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Blood plasma:
properties and composition



Objectives for this lecture
.

e Discuss the prosperities of blood plasma.

e understand the composition of blood plasma.



Blood plasma
-]

e Blood contains :
v extracellular fluid (#uid in plasma)
v Intracellular fluid (#uid in RBC)

e The blood volume is important in the control of
cardiovascular dynamics.

e Extracellular fluid (plasma) is a delivery system.
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Blood plasma
.

e Average blood volume of adults is 7 % of body
weight (about 5 liters)........

v 60 % Is plasma
v 40 % Is red blood cells

e It vary In different people, depending on
gender, weight, and other factors.

e Composition of plasma is regulated by the
Kidneys.



Plasma Composition
-

e plasma and interstitial fluid are separated by
permeable membranes:

v Their ionic compaosition Is similar.
v higher concentration of protein in plasma.



Plasma comprise:
.

v Water: 90%

v Organic substances 9.1%:
» Proteins (6-8% of plasma)
» Nutrients (a.a., glucose, lipids, vitamins)
» Waste products (creatinine, bilirubin, urea)
» Dissolved gases (O, and CO,)
» hormones
v Inorganic substances: 0.9% (Na, ClI, others)



Phospholipids: 280 mg.,/dl

Cholesterol: 150 mgs/dl

MNMeutral fat: 125 mgsdl
/ Glucose: 90 mgsdl

Urea: 14 mg/dl

Lactic acid: 10 mgs/dl

Uric acid: 3 mg/dl

Creatinine: 1.0 mgs/dl

Bilirubin: O.5 mg/dl
Bile salts: trace

Figure 25-3. MNMonelectrolytes of the plasma.




Plasma Composition
.

e \Water concentration on plasma and RBC is
equal (OSMOS/S), (controlled by water
diffusion across the RBC membrane toward
the region of higher solute concentration).



Plasma Composition
.

e lonic composition of plasma :
- Jarge amounts : Na', CI, bicarbonate.

- smallamounts : K, Ca™, Mg™",
phosphate, and organic
acid ions.
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Plasma Composition
-

e Plasma proteins have a net negative
charge, so it bind cations ( Na*, K™).

e Molecules that are being carried by plasma
proteins will have:

» More solubility.
» Longer half Iife.



e Plasma viscosity is affected by the
concentration of plasma proteins of large
molecular size (fibrinogen and some
Immunoglobulins).

e Viscosity increases in the elderly as fibrinogen
INncreases.

e no difference In values between men and
women.



e |aboratory tests in biochemistry,
nematology, and immunology are
oerformed using blood, plasma, or serum.

> Elements of blood are suspended in an
agueous solution: plasma.

> Plasma is the supernatant obtained after
centrifugation of a blood sample collected
into a test tube containing an anticoagulant.



Anticoagulants
S

> Heparinate: prevents clotting by binding to
thrombin.

> EDTA and citrate: bind Ca’* and Mg?* ions, thus
blocking the calcium- and magnesium-dependent
enzymes in the clotting cascade.

> Citrate: is used for coagulation tests and also
when blood is collected for transfusion.



Serum

® The supernatant obtained after
a blood sample has been
allowed to clot spontaneously.

e During clotting, fibrinogen is
converted to fibrin.

— Therefore a major difference
between plasma and serum is
the absence of fibrinogen in
serum.
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