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The heart pumps 75 ml of blood with each contraction.
o=l S s aall (e Ja 75 Q) Fay

On average, the heart beats 70 times/minute
:&:ﬁﬂ\ ‘;BJA 70 &._\m\‘)a.\.u' da.w)id\ ‘_g

Therefore, the heart pumps roughly 5,250 ml per minute
A8l 3 Ja 5,250 Ly i alil) graay (ol

75ml
© beat

X 70 beats/minute

Function of Blood | all 4du g

Transport : For | Jaf ¢x : Jilll

Oxygen | crausY)

from lungs to interstitial fluid then to tissue cells
AoV LA ) a3 IS il ) o 5 e

Nutrients | bl

from digestive tract to tissues
L) ) g Sleall (e

Carbon dioxide | ¢Sl aws] U

from tissue cells to lungs for elimination
4ie alill 0 )l ) Aaasi) LA (e
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Wastes | <3ladll

(as excess nitrogen from breakdown of proteins) from tissue cells

to kidneys for elimination
Lot palaill il 1) A LA (e (b5 ) Jla e 200 30 Cpa g 53l Ji)

Hormones (signals) | (<l LY ) S ga el

transported by blood proteins from endocrine organs to the tissues
Aaai¥) ) slaall a3l e aall i gy Al 5y Jash

Lipids, or fats | assll sl ¢ saall
by special blood proteins called lipoproteins (HDL & LDL)
(HDL & LDL) 4aall culisi s yull cand Al a3 Ciligi g 5 ddand 5

Defense ( protect ) | ( 4leadl ) gléal)

Against pathogen invasion: by white blood cells by two methods:

iy yhay elianll aall LA 31k Ge 1ol pe¥) Gl 53¢

Engulfing & destroying pathogens (microbes) by process called phagocytosis
danld) conti Adee SR (e (<l s Seall) (e lisnsa ey ¢ U

producing antibodies (is proteins that combine with & disable pathogens)
(Lelland 5 Lol ) Clisse ae 2a5 i 5 4 ) Baliaall alua ) L

Against blood (fluid) loss during injury by clotting
Lalaill Capy Abal) o1 (i) gudll) pall lat aa

Involves platelets & two inactive blood proteins (prothrombin & fibrinogen)

(O somil s Cpas Jig ) pall (A Cphads y2 Gl g 4 gedll Hildall ety
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Regulation (Homeostasis) | ( A3/ ¢ 5ill ) audaisl)

Regulate and maintain temperature | 3 all i jo e Lliall 5 aplais

If body becomes too warm —> blood is transported to dilated blood

vessels in skin
Alall 8 dass giall 4 gaall dge Y1 ) aall a5 — 13 Ubly aval) aal 13)
Then Heat disperses to environment & the body cools to a

normal temperature
Laplall 5l jall 4 50 ) dead vl o 430 ) 31 all cady o

Maintain osmotic pressure (water-salt balance) - by dissolved salts
& proteins in plasma

8 Al i 5 5 5 2 DY) Aol g (all-slall ) 55) 5 sand) il e Llaall
Lo 3oLl
Which keeps the liquid content of the blood high
iy aall JiLd) (g gimall o Jailay Lae

Regulate pH (acid-base balance) (keeping it at a constant 7.4)
(7.4 <l (& sine die \gle Jaliall) (3228l 5 Gmeall ()3) 55) dum saall da o aylais

By chemical Buffers present in blood
2l 53 g sall AilaaSl dadaiall o) gall dans) 5

By keeping the composition of interstitial fluid within normal limits.
daanbll 3 gaal) aa DAY JLA) p <8 e Blaal) J3A o
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@ Composition of Blood | pd S 53

Blood is a liquid connective tissue

Blood Jilas ol gepusi o)
Al
¢ Blood is made of formed elements (cells & cell fragments)
suspended in liquid plasma
‘ " :\Luu)mgmu(gmgm}gmmsm " )AUQQA(;AS\Q)S:\.J

Formed elements | 41S4all jalial)

