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TRANSPORTATION REGULATION PROTECTION

e Respiration

e Nutrient carrier from

GIT
* Transportation of
hormones from
endocrine glands
e Transports of
metabolic wastes

¢ Regulates pH
¢ Adjusts and maintains
body temperature

* Maintains water
content of cells

e WBC protects against
disease by
phagocytosis

* Reservoir for
substanceslike water,
electrolyte etc

e Performs haemostasis
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Membrane Haemoglobin
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—- :E =P Erythrocytes

CFU-B CFU-E
(Colony-forming (Colony-forming
unit-blast) unit-erythrocytes)

Granulocytes

(Neutrophils)
—r- P (Eosinophils)
(Basophils)
Monocytes
PHSC CFU-S CFU-GM *
(Pluripotent (Colony-forming (Colony-forming unit-
hematopoietic unit-spleen) granulocytes, monocytes) Macrocytes
stem cell)

— —»Megz:aryocytes

CFU-M Platelets
(Colony-forming unit—
megakaryocytes)
\-\\ ,/...,
\> /4_
(Lymphoid stem cell) 20 ymphocytes
Ve s
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Basophil @

erythroblast |\ S’ :
Polychromatophil ( e |

erythroblast o
Orthochromatic @

erythroblast

Reticulocyte @

Erythrocytes

OO

Hematopmetlc Stem Cells

Kidney (—'V
Proerythroblasts

Erythropmetln
Red Blood Cells

Decreases
il

i
5 £ v I Tissue Oxygenation l

Decreases
il
i
il

Factors that decrease
oxygenation
1. Low blood volume
2. Anemia
3. Low hemoglobin
4. Poor blood flow
5. Pulmonary disease
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Hypoxia induces Erythropoietin production
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Hemoglobin
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Formation of Hemoglobin (ygle gar dl JSC&5

Heme
(Fe-protoporphyrin 1X)
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Types of adult hemoglobin

CThain Fraction of
Form composition |[total hemoglobin
HbA B 20°6
HbF LYo —_—%
HbAS oS 2SS
HbA1 o Bi-glucose < 5%

HBA1:
HBA2:

HBF:

the major hemoglobin in humans
firstappears 12 weeks after birth

- a minor component of normal adult HB increased in g-thalassemia
normally synthesized only during fetal development

in fetus and newborn infants Hb F b
— Hb F has a higher affinity to 02

After birth, Hb F is replaced by Hb A during the first few months of life.

HBA1C: has glucose residues attached to 3-globin chains

— increased amounts in DM

inds O2 at lower tension than Hb A
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Combination of Hemoglobin with Oxygen

oxyhemoglubin > 02 + hemoglubin
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Tissue cell

Tissue

Pc02= 45 mm Hg

Plasma Red blood cell Capillary wall
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Loss of function of hemoglobin
When it binds CO — carboxyhemoglubin
When itis oxidized — methemoglobin
Functional evaluation of red blood cells :¢/ ozl ol ozt iy o1 ueadd!
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Bilirubin (excreted) Tissues

4 Ferritin Hemosiderin

A
Macrophages l // Heme
: . Free
Degrading hemoglobin — ". / Enzymes
A N Frooiron ~ <
A

Hemoglobin ~«— Transferrin-Fe

Red i:ells / \ Plasma

Blood loss-0.7 mg Fe Fe** absorbed Fe excreted-0.6 mg daily
daily in menses (small intestine)
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Red blood
cell type
QAP A XL YL “\kll)//,
Antibodies| 7, Y DT
in Plasma A s C A1 A4
Anti-B Anti-A None Anti-A and Anti-B
Antigens in
Red Blood 7 ? "
Cell Aantigen B antigen Aand B None
antigens
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Donor Recipient
Group 0 can donate
red blood cells
to anybody. It's the 0 e - 0
universal donor. o
Group A can donate TR -
red blood cells A MR S SO — A
to A’s and AB's. S
Group B can donate
red blood cells B B o S . B

to B’s and AB’s.

