doing	a	one-lead.	
	
Explain	how	a	one-
lead	ECG	works	and	
compare	it	to	a	three-
lead	and	the	normal	
12-lead	ECG.	



Label	each	
of	these	
tracings	
and	explain	
what	is	
shown.	



Label	each	
of	these	
tracings	
and	explain	
what	is	
shown.	



CV	BP	and	Pulse	
AcEvity	1.		Use	a	stethoscope	
to	auscultate	heart	sounds.		
AcEvity	2.	Palpate	major	
pulse	points.		
AcEvity	4.		Apical	pulse	
AcEvity	5.	Use	a	manual	
sphygmomanometer	to	
measure	blood	pressure.		
•  Measure	or	calculate	pulse,	

pulse	pressure,	mean	
arterial	pressure	and	stroke	
volume.		

q  Define	systole,	diastole,	
and	cardiac	cycle.		



Label	the	Wiggins	diagram.	



You	should	be	able	to	label	a	figure	like	this	and	relate	it	to	the	conducEon	aspects	of	
the	cardiac	cycle.		Describe	what	is	occurring	in	each	panel	of	this	diagram.		Be	able	to	
label	all	the	parts	of	the	heart	and	associated	blood	vessels.	

ObjecEve	2	BP	&	Pulse:		Indicate	the	normal	length	of	the	cardiac	cycle,	the	relaEve	
pressure	changes	occurring	within	the	atria	and	ventricles,	the	Eming	of	valve	closure,	and	
the	volume	changes	occurring	in	the	ventricles	during	the	cycle.	
	
ObjecEve	3:		Correlate	the	events	of	the	ECG	with	the	events	of	the	cardiac	cycle.	



CV	BP	and	Pulse	
Use	a	stethoscope	to	listen	
to	heart	sounds	(S1	and	S2)	
in	each	of	the	following	
locaEons	(see	Figure	33a.2	
on	p	494).	(BE	SURE	TO	
CLEAN	EAR	PIECES	BEFORE	
USE)		

–  2nd	intercostal	space	right	of	
sternal	margin		

–  2nd	intercostal	space	leh	of	
sternal	margin		

–  5th	intercostal	space	leh	of	
sternum		

–  5th	intercostal	space	right	of	
sternum		

Obj	4:		Use	the	stethoscope	to	auscultate	heart	
sounds,	relate	heart	sounds	to	cardiac	cycle	
events	and	describe	the	clinical	significance	of	
heart	murmurs.	



NoEce	how	your	text	
has	slightly	different	
reference	points.		They	
place	the	auscultaEon	
point	for	the	
pulmonary	(tricuspid)	
valve	on	the	RIGHT	
lateral	edge	of	the	
body	of	the	sternum	at	
rib	5.	

ObjecEve	5:		
Demonstrate	thoracic	
locaEons	where	the	1st	
and	2nd	heart	sounds	
are	most	accurately	
auscultated.	





Be	able	to	explain	how	a	blood	pressure	cuff	works.	

ObjecEve	8.		Determine	a	subject’s	blood	pressure	with	a	sphygmomanometer,	
and	relate	systolic	and	diastolic	pressures	to	events	of	the	cardiac	cycle.	
	
ObjecEve	9.		Compare	the	value	of	venous	pressure	to	systemic	blood	pressure,	
and	describe	how	venous	pressure	is	measured.	



CV	BP	and	Pulse	

•  Palpate	superficial	pulse	
points.	
–  Common	caroEd	artery	
–  Brachial	artery	
–  Radial	artery	
–  Posterior	Ebial	artery	

q  Palpate	each	locaEon	
(photograph	or	
diagram).		

q  EsEmate	HR.	
q  Answer	quesEon	in	the	

supplemental	handout	

ObjecEve	7:		Determine	a	subject’s	apical	and	radial	pulse.	
	
ObjecEve	11:		Indicate	factors	affecEng	blood	flow	and	skin	color.	











HUMAN	CV	PHYSIO:		BP	&	pulse	
Effects	of	body	posiEon	on	BP	and	pulse.	
•  Record	ECG	using	the	AliveCor	iPhone	

device	and	App.		Record	BP	using	a	
sphygmomanometer.		
–  1	student	from	each	lab	group	

1.  Signg		
2.  Laying	down	
3.  Standing	up	
4.  Standing	for	3	minutes	

q  Hypothesis	for	each	variable	
q  Complete	subject	info	table	
q  Complete	BP	table	&	calculaEons	
q  EsEmate	HR	from	ECG	
q  Pool	data	for	all	groups	on	table	
q  Create	bar	graph	comparing	

average	systolic	and	average	
diastolic	BP	and	CO	for	each	
variable	

q  Discussion	per	supplemental	
sheet	



Hypothesis	Statements	-	Effects	of	body	
posiEon	and	exercise	on	BP	and	pulse	

Variable	 Hypothesis	

	
Signg	(baseline)	
	

	
	

	
Laying	down	

	
	
	

	
Standing	(immediately)	

Standing	aher	3	
minutes	

	
	
	

Your	hypothesis	statements	are	placed	in	the	introducEon	of	your	paper	and	
discussed	(were	you	right	or	wrong	and	why)	in	the	discussion	secEon.		



