


Immune system : lymphoid organs

The immune system is a network of cells, tissues,

and organs that work together to protect the

body from infection. The human body provides an e

ideal environment for many microbes, such as Y,

viruses, bacteria, fungi, and parasites, and the

immune system prevents and limits their entry

and growth to maintain optimal health. jlg=
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The immune system recognizes and

responds to antigens. Antigens are
substances (usually proteins) on the surface of
cells, viruses, fungi, or bacteria. Nonliving
substances such as toxins, chemicals, drugs, and
foreign particles can also be antigens. The
immune system recognizes and destroys

substances that contain antigens.
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1.PRIMARY LYMPHOID
ORGANSJ 99 (59laosddl gl slact, )

1.BONE MARROW-

all lymphocytes arise and b-cell
maturation

2. SECONDARY LYMPHOID ORGANS

LYMPH NODE SPLEEN

MUCOSA ASSOCIATED LYMPHOID TISSUE (MALT)
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2. THYMUS T- cell maturation
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Immune system : lymphoid organs

Thymus

Contains cells that mature
into T lymphocytes and
specifically react to viruse:
parasites, fungi, foreign
tissue, and other antigens;
controls cell-mediated
immunity
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Immune system : lymphoid organs

Primary lymphatic Organs are

where Iy:mphocytes are formed and mature. They
provide an environment for stem cells to divide
and mature into B- and T- cells:

Both T-cell and B-cells are 'born' in the bone
marrow. I'ET;:E-Eucgetlc thymus ﬂ'gﬁ;f;'urgam
However, whereas B cells also mature in the bone

marrow, T-cells have to migrate to the thymus,

which is where they mature in the thymus. ﬂﬁg&
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Secondary lymphoid tissues are arranged as a E'E’ﬁEIE'"“D'

series of filters monitoring the contents of the

extracellular fluids, i.e. lymph, tissue fluid and develaping

blood. The lymphoid tissue filtering each of these
fluids is arranged in different ways. Secondary
lymphoid tissues are also where lymphocytes

are activated.

These include: lymph nodes, tonsils,

spleen, Peyer's patches and mucosa associated
lymphoid tissue (MALT).

Multiplication is dependent on the presence of
antigens.
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Primary lymphoid tissue: Bone marrow

Endothelial cells

Agventitial celis

B and T cell precursors

Erythroblastic islet



Primary lymphoid tissue: Bone marrow

Specialized type of soft, diffuse connective tissue;

called myeloid tissue

Site for the production of blood cells

Found in medullary cavities of long bones and in the
spaces of spongy bone ¢ il aclill sliall il (10 anadic g g
albaall (pe g lanll Gy glat 8 aa 63 2l LA 2 U5Y a8 ge ool gl any
dpituy) alkall cile) i A 4l shl)

Cortical bone

Spongy bone

Two types of marrow are present during a
person’s lifetime: J3& sladll e gle 53 aa g
joaddll jae
Red marrow: Medulla ossium rubra Found in
virtually all bones in an infant’s or child’s
bodyFunctions to produce red blood
cells : »a¥ ¢laidll Medulla ossium rubra
¢ il 5l gain M) g B plial) gan (B 5 22 5
el paall adll LA 2] e Jany
Yellow marrow
As an individual ages, red marrow is replaced
by yellow marrow

Marrow cells become saturated with

fat and are no longer active in blood cell
production consisting mainly of fat cells) . gl
¥l g laally el g laall Jlagul ol ¢ ead) 2385 ae jiual
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Cells of the bone marrow

Erythroid series
Myeloid series
Megakaryocytic series
Monocytic series
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Stem cell

matrix

Macrophage

Endothelial cell Fibroblast
—@ Adhesion molecule )— Ligand
—@ Growth factor >——— Growth factor receptor
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FUNCTIONS OF BONE MARROW

» Bone marrow is the site of B - cell origin and development.

> A bone marrow transplant can save the lives of people battling
leukemia, lymphoma and other blood cancers.

» Bone marrow generates RBCs which carry oxygen to the tissues.

» Bone marrow generates Platelets or Thrombocytes help prevent bleeding
and aid in clotting of blood.