Group AB can donate NN
to other AB's, but can AB > AB
receive from all others.
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(Neutrophils)
—— = (Eosinophils)
(Basophils)

Monocytes
PHSC CFU-S CFU-GM
(Pluripotent (Colony-forming (Colony-forming unit—
hematopoietic unit—spleen) granulocytes, monocytes) Macrocytes
stem cell)
8 e
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\} %_
PHSC LSC - > B
(Lymphoid stem cell) 5 2 lymphocytes
A4 =<
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Humoral Cellular
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18

https://manara.edu.sy/




Z4

ojl_aJl
sl b las

Sz LIl samg maddl J31s adn <Jasy aBye 4 3ladl (50 %75 Jlg> S lgG vV
EIDAY

D N N NN

Loy 8150 10 gy usutll Alas § gulasl 590 4 IGE
R RO PPSCAN |

d¥ et crindly luaiud | dads olugs¥l adains o

Syl o Slatun Lo e Ggladl 5801 clinsadl bagsys cus Agglutination el ANl o
AlS Sl

[Py B S OgS Corwn Precipitation cawill e
ALl Jelgall daadl 2815l slasdl Jasd o> Neutralization Jyaasfl o

3Ll Jalgall solsedl eLaill Bamlin e 8yaall Blelall slagal (o olles Eum Lysis Sl
Adsd) Bayes J] 695 Lew Bydilio

:Complement System dooid) o> Jndio dalidly

0o L o paie 11 Laal Allad pe aido (Sin drg3 (aT9m (popdes (00 Aonill ez 585 @
B 9D e C9 2laly C1

19

https://manara.edu.sy/




ZY

.
ojloJl
MANARA UNIVERSITY

tdeaid ! Jurss 8,k

:Classic Pathway (SewdISI| Jotud!

Jiameid Aozl JA\SM@}\,\&;@ C2 sy 0590 1dag C1 J&qéﬂ‘%@i&n@&:&bi%

Antigen-antibody complex

C e C

S —

—_—ly

c3—Y\->

g : &
Micro-organism + | ,

Al ol @l asl ! Blodls Ulasll LS oo ]l e

Aaaldly &:,LQLJ\ .
Opsonization and
Opsonization of bacteria .
phagocytosis
Activate mast
cells and basophils Lysis ES |

Agglutination ol e

C3b +C3a Chemotaxis of
I / white blood cells g il A ol o

(5 e C5D + C53 Neutralization of viruses
:

_— yaudl sdl &b d> e

—_—T el ol SbS

i Chemotaxis

Y s
C8 + C9 mee C5h6789 .
Lysis of cells 2‘-'*—.'4-5-”3

Activation of mast cells and basophils
Inflammatory effects 4ul&¥ claldl o

:Alternative pathway. Jsud! Jueud!

Gobll Loy aling €3 Jadig B 9 D (g all ydilee Juadis podyamll slaa (pe dylSw Sile pgas

A gl

pratll Sigammg Lt sloal JSAT 8 ALl LIS daglae AsiSa] 3 Joad) i dpeal (0S5 o

Jofples bs K3 Ll

20

https://manara.edu.sy/




| |

ojloJl

MANARA UNIVERSITY

cell-mediated immunity R:aj.l:cﬂ acldl

il paiall Loz Loy LRI s p9a5 cum T Aslialll LORIL dalgal| Akl sosy  »

cdile (8l day alads

lgiad elill s paiady diezleas oo pekl Jolall e 8yatll LUl s pudazud o

Sl ebacel JS ) Loy 3llaisy SIS0 oo &aall ) Laday cualdiy il (e WISl sl s

.‘zgjl.é.a.l.”

sl Slglaelll ¢ 130

@ paed!l Sb,SIl Ll (o8 Q) luSgaelll (po dgaadl 5,85 :80clull Helper T Cells 1
2L Zglaall) LIS 7 Ll s sy « 2518015 ALAN L)) Auslaalll LD 7Ll e Lo
Al JISAT IS 2l Jads L f il ol cozall U1y

Ss73 D lyasgomy ik 5uS LIS :Cytotoxic T Cells Ldlield 4 lud! of 4GLaSI Killer T Cells .2

Llzand Lpd oo gase 5ya5 LaelLid it @3 Lple 8,015 0l way iyl o L Aala 310

Llasell @gllall sgusdl ppass ULl 5Ll A :Suppressor T Cells 431 T wbglasll! 3

v Preprocessor

Raf areas
I' ’
’, ’
’
’

!
1
’ I
]
L}

~— Antigen

Processed
antigen

’

; MHC

-~

[
.
Interleukin-1

N %4— Antigen-specific receptor
A |

A Cytotoxic
T cells

-
- ~~

Helper
T cells

N b 4 pm==P
’

. -
. B .’
. ’
.~ I ’
. \ ’
‘s A\ S 1 '