Are produced in red bone marrow from stem cells

Lacdall LAY (e yeal) alaal) plas b o

Stem cells | el LA

Are the parent cells that divide & give rise to all types of blood cells
eq&\ gv\st\)}\@g@jﬁjeﬂéﬁ@l\ 2y QM\‘;A

Includes | Jeis
Red blood cells (RBCs) (erythrocytes) ‘
¢) yall 22l LA (RBCs) . '|J
J J Al el 1 i 1
(o) sanll pdll 2y ) @ re9e @
White blood cells (WBCs) (leukocytes) @/ _,,/j /B\/%.\@ N

sl 22l LA (WBCs)
(Landl iy 1)

Platelets (thrombocytes)
G el wiliall
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Plasma | L 33Ul

Is the liquid medium of blood
aall i) Jas 1 A

Consists of 91% water & 9% (salts, ions, organic molecules)

(A sae iy ja (gl 7 3al) 795 ela 7971 (o 58

Other solutes: nutrients, wastes, hormones

U ga (Dl (bl 1 AT clilia

Function of plasma | L3l 4k

Maintain homeostasis

S sl e Lalaa)
Maintain the osmotic pressure (water-salt balance) of blood by

1 dissolved salts & proteins

Z oY) ddas g aall (lall-elad) (3 58) (55 san) Jarall e Laliad)

A1l i gyl

2 Act as buffers (maintain blood pH) by salts & proteins

2oL Ao g (aall s g yaed) 851 o Jadlas) dakiia o) geS Jasd

i 5 all 5

distributes heat generated as a by-product of metabolism
(muscle contraction)

(o landl (aliil) (an) dplend (s 53 i Anilill 5 ) jall ¢ 558

Transport of carbon dioxide as bicarbonate ion.
g Sl ool IS8 e g5 S sl G Jas
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Small organic molecules in blood | al) (83 paall 4 geaall Gy Hal)

Glucose & amino acids are nutrients for cells
LAl cilidre o dyineY) palaally 5 lall

Urea is a nitrogenous waste transport to kidneys for excretion
1A ISl ) A i 5 5 ciSliad Ly s

The most abundant organic molecules in blood are called the plasma
proteins

Lo 3Ol i g 59 ams pall (35 585 4y gumall iy o) S

Plasma proteins | L j3kll &lisi g

Mainly produced by liver
QS A ) IS

Are the most abundant organic molecules in blood
adll 33 585 4 gumnl) iy 3all ST A

Are too large - not pass-through capillary walls = remain in blood,

establishing an osmotic gradient - prevents excessive loss of plasma
from the capillaries into the interstitial fluid.

&JL:\..I}SA‘eﬂ\GSGSJJ(—LJAJ\Q\M\u\)JAJL)A-ty(—\SAB).\ASGQ
AN Ll 1) 4 geal) ol i) (e La 30l da jiall ladil) aiad o ) sad

053 0352123 ,6. BIOLOGY[112]



Three major types | 4wy ¢ sl 530

1- Albumins | <t sad¥!
The most abundant plasma proteins, contribute most of plasma’s osmotic
pressure
La3oll (5 ) gan¥) Jaacall alana (8 agusi 63585 L 3Ol i g 5 S
Transport other organic molecules
Al Ay pme iy ja Juis

2- The globulins | <l s siall

Three types | ¢! si &30

Gamma | Lle Beta | L Alpha | i
known as antibodies , are Alpha & beta
produced by white blood cells help transport substances (as hormones,
(lymphocytes) = not by liver cholesterol, and iron) in the blood
Lealiil a5y dalizaal) sluaYL (o o Uiy 5 alf
sband) aall LA 4o 5 (sl 5 e 5 yiuaal S el g ygll Jia) A sl Ji5 b 2e o
S A g ol 5 o (A shialll LAY adll b

Important in fighting disease-causing pathogens
o) 3e2 Dl (al 5aY) Cilasise 4 jlae & dagae

3 — Fibrinogen | oma siy yudll

Is inactive that once activated, participates in formation of a blood clot.
4 ser ddals 0S8 A S Ll Akl die ATl e 65
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Carbon dioxide (CO-) transport in blood
o (5 (CO2) oS 2] B Jis