» Granulocytes (Neutrophils, Basophils & Eosinophils) and Macrophages fight

against microbial infections. They also remove dead cells and remodel tissue and

bones.
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Summary of the Avian Immune System
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Birds hawe a bursa of Fabricius (BF), which is an outpocketing of
cloaca, Within the BF, B-Iymphocytes mature then migrate to other
body tissues. The burzais a blind sac that extends from the dorsal
side of the cloaca, the comimon portal of the reproductive, urinary, and
digestive systems. Within the bursas of young birds are extensive
leafllike folds composed of simple, columnar epiderimiz and aloose
conective tizsue with lots of blood vessels and bymph nodules.
Atrophy of the B typically occours around the time of sexaal

matiuration.
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il Stem cells
in red bonek
marrow give -
rise to

undifferentiated
lymphocytes.
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E]Some undifferentiated
lymphocytes are
processed, probably
within the bone marrow,
to become B cells.

FlSome
undifferentiated
lymphocytes are
processed in the
thymus gland to
become T cells.

transport

Undifferentiated
lymphocytes

Blood transport

[1Both T cells and B cells are transported through|
the blood to lymphatic organs, such as the
lymph nodes, lymphatic ducts, and spleen.
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I’rimary lymphoid tissue: Thymus gland
44 fal B Al oY) 4, ddall) Aol
> The thymus gland is located in the upper thorax behind the sternum, but below the
thyroid gland.

» The thymus is largest and most active during the neonatal and pre-
adolescent periods.

» During development, the thymus is the first organ to produce lymphocytes and provides an
environment for T cell maturation.

» The Thymus is the site ot T-cell differentiation and repertoire selection:
These processes are mediated by the thymic STROMA _aall (e s glall ¢ 32l 3 4 yiaall 32al) 283
A8l sard) caad (Kl ymdll Cals
Ji g 5aY o) s oL Ualin SiSTs 580 4 il 52l ) oS
Aaa) yall ol i
Al LAY o goail iy 8509 A gldaalll LA ity gaime Jol (A Ay simaall 30al) () o5 ¢ ghail) oL
5adl) sl o 45Ul LD e ad ge o Ay sinaal) 323l
dausl 5y Slleall 38 8 Law 8l SUSTROMA
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Primary lymphoid tissue: Thymus gland
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Thymus function

> In the thymus, developing T cells, known as thymocytes, proliferate and

Y
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differentiate along developmental pathways that generate functionally
distinct subpopulations of mature T cells
Aside from being the main source of all T cells, it is where T cells
diversify and then are shaped into an effective primary T-cell repertoire
by an extraordinary pair of selection processes (+ and - SELECTION)

» Self-reactive thymocytes are eliminated

» Non-self reactive cells migrate to medulla
The thymus is an endocrine organ and responds to many hormones.
ACTH, GH, and sex hormones
Thymectomy at birth impairs immune funNCtion .l sl LAl s ¢ 4y il sl 3
LA (e Gkl 5 8 jacio Fue b AlSas e pama 2155 ) gail) il jlase Jsha o ok g ¢ 3 5 LAY sy 485 peall ¢
daazalill Al
5D 8 Ll 2ty 5 A0l LAY agd g g o) Sl gh ¢ Al UIA maand a5 aad) Wi oS (e il i pany
(waaill - 5 +) SLaaY) Cllee (e gale e 755 IR (e AUl LOAY) (g0 Allad
Jelal) 213 Ag gl A e sLadl o)
gladll ) Jelal 803 ye LD sl
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ACTH sGH daiall &l sa yell 5
dcliall dads g Camiay 3aY Gl i &y yiaaall 302l Jlaiivl
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T cells selection §

Medulla

Developing
thymocyte

Trabecula

Nature Reviews | Immunology

*Nature reviews. Immunology 4(4):278-89
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Aging and thymic function
4o yimal) saad) A& g g AR gL
» Thymus diminishes in size with age
» Thymus attains maximum size at puberty
Then degenerates with decrease in both
cortical & medullary cells
» An increase in total fat content
» In infants the average wt. of thymus is 70g
» In elders the average wt. is 3¢
» The age dependent involutions leaves an T AnE Rk nn e

b AGE {years
o — ———— ]
——

organ the reduced wt. e e e
» Evidence for the effect of age onthe

Immune function
Elderly individuals do not respond
to immune challenge as robustly as the
YOUNQ. serll 228 an 4y jirall 322l paas Jelialy
e s i ¢ sl G die aaBY) aall U 4 simiall 3230) pas Jsy
o vie K (G saall (5 siae 50y Al o 4 pdall LA 4 aless)
Aoa ¥ o)l busie sl (ol Ve A3 G o) sl das sl
oadiall sl sandl jeadly ddadi yall 8l aiY) &
Gspaing ¥ Gull JSdelial Ak y o jeal) il e di
il a3 ga dcLial) L;J;ﬂ

The thymic gland involutes with age
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Secondary lymphoid tissues

> Secondary lymphoid tissues are designed to allow the accumulation and
presentation of antigen to both virgin and memory lymphocyte populations.

