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Main Components

. TBV = ~ 3L (plasma) + ~ 2,5 L RBC,WBC, PLT)

S
* 4000 000 - 10 000 000 cells/mm~"3 W (55%)
* Main components of TBV
1. plasma | Bty cook (<12)
2. WBC + platelets | (s
3. RBC Egrhroayles (4s%)

Plasma = liquid, cell free blood with clotting factors U

Serum = plasma - clotting factors
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H5%

Erythrocytes

Red blood cells
Hematocrit
- low: few RBC
—> high: dehydration/ too much RBC

Carry O2 to tissues, CO2 to lungs
Biconcave shape, no organelles

120 days lifespan

study




=

The buffy coat

e <1%
* Platelets and leukocytes

Platelets
e Form blood cloths

Leukocytes (WBC/ immune cells)

* Granulocytes (neutrophiles, eosinophils, basophils)
 Lymphocytes (B-cells, T-cells, NK-cells)

* Monocytes
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Plasma

e 55%
e No cells
* Water (90%)

* Proteins, electrolytes, gases, hormones, nutrients, waste
products (10%)

Most important protein: ALBUMIN

Other proteins:
e globulins (antibodies - GAME)
* fibrinogen (clotting)
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Hematocrit

sk o} paced REBC  Females: 35-45%
HCT s :;\gﬁ- o w?:ok b\oocr k166 * Males: 40-55%

e <45% - anemia

% « >45% - polythemia
B
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Oncotic pressure = proteins
(eg. albumin) keeps fluid in

the capillaries A l b u m i n

Capillary Microcirculation
Blood flow i

Interstitial fluid

=

‘;

« Carrier/ transport protein

|

* Produced by liver, NOT stored in liver ==
 (Circulating in plasma £ 2

:

§

* Most abundant protein in blood (50%)

<€—— Venous end

Functions
* Maintains oncotic pressure
« Transports hydrophobic components (drugs, nutrients, hormones)

S
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Hyper/ hypoalbuminemia

* Low albumin (hypoalbuminemia) can be caused by: malnutrition,
liver disease, inflammatory disease

« High albumin (hyperalbuminemia) can be caused by: dehydration

R g~
ey

Normal Liver Liver Cirrhosis
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Hematopoiesis @ ==

Multipotent stem cell

i ‘

Myeloid stem cell Lymphoid stem cell

( | | |
Erythropoiesis  Thrombopoiesis Lymphopoiesis

Erythroblast Megakaryoblast

:
-
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ErytI'OpOieSiS = production of RBC

Genesis of RBCs

Proerythroblast e J:4.3-5.9 million/mm3, @: 3.5-5.5 million/mm?3
l « Before birth - liver, spleen
e oo « After birth > bone marrow
eryta‘r?r(())%lést
l « Stimulated by EPO secreted by kidneys

Polychromatophil
‘*yry‘“;’b'“? &2 « Requires: iron (Fe2+), vitamin B12 (cobalamin), folic
Onthochromatic acid (vit B9) - thymidine triphosphate

hroblast ici '
erythroblas —> Deficiency leads to anemia

Reticulocyte @

Erythrocytes
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Erytropoiesis = production of RBC

’ Formation of reticulocytes

« Reticulocytes > RBC ———
Stem cells |m—- ‘
* ~O° 5 -2° 5 % Of tOtal RBC Blast-forming-unit elythrocyteslii-‘-‘f:'i\._l

(BFU-E) [ - :
coun t Eonnoblast _’@ ""‘f Bone marrow
-+ High levels > pathology ~ comiommemicaninonys

: : : : | Early bl n}.@
(hemolytic anemia, bleeding, kidney | "}EE {3011110 as
disease, cancer)

, 1. Erythropoeitin
: ' A 2. Protein
Late normoblast )
o 3. Iron

4. Vitamin B12
5. Folic acid

4 J
7 Depends up0n|

Hb synthesis

_T00/\O0
Peripheral blood ﬁ QA_L

Reticulocyte | | Mature RBC [

labpedia.net
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Erythropoiesis
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Th rOmbOPOiESiS = production of platelets

