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Definition It is a complex reddish fluid that

Complex Loyl by LA 518 (Sye a9a Y

circulates continuously inside the

St p2b! s
- cardiovascular system.

Volume: About 5.6 Liters in a 70 kg man
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Eunctions of the blood:

1- Major transport medium in the body [t transport:
v as g S

. Ty *O2 *Co s * Glucose —» ‘“=¢‘e=\po
ill\\ﬂyi L..Z,@Q Wyl ia 2N oL (\\as)s S‘w*.n s
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2- I;IaﬁLnostatic function Stoppagesofsbleeding from injured
Haem adl ;e

blood vessel bysclotting:
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3- Homeostatic function: Keep the composition of internal
home  J Ludeall dajs Julais subs bufferd! sla buffer sewl ool sué aall
A0 Jean line gl
Plasma protein// hemoglobin e Lliall od 98 saaly aglS
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4- Defensive function provide defense

environment constant.




o 0 \b Phagocytosis such as neutrophils and
. ComposmoL of blood lymphocytes
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: represents about 45% of the total blood

volume.

They include
A. Red blood corpuscles (RBCs)
B. White blood cells (WBCs)
C. Platelets 55 /. plasrae 1 457 Bleod cells

Tobal 1“0(! ‘

2. Plasma:
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Compositon and Functionsof Blood
B 3 ¥ Tunca advartte
~ K3 - - Vessel wal {:.::n:i;
Plasma; —————— N N
- Water, proteins, 4 | i o v
nutrients, hormones,
efc. ~ N
| N
Buffy coat: ———{_ i ]
- White blood cells,
platelets -
- Red blood cells
\j U v Red load 8!
Normal Blood: Anemia: Polycythemia: Pltll
Q 37%-47% hematocrit Depressed Elevated
0" 42%-52% hematocrit ~ hematocrit % hematocrit %




Plasma - Extvacetular ®uid.

e [t is a clear fluid in which blood cells are suspended .

Composition:

1- Water 90%
2- Solids: —» Wl 6jalt @ N1 0
Fm Organic substancd 9 % \

\» Substance that contains carbon

@ Plasma proteins (7%)

M

* Other organic substance 2% (metabolic products urea
creatinine), nutritive substance( e.g. glucose, amino acids,

enzymes, hormones, vitamins).

1% e.g;E Na, K, Ca, Cl




PlasmasProteins Types and concentrations of plasma

proteins:

The total plasma protein concentration is about&=8ygm/dL.

Albumin : ;Lie le¥! 3.Sil s9a
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0.01-0.16

68.700

liver
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0.4

340.000
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Liver

S S dena
il ¢ s oaly
(viscosity) aall

JI o Jgseus clia osmolarity of
blood
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2.4-2.77 3.5-5 Concentration
(gm/dL)
90.000 - 69.000  Molecular weight
156.000 (Dalton)
al,a2,Bl, B2,y Subdivisions

Liver except 04

lobuli 1
go-umlnpasm

cells
in lymphatic
tissues

Liver Site of formation
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Funcii - eins

1- Osmotic pressure of plasma proteins (mainly

albumin): which maintains body fluids.
— & @i | o e pall e il

2- Carrier functions:
(o plasma JI sle dyane 06 anll sk e Jai o) slsl
protein

* P1. prot transport important substances as

© LD, & : :
< Jermones, vitamins, minerals from site of synthesis

or absorption to site of action or storage.
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Examples:

/) Sk LeesP
Hornomes (thyroxine and Albumin
. 3/953"22.&5‘ Uss D
steroids), amino acids, vitamins,

fatty acids

2=

o Impﬂ Iron, C(Eger, Steroid hormones Globulins
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a. Prevent rapid loss of substances in urine. =& Jsd 4 438 Ll g 30 as

b. Reservoir of the substance > used when needed. —» U' ¢! ¢3¥] 520 s L350 51 asins @
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3. Defense action: antibodies are gamma _globulins

4. Blood coagulation: by fibrinogen

~N 7
Lo o\ g2 e o> WL
5. Blood viscosity: L Skt

‘—’
* Blood viscosity 3 times more than water

-3

. Al i 1 gle bilay g3 ago oot asa aall ol
e 1.5 times formed by RBCs (blood pressure)
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pH of the blood : 7.4
cdle Ll JS o anll pH (ole Ll G

