


The	Concept	of	Mind
• The ancient Babylonians, Egyptians, Indians 

and Chinese believed the heart was the 
centre of thinking and emotions…

Hippocrates    460 BC – 370 BC
- Thoughts, ideas, and feelings come from the brain, not the heart 



Love

• Learning	to	understand	our	dreams	is	a	matter	of	learning	to	understand	
our	heart's	language.	 Anne	Faraday/	American	Psychologist

• A	loving	heart	is	the	truest	wisdom.	 Charles	Dickens	1812-1870	
• Only	the	heart	knows	how	to	find	what	is	precious. Fydor	Dostoyevsky

The Heart is nothing but a pump.
The heart has nothing to do with the feeling of love

Physiology



What is the cardiovascular system?
• Includes the heart and blood 

vessels
• Brings nutrients to cells and helps 

get rid of wastes
• Blood is refreshed in the lung, 

kidneys, intestine and liver
• Lymphatic vessels help this 

system by collecting excess fluid 
surrounding tissues and return it 
to the cardiovascular system. As 
soon as the fluid enters the 
lymphatic system it is called 
(Lymph).



What are the functions of the cardiovascular system?
1. Generate blood pressure
2. Transport blood from heart to arteries, capillaries, veins and then back to 

the heart.
3. Exchange of gases, nutrients and wastes at the capillaries
4. Regulate blood flow as needed

What is the main pathway of blood in the body?

Heart – arteries – arterioles – capillaries - venules – veins – back to the heart…

Left ventricle-aorta-common iliac artery (common carotid artery)- femoral artery (internal 
carotid artery)- lower legs capillaries (head and brain cap)- lower leg (head) veins- femoral 
(internal carotid) veins- common iliac (common carotid) veins- inferior (superior) vena 
cava – right atrium- right ventricle- pulmonary artery-lungs- pulmonary veins- left atrium



Arteries and arterioles:
• Carry blood away from the heart. Designed to receive or accommodate 

pressure
• Their walls have 3 layers: 

– Thin inner epithelium
– Thick smooth muscle layer
– Outer connective tissue

• Arterioles are small arteries composed mostly of smooth  muscles, that 
regulate blood pressure. The smooth muscles encircle the wall so that their 
contraction will reduce the diameter of the blood vessel and increases the 
blood pressure (relaxation reduces blood pressure).

Blood vessels types



Capillaries:
• Designed for exchange of 

materials.
• Microscopic vessels between 

arterioles and venules
• Made of one layer of epithelial 

tissue
• Form beds of vessels where 

exchange with body cells occurs 
• Together, make large surface area 

(6300 m2)
• Precapillary sphinctors control 

blood flow
• Blood going directly from 

arteriole into venule is called 
(arteriovenous shunt).



Veins and venules:
• Venules are small veins that receive 

blood from the capillaries 
• Venule and vein walls have 3 

layers: 
– Thin inner epithelium
– Thick smooth muscle layer (less 

than in arteries, arterioles)
– Outer connective tissue (also less 

than in art)
• Veins carry blood toward the heart 

(capacitance vessels :contain about 
70% of the blood)

• Veins that carry blood against 
gravity have valves to keep blood 
flowing toward the heart



The difference between an artery and vein

Arteries:
Thicker muscle
Thicker connective tissue
High pressure
Receive blood from the heart
Oxygenated blood**



Anatomy of the heart
• A large, muscular organ (its apex directed downward to the left) consisting of 

mostly cardiac tissue called the myocardium, interconnected by the 
Intercalated discs. Desmosomes are protein fibers holding the membranes 
of adjacent cells and prevent overstretching.

• It is surrounded by a sac called the pericardium (filled by lubricant fluid)

• Consists of two sides, right and left, separated by a septum
• Consists of 4 chambers: 2 atria and 2 ventricles
• 2 sets of valves: semilunar valves and atrioventricular valves (AV valves)



External anatomy of the heart

Chordae tendineae and papillary muscles
Tricuspid and Bicuspid (AV valves)
Semilunar valves
Coronary arteries



The heart’s blood supply: Coronary circulation

• There are small coronary arteries that supply the heart that are separate 
from the systemic and pulmonary pathways of the body

• Coronary arteries arise from aorta immediately after the aortic valve
• The blood drain through the coronary veins which carry blood immediately 

into the right atrium. 
• Myocardial infarction.

Blood flow through the heart

• Inferior and superior vena cava dump blood into the right atrium 
• Right ventricle  (Thin myocardium)
• 2 pulmonary arteries that lead to the lungs where blood becomes 

oxygenated
• Pulmonary veins bring blood from the lungs back the left atrium
• Left ventricle is large and muscular to pump blood into the aorta and to 

the rest of the body
• Eventually blood will be pumped back to each vena cava



Structure of the vessels and the heart match their functions
• The left ventricle is much more muscular than the right ventricle because it 

must pump blood to the entire body
• The arteries are more muscular than veins to withstand the higher pressure 

exerted on them
• The veins have a thinner wall and a larger center to store blood 

The heartbeat

• During cardiac cycle, when the atria contact they contract at same time. 
Same is for ventricular contraction which follows atrial contraction. 
(contraction of atria or ventricles is called atrial systole/ ventricular 
systole).

