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Labno 5

The cardiovascular system

The cardiovascular system; the term cardio refereesto the heart, the
termsvascular refersto blood vesseals through which the heart pumps
blood. Consequently the cardiovascular consists from three major
parts; the heart, blood vessels, and blood.

Blood Vessels

The blood vessels, which make up the cardiovascular system, consist

of:

a) Arteries. which are thick-walled and carry the oxygenated
(arterial) blood away from the heart?

b) Arterioles: which are the smaller vessels into which the arteries
lead?

c) Capillaries. which are the smallest blood vessels, these form a
network through all the organs and tissues of the body. As the
blood circulates in the capillaries through the organs and tissues,
oxygen and nutrients areremoved from it.

d) Venules. which are the small vessels that collect the venous blood
from capillaries?

e) Veins. which are the thin-walled vessels that containing valves
that collect the venous blood from venules and return it to the
heart?

Lecturer: Saleh Nazmy Mwafy, M.Sc. in Biological Science, Biology Department, Al-
Azhar University-Gaza, E-mail; smwafy@hotmail.com, Website: http://smwafy.t35.com.
GAZA B.O.Box 1277 Tel +972 (08) 2824010/20 Fax +972 (08) 2832180



Physiology Lab Manual Page2of 5

Venous Clroult Artetlal Circun

| Large artery |

| Larga waln |
Tumen axeeenz Turbca exinrn

Turica mes a lunca vada

Tymizs

Ml il
Begitlh ot
AT eee?

% I:.'-dnlh:.-un—! Torken bxnrma

WEAS SEva 'y
Auwrla e Elurgt Lyt

Hedium-sized vein T R, SITTIEh |
e Medium-sized artery |

:.T'I'urncs. axberna

k4 Tunca mada

Tupilim ea fem

lunlza media

Tuinc ke

Tunice Misna
Walep
Yamla | arteriols
Turica exlaira s TR , -
oy ﬁ{l. y  Frothion
Crdzmnlum T ol
ﬂ * h 3 o )
Walve s ‘*.L_. _!;f e ¥ . Lusren
e w -
' Fracapany
uplirme

" Endzsraiie] colls GRS
: e l—
Fenestrated “‘%' s c::::rlm:l

eapiliary

b
2 Caapitaary f
[ s :'J

T == e Baznomenl merbinn -

Lecturer: Saleh Nazmy Mwafy, M.Sc. in Biological Science, Biology Department, Al-
Azhar University-Gaza, E-mail; smwafy@hotmail.com, Website: http://smwafy.t35.com.
GAZA B.O.Box 1277 Tel +972 (08) 2824010/20 Fax +972 (08) 2832180



Physiology Lab Manual Page3of 5

Blood

Asyou know the blood consists of two parts;

A fluid portion (plasma) and formed elements (blood cells). The cells

are of several typesand functions.

1. Theerythrocytes (Red blood cells); contain hemoglobin, biconcave
in shape, and Play important rolein transport of O, and CO.,.

2. The leukocytes (white blood cells); true cells, with nucleus, and
play arolein the body’s defense mechanisms.

3. Thrombocytes (blood platelets); have a part to play, a long with
some other components of the blood, in the process of blood
coagulation.

Plasma (55%) ——
White blood cells

and platelets (<1%)

Red blood cells (45%) ——

FADAM.
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Determination of the Hematocrite percentage (HCT %)

Defined as percentage of blood volume that
consists of erythrocytes. ]
“The volume of erythrocyte (RBC) expressed as Air
a percentage of the volume of whole blood in the

sample”.

Hematocrite may also called: packed cell volume Plasma
(P.C.V).

Thevenous HCT isalmost same as that obtained | g

from a skin puncture.

HCT or P.CV <can be determined by

centrifuging a sample of blood in a special Red Blood Cells
capillary tube coated by anticoagulant.

The RBC will moveto the bottom of the tube and

plasma to the top, the leucocytes (WBC) and Clay plug
platelets forming a very thin layer between them

figureno 36.

According to the HEAVEST EQUAL FIRST

HCT is the volume of packed red cells in relation to the total blood
volume.

Thenormal HCT isapproximately 45% in men and 42% in women.
The total blood volume of an average person is approximately 5.5 (5-
6L ).

If wetakethe HCT to be 45%, then:

Total RBC volume = X55L =25L

Therefore:

Plasmavolume=55L —-25L =3.0L

This last calculation ignores the volume occupied by the WBC and
platelets becauseit is normally so small.

Procedure;

Obtain a capillary tube treated with anticoagulant such as heparin,
clean the tip of finger with 70% alcohol, and pick it with a sterile
blood lancet so that a large drop of blood will flow out without
squeezing the fingertip.

Hold the capillary tube horizontally with one tip in the drop of blood
until the blood column almost reaches the end of the tube. Seal the
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bottom of the tube by sticking it in a small piece of modeling clay to
plug it. The tube must be tightly sealed or the blood will be lost
during centrifugation.

Place the tube in one of the slots in the centrifuge head. Centrifuge
the tube for 5min. at 12000r pm, remove the tube from the centrifuge
and determine the percentage of the blood column that consists of

red blood cells.

Direction for using the hematocrite graph;

If possible, effect reading immediately after centrifugation. For this
purpose shift the capillary along the graph overleaf until the fluid
column isjust inside the bold lateral lines. The sealed end must point
towards the O-line (left). The division coinciding with the boundary
line between red blood cells sediment and plasma indicates the
hematocrite valuein % of volume.
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