70 % is transported in plasma as bicarbonate ion (HCO3")

(HCO3™) s S sl IS e L2l (8 %70 Ji o

23 % is transported with globin protein of hemoglobin

Ot sasell G slall (455 5 ae Lol &5 %23

Hemoglobin-carrying CO, is termed carbaminohemoglobin
st sand ginals IS and (sl gasgll Jalall () 0 KU ansl (6 e sl

7 % is dissolved in plasma

Lol 8 g 77

CO, o H,O0 = H,CO; = H* & HCO;5

carbon water carbonic  hydrogen bicarbonate
dioxide acid ion ion
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The Formed elements | 43sSiall jaliall

Red blood cells (erythrocytes)
( ¢|)A;M ?'ﬂ\ C'_iLg)S ) G‘)AL“ ?'ﬂ\ L\)\;

- Are small, biconcave disc shape to

move through narrow capillaries &
increase surface area

(for gas diffusion)

ﬁ)&ﬂﬂﬂ\‘;’uwﬁ&& 3 yrua
daliss (e 2 ¥ g Aanall Gl pedll e
(< S Jalad) e
- Is red due to protein hemoglobin
(Hb) (pigment)

Cmsle sl (g0 el i)
(22all) (Hb)

- They are very abundant

(4 to 6 million RBCs per microliter
(ul) of whole blood)

;\pea@suﬁmi‘;j 2)\3;3):‘53
(A ol 0 15 e I

- When they mature lack nucleus &
most organelles

Clocanl) alaxa ,s\,ﬂ\égﬂ@w'"‘um

- Lack mitochondria = no cellular
respiration - only make glycolysis
& fermentation

O 5 Y Lpx S il ) S
x5 Sl Jlaty Jadh o g5 — (5518
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White blood cells (leukocytes)

- Larger than RBCs
¢l yaall adll LA (e Sl

- Less numerous than RBCs
(only 5,000 — 11,000 per
microliter (ul) of blood)

¢) yaaldl anll LDIA (e 132e

S S LYo o i)

(P 0

- Are translucent as lack

hemoglobin
O sle sasel) ) s L dlas
- 5 types
g5l 5l

- Have a nucleus

5 1)

Platelets
(thrombocytes)

(351 ) & yaal) peilinall

- Are fragments of
large cells

S LOA (e LUl oa
- Are not true cells

- 130,000 to 400,000
platelets per microliter
(ul) of blood

400,00 ) 130,000
Al S J 4 0 Ania
el e ()
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Red blood cells (erythrocytes)

(G\)AL“ f"ﬂ‘ QQ)S);\)A;M e.ﬂ\ \73);

- Live only about 120 days

because lack nucleus - unable to
make important proteins & repair

damage

) S Y Gy 1Y e g e i

QU#}}GUJ!QGBJJG).&HS\}:\M
ool 23l i dega

- When RBCs age are

phagocytized by WBCs
(macrophages) in liver & spleen

LA Lgalish o) jenll adll LA alii Laie
Jadall g 20 b (lenlill) cliayl) 2l

Red blood cells (erythrocytes)
( ;\_)AAM eﬂ\ Q\.}_)S ) ;\)A;M eﬂ\ L})A

- Are produced from stem cells in
red bone marrow by
erythropoietin (EPO) released
from kidneys

abaall glas 8 Zuedall LA wc.m
O s 5 Y O sa s Aol g yeal)
SIS e a8 & ¢l (EPO)
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White blood cells (leukocytes)

Platelets (thrombocytes)
(Al )y sedl) milinall

- Some live for only days while
others live months or years

- About 200 billion
platelets are made per
day

candl Gl Lty Ll Ja s Lpaany
g ol 1ell AY) daia b Yoo s &ty

Be g0 43 902

N

White blood cells (leukocytes)

Platelets (thrombocytes)
(el ) 4 seall iliaall

- Result from
- Are derived from stem cells in fragmentation of large
red bone marrow by cells, called

colony-stimulating factor (CSF)

megakaryocytes, in red

| bone marrow
alaall g a3 3 A dal) LAY e 53

G yariioall uind Jale 3ol o0 st

B_mSl LA 5 3a5 (e i
(CSF)