6. Buffering action: maintains body Ii{.”
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1 o] 3l s g Red Blood Corpuscles (R.B.Cs)

R.B.C's count: RBCs count is 5.0-5.5 million/mm3 in & \ilnd
o

4.5-5.0 million/mm3 in Y. fepmale

Shape and Size: i Lol gl gy 4o

i)Shape: RBCs are circular, non-nucleated, biconccive discs.
.o Yo

1i)_Size:

* Its diameter — 7.5 um.

e Its thickness — at the thickest point is about 2.5 um.




— 2.0 um

— 7.5 um

Top view
Copyright @& 2001 Benjamin Cummings, an imprint of Addison Weslay Longman, Inc.
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* RBCs are not true cells, because they have no nuclei, so called
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corpuscles. zzz. Hex e [ vy
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B. Its contents: They contain; ) Bt L ) s
I. Hb: It is the main constituent of RBCs (34% pf their weight).
II. Tons: K is the chief intracellular cation.
III. Enzymes: Carbonic anhydrase enzyme, which is important for
CO2 transport.
I'V. Mitochondria: There are no mitochondria in the RBCs, so
Do QWY

they obtain their energy from anaerobic glycolysis.
secal SY J Jsaks T ¢ anal elidg s J Jsat 3ol

atp 2 L gaie alls



Functions of RBCs:

1) Functions of cell membrane: b (L als ©.,8

) It has a.large surface.area than the actual cell volume;

It gives RBCs its biconcave shape.

It allows easy diffusion of gases through cell membrane.

b) It is plastic — enhances cell flexibility — allow RBCs to be
squeezed 1n small capitiarieswithoutraptare-of it.

w9= 500

C) It keeps Hb inside RBCs — prevent its less-in-urine. 2)




Erythropoiesis » - s\ (" vy> ol

- _Itis the process of new RBCs production .

Jabll Husy fpaas as VY- all Gl ":_. S5k e wbaall il SIS £
Sites of Erythropoiesis: - The red bone marrow; redone marow

a“,.la.dl g las
I. In infants— red bone marrow is preseid-iitali-Rones.
II. In adults (after the age of 20.years) — red bone marrow is
present.only in the membranous.bones such as the
vertebrae, sternum and xibs Jsobe s all sals S padtll Lo g

hls o lesSy
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Kidney releases
erythropoletin

sla erythropoietin sewl f50y8 To5 ansY] ads
celealladll LS E 9 A S Gsased]

90% of erythropoietin secretes from the kidneys
10% from the liver




Factors affecting Erythropoiesis

1)_Tissue oxygenation:

Hypoxia (| of O2 supply to the tissues) — increase the rate of RBCs

formation.
Causes of hypeoxia:
« High.altitudes.

e Ted deinand for G2 as i athictes.
& Loss-of-RBEs-as-in-haemorrhage.

Mechanism:

Hypoxia stimulates erythropoietin-hormeone-secretion-from kidney (90%),
and liver (0% which in tura-stimulates-RBECs-produesion in bone

marrow.



2):Healthy Bone Marrow:

* A healthy bone marrow 1s essential-for.the-production=of-RBCs.

* Destruction of bone marrow by irradiation, or drugs will lead to

deficiency of all blood cells— aplastic.anaemia.

{ = .73y Irradiation/ some drugs/ chemotherapy
. e =~ ) bone marrow J! ;eSS ole Joaals cLusl <
3):Healthy Liver:

Healthy liver 1s essential fornormal RBCs formation as it 1s the site

of;

» Formation of glebin-pertion-of-Hb.

N0/ 1 At SIS 0 oS5 WSl dna JI gaieaty 00688 (o8 ae bows
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ii)

iii)

4) Hormones: Thyroid hormone : oe a5 48,401 84301 e € 5w (15058
(] ‘:éJA‘I Jm L L]
 Thyroid hormones— stimpulatemetabolism gfbone marroy cells.

