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Cardiac Cycle
Cardiac Cycle

• Complete cycle of heart events
• Beginning of the first heart beat to the beginning of the next 

Systolic Pressure (SP)
• Highest recorded arterial pressure reading
• Occurs near the beginning of the cardiac cycle 

Diastolic Pressure (DP)
• Lowest recorded arterial pressure reading
• Resting phase of cardiac cycle

The Cardiac cycle is broken 
down into four phases.
PHASE 1: Atrial systole

• It occurs when the atria are electrically 
stimulated and is denoted as the P-wave 
in an ECG

• This stimulation causes the atria to contract

PHASE 2: Ventricular systole
• It occurs when the ventricles are electrically 

stimulated and is denoted as the QRS-wave 
segment in an ECG reading

• This stimulation causes the ventricles to contract, and 
it is here that we get our systolic pressure reading

PHASE 3: Early diastole
• It is when the heart begins to relax after its stimulation and 

is denoted as the T-wave in an ECG
• Here the ventricles relax

PHASE 4: Diastole
• The heart finishes up its relaxation period; this moment 

is denoted as the TP-period in an ECG
• The diastolic pressure reading comes from the diastolic 

period of phases of the cardiac cycle

MAP and Pulse Pressure
• Mean Arterial Pressure (MAP)

– Average pressure throughout cardiac cycle
– ~ = DP + 1/3 (SP-DP)

• Pulse pressure
– Difference between maximum and minimum pressures measured
– = (SP-DP)
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1. Give a brief but accurate definition of blood pressure in the space provided.

2. Circle the correct word in each bracketed section of the following statements.
Arteries carry blood [to/from] the heart, while veins carry blood [to/from] the heart.

When we refer to blood pressure, we generally refer to [arterial/venous] pressure.

3. How is a blood pressure measurement written? Circle the correct phrase. 
A. Diastole over Systole 

B. Systole over Diastole

4. Name 4 phases of the cardiac cycle.

SummaryQuiz 
on Part I
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Functions of the Blood 
• Transports oxygen from lungs to all body cells
• Transports all nourishment to cells, including monosaccharides, 

amino acids, fatty acids, glycerol, vitamins, mineral salts 
and water

• Removes all waste products from tissues and cells and takes to 
appropriate organ for excretion or to the liver in preparation 
for excretion

• Transports hormones and enzymes to target organs
• Defends body by transporting white blood cells, antibodies and antitoxins
• Prevents excessive loss of body fluid and cells by clotting
• Maintains body temperature

Blood and Plasma
Blood

• Highly specialized tissue
• Consists of several types of cells
• Cells are suspended in a fluid medium called plasma

Plasma
• Faintly yellow transparent fluid
• 90% water
• Floating in plasma are different types of cells
• Plasma transports various dissolved substances from

one part of the body to another

Part IIAnatomy 
and Physiology

FUNCTIONS OF THE BLOOD
ARTERIES
VEINS
CELLULAR RESPIRATION
HYPERTENSION
HYPOTENSION
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Floating in Plasma 
Nutrient Materials

• Amino acids, glucose, fatty acids, glycerol and vitamins
• Absorbed from digestive tract

Organic Waste Products
• Urea, uric acid and creatinine
• Produced by protein metabolism (formed in the liver and conveyed to the kidneys)

Hormones
• Chemical substances formed by glands
• Pass directly into blood and are transported to target organ

Enzymes
• Proteins act as catalysts to chemical reactions without being used up themselves

Antibodies and Antitoxins
• Protective substances made of complex proteins
• Produced by plasma cells in lymph glands and spleen

Gases
• Oxygen, carbon dioxide and nitrogen
• Dissolve in plasma and are transported via erythrocytes (in plasma)

Cellular Content of Blood 
• Erythrocytes (red blood cells) — 45%
• Leucocytes (white blood cells) — 1%
• Thrombocytes (platelets) — <1%
• Remaining 55% is plasma

Erythrocytes 
• Erythrocytes give blood colour
• Erythropoiesis is the process of forming red blood cells

– Form in red bone marrow in extremities of long bones
– Form in layers of compact bone like sternum and vertebrae

• Two lines of development to a mature erythrocyte
– Erythrocyte itself
– Haemoglobin, which transports oxygen

• Survive for 120 days after maturity
• Seven days to mature
• Women usually have a lower normal erythrocyte count
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Leucocytes
• Function is to fight disease
• Larger than erythrocytes
• Fewer in number than erythrocytes
• Divided into two main groups

– Granular (75% of white blood cells)
Neutrophils
Eosinophils
Basophils

– Nongranular
Lymphocytes
Monocytes

Thrombocytes 
• Small cells
• 300,000 thrombocytes per millilitre of blood
• Involved in blood clotting
• Several factors activate platelets
• Can deplete rapidly
• Aspirin causes dysfunction

Blood Groups
Four Main Blood Groups

• Group A 42%
• Group B 8%
• Group AB 4%
• Group O 46%

All figures above for Caucasians

Circulatory System/Cardiovascular System 
Two Main Parts

• Blood circulatory system
– Heart and blood vessels

• Lymphatic system
– Lymph nodes and lymph vessels

Blood Vessels 
• Arteries (blood from heart)

– Arterioles
– Capillaries
– Destination
– Venules

• Veins (blood to heart)

The diagram illustrates
compatibility of the four 
blood groups with O being
the most compatible type

O

BA

AB
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Arteries
• Transport blood away from heart
• Arteries vary in size but all have same structure
• Consist of three tissue layers

– Tunica adventitia—fibrous outer layer
– Tunica media—smooth, elastic muscular middle layer
– Tunica intima—epithelium and lumen (inner layer)

In large arteries tunica media—more elastic tissue and less muscle
In smaller arterioles tunica media—almost all smooth muscle

ENDOTHELIUM

ENDOTHELIUM

INTERNAL ELASTIC LAMINA

SMOOTH MUSCLE—TUNICA MEDIA

TUNICA INTIMA

VALVE (OPEN)

TUNICA ADVENTITIA

FIBROCOLLAGENOUS TISSUE

FIBROCOLLAGENOUS
TISSUE WITH 
EXTERNAL ELASTIC LAMINA

FIBROCOLLAGENOUS
TISSUE

FIBROCOLLAGENOUS TISSUE OF TUNICA ADVENTITIA

FIBROCOLLAGENOUS TISSUE 
OF TUNICA INTIMA

SMOOTH MUSCLE
OF TUNICA MEDIA

Veins
• Transport blood to heart
• Consist of three tissue layers

– Tunica adventitia
– Tunica media
– Tunica intima

• Venous walls are thinner than arterial walls (with less muscle and elastic tissue)
• Valves stop backflow of blood
• Valves diminish hydrostatic pressure below heart
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