A sel) LAY e Al
el aball glas b Azl
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dals gl

-

_ Platelets
Red blood cells (erythrocytes) White blood cells (leukocytes)

(o) paall pdll S ) el pmal) adll LSE (el adll il S ) Ll aall LA EAIReLET SR

(358l ) & yaal) peilinall

- For oxygen (02)_ transport - Ight infection - Function in blood
o sl s clotting (coagulation
(05) CramsY! it g (coag )

- Defend body against pathogens, (alall) aall a8 Lgidda
cancer cells, & foreign proteins

- Help for carbon dioxide (CO,)
transport

(el Clsse 2 anall e bl

H53S) asi 3l Jas d ae s
O3 80 2081 B JB (22 L5 (CO,) Ay all iy pll g Aita pud) LA

- Are important in immune
system

Aelid) lea b daga

BIOLOGY[112] 11 053 035 2123



@®“s Red blood cells (erythrocytes)
@ D ()5l pl il 5) 51 peal a2l LA

Hemoglobin (Hb) protein | (Hb) 0 s sasel) (15 5 5

A pigment that binds oxygen with a high affinity (attraction)

(1aal) Adle 368 CpansYL dasi i dasa

Responsible for red coloration of RBCs & blood

adll 5 ) pandl aall UAL paa¥) 5l e e

The globin portion | o= stall ¢ 5a
is a protein that contains 4 highly folded polypeptide chains
By 4y ghae il o Judls £ e (s 5iag (g 00 o8

The heme part | el ¢ 32l
is an iron-containing group in center of each polypeptide chain
T Aludu S S 5e 8 aaall Ll g gind de sane

iron combines reversibly with oxygen:
accepts 02 in lungs & then lets go of it in tissues

&8 Aie paldty o 3 I (A CpanSY) dii 10l pe (ouSe IS5 aal) dagi

) daaYl

Each hemoglobin molecule can transport 4 molecules of O,

Oy (e Sl € 8 AiSay (sl sam o5 3 JS
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Hemoglobin (Hb) protein | (Hb) o= s> saxed) (5 5

each RBC contains about 280 million hemoglobin molecules
(so each red blood cell can carry over a billion molecules of O,)
Ol sad e05 5 (sale 280 (s o ol an a2 dla IS (5 503
(03nSY) e s Jlle (e ST Jand G LSy o) jen a3 Al S 03 1))

Oxyhemoglobin | sl sen (Sl

When Hb bound to oxygen in the lung
N (A SV (sl sangll oy Laic

Deoxyhemoglobin | ¢ sl sem Sl sl

When oxygen leaves Hb in tissues
Al 8 Ol sangll €Y1 jalay Lanie

Also carbon monoxide (CO) binds irreversibly with iron of heme

(CO) el sl s ue e I (35S 20l 5 T LS

When insufficient (low) oxygen is being delivered to cells
LAY ) (s cpo (L) 8ISyt A€ i 5 o Laic

The kidneys release a hormone called erythropoietin (EPO)

which stimulates stem cells in bone marrow to produce more red

blood cells

‘ (EPO) cxfi a9 b 0¥ (cansn Uigaya S (sl
DaaY) adll LA (e 3 3all Y alaall pla3 8 de 3all LAY Siay (53]

1. Low O,

blood level \

4. O, blood level
returns to normal.

\
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Blood doping | (4 s« u“_al.)aﬁd.d\) Al glaw

increasing number of RBCs by injecting EPO, to increase stamina &
athletic performance

ste B0l B0 3 e g5 F Y O3ep G Gaoka 0o el seall aall LA dae 30 )
bl e s Jaadl

Very dangerous; blood becomes too thick & can cause heart failure

(8 328 gy 55 1o S o) gy o1
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Role of red blood cells in CO: transport in plasma as bicarbonate
from tissue to lung
o S JSG e L3l (8 (50 I 20T 3 J83 B ) jend) pll DA 50
30 ) AV e

At tissue | 4wl b

After CO, diffuses into blood, most of it enters RBCs, where:
i ol panll aall LA ) dadaee Jay caall 8 0 s SU ST 35 LIS aay

A small amount is taken up by hemoglobin, forming
carbaminohemoglobin (HbCO,).
Cmsla e giaala S (ST e sl ganel) Ao 528 ppiaa d0eS (alialdl o
(HbCO,).