. Glucocorticoids—> stimulate metabolism of bone marrow. cells.
And-negens—>T eaathmpmﬂﬁn.h.nmone 1L, Srythropoietin Ji & s s 5,53l cps
5) Nutritienal-factors: a5 e i

a) Proteins; of high-bielegical-value proteins are essential for erythropoiesis
L e
>

b)_Minerals:

Jroen: It is important for the formation of Hb
Copper: It acts as cofactor in Hb synthesis.

Cobalt; It acts as cofactor in Hb synthesis.
Sall g Laallls sgage
(° (Lilgall ol )
« All vitamins are needed for erythropoiesis, especially vitamin B1?2 and
L0 (awlall el ) Elsdll g LA 48 Gatgase
folieaCid  folic acid Ui e ey Lty 1 s gk 53 skl Lo o LT o s

¢)_Vitamins:

* They are important for-final'maturation-of thee RBCs — so, lack of them




Mobile line defense

Al ¢ yanny Ly ' :
PR White Blood Cells (WBCs) —» L7 21 deforse +
SR

Total Count of WBCs: Ranges from 4000-11000/mm3.

* Types: depending on presence of granules in cytoplasm, leukocytes are

r\

divided into W Confin g canal\eS & gigranules Ul gla
Jisi, substances
v (K5 Sleagyadll 5 LSl

\ “m‘\es
&3 Monocytes <Lymphocyte  Basophils Esinophils  Neutrophils

S

3-8% of 20-30% of 0.5-1% of 1-5% of 60-70% of
total total total total total

leukocytes leukocytes  leukocytes  leukocytes  leukocytes

No granules in cytoplasm Contain granules in cytoplasm  os2 granules J!
aall bola selos
el daa (g Formed in Formed in Formed in the bone marrow ks ole sLaull
L aal Ll .
Lo L3l oS bone lymphoid
bl sy 4oa marrow tissues
Ll Las

(obosill wa e\’ Life span Months or Scnfs Life span About 4-5 days



Basophils
Neutrophils

s,

) 4 4\
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Lymphocytes Platelets ‘
I Monoc‘tes Ernythrocytes I



- Functions of leukocytes:

(1) _Granular leukocytes
@ Opanas ¢ LSl s JSB dlaay e Jany
Teo salll A% 5 LsSl 50Ky lysosome JI saie
A) Neutrophils: il g e

Constit

Main function: phagocytosrS and destruction of invading bacteria.

B) Esinophils:

The first line defense against parasites:
esinophils

« Weak phagocytosis.
* Defense againstparasitic’infections e.g. schistosomiasis.

e Decrease allergy. oelicagll ws 489 antigen antibodies reaction J/ aieis
s e reaction Guie ey g salall aluadl e aaly avsall o 42 sals

-

C) Basophils:

* Liberation of heparin into blood (prevent blood coagulation).

* Play a role in allergy. ot el




(1) Now-Gramdar-lewlocytes

Gk oo Olugyudll 5 LSl Jiss,
phagocytosis J!

(A)Lymphocytes: T lymphocytes for cell mediated immunity

and B lymphocytes secrete antibodies
Gane Gk lall palgl Bulita plusal 053y

(B) Monocytes:

They phagocytes and Kill bacteria but more powerful than

neutrophil




Platelets

Counts:+56000-400000/mm3-

Life span: 8- 12 days

Function of platelets:

 Has a role in haemostasis:
ely,ds granules JI Jsaa granules le g siss hlicall aydhgivll

(S ol el clegll Gl e Jans cpisis ] sanal isas
Release of serotonin-which produce vasoconstriction.
Guie yuas 5 a5k 5 Toadl wie miliall gans
. s Ssodll clegll wic gaaill sla (IGIL 5 adhesion
Formation of plateletsplug . ..t piug ’

gy Lnlall

A.
B.
C. Release some clotting factors which help-clot-formation.
. Lo« Lalaill Jule VY glloa guie aull (od ¢ blaill Jolse ol 43 palatlets |

e Toads padall Lo sl ¢ dads 52 InACtiVe o s adlls sugage Jalsall
dalall dlaaiy ¢ activation Jelsadl slgd
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Hemostasis

Definition: It means arrest of bleeding from injured blood

vessels.