Bone marrow - Thrombopoietin
‘ From kidneys and liver
Normal range: 150,000 - 450,000 cells / mm3 Myeloid stem cell

Stimulated by: TPO
Rupture of megakaryocyte - platelets

)

Megakaryocytes: NOT in the blood Megakaryoblast
Primary hemostasis
Deficiency (thrombocytopenia) - Bleeding! Ye——

5-4 days in Hood

- rot cells, only fragmeats ‘ 6 \
erelo mikHoSig : P ’

Swedding Pedefaks

yo & = |

Platelet precursor
extensions

Platelets
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4000 - 10 0000 cells / mm3

TVPES oF W B G Cleukoryes)

AGRANULONT 3

GRANULOCYTES \
. ‘ \
' ’ MONDOCNT €S
r EDS\N’I!PN L BASOPRIL LYM? HWOWNTES
NEUTROPRHIL \

‘ |
E T-(.e\\‘ B-(el) NK.-cedy

macropuaqe
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Granulocytes

Neutrophils INFLAMMATION

Activated

Most abundant WBC (50-60%) macropHiEsy
"Front line” 5 *
Particularly effective against extracellular bacteria -
IL-1
Eosinophils i {
Immune defense against parasites - too large for phagocytosis Enﬁgtrg?)'f:;tf"s'
Participate in allergic reactions hphoevies
Activated by IgE antibodies (IgE for Eosinophils) Y
GM-CSF
G-CSF
| BaSOph'llS M-(iSF
Participate in allergic and inflammatory reactions
Activated by IgE antibodies (IgE for allerg-E) Bone marrow }

{

Granulocytes
Monocytes/macrophages
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Macrophage production

Production in bone marrow
(monocytes) L

Colony stimulating factors | & & >
(CSF’s) o { |

. " Ti.ssue speqific
Monocytes - macrophage (in sy e
the tissues) N

Phagocytosis Monocyte Cell Macrophage
B} . Tissue specific
Antigen-presentation

Circulating

Y Y
Tissue specific macrophages

. . ) . Connective Spieen
Migrates into inflammatory pere e B B s | '
sites, eats necrotic tissue O ® CAPAN RPN
Osteoblast Microglial Alveolar Kupffer Histiocyte White-pulp Red-pulp Marginal-zone  Metallophilic ’

cell macrophage cell macrophage macrophage macrophage  macrophage

o



Lymphatic tissues:
SPLEEN; THYMUS;
TONSILS

Lymphocytes production

* Agranulocytes £

* Lymphocytes = B-cells, T- e
CeuS, NK-CellS Lymphoblast

e (Circulate in blood or in / l \

lymphatic tissues
° H]ghly antigen_speciﬁc B Lymphocyte Natural killer cell

T Lymphocyte

 B-cells are produced by AND
mature in Bone marrow

* T-cells production = bone
marrow

maturation = Thymus
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Lymphocytes functions

B-cells 2 humoral immunity T-cells > cell-mediated immunity
“plasma cells produce antibodies Cytotoxic T-cells (CD8+); Helper T-cells (CD4+)

Cell-Mediated Immunity

Thymus
Common lymphoid
progenitor cell
(W~ ~_/Tlymphocyte /Peripheral lymphoid tissue
- Activated T
Hematopoietic ( ;_ >
stem cells /" lymphocytes
Antigen

\, QJ \ I Antibodies

/ Plasma cell

} x /Q\B lymphocyte

Developing B cell O
<,4¥> Humoral Immunity dg

Common lymphoid
progenitor cell

S



Normal range

% distribution

Stimulated by

Transport 02 and CO2

4,000,000 - 10,000,000

cells/mm3

93%

Medium

~ 120 days

Before birth — liver, spleen

After birth - bone marrow

EPO

Immune defense

4,000 - 10,000 cells/mm?

>1 %

Large

Variable

Bone marrow

(mature in lymph organs)

Colony stimulating factors

(CSF)

Primary hemostasis

150,000 — 400,000 cells/mm?

6-7%
Small
8-9 days

Bone marrow

TPO
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Thank you!

How to participate?

Go to Event code

Enter the event code in the top banner
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