Most of CO, combining with cellular water to form carbonic acid

(the equation from left to right)
i s Sl (e 0 oS (g slall el ae (50 SISl 36 alaee 2ay
(ol (A Dbl (e Alaladll)

An enzyme inside RBCs, called carbonic anhydrase, speeds this reaction.

e daxy el o KU ) gl e 35 col pandl adll LB JAhy 3 s gall 4 30 ()
S e el paa @)uu

Carbonic acid quickly separates, or dissociates, to form hydrogen ions
(H*) & bicarbonate ions (HCO3").
(H*) O souel) cligl oo oSl iy o cde oy i 0 S (men Jualy
(HCO3™) i s Sl il

The bicarbonate ions diffuse out of the RBCs to be carried in plasma.

The H* binds to globin (protein portion of hemoglobin) to form HHb

(reduced hemoglobin).

(D5l (sl sasell) HHb 0 5Sa1 (Otsha sasel s O s al) 6 3) Comstadly H* L
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At lung | &, 8
When blood reaches lungs, reaction is reversed
(the equation from right to left).

(sl I sl (e sl ) Jelilh iy i) ) ol Jomy Lavic

Hydrogen ions & bicarbonate ions reunite to re-form carbonic acid.

i g3 S e (oS 2l g Sl gl s Gam s ugl) il gl aas

The enzyme carbonic anhydrase speeds the breakdown of carbonic acid
(H2CO3) in red blood cells.
(H2CO3) i 52 SU (men JIad g putt o 51 gl el 53 S0 o 53 Jamy
¢l paall adll LA 3

Carbon dioxide diffuses out of the blood and into the airways of the
lungs, to be exhaled from the body.

NN B NPT S ROt B DA BT PR COR PR 5 ENS PR [P g & it
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White blood cells (leukocytes)
(slband) aly Sl) slaydl aal) LDA

White blood cells fight infection in various ways :
D Adling (3 yhy (5 saall o lad elanl) aall LA

by phagocytosis, where a projection from the cell surrounds a

pathogen and engulfs it.
43l 5 (ia yeall Jalall 3 jpealaay 4ad) (e 500 p sy Cus ddealll) 5yl (0

So a vesicle containing the pathogen is formed inside the cell

— then Lysosomes attach and empty their digestive enzymes

into the vesicle - break down the pathogen

i i o e Ball JaIs Giasedd) Jalall e (g siat Aliay sa JiSE5 o o L
iaadl Jalall it Aoy sl Jaha Racalel Letlas 53 & iy e pun el

Other WBCs produce antibodies (proteins that combine with

antigens) - marked for destruction, again by phagocytosis.

L S aly — (Dlaaioal) ae aaii Clig s ) saliae lual cliapll anll UDIA (aey i
daaldll 55k Ge s AT 8 e ¢ penill
An antigen
a cell or other substance foreign to the individual that invokes

an immune response.

: . ” S\
Lelie Lol L asall e 4y 52 Al 5ol 4 4la
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Five types of white blood cells | sbaanll all UDA (e £ 5l dusad

Granular leukocytes | Ausall slal) <y <)

Under microscope have noticeable granules (like lysosomes contains

enzymes)

(o ) Ao (g gind Al Slag ) hlll Jia) daial g Silins el jeaall aad

lobed nuclei
daaia Iy gl il

1 Neutrophil
Y aal)

-Most abundant (50-70%)

585 <Y (50-707)

- Muultilobed nucleus
U il Badxa B) g3

- Not stained granules
Ligle ye Clus

- First responders to
bacterial invasion

LSl 5 5ad Cpmaniaadl) J
- Have intense phagocytic
activity

053 035 2123, , 18

2 Eosinophil
GOlcaaall

Figure | J<&l

- Bilobed nucleus
U sail) 40 3) ¢

- Granules (large,
abundant, red stained)
dadale 3y ¢3S Gilina

BYERE

Function | 4&da sl

- Protect against large
parasites (parasitic
worms)