Steps:
ot panall W yuaty o) olglasdl
It occurs in the following steps;
Slandl iy cnisig sl 65 alsll Gans el « Toaky padall Lo any oy it Jy!
S 9 Gl 9 0 ole )l Gaedll slesll a8
Vascular spasm i o slae o0 Gl ¢l slsll gsns
vascular spasm J/ ssa gall oLl

\

Formationof-asplateletplug.—» - Ll /A0 Ju3y ¢ g2

Formation of a blood clot.

o Q & »

Fibrosis of the blood clot to ciose the hoie in the vessel

—

close for the wall Joss ojLie ;0K 5,0l 065 - '
Lo ot N (&l s




ol 3 05 LdS
sl e ik e o, Lie 4ua ol a3l fibrin J Jsais fibrinogen gecul a3l Jale ssag
i - J prothrombin Leew! ssls Jsau ax53¥1 sLa prothrombin activator

Fo i f th ':E] 1 Clot suldl s fiber J fibrinogen J! Jsax thrombin J/ sla ga thrombin
= blood clot JI L

 The clot begins to develop in 15 to 20 sec if the trauma to théi:yvascular

wall 1s severe and 1n 1 to 2 min if the trauma 1s minor.

Mechanism of blood clot formation (blood coagulation):
blood clot JI Lilee cil8 Lo JS Geel goadl e S

: : g !
The clotting takes place.in.4.steps; bl00d J dulec c5lS LIS rac Lie Toall Ol Lo JS
dabs clot
A. Formation of a complex substance called prothrombin
activators'hy 2 pathways éxfiinsiepathway and intrinsic-pathway:
B. The.prothrembin-activator catalyzes the.conversion.of
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oalls plug

I (a) Vasoconstriction (b) Platelst aggregaton (c) Clot formation I




MECHANISM OF BLOOD CLOTTING
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41% AntiB «— A @ A
9% AntiA <& B «-— B
3% - o A,B - AB

47% Anti A and «- - a0

Anti B
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= Blood Groups

* The blood of human 1s classified into many groups according to

certain WCS They include
O d ¢ antlbodles JI g ) e s,ul8 sl 4ua
ABO and Rh systems.

Y ol ST g1 olags G

¢ elyeall adll LA whais gle sSYyStEM LIS Guie

i Jsan o yaecl 08 aull J85 L1 (gsie om0l LT

ABO system Balids aleual saiiy Lo agd¥ Luaal agll Lo bl olaiowsad Lol
Gl yo0 gl U

Types of blood groups:

* This system includes 2-relatedantigens (or agglutinogens)A and-

B.

 According to the

resence or absence of these icens. the



41% < AntiB o SA a= A

J=Ne o
3% - ae= ABiAB —
47% Anti Aand @ - o8 2
Anti B (e
Lla o390 g LAl pranll uds olpandl anll Dla (S5 s L
Types of blood groups: clyanll aall DA oS o Sy SLALl aruall udi g lpaall ol
Rh system (Rh factor ) Saie I

* There are six common types of Rh antigens named £, D, E, c..d. ande.

* The type Dsantigen is considerably the most antigenic than the others,
. +Rh yuic ozl (i D-antigen JI asas
Sl -Rh Ganall 55 ssa ase
e Presence.of-D-antigen—_Rh tve (85 % of peoples).

e Absence-of-D-antigen— Rh.-ve (15 % of peoples).

ST 5,0 ? aall 5 B(ANtiB) oo 5ulss aloual ssie oy
- sall g el Sl Gans 5 ol 5 JSYT 3ok e
ol wliwe gas antigen JI ol 5 aglsll ((le Jaui

antib <48 gaie



Importance of blood groups

A) Blood transfusion: The transfused blood must be

compatible with that of the recipient as regard ABO &

Rh systems to avoid transfusion reactions.
. R»\ \\l{ 2‘;;1\ ;‘_)’ >

A
+— - <
B) Pregn an cy: -+ type of anemia in whiclﬁhe red blood cells 7
_— =5 — (erythrocytes) of a fetus are destroyed in a maternal
m l> _1p_1r_n_u_r1@ reaction resulting from a blood group