» Secondary lymphoid tissues include; lymph nodes, spleen, and mucosal-
associated lymphoid tissues (MALT), which includes gut-associated lymphoid
tissues (GALT), and bronchial-associated lymphoid tissues (BALT). &awi¥) amanai a
Aaw¥) Jadi 3 SIA s Sl Ay gliandl) LAY Claead (e JSI aainall (4 g 5 S) i Ll 4y 1) 4 slaaall]
) hlad) slaally ddag el 4y glaalll dani¥ly Jladally 4 sliadll aaall ¢ 4 4 LlIMALT) s
) elaaYL dai yall 4y glialll Anii¥) JeZGALT) ) 4 sel) comidlly A jall 4 lialll A1 SBALT).

> Unit of the lymphatic tissue: Follicules <duay 15 gialll i) 3289,

primary follicule without germinal center (intrauterin or germ free
conditions) a
secondary follicule (W|th germinal center). (s> S 3 05 sl cus
(a8l (e A Cag ko aa I JA10)3 = = =
(osion Boepa) ssbcua £ X :




Germinal centers or germinal centres (
GCs)) daa i jadl 380 sl 9 doa gd jad) 381 jall GCs)

|yl

)

Germinal centers (GCs) are sites within secondary
lymphoid organs where mature B cells proliferate,
differentiate, and mutate their antibody genes
(through somatic hypermutation aimed at achieving
higher affinity) during a normal immune response to
an infection. These develop dynamically after the
activation of follicular B cells by T-dependent

antigen.) i s sl Shdl GCS) Cus & ol 4 glaadll sliac V) Jals a8 ga 8
L p J3A (4a) salimall lua) e Ll s iy Aaalil) 450l LAY S

(5 93ll Al Ao Liall i) L1 (el i aias ) Cangd i) ol 5 jakall
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T B
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Apoptotic B Cell

Germinal 4 :
center (8% (SR

Light
zone

Germinal center of a lymph node showing proliferation and development
stages of a B cell .
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Secondary lymphoid tissues: Lymph nodes

» The lymph nodes are bean-shaped structures usually found

at the junction between major lymphatic vessels.

Tonsils

> They range between 1 and 25mm in diameter but become  Lymphvesseis 7 1! - —

] .
f N e (O

much larger during an infection JINT
‘«‘(1"1"“

Lymph nodes —#7+# =
/ [ Q. 73)

Spleen
> They play vital roles in the filtration of antigens and
debris from Lymph (circulating colourless watery

fluid) and in the generation of immune responses to

pathogens. | | ';
» Lymph nodes are often removed from cancer patients /5 ](\\

as their filtration function catches tumor cells metastasized {/.‘ ;\’\-'

(spread to other sites in the body) from primary tumors. =
- . - . - Diagram of the lymphatic system
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Lymph nodes functions

» Filtration of particles and microorganisms to keep them out of general

circulation.

» Interaction of circulating antigens in lymph with lymphocytes to

initiate immune response.
» Activation, proliferation of B lymphocytes and antibody production.
» Activation, proliferation of T lymphocytes.
dalall e laalayy dadal) QST g Glapuad) ol 53
Ol
Asclial) Alatu) ol 45 glaadll LAY ae caalll 83 yiiial) Cilacaiuall Jelas
Baliaall alua¥) ) 5 4l 4y gliadll LAY IS5 § apiss
A8 2 il DS S5, Lt
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Secondary lymphoid organs: Lymph nodes
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Lymph node

> Cortex : B cells
> Paracortex:T cells

» Medulla: plasma cells and

macrophages.