-

S Lymphokines!! Suppressor
—:—1'4\ T cells
A
1 L} ~
o g
T ERRRLET
Proliferation : : Differentiation
1 1
: : Plasma
Y ¥ cells IgM
) 196G
Antigen —bg \ \—»
A > 1gA
N 4

B cell \ IgE

ol e
Y olaa¥l ol (of AUrdie LuiSe delio cllia
sale S 4] Jatis Ll pal! (pais pilasas
Jl {;ﬁ\ Y J‘M‘}“ Jaiis leue 3i LeMe olilsad
o]
Shetl pudais § due lud ) Al wbiglaadll 593
(Sl

-

The Role of Helper T Cells in Regulation of

Immunity

21

https://manara.edu.sy/




ZY

.
ojloJl
MANARA UNIVERSITY

a0 alslall aslill wbglaolll 5o

. A The Role of killer T Cells and suppressor T Cells
L Cytotoxic
t , T cells
1 ¥ (killer cells) . ) i R
Cytotoxig ) :"Kc > po\.ff Lol .)‘}A S9=3 Q}La.vjm Qe salsLal aaldl
an \* . = =
digesti , < - f s e P .
e:?zﬁ-:‘g o '. L@W)).a.?j LA;LA«.CM aL(‘:.LC d).a.a.“ “\-’-.’\"".‘.-")55—“
47\. . . s A
o DN Llaazs L8
L)
T '
Antigen Anggll:ed y . & Zﬁzfgg

receptors *
P e e 9

Antigen

FUL kel 3oles g aies 1A K1 ds Ll

MACROPHAGE

Extracellular microbes
(e.g., bacteria)

8 lymphocyles

X fj{
ff.ﬁm'bol;: 4 *

hrec

Neutralization

Lysis (complement)

Phagocytosis

(PMN, macrophage) 1- Y
.

L‘ &y ,‘ Lysis of
'\ r infected cell
A 2

22

https://manara.edu.sy/




Z4

ojlaJl
3.13.4..\” Slediall
Platelets (thrombocytes)
252 12 18 s Siad Pele/Axiiie ol 300-150 cilxgiiall sue

Otigigng All g (ols Jale Laadlss elasy

Slmidial) ayidasll paslasl

Functional characteristics of Platelets
Wlaall slgll ora Al g9as Sy IS adaiiud Vg g e
(Slrsiiall Losld § ol (AT95m) Ctiivograilly (iselly uS¥l iy .1
s Slems Auls Il Aol I 3 A0 Lsy 2
ADP g ATP (J,SCid e 8yolall duasss¥l cle gazelly clyuaall .3
s liaide by Al 48 Al cilegazll 4
Sl G aldl sl casll Jaladl 5

Lolesll bl 2laall LIy Ale ol Asladl ! § Toais lielas g gl saill Jole .6
A3l Agle o)l Humdl Pliol § ealuy $5ls soi I 352 oo 2eacll milog ¥l

O lrddiall il g
Lmmsdall Baolaudl K450 dle g liniaa 3lhas Cos L3Il st Alee
Leo¥l qos § el d
dol@dV¥l cdleladll M| § palud
il 3 (pe (g8 1 sl
:Vascular Constriction Jilegll (oL@l .1
oty Ao o1 3N Lay iy

S Sleg paidig nae CluSaie Sigu> 0

23

https://manara.edu.sy/




ZY

0 JLi_Eu.iI
T lmaiall g sl i sle Sl -
L a ) 3aS e iy Las Gilesdl (aaall puSaie j5ad @ 30 dxud¥ly oY) caluy -
Ampagall Salawdl S&5 2
Lasbias s g3l ol ao cilmpdiall clizes Aale gl 4,391 Ly
le ot Lmlawo e yolasy razis ™

e Anaa slge gllas @

e Gratlis Lany as Guatli ®
B3 A e (g3l Lel

(crsddl) cnaddl Lo (po a8t JSi5 ™
ol CaB3 A5 Bolie JSAd8 LA yioliall Lplelyd § puogrs ™

poeadl T ol 5o Bl e 75509 LSiolas ayiitd 3ad) e Aaogill Silmpiaiall palass @
sl Jolgad diladay LMl (e calisey )

e &
Endothelial  injury Somgen E\Pmm
cells plug
(a) Vasoconstriction (b) Platelet aggregation (c) Clot formation

e Jaazs Al oSl S pl) § s @1 Asiis al 315Ul (n Ao yoma (5l Jalse @

29 Upe M (37501 SaD) Sl ey o

24

https://manara.edu.sy/




ZY

ojl_aJl
e il badide JuSas %
& . 59- - - . - - ’
g ig all o dide 80 o (ne9,5 d) Joges *%°

mag A 86 st ) oo gameall Jugs %

Gl Lol 098G O (Sn gl Azl olge Jenand Amils (magyio )l badde JuSA5 0z
PENRYI SN P PSS |