• This is followed by diastole, a rest phase, when the chambers relax
• This cardiac cycle, heartbeat, on average occurs 70 times/minute



What is the cardiac cycle?

Heart failure

The valves give the resulting “lub” and “dup” 
sound of the heart. (Murmur)

Heart sounds during the cardiac cycle



The heartbeat
Internal control:

The SA node (Pacemaker) in the right atrium 
initiates the heartbeat and causes the atria to 
contract.
This impulse (every 0.85 s) reaches the AV node 
, also in the right atrium, to send a signal down 
the AV bundle and Purkinje fibers that causes 
ventricular contraction
These impulses travel between gap junctions at 
intercalated disks.
AV node delay 
Artificial pacemaker

External control:

The heartbeat is also controlled by a 
cardiac center in the brain (Medulla 
Oblongata) and hormones such as 
epinephrine and norepinephrine. 
Sympathetic and parasympathetic



What is an electrocardiogram (ECG)?

• A record of the electrical changes in the heart muscle during a cardiac cycle
• The atria produce an electrical current when stimulated by the SA node 

called the P wave
• The contraction of the ventricles is the QRS complex
• The recovery of the ventricles is called the T wave
• Looking at these electrical changes allows doctors to detect abnormalities



The blood flow
• Highest blood flow is under the 

highest pressure in the arteries
(remember the thick, muscular 
walls)

• Blood flow is slower in the 
capillaries which is important to 
allow time for exchange between 
cells

• Blood pressure is minimal in the 
veins and venules but blood flow 
increases



Blood pressure

• The pressure against a blood 
vessel wall, usually measured in 
an artery in the arm (Pulse)
Radial & carotid pulses.

• The highest pressure is during 
blood ejection from the heart 
called the systolic pressure

• The lowest pressure is the 
diastolic pressure when the 
ventricles relax

• Average blood pressure is 
recorded at about 120/80 mmHg 
(systolic/diastolic)

• Hypertension when blood 
pressure is high. Low blood 
pressure is hypotension.

Pulse rate= Heart rate
Pulse and pulse rate. (athletes)



How is blood pressure categorized

Stage 1 hypertension    140- 159/ 90-99
Stage 2                           160 and more/ 100 or more

Hypertension crisis       above 180          above 110

120/80



The venous return

• Aided by three factors:
1. Skeletal muscle contraction
2. Breathing 
3. Valves 

Fainting may occur if one stands rigidly 
for long periods

Varicose vein: 



Cardiovascular circuits

• Pulmonary circuit:  the right side 
of the body that brings blood from 
the body to the heart and the lungs 
(Pulmonary artery and veins).

• Systemic circuit: the left side of 
the heart that brings blood to the 
entire body to deliver nutrients 
and rid it of wastes (100000 km of 
BVs)

• Hepatic portal system:
1- Store food stuffs.
2- Detoxification



What is the hepatic portal system?

• A system that brings blood from the digestive tract rich in amino acids and 
glucose to the liver

• The liver synthesizes blood proteins and stores the glucose as glycogen

• The liver also plays a role in purifying blood from the digestive tract

• Finally, the blood will return to the heart via the inferior vena cava



Exchange at the capillary beds is primarily a result of osmotic 
and blood pressure

Following concentration gradientBP 30 / Osm.P 21



Why	should	we	care	about	cardiovascular	
disease?

• Cardiovascular	disease	(CVD)	is	the	most	
common	cause	of	death.



Disorders	of	the	blood	vessels:

• Hypertension/high	blood	pressure
• Atherosclerosis
• Stroke
• Heart	attack
• Aneurysm



Hypertension
• High	blood	pressure	results	when	blood		moves	
through	vessels	at	a	rate	higher	than	normal	often	
due	to	arterial	plaque

• 140/90	mmHg	is	considered	hypertension

• A	silent	killer	because	there	are	few	symptoms

• Can	lead	to	a	heart	attack,	stroke	or	kidney	failure



Atherosclerosis

• A	build	up	of	plaque	in	
blood	vessels

• Plaque	that	is	stationary	
is	called	a	thrombus	
and	an	embolus	when	it	
detaches	and	can	move	
to	distant	sites

• Associated	with	a	
stroke,	heart	attack	and	
aneurysm



Stroke

• Also	known	as	a	cerebrovascular	accident	(CVA)

• Usually	occurs	when	a	cranial	artery	is	blocked	or	
bursts

• Part	of	the	brain	dies	due	to	lack	of	oxygen

• Symptoms	may	occur	including	numbness	of	hands	
or	face,	difficulty	speaking	and	inability	to	see	in	one	
eye



Heart	attack

• Also	known	as	a	myocardial	infarction	(MI)

• Part	of	the	heart	dies	due	to	lack	of	oxygen

• Can	begin	with	angina	pectoris,	a	pain	that	
radiates	down	the	left	arm	due	to	a	blockage	
of	a	coronary	artery



Aneurysm

• A	ballooning	of	a	blood	vessel

• Atherosclerosis	and	hypertension	can	
weaken	a	vessel	and	cause	
ballooning

• The	most	commonly	affected	is	the	
abdominal	artery	or	the	arteries	
leading	to	the	brain