‘3)(# in ‘_gmpatlblhty between the fetus and its mother-

* Rh system must be tested during pregnancy to avoid

erythroblastosis-feetalis. It occurs when Rh.-ve

. ok e aall ole Ciyail b,
mother get pregnantiin Rh=ve-baby. 7.7 * .
oSal Hal B Al lawe ¥l o¥la gdd ¢ @ sl Jiladl
| o ol e a4 3l Gasb oo aSL (ol sdya0 )08,

| il aral 5as Lo sud @5l S5l
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C) Medicolegal importance: 7

I.  Establish parentage: blood groups can prove that a man cannot be

the father, although it cannot prove that he is the father.

Il. ldentify criminals: blood groups help in identifications of

criminals in many accidents like rape.
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Blood Transfusion
Indications of blood transfusion:
To restore the whole blood as in haemorrhage.
To restore one element of the blood when it is deficient, e.g. RBCs as

in cases of anemia, WBCs as in leucopenia, platelets as in purpura,
and CIotting factors as in hemophilia.

Precautions before blood transfusion:

The transfused blood must be; adll e ssal QO
\—= Compatible with that of the recipient assregard-ABO-LrRirsystems.
2-> Its Hb content not less than 90 o/idﬁﬁw&aﬁtiﬁl TR
3> Eneedromsdiseases e.g. infective hepatitis, AIDS & malaria.

\-> Kresh.and-notfrozen (stored at 4°C for a period not exceeding 21
days).

5> Crossamatching.test.should-be.donesto it with recipient blood.
=
The purpose for the crossmatch test is to S| g LYW 3 aalls Jaisty palyel gaie 6K &l suas Lo @) )
detect the presence of antibodies in the

recipient against the red blood cells of the
donor.
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anti antibodies suic ;Lad B oo cualy A oo Ll i
reaction

1. incompatibidity: sl o dos ol ol oS ooy € 038kl sla
fgonll Tueg¥ ! S Aalatl (sla Unla Jaai g 5oLl

(close the small blood vessel) s il

> It iS (€ 1;-“llClﬁir:‘ll‘uil‘u;-ﬁjl;A;A;-EC‘; v .

: ll' :Z"D o
* This 1s manifested bY; . i oot sl sl oo eyl i oo dit 1 ol e
(’b 5 cpalpatll s dsaall Taeg¥ ! dusis SLeaSll Sla (8 laa 5,08 Slaes poliug!!
ool 18448 Lgad 83y 2l

A. Cireuwlatory-shock: — drop of ABP.

the main cation is potassium «/,eall aall s
: Hyperkatemia: —cardiac arrh thm1a~’a”tI RIS [ RLPINERS g

L Jaundice: 1T serum bilirubin':> w of the

MUCOUS J! o8 5 alall odg cpinall (o8 1 5aY]

skin and mucous membranes.  cs o cubssd! 5l bisl lis e . membranes
macrophage’s J! Le aa Joaiu elpaall adll LA 5SS 40
oyl 5,0 Sy 5 sSh sulll sla bilirubin Lacs! 5ull <SG

. S sl T LAY G5k e anaadl o Lgalay iy Lo il )
Acute renal failure RS

IS Lo Jaxis bl (g8 ooy oS 3 3,k bilirubin J1 sl
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3- transmission of diseases : eg AIDS, hepatitis and

malaria Cp be JEiEy (el stie (6 £ ol el (S
oadall JE Toyh LW g 5ad] 65 aall Gayk
aall 1ia Judiel oJ) Jaiioall



QUESTIONS

1-MENTION 3 MAJOR FUNCTIONS OF THE BLOOD

Answerl- Major transport medium in the body It transport:

* 02 *Co2 * Glucose

* End products of metabolism as urea. * Hormones.

2- Haemostatic function Stoppage of bleeding from injured

blood vessel by clotting.

3- Homeostatic function: Keep the composition of internal

environment constant.




2-MENTION 4 FUNCTIONS OF PLASMA
PROTEINS
ANSWER;

3. Defense action: antibodies are gamma globulins
4. Blood coagulation: by fibrinogen
5. Blood viscosity:

* Blood viscosity 3 times more than water

1.5 times formed by RBCs




4-WHICH IS THE % OF PLASMA PROTEINS IN
PLASMA?

90gm%
10gm%
0.1gm%
6-9gm %

3.5gm%




4-WHICH IS THE SITE OF FORMATION OF
MOST OF PLASMA PROTEINS?

Bone marrow
Liver
Kidneys
Spleen

Adipose tissues




5-MENTION 3 FUNCTIONS OF RBCS
ANSWER;

s

) It has a large surface area than the actual cell volume;
It gives RBCs its biconcave shape.
It allows easy diffusion of gases through cell membrane.

b) It is plastic — enhances cell flexibility — allow RBCs to be squeezed in small
capillaries without rupture of it.

C) It keeps Hb inside RBCs — prevent its loss in urine. 2)

2) Functions of carbonic anhydrase enzyme: It helps in transport of CO2.
3) Blood viscosity: RBCs share in production of blood viscosity, which

maintains arterial blood pressure.




6-WHAT RBCS ENZYME FACILITATES
TRANSPORT OF CO2?

Myeloperoxidase

Carbonic anhydrase

Superoxide dismutase

Globin reductase

Protein kinase




7-WHICH IS THE CHIEF INTRACELLULAR
CATION IN RBCS?




3-HYPOXIA STIMULATES ERYTHROPOIESIS
THROUGH STIMULATION OF RELEASE OF
WHICH OF THESE HORMONES?

Androgen
Thyroxin

Erythropoietin

Insulin

Growth hormone




O- HEALTHY LIVER IS CONSIDERED
ESSENTIAL FACTOR FOR ERYTHROPOIESIS
BECAUSE:

It is the site of formation of Vit B12

It is the site of storage of iron and vit B12 and formation of globin portion of
HB

It 1s the site of formation of RBCs

It is of storage of RBCs

It 1s the site of storage of haemoglobin




10- WHICH IS THE WHITE BLOOD CELL
CONSTITUTING THE IST LINE OF DEFENSE
AGAINST INVADING MICROORGANISMS?

Eosinophils
Basophils
Neutrophils

Monocytes

Lymphoctes




11- WHICH IS THE WHITE BLOOD CELL

CONSIDERED THE FIRST LINE OF DEFENSE
AGAINST PARASITES?

Eosinophil

Basophil
Monocyte

Lymphocyte

Neutrophil




12- WHICH IS THE 1IST STEP IN
HAEMOSTASIAS?

Platelet plug formation
Fibrosis
Clot formation

Vascular spasm

Fibrinolysis




13-THE INTRINSIC SYSTEM OF BLOOD CLOT
FORMATION BEGINS BY ACTIVATION OF
WHICH OF THESE CLOTTING FACTORS?

11

10




14- WHICH IS THE LAST STEP OF BLOOD CLOT
FORMATION?

Formation of prothrombin activator
Thrombin formation
Vascular spasm

Platelet plug stabilization

Conversion of fibrinogen to fibrin




15- MENTION 3 IMPORTANCE OF BLOOD
GROUPS

A) Blood transfusion: The transfused blood must be compatible with that of the

recipient as regard ABO & Rh systems to avoid transfusion reactions.
B) Pregnancy:

* Rh system must be tested during pregnancy to avoid erythroblastosis foetalis. It

occurs when Rh —ve mother get pregnant in Rh +ve baby.

C) Medicolegal importance:

Establish parentage: blood groups can prove that a man cannot be the father,




16- MENTION 4 PRECAUTIONS BEFORE
BLOOD TRANSFUSION

Compatible with that of the recipient as regard ABO & Rh systems.

Its Hb content not less than 90%.

Free from diseases e.g. infective hepatitis, AIDS & malaria.

Fresh and not frozen (stored at 4°C for a period not exceeding 21 days).




17- MENTION 3 DANGERS OF BLOOD
TRANSFUSION

1. Incompatibility:

e Itis due to mismatched blood groups.

* This is manifested by;
Circulatory shock: — drop of ABP.
Hyperkalemia: —cardiac arrhythmia.

Jaundice: 1 serum bilirubin— yellow coloration of the skin and mucous

membranes.




THANK

*You




