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Hemoglobin(Hb)
: > Each RBC contains 200-300 million molecules of hemoglobin

a » Each hemoglobin molecule consists of :
: 1. 4 protein chains called globin ( 2 alpha, 2 Beta ) b
) 2. The red pigment Heme, which is composed of Fe" (fermus iron)and a
compound called protoprophyrin ( 4 iron in center of a ring )

\ » So, one hemoglobin molecule contain 4 iron atoms so, it can carry 4
molecules ‘

\\ Hb + O, +— Oxyhemoglubin ( O; bis
Ay Hb + CO, «— carbaminohemoglubi

e Males have usually more hemoglobi

w3 Testesteron which increase RBCs

y o In males every 100ml contain 14-1
{\ 100ml contain 12-14g of hmlom

¢ Each gram of Hb carry 1.34ml~of0$
e If hemoglobin comtent in. Mid



Hb F normal fetal it

(2 & chains and 2 Gamma chains)--- .5-.8 %
Hb A2 (24,2 delta )---1.5-35% )

Fl

mation of RBCs:
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This process called E opmes;;a),\/?)) N s
In adults erythropoiesis occurs in Red 1

one Marrow, where a Nucleated
cells in bone marrow called Hematopoietic Stem Cells (adult-blood

forming-stem cells) divide/and differentiate to all types of blood cells
=

The entire process requires 4 days. i
—

PR AN

e

33 s
Each minute 200 billion RBCs is produced in bone marrow to replace equal
number of dead cells, and

this rgguires a continual supply of R,
B VoD PSP o M Pl ey -
o1 wvitamin B, which is called antianemic principle — for DNA synthesis
- Amino acids et Bhearstan)
3. Folic acid — for RNA synthesis ' #9-1 "
~opper and Cobalt as catalyst
n

ery important in transporting O, and absorbed from the deudenum by
rt
e") is absorbed 3 times more than Ferric (Fe™)
nimal source is ab’sgrfb_’ed more than iron from plant sources
| e
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Myoghubin 4%,
Cytochrome 1%

Protein 0.1%

Ferritin in liver 15-30%

& G GaaWLaY L
Yitamin B12 ( cyanocobalamine )

-water soluble vitamine s P 5P

-v1t B12 can be gestroyed by digestive enzyme . intrinsic factor protect it
092 ~prolonged defiec defiecency lead to 1rrever51b1e neprological ogical damagé

- its absorbtlon from GI ( termmal ileum ) needﬁ?ﬁﬁsw factor , it is
-absorbed by pmocytosm
—_

i)
CORPURN tLéx
-intrinsic factor secrete% by parietal cells in stomach
-Vit B12 stored mamly in liver in amount ( 3-5 mg ) sufficient to last for
uple of year GS
rease need in pregnancy , lactation , grouth .

hp /e
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ﬁ\) Mature Erythrocytes
b
P ———

Factors affecting RBCs Production
Any condition leads to Hypoxi

ypoxia (low O, reaching the tissues) cause an increase in
RBCs production such as:
‘ !

High altitude
— 2.Low O, in the atmosphere
3.Pulmonary diseases
4.Cardiovascular diseases
S.Low Hb (anemia)
=

 the blood is Low (hypoxia)

stimulate RBCs

— kidneys release a hormone
LOPOEISIS) — 1 RBCs — 1 O, deliv

Production in bone marrow
ery to tissue.

othelial system (liver
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Only formed element e
@Iarger i nt that are complete Alhave Nuclei and in ger

» There are two types of WBCs:
a.\G olymo 'honuclear 2 g

= 1% Neutrophils 15 1

| _ikEosinophils _ 2.

i Basophils o
& ,

b. (Asranulocytes { mononuclear :

———

_% Lymphocytes ( T-lymphocytes and B-lymphcytes)
Penacytes < \_—

E

E White Blood Cells Number: :
> (2000-10000) WBC/mm3, this number change in certain abnormal condition
as in appendicitis — % of neutrophils increases

f= > Counting the % of different WBCs in 2 normal healthy person called
. Differential Count.

3000 — 6000 62%

v - Nebre {’l\:\i

- Csan q\:&\s
150 — 300 2% 1. Rase Y

B o100 1% £

B S0 3500 30% 2 i
,1‘ “ :%3[99 _ 600 5% o ; l{‘cf"'
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| i&\dﬂoge (1 ;Neutropl_lil_S, Eosinophils, Basophils ) and Monocytes are
myloblast;ce s and originate from Red Bone Marrow (Myeloid tissue

> Most of Lymphocytes and originate from hematopoietic stem cells in
Lyvmphatic tissue ( lymphoblastic cell ) such as 1ym9h\nogs, tonsils, spleen
and thymus and protect body through immune syste#f=" "~~~ "~ =
: & A s oo\ Q@
= Red bone marrow is Myeloid tissue, while Yellow marrow contains Fat and
not active in blood production. =

&)

life span of WBC
©
- Granulocyte : in blood stay 4-8 hours , in Tissue 5 days ( in serious
: infection survive for few hours only ) ’
‘ w 3o\~ s monocyte : in blood for 10-20 hours , in tissue become macrophage and
i live for months o
- Lymhpocyte : circulate btw blood and lymphatic tissue , survive for
weeks and months .

“ﬁ’h WY SN o oy
pocytic cell —D
rgination
edesi®: WBC cross capillary wall . leakucyte slip out of capillaries
small pores between endothelial cell ( all leukocyte can do )
on : factors realeased from inflamed tissue , WBC stick to
wall , facilitate diapedesis in inflammation .
R .-{}\
su%’st'ances produced by leukocyte or
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