PAES N ]

Extrinsic pathway for Initiating Clotting

N EIESURPE- NPT JUNES S

) Tissue trauma
(G (niedligungys) Jolge
v Jelally pbadl Joladl Jaay gl
| Tissue factor | J.al.a_ﬂ [2d, Jaall EL‘“‘N
oot Joladl Jadzy  ilad)
2 V| m——- /|
o N ao daall S aladl sgmgs
v
X \: Activated X (Xa) Crnaeizme (9iSing o guudISdl
T Jgos g1 Gt il ladida
caov \
«—vV_Ca” ldag (w9 I (g yig |
Prothi bi . . .
“ el JI o sianeall Jsom 2300
Platelet
phospholipids\ l Crd
Prothrombin - Thrombin

f

Cao+

25

https://manara.edu.sy/




ZY

6)li_all

MANARA UNIVERSITY

Blood trauma or
contact with collagen

X|| - Activated XII (Xlla)
‘ ~g— (HMW kininogen, prekallikrein)

m

) Xl s Activated Xl (Xla)

2

IX e Activated IX (IXa)
Vil

Thrombinse-
Vlllal Ca*+

X i Activated X (Xa)

3)

)

5)

V s

Prothrombin

Activator
Platelet

phospholipids

.
phospholipids Throinbin Ca++

Intrinsic Pathway J51J1 G,k
Jolss clinzd slegll Hillay § 2381 06
Ll ) s na¥sSI AL aa Azl
Jadisg &zl

e golndl @ e G Jalall Jaa,
Loty p a1 9 g] Al 0190
s92sd Al J> 1)U aar 7z Lies

(o gl s 113 g o g IS
deadl iy maling y-diladlé (palil]
s

Prothrombin sy Thrombin

Ca**

Prothrombin

Prothrombin

. Catt
activator

Y

 /
Fibrinogen === Fibrinogen monomer

Catt

Y Fibrin fibers

Thrombin — activated
fibrin-stabilizing s
factor

Cross-linked fibrin fibers

Blood Coagulation mechanism

el s dal> JSaS e JSadl) Graeg A1 o

5 S QU il Jaladl iS5 5303 ol

Sl dlacy Aol sia CaBys Leg crtaeg Al oy
(g ARl Cadgr e LKL

oo %20 st (g Al slias poliatal - @
JSCEAL ey AL

il 4l jolatal de cppall oy @

26

https://manara.edu.sy/




Z4

ojl_aJl
S ESA e AEN]
;29 Tl ALl 8 5,05 ity il Sy autll e Jadlons 01 LI (o Bl all clley @
Bl il alges cilmabinll oo 5215 Alla T 39 el Alad] zolaudl pailas 1
(B TRA
dyrio Jang g All ae sty GV T Ciog AN Sbiaag ¢ g Al aiay g (nagdll .2

! e Aasll Al Jolye Jisg 5ye 100 5lude dlad wiug Il Grcag A sline o oy oonylusd! 3

(e QLﬁb olally HLI_H)

Sl Jalse (oo patally (aalll bogus wings oy cags ST sl Jo e Jany el 4
tPA zraeddl caa ! Jade il Jaasy Com (onzsiraidhdl) Jlad e S Lewddl (§ ax sy

Ol ¥ goud BRI cud QI Ll
S Ll e IS w1 el 51K bl S9e e @bl el Julss pany 3 padi  »
el Jaladl 3se e ezming oSl Cmasshemophilia jgeldl e
thrombocytopenia &ilxeall 158 o
8gaudl 5yg4all
e gl Bypuall gyins
Oz giapaally odgsladly cnegd ¥ Lsaly wsdl 8 plasas (@Il dl 1

.QLQ.;PT (lielid (bgaya (ol aes (g b «(Jod!

.)}M}.&J\j ﬁwuﬁ]b)}lﬁb ..,\..3..\.?_‘\5 ‘a}b.w.nﬁb {aﬁé}‘a_n Abdaa ﬂl.l.r. 3

o 2SAN Ve Jgloma <Al 9 5167 zele Jploed Jolondl il Jalay tudad! Joloell Jaiall
(2 olgnall Lall

27

https://manara.edu.sy/