(Aakiaall oyl

3 Basophil
Gbac )

-Are the rarest
J.AS“}[\ ‘_,,.st
- U-shaped nucleus
K e dlgU

- Granules
(dark blue-stained)

Galad) 3550 dadale Cilia

- like mast cells because it
releases histamine

associated with allergic
reactions & asthma attack

Gl LY Al LAY 4wl
Aaliadly Loyl aalivagl)
sl g
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Agranular leukocytes | Auadll e elanll &y <)
No granules under microscope
peaall Cnd Cilps a5 Y

Nonlobular nuclei so called the mono-nuclear leukocytes
3 5il) Baua 5 eliandl il SN anii SN Aiaiaia ye 4y gl

4 Lymphocytes Monocyte
4o glaalll L) 5 daua gl LA
Figure | J<&l
- The second most abundant
38 1) Cas (e Al - Are the largest
- 25-35% of all WBCs SV
slianll aall LA maes (g %3525 Jia
Function | il
- Provide specific immunity to
pathogens & toxins (poisonous)
asand) g (al 3aY) Clanse i Badas delia i
- Include B cells & T cells
Al WA g 4l L) Jads - They differentiate into even larger
- B cells: produce antibodies macrophages
salimall alua ) g -2l LA Laaa Sl dgealy LA ) i
- Cytotoxic T cells: directly destroy
pathogens
Clise peai (LMAN Lolod) 40l LAY
3yl (gl Y
Function of macrophages | Clwealill 44\

Like the neutrophils, macrophages are active phagocytes (destroying

pathogens, old cells, & cellular debris)
Lapil) LAY 5 (oal pa) Cilisse o) Adaii dpenly UIA & Lpealill LAY o cilalaiall LAY Jia

Also stimulate other WBCs, including lymphocytes
4 slaall) LA Gl 6 Lay (s A sliapd) adll LA s e Jead LS
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White Blood Cells
Granular leukocytes
e Neutrophils

e Basophils

P

Agranular leukocytes

e | ymphocytes

>

® Monocytes

053 035 2123
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Function

Phagocytize pathogens
and cellular debris.

Use granule contents to
digest large pathogens,
such as worms.

Promote blood flow to
injured tissues and the
inflammatory response.

Responsible for specific
immunity; B cells produce
antibodies; T cells destroy
cancer and virus-infected
cells.

Become macrophages that
phagocytize pathogens
and cellular debris.
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Histamine | (relivug]!

Dilates blood vessels but constricts air passageways that cause difficulty

breathing during asthma attack.
sl L g el il 8 4 g Caan Laa Al sl Ol paall Sy 43Ty oy sl Ao 5V s sy

The AIDS virus | JxY) (s
Attacks one of several types of T cells

Al LAY &) 5l aal aaley

Causes immune deficiency
(inability to defend the body against pathogens).

(o) Y Slise 2 g ) e anall 3 )08 axe ) deliall Gl Casy

Neutrophils, and other types of WBCs such as the macrophages

Lpandill LAY i eliapd) adll LA (e s AT £) 5l 5 ¥ anl)

Have the ability to squeeze through pores in capillary wall therefore,
they are also found in interstitial fluid & lymph.

BJ)_;}A‘;@c&m\.]_,‘:\J”JAJS\Q‘M\J\#éew\ﬁjjﬂ\ésﬁjﬁ\tﬁﬂ
il g BN Jild) d

blood capillary

connective : \ , white blood cell
tissue f
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Blood clotting | adl) 333

Helps maintain homeostasis by ensuring that plasma & formed elements
remain within blood vessels

s 40,0 ealindl s Lo 30 el hanin SN (g0 a1 )31 e Bliadl e el
4 sall de 5Y)

