BLOOD

8% body weight, 5-6 |, transporting medium

functions: 1. Respiratory
2. Homeostatic a) water, ions, pH
b) temperature
3. Excretoric
4. Chemical control
5. Immunity

6. Nutritional

Formed elements + plasma
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Composition of blood

Plasma:
- Water, proteins,
nutrients, hormones,
etc.

Buffy coat: —E
- White blood cells, [
platelets

Hematocrit:
- Red blood cells

Y SN F— — ¥

Normal Blood:
Q 37%—47% hematocrit
g 42%—-52% hematocrit




ERYTHROCYTE SEDIMENTATION

Specific weight of the RBCis higher than that of the
plasma — in a stahilized blood, RBC slowly sink towards
the bottom of the test tube -sedimentation

Factors increasing ESR
— @ Htc, { blood viscosity

— /P concentration of fibrinogen (i.e., pregnancy,
vascular diseases, heart diseases), haptoglobulin,
lipoproteins, immunoglobulins

— MacrocyticRBC
— Extreme elevation of WBC count (leukemia)

Factors decreasing ESR
— P Htc
— Change in the RBCshape (i.e., sickle-cell anemia,
poikilocytosis — nonuniformity of shape)
— /M albumin concentration

RATE (ESR)

Males — 3-6 mm/h
Females — 8-10 mm/h

I ESR

Clumps of RBCs




Plasma
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Major Plasma Proteins

99% of Plasma Protein Mass

ibri C9 Complement
Fibrinogen Prealbumin —| |— P
Transferrin IgA Total C1q Complement
—‘ Alpha 2-Macroglobulin Complement Factor B
|, IgM Total C4 Complement
4 Alpha I-Antitrypsin :
|—|_ Geruloplasmin C8 Complement
IgG Total

C3 Complement
|—r Haptoglobin Factor H

Lipoprotein (a)

Alpha-1-Acid
Glycoprotein

Apolipoprotein B J l— Apolipoprotein A-1

Albumin

O-90% 90-99%



Source: Wikipedia
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Immune complexes Microbial Activating
Monimmune activators carbohydrates surfaces
(+) (+) {+l
C1(C1g, Cir, C1s) MBL + (MASP-1, MASP-2)
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Activation and regulation of the complement system
Expert Reviews in Molecular Medicine© 2003 Cambridge University Press




BLOOD ELEMENTS



HEMATOPOESIS

Pluripotent hemopoietic stem cell
Colony forming blastocyte b

v
Lymphobiast
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Erythrocyte Platelets Neutrophils Eosinophil Basophil Monocyte Lymphocyte

E 10-2: Stages of erythropoiesis. CFU-E = Colony forming unit—Erythrocyte, CFU-M = Colony
forming unit—Megakaryocyte, CFU-GM = Colony forming unit—Granulocyte/Monocyte
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Ery formation
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Hb — 135 -170 g/l

A, F, dissociation curve

Metabolism Ery - shape, deformability
- 1on pumps
- hem in ferroform

- ROS scavanging

no mitochondriae —— glycolysis
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Hemoglobin saturation (%)
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Koeppen and Stanton: Beme & Levy Physiology, 6th Edition,
Copyright © 2010 by Mosby, an imprint of Elsevier, Inc. All rights reserved.




Blood Groups
A,B,0 spontanneously produced aglutinins

Rh (C,D,E) aglutinins produced after exposure

Group A Group B Group AB Group O

Red blood
cell type | -

\ h'E I by 'T' ) xrf Il||}I
Antibodies| 7, 5 e | TS~ b Tfi
in Plasma | =% ] = | o O (G T2

Anti-B Anti-A Maone Anti-A and Anti-B
Antigens in ‘
Red Blood 5 ! | rt
Cell A antigen B antigen Aand B None

antigens




Rh Incompatibility

« During the first pregnancy, at birth the placenta will
detach from the uterine wall and the foetal blood will
cause the mother to create Rh antibodies

« During the second pregnancy the mother’s T helper cells
will produce antibodies that will cross the placenta and
attack the foetus’ RBCs and organs

— Resulting in haemolytic disease of the newborn
— If untreated, effect will worsen with each subsequent pregnancy

During first Subsequent pregnancy
pregnancy At first birth Shortly after birth mother s sensitised

[)‘ X /mi.:;;g\\ / ’R [{ntikh\.\\
Wer  Wer st W@\

Rh+ve fetus Rh+ve fetus Rh+ve fetus
Mother's plasma cells Anti-Rh from mother moves

produce Rhesus antibodies across placenta into fetus —
and continue to do so fatal damage may occur

NO
TREATMENT

Red blood cells of Rh+ve

neral lem
Generally no problems fetus move into mother




LEUKOCYTES -

neutrophils
eozinophils
basophils

monocytes

7 x 1091

%
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chemotaxis, secretion, adhesion, diapedesis, fagocytosis, ROS (NADPH oxidase,

myeloperoxidase), proteases
lymfocytes 20 —40
T - helper/inducer - memory cells
- SUPressors
- cytotoxic -K
-N K
B - plasmatic - memory cells

Mast cells



TROMBOCYTES 250x10%1 2-4u

microtubuli, receptors for collagen, actin + myosin, granules (ADP, serotin),
a granules (PDGF, PAF)

Hemostasis x coagulation
HEMOSTASIS: 1) vessels — vasoconstriction (wall)
2) platelets - adhesion (receptors, von Willebrandiiv f.)
- activation (change of the shape, ADP, TXA, 5HT
vasoconstriction)

- aggregation (platelet plug)



'COAGULATION

Contact system: Cellular injury:
HiiwWk, P, F X F Xlla, Kallikrein Tissue Factor (TF)
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