Effects	of	body	posiEon	on	HR	&	BP	
Subject/
Sex/Age/Wt	

Ac%vity	 HR	 Systolic	
BP	

Diastolic	
BP	

Pulse	
pressure	

MAP	 CO	

1	 Signg	(baseline)	

Laying	down	

Standing	(immediate)	

Standing	(post	3	min)	

2	 Signg	(baseline)	

Laying	down	

Standing	(immediate)	

Standing	(post	3	min)	

3	 Signg	(baseline)	

Laying	down	

Standing	(immediate)	

Standing	(post	3	min)	



Effects	of	body	posiEon	on	HR	&	BP	
Subject/
Sex/Age/Wt	

Ac%vity	 HR	 Systolic	
BP	

Diastolic	
BP	

Pulse	
pressure	

MAP	 CO	

4	 Signg	(baseline)	

Laying	down	

Standing	(immediate)	

Standing	(post	3	min)	

5	 Signg	(baseline)	

Laying	down	

Standing	(immediate)	

Standing	(post	3	min)	

6	 Signg	(baseline)	

Laying	down	

Standing	(immediate)	

Standing	(post	3	min)	



Effects	of	body	posiEon	on	HR	&	BP	

Subject/
Sex/Age/Wt	

Ac%vity	 HR	 Systolic	
BP	

Diastolic	
BP	

Pulse	
pressure	

MAP	 CO	

AVERAGE	of	
at	least	6	
readings	

Signg	(baseline)	

Laying	down	

Standing	(immediate)	

Standing	(post	3	min)	



Produce	a	bar	graph	comparing	the	effects	of	each	acEvity	using	the	averages	of	pooled	
data.		Make	sure	to	correctly	label	the	“Y”	axis	with	Beats	per	minute	for	HR	and	
millimeters	mercury	(mmHg)	for	the	blood	pressure	readings.		You	can	use	both	the	leh	
and	right	sides	of	the	box	as	“Y”	axes.		Put	the	appropriate	scale	along	with	the	axes	
heading.		You	need	to	add	a	heading	and	units	for	Cardiac	Output.	

HR													Systolic							Diastolic						CO	

#,	Title,	DescripEon	

Key:	
Baseline	
Laying	
Standing	0	min	
Standing	3	min	

BPM	 mmHg	

In	your	paper,	you	will	need	to	discuss	the	findings	you	represent	in	these	graphs.		Talk	
about	normal	and	what	it	means	when	these	numbers	are	too	high	or	too	low.		Do	not	
discuss	the	results	in	the	results	secEon.		The	results	secEon	contains	your	graphs,	not	
data	tables	or	discussion.		Data	tables	are	for	the	lab	notebook.	

Add	
appropriate	

scale	

Add	
appropriate	

scale	



WriEng	an	A&P	paper	
•  Title	page	

–  Title	of	paper	
–  Names	of	partners	
–  Course	
–  Date	

•  IntroducEon	
–  1-2	paragraphs	
–  Hypothesis	statements	
–  Overview	of	what	we	did	
and	why	it	is	important	

–  Summary	of	most	
important	findings	and	
how	their	relevance.	

•  Methods	and	materials	
–  1-2	pages	
–  Describe	methods	
–  Photos	of	set	up	and	
procedures	work	really	
well	

–  All	photos,	figures,	graphs,	
charts,	illustraEons,	
diagrams….	Must	be	
sequenEally	numbered,	
have	a	Etle	and	brief	
descripEon.		You	must	also	
refer	to	the	figure	in	the	
text.	



WriEng	an	A&P	
paper	

•  Results	
–  The	analyzed	data:		graphs,	
NOT	tables!!	

–  Each	experimental	procedure	
should	be	represented.	

•  ConducEon	
•  AuscultaEon	
•  Pulse	points	
•  BP	and	pulse	

–  All	photos,	figures,	graphs,	
charts,	illustraEons,	
diagrams….	Must	be	
sequenEally	numbered,	have	
a	Etle	and	brief	descripEon.		
You	must	also	refer	to	the	
figure	in	the	text.	

•  Discussion	
–  Address	whether	or	not	your	
hypothesis	statements	were	
supported	by	the	research.	

•  If	not,	why	not…	look	for	sources	
of	error	and	explain	them	

•  If	yes,	what	is	a	next	research	
step?	

–  Explain	your	results	in	the	
context	of	cardiac	conducEon,	
the	cardiac	cycle,	blood	pressure	
and	pulse.	

–  Use	the	objecEves	to	create	an	
outline,	but	don’t	just	respond	
to	the	objecEves,	create	a	
narraEve.	

–  Address	how	the	experiments	
illustrate	clinical	procedures	and	
how	they	differ.		

–  Address	how	the	clinical	
ramificaEons	and	any	diagnosEc	
potenEal…	



Writing an A&P paper 
•  References	

–  At	least	three	
•  One	is	the	text	
•  Two	must	be	primary	
sources	

–  Use	Google	Scholar	and	
search	by	key	words	

–  Find	papers	dealing	
with	some	aspect	of	our	
experiments	

–  Cite	the	paper	in	
context	

•  Style	
–  1”	margins	
–  1.5-2	spacing	
–  Pitch	=	12	for	body,	14	for	
headings	

–  Font	=	Arial	or	Times	
(Times	New	Roman	is	fine)	

–  Use	MLA	style	guide	
hjps://style.mla.org	or	
similar,	just	be	consistent.	

For	addiEonal	details,	see	“How	to	Write	an	A&P	paper”	by	Dr.	Langston.	