Factors participate in blood clotting formation

adll 3 0 oS5 b ASHLiall Sl gal

1- Platelets / 13 different clotting factors / calcium ions (Ca?*) / enzymes
Clay 33Y1 / (Ca?) asmd &l il gl / Calide ia5 Jale 13 / 4 sell pilinall

2- Plasma proteins (prothrombin & fibrinogen) that are manufactured in liver
QSN A Leagiaal by Al (G g il g Gase g 9 pall) La o0 caliai g 5

3- Vitamin K is necessary for formation of prothrombin
O s Rl G sSl (g )5 e & ualid
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Steps of blood clotting | »al i3 &l shad

When a vessel breaks (is damaged) - platelets clump to partially seal the leak

Platelets & injured tissues - release a clotting factor (prothrombin activator)
(O 55 Jadiia) a5 Jale i — dibiaall dawl 5 4 el miliuall

Prothrombin activator - converts prothrombin to thrombin
e 5 (A Omag Bl Jsmg «— g sig ol ladia

This requires calcium ions
o sanall S il gl Callaty 128

Thrombin acts as enzyme —> converts plasma protein fibrinogen to fibrin
G () O sl L 3 (i s 50 Jsm = SIS (e s Al Jany

Fibrin threads > wind around platelet plug - provide a framework for clot
).\;.M\jua\ )ﬁj.d(—c-\\.s.ual\ Bd\mdpﬂ%ugﬁﬂ\kﬁ

Red blood cells get trapped in this framework - make the clot appear red
2ol ol eday Rl Jrag Les — Y1138 (8 o) jaall aall LDA jaiad

The fibrin clot is temporary

gw_\gy . ...]S‘ . wx‘

Once blood vessel repair starts - an enzyme called plasmin destroys

fibrin network = so tissue cells can grow
G — ool A0l ey (e 3] (o a0 33 0 58— (550l sle Il #3la) oy 210
A DA pati O oSy
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Serum | Juadll

A yellowish fluid escapes from the clot
FA ez ag ial il

It contains all the components of plasma except fibrinogen &
prothrombin

Craas R sl s O syl LG La 3301 Ul oS e o (5 5y

1. Blood vessel is punctured.

2. Platelets congregate and
form a plug.

3. Platelets and damaged tissue prothrombin activator

cells release prothrombin Ch2+
activator, which initiates a prothrombin ——>- thrombin
cascade of enzymatic reactions.

Ca2+

fibrinogen ——>fibrin threads

4. Fibrin threads form and trap
red blood cells.

a. Blood-clotting process

fibrin threads

red blood cell

b. Blood clot

s 1S gl
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‘\.\',: :,,f Disorders | <l Y

Anemia | pall a8

Insufficient number (few) of RBCs or hemoglobin

Ol saedl sl o) jaadl anll UDIA (e (L) GBS e aae

Insufficient (low) oxygen = the individual has a tired, run-down feeling

B LY s il addll ey (Aliadl) GaausSY) al

Iron, vitamin B12 & folic acid are necessary for production of red blood cells
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Jaundice | Q&_

If the liver is unable to secrete bilirubin into the digestive tract, where it

exits the body in the feces
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Bilirubin will accumulate in the skin and tissues
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The skin & whites of the eyes turn yellow
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Bilirubin | Cs_aladl

A waste product produced from the breakdown of hemoglobin by the liver

and spleen
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Leukemia | adll (o s

A group of cancers that involve uncontrolled white blood cell proliferation
(growth)
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Most of these WBCs are abnormal or immature, so don’t defense function
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Thrombocytopenia | 4 sl Zlaall i

Disorders of blood clotting
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An insufficient number of platelets
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Due to either low platelet production in bone marrow or increased

breakdown of platelets outside marrow
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Can be caused by leukemia or drugs
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Hemophilia | Ll saxl)

is an inherited clotting disorder that causes genetic deficiency of a clotting
factor .