> A4l LAl 5 )
> Paracortex: 4l LA
> Aalaall 5 Lol oA e LAl
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Spleen
Jalall

» The spleen is located in the abdominal cavityd)-’aej\ gt A Jladall ad;
» Acts as a filter for peripheral blood nall pall il jeS Jany

» The spleen consists of two basic types of tissue. (& 5 ( daball o <5,y
¥ e Ol
» The red pulp, which is involved in the degradation of senescent red blood cells. i
ALEl o) jaall aall LD ) a5 8 ablis 53 ¢ paaY)

»  White pulp is scattered throughout the red pulp and this is where the acquired
immune response is initiated. s 128 5 yea )l elal & g_é oand) Qll) yany
A€l 4o Liall laia¥) 48 Tas 2l IS

3
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Spleen

White pulp is scattered throughout the red pulp and this is where the acquired

immune response is initiated.

The white pulp is organized around central arterioles, which deliver blood (containing
lymphocytes and antigen). Like the lymph node, the white pulp of the spleen is organized
into T cell-rich regions and B cell-rich areas. Antigenic stimulation induces B cell
proliferation. e il btV 44 fass @A Sl a1 ¥ Qll el e S sanyl Qlll iy
AiSal)

sagall Jie | (daiue g 4 slialll LAY e (s giat) aall Jasi il ¢ 4558 yall Gl il Joa Gran) lll aglasi a4
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Spleen

White pulp

Periarterial lymphoid sheath
(PALS): T-dependant
Germinal centers: B-dependant
Margina| Zone_u;‘:\_ﬂ <l capsule red pulp  white pulp
Ol Jos (5 5ialll ae & Py
JPALS): e 2T
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S

venous
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Transverse section artery Longitudinal section
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Figure 1-19 part 2 of 3 Immunobiology, 7ed. (© Garland Science 2008)
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Mucosal-Associated Lymphoid Tissues (MALT)

»  Mucosal-Associated Lymphoid Tissues (MALT): d>=udYl
L",Ial:'ud\ sliadb dlag o)l dglaa IMALT produce the immune
responses against pathogens that invade the mucosa .
ERMALT 9355 @l (ehedl Gluawe Lo desliall Ol
(Pl sLaall

> Like the spleen and lymph nodes, the MALT contains B
cell and distinct T cell-rich regions. &glaedl sus)l Jie
Sy « JxbIMALT &5 JeB WIL dud B 3bling
LAS Wl

> In the intestine we find Peyer's Patches. & Jx5 <3l (3
b

> Organization is similar to the spleen and lymph node, the
mucosal immune system is different in several ways: 4o
By (ool deliadl jlgz cilizug ¢ Jlxlally Dglandl sasdl eulais
&b

» (1) unlike the spleen and lymph node, MALT tissue
is not surrounded by a fibrous capsule,

> (2) IgA is the predominant class of immunoglobulin
produced in MALT. &9laadll sudally Jlxdall uSe e (V)
e OB (MALT ¢ duid U 9o blna_pt

> (Y)IgA L} z ool k?;:l.:‘.e.l\ v gagdad! e B Lud! Al @MALT.
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Mucosal-Associated Lymphoid Tissues (MALT)

The components of MALT are sometimes subdivided into the following:

*GALT (gut-associated lymphoid tissue. Peyer's patches are a component of GALT
found in the lining of the small intestines.) < S awiii MALT 1L L ) Glal

GALT (a2 olaa¥l haii yall 5 slialll musiliPeyer <l sSe WIGALT slaal) dillay 332 5 sal
(A&

*BALT (bronchus-associated lymphoid tissue) BALT (4 sel) duailly Jasi yall (5 slaalll gepnsill
‘NALT (nasal-associated lymphoid tissue) NALT (<YL ddaii yall 4, glialll dansy)

«CALT (conjunctival-associated lymphoid tissue) CALT (] (esilall as e 5 stéad zoss
LALT (larynx-associated lymphoid tissue)(s_siall ddag yall 4 slaalll dausl)

SALT (skin-associated lymphoid tissue)(alall ddasi pall 4 slialll V)

VALT (vulvo-vaginal-associated lymphoid tissue)dull s z il idasi yall 4 glialll dansy)
*TALT (testis-associated lymphoid tissue)isaall idag yall 4 slaalll Loy

It can be also distinguished by level of organization of the tissue:

*O-MALT (organized mucosa-associated lymphatic tissue); specifically, the tonsils of
Waldeyer's tonsillar ring are O-MALT. D-MALT (diffuse mucosa-associated lymphatic tissue);

MALT that is not organized as a separately macroscopically anatomically identifiable mass,
tissue or organ (such as the aforementioned O- MALT) is diffuse MALT.!
MY\PJLMLSMDJMLAJ\ USA.\.
Laa _pall o (i 55l 8la (g (i3l ¢ dyanll 4y e ¢ (abaial) Jlabaall oLaally Jasipall (g stiadll sl O-MALT (o
5l g sl ALK Lgaaati oy o] AIMALT ¢ (i) eliaally ddasi jall 3 piitiall & glialll 2asYIO-MALT. D-MALT (
] . S5MALT s (el 5 SAIO-MALT  Jie) Jeaie JS5 Ly i dgle (o yaill Sy guine
29


https://en.wikipedia.org/wiki/Mucosa-associated_lymphoid_tissue#cite_note-Gray-2
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Peyer's Patches
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follicle layer
~
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» Located in the mucosa layer of the ileum and extend into the submucosa layer. About
100 are found in humans. Microscopically, s asdall ) xic 5 GEal duhlaa) dddall 8 a8
Clogaa Ll (B Ve (o )il o5 dlladl

» Peyer's patches appear as oval or round lymphoid follicles (similar to lymph nodes)

» The number of Peyer's patches peaks at age 15-25 and then declines during
adulthood(iskielll sall ) e o) 8 jpvinn 5l 45 shian 45 liad COluay A o pl ol elas

> & skl Al je JOA (ddsy &5 Y010 G B Ady )0 b alsdae &y
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Cells of the Immune System (IS)

> Lymphoid lineage: > Myeloid lineage: =l

Central cells of the IS Central cells of innate immunity
responsible for adaptive IR responsible for triggering
Provide diversity, specificity, inflammation, phagocytosis, antigen
memory,self —nonself presentation, cytokine release Js
recognition g sl yé 6 ¢ il e ¢ daaldl ¢ QY 38 e
sl iYW 55 Il g dpn guadll g OS siand) (33U
<lall 60-80% of WBC's
20-40% of WBC's Includes:
99% of cells in lymph » PMN = neutrophils
Includes three cell types: > Eosinophils

> B cells > Basophils

» T cells » Mononuclear - monocytes-

> Natural Killer cells Macrophages
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Neutrophil

» Comprise the majority of white blood cells
(60-70%).

» They are also known as polymorphonuclear leucocytes
because of their multi lobed nuclei and are larger than
most mononuclear blood cells. aall il S anly Wayl oyl
abiea (o ST A 5 G seail) Badxe Ll 53 G JISEY) Boaxtie cliayll
31 5ill dgalald aall LA

» Derived from myeloid progenitors in the bone marrow,
granulocytes are released at a rate of seven million per
minute, but are short- lived (2—3 days).

Janay allaall plas 8 abaal) ¢ LAl Cadlul (e dfidall dppaal) LAY ($3U) a3y

(A4 Y=Y) el 3 j0al LeiShg ¢ A880 8 (Dl dags

» The main function of neutrophils is the phagocytosis
and intracellular digestion of particulate antigens (e.g.
bacteria) and to produce reactive oxygen intermediates
(RQOI) with antimicrobial potential

Clabimall gl LAY Jaks anagll s daall 3 ¥ anll Ly )1 dids ol Jias

) e tél CpansYI e das g 3 sa )5 (LS Jie) 0 lROI) s

AL g Saall Ailalicae LIS,
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Monocytes and Macrophages

» Monocytes, which constitute 5-10% of
mononuclear leucocytes in the blood, differentiate -
into macrophages when they migrate into .
tissues sbaanll aall &l S (pe 7Y -0 RS Al ¢ Glaa g el ' .
A )yl Lavie oS ) ¢ ol a5l 5l s

» Monocytes are larger than most lymphocytes and have a
kidney-shaped nucleus: they possess azurophilic lysosomal Y
granules containing lysozyme, acidhydrolases and
myeloperoxidase ‘els 4 sialll LAY alans (0 ST Lol LA () <5 '
Gile gyl e (5 gint da g )5 3¥ Glons lliad o8 AN S5 e 3l g
1S 5 5m shall 5 Gaeall Gl HY 5

» The blood monocytes arise from myeloid
progenitors in the bone marrow. il Cadul (e aall Cilaa L
Alaall 33 8 S5

» Macrophages can be resident in tissues for prolonged periods of time

where they take on various morphologies, and are known by different
names, depending on their tissues of residence,e.g. Kupffer cells in the

