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BLOOD
Composition and functions of blood:
Blood is a body fluid in human that delivers necessary substances such as nutrients and
oxygen to the cells and transports metabolic waste products away from those same cells.
In terms of anatomy and histology, blood is considered to be a specialized from of
connective tissue, given its origin in the bones and the presence of potential
%molecular fibers in the form of fibrinogen. Blood accounts for 7% of the human
body weight, with an average density of 1060 kg/m3, very close to the density of pure
water (1000 kg/m3). The average adult has a blood volume of roughly 4.5-5.5 liters
which contain plasma and several kinds of cells. These blood cells which are also
called corpuscles or ‘formed elements’ consist of erythrocytes (RBCs), leukocytes
(WBCs) and thrombocytes (platelets). By volume, RBCs constitute about 45% of
whole blood, the plasma about 54.3% and white cells about 0.7%. Human blood is red
in color because it contains a red pigment called hemoglobin in its red cells and the
blood has a pH of 7.35-7.45- slightly alkaline. The pH of blood in arteries is more
than in veins.



Functions of:
1. Plasma:
Plasma is a straw colored fluid matrix in which blood cells are suspended. It is
slightly alkaline (pH  7.4) and slightly viscous with specific gravity around 1.026. It is
made up of approximately 90% water as well as electrolytes such as sodium,
potassium and proteins. It also contains some organic substances in dissolved from
like glucose, amino acids, fats, urea, hormones, enzymes etc. Plasma carries these
dissolved substances from one part to another part in the body. The specific
composition and function of its components are as follows:
a) Proteins:
These are the most abundant components in plasma by weight and play a part in a
variety of roles including clotting, defense and transport. The protein in plasma
includes antibodies to assist in the body’s defense system against diseases and
infections. There are three major categories of plasma proteins, and each individual
type of proteins has its own specific properties and functions:
Albumins:
These are the smallest andmost abundant plasma proteins which regulate colloidal

Dr. Jishnunil Chakraborty 3



Dr. Jishnunil Chakraborty 4

osmotic pressure of blood. Albumins also play an important role in the
transportation of drugs, hormones and fatty acids.
Globulins:
The globulins include high density lipoproteins (HDL) and low density lipoproteins
(LDL). Both HDL and LDL play important roles in the regulation of cholesterol and
have a large impact on cardiovascular disease.
Fibrinogen:
This is a soluble precursor of a sticky protein called fibrin, which forms the
framework of blood clot. Fibrin plays a key role in the coagulation of blood.
b) Inorganic salts:
These are about 1-2% and occur as electrolytes such as chlorides, bicarbonates,
phosphates of sodium, potassium and calcium. The most abundant of these are Na+

ions, which account for more of osmolarity than any other solute. Plasma osmolality
measures electrolyte-water balance of the body. Osmolality and osmolarity terms are
technically different but are same functionally for normal use.
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Osmolality (l) = number of osmoles (osm) of solute per kg of solvent (Osmol/kg)
Osmolarity (r) = number of osmoles of solute per liter (L) of solvent (Osmol/L)

The larger number indicates a greater concentration of solutes in the plasma.
c) Dissolved nutrients:
These include glucose, lipids, vitamins, cholesterol and amino acids.
Beside these, plasma also contains dissolved gases, nitrogenous waste and enzymes.
2. Formed elements:
Human blood contains several kinds of cells called corpuscles or formed elements.
These consist of RBCs, WBCs and platelets. The formed elements are so named
because they are enclosed in a plasma membrane and have a definite structure and
shape. All formed elements are cells except for the platelets, which are tiny
fragments of bone marrow cells.
a) Erythrocytes (RBCs):
An erythrocyte is a disc-shaped cell having no nucleus and containing a pigment
called hemoglobin- made up of Fe(II) containing pigment known as heme and a
protein called globin. If all human hemoglobin were free in plasma rather than
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being contained in RBCs, the fluid would be too viscous for the cardiovascular
system to function effectively. This combines with molecular oxygen to form
oxyhemoglobin. The hemoglobin of RBC facilitates oxygen transport by reversibly
binding to this respiratory gas and greatly increasing its solubility in blood. RBCs
are produced in spleen and in the bone marrow, having a life span of 120 days.
There are approximately 4.5-5 million RBCs per L of blood.

The plasma membrane of a mature RBC has glycoproteins and glycolipids
that determine a person’s blood type. RBCs die in spleen, where these become
trapped in narrow channels, broken up and destroyed. Hemolysis refers to the
rupture of RBCs where hemoglobin is released leaving empty plasma membranes
which are easily digested by cells known as macrophages in the liver and spleen.
b) Leukocytes (WBCs):
These are round or irregular, semi-transparent cells containing a nucleus and
visible under a microscope. These are little larger than RBCs. They are known as
soldiers of the body’s defense mechanism because they fight against infections and
thus they provide immunity to the body. They typically have a life span of a few days
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and there are only 5-10 thousandWBCs per L of blood.
Leukocytes can be divided into granulocytes and agranulocytes. Granulocytes

consist of neutrophils, eosinophils and basophils. Agranulocytes consist of
lymphocytes and monocytes. Each variety of WBC performs specific functions, such
as neutrophils (65-70% of total WBC) attack the invading bacteria and engulf them.
Lymphocytes (25% of WBC) produce antibodies which protects the body against
antigen, and thus provides immunity against infection. They also function in
destroying cancer cells. Basophils secret histamine which increases tissue blood flow
via dilating the blood vessels, and also secret heparin which is an anticoagulant that
promotes mobility of other WBCs by preventing clotting. Eosinophils and monocytes
also assist in defense mechanism of the body by becoming active against specific
antigens.
c) Thrombocytes (platelets):
These are tiny, circular or oval, colorless cells formed in the bone marrow. These lack
nuclei and help in the coagulation (clotting) of blood in a cut or wound, due to which
bleeding stops. The main function of platelets is to secret vasoconstrictors which
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constrict blood vessels causing vascular spasms, form temporary platelet plugs and
secret clotting factors to promote blood clotting. All the blood cells made in the bone
marrow from the cells are called stem cells.

Evidently blood has three main functions: transportation, maintaining
homeostasis and protecting by providing immunity and defense.

Blood coagulation:
Blood is a necessary component of human body and loss of this fluid may be life-
threatening. Hemostasis (commonly known as blood coagulation, heme means blood
and stasis means to hault) is the physiological process that stops bleeding at the site
of an injury while maintaining normal blood flow elsewhere in the circulation. Blood
loss is stopped by formation of a hemostatic plug. The endothelium in blood vessels
maintains an anticoagulant surface that serves to keep blood in its fluid state, but if
the blood vessel is damaged, the components of the subendothelial matrix are
exposed to blood. Several of these components activate the two main processes of
hemostasis to initiate the formation of a blood clot, composed primarily of platelets
and fibrin. This process is strictly regulated so that it is activated within seconds of