Unable to form clots causing bleeding
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0 Human blood types (ABO Blood Groups)
GOV (ABO A il ) iyl o i

Determined by two antigens (glycoprotein) on the surface of plasma membrane
of red blood cells (RBCs)
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Antigen type A & antigen type B
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Antigen | =il

Foreign substance (glycoprotein) that stimulates immune response
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Need to make sure blood types are compatible to prevent agglutination, or
clumping, of red blood cells during blood transfusion
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Blood transfusion = transfer of blood from one person to another
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type A antigen type A antigen

type B antigen
anti-B antibodies
Type AB blood. Red blood cells have type A and type B
Type A blood. Red blood cells have type A surface surface antigens. Plasma has neither anti-A nor anti-B
antigens. Plasma has anti-B antibodies. antibodies.

type B antigen
anti-A antibody
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anti-B antibody

anti-A antibodies

Type O blood. Red blood cells have neither type A nor
type B surface antigens. Plasma has both anti-A and
anti-B antibodies.
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Type B blood. Red blood cells have type B surface
antigens. Plasma has anti-A antibodies.



Blood types | a2l Jilzad

Type A blood Type B blood
A a2l Al B pll dliad

Has the A antigen on RBCs + anti-B Has the B antigen on RBCs + anti-A

antibodies in plasma antibodies in plasma
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Type AB blood Type O blood
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Has A & B antigens on RBCs + has Has neither antigen on RBCs + has

neither antibody — is universal both antibodies — is universal donor

recipient all iy S SIS ) Lo g a3 Y
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ABO Blood Groups

type A antigen

type A antigen type B antigen l Neither A or B
Antigen l
(onRBC) .

tvpe B antiaen

anti-A antibody
g

Antibody k B Neither
(in plasma ) ‘ Antibody
|
anti-B antibodies anti-A antibodies anti-B antibody
Type A Type B Type AB Type O
- Cannot have B - Cannot have A - Can have any = - Can only have
Blood type or AB blood or AB blood type of blood O blood

-Can have Aor - Canhave B or -Isthe universal -Is the universal
O blood O blood recipient donor
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Blood Compatibility | s &8 5

During a blood transfusion, if antibodies in recipient’s plasma bind to antigens on
the surface of donated RBCs - agglutination can occur
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To be sure, perform a crossmatch (mix small amounts of blood to test for

agglutination)
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Type A | A dluad
Can not receive type B
B dliad Jlain) lgiSa Y

Type B | B iluxd
Can not receive type A
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Type O | O :d.-}héﬁ type A blood anti-B antibody of no binding

of donor type A recipient

Can only receive type O blood
0 dlpad Jliin) Ladé g3y
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Type O | O Aluzd ‘ Y ‘ ﬁ
Is Universal donor type A blood anti-A antibody of binding

b of donor type B recipient

a. No agglutination

b. Agglutination

Type AB | AB dliad
Is Universal recipient
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The Rh factor | (RH) sl dale

is another blood type antigen
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If it is present, the blood is Rh positive (+)
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If not present, the blood is Rh negative (=)
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Unlike anti-A and anti-B antibodies, anti-Rh antibodies only develop in a
person after they are exposed to the Rh factor
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Rh-negative red
blood cell of mother

Rh-positive
red blood cell
of fetus

a. Fetal Rh-positive red blood cells leak across placenta into
mother's bloodstream.

anti-Rh

/. ntibody [
blood of mother

b. Mother forms anti-Rh antibodies that cross the placenta and attack
fetal Rh-positive red blood cells.
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Hemolytic disease of the newborn | al sall die aall Joai) (2 e

When an Rh - mother gives birth to an Rh + fetus & father is Rh-positive
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During childbirth | 32¥ i) oLl

Rh-positive antigens can cross placenta into mother’s blood stream
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Causes mother to produce anti-Rh antibodies
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In subsequent pregnancy with another Rh-positive baby
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Anti-Rh antibodies of mother can cross placenta & destroy unborn
child’s RBCs
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This is called hemolytic disease of the newborn = can lead to brain
damage or even death
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To prevent this | <1y (3 438 4l

The mother should receive a RhoGAM shot (anti-Rh antibodies)
within 72 hours of giving birth to an Rh+ child
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This injection contains anti-Rh antibodies

that attack any of baby’s RBCs in mother’s blood before these cells can
stimulate her immune system to produce her own antibodies.
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