I[ver, mesangial cellsin the kidney and microglial cells in the brain.
VI 246 Eum a3l (g Ay sl <l il AV 8 Aasie (9585 () pe Sl (K
A e e ¢ Leiald) Jaw danal e 13laie ) ¢ ddlisg elandy o pafiy ¢ daliag
ladll 3 Ah LA 5 SN 8 Jeailsse LD 5 ¢ a0 3 o S LSS
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Eosinophil J

» The granulocytes whose granules stain with
acidic dyes are called eosinophils. s
dpmes ¢ lual Llna &l ) duaal) LAY

» They comprise 2-5% of white blood cells and

have bilobed nucliega sadll 40 5 5 Led 5 slandl aall LA (e 702 JSE5 4

» In contrast to the phagocytosis displayed by neutrophils and monocytes,
eosinophils secrete their granule contents for extracellular digestion of
infectious pathogens which are too large to be engulfed W jelai Al Aaaldl &e e |
Agarall [l e V) Clisal Alal) A acagll dppall Ll gine Cilicaaall 5, ¢ dalal) LAY 5 <Y asl)
e (Sar Y Gy Vi 5508 0555

» Eosinophils also produce cytokines, prostaglandins and leucotrienes, and
enzymes which can inhibit the inflammatory products of mast cells LS siwdl Wyl cliaaal) s
Anall BIAN 4y cilaiiall aiad ol oSan Al il 33Y1 5 il yi 6 gl 5 GaiStalian g ll

» They then secrete their antibiotic granule contents (including major basic protein and
eosinophil cationic protein) and reactive oxygen species to bring about damage to
the target cui s s ot N (oasbaa¥) g ) elld 8 Lay) 4 ol labiaal) s il sina 180 @b day () ga sl o5
Conglly ) i Elaa Aol Cpauk¥) 6 il 5 (el sl



"

Y V V

Basophil

Basophilic are the largest type of granulocytes (basophils) derive
their name from the affinity of their cytoplasmic granules for
certain basic dyes. (aclall LAl Lusd) LA (e g 53 58T 4 dac @l
Al glaal¥) anad dua 30 gl Leilana 8 (e Lpansd 2

They constitute less than 1% of white blood cells..sbaul) aall LA e 7 ¢
Basophils are of hematopoietic origin..s 4 Sall Jual (e dyaclall LAY
Typically mature in the bone marrow and then circulate in the
peripheral blood, from where they can then be recruited

into the tissues<lls 2 laaiat (Ko Cua ¢ Jasaall aall 8 s o5 WUasl) glas b Sale gcal

dausl)

They are responsible for inflammatory reactions during immune response, as well as in the
formation of acute and chronic allergic diseases, including anaphylaxis, asthma, atopic
dermatitis and hay fever. duluall (il jal (3585 8 G5 ¢ delial) Lainl) U AdedV) el e ¢ 5l st
S ey ) A il s g AL sl Agbia) @l 8 Lay ¢ A all g 50la))

They can perform phagocytosis, produce histamine and serotonin that induce

inflammation, and heparin that prevents blood clotting ¢stivsel) zU) 5 ¢ daalil) dalae o) ) agiSa

pall s aiay (sl Gpolnedl s ¢ llY) Glas (palll G 53yl

They can be found in sites of ectoparasite infection, e.g., ticks. Like eosinophils,

basophils play a role in both parasitic infections and allergies. 4bay) 8 5o & lede ) fall (S
Aol s 4Lkl (2 gaal) 817 50 Apae ) LAY Caali ¢ ilimeal) Ja )8l Jie ¢ dga Al cllalally

Basophils have protein receptors on their cell surface that bind IgE (involved in
macroparasite defense and allergy) 15 s slall leadaw e 4y g 50 @liue e dpaclall LA (5 gias

IgE (Al 5 5 08l cillidhall e glaall 8 &l )L




Mast cells LMl
Adyal)

also known as a mastocyte or a labrocyte is a granulocyte derived from
the myeloid stem cell that is a part of the immune and neuroimmune
systems LAl (e diiie dune Bl 4 48 52l LAY Al LA auly Wyl o a5,
ranll elid) Sleall s deliad) Slea (e 12 5a a3 ) Ape il Lo 2

very similar in both appearance and function to the basophiles as
both are granulated cells that contain histamine and heparin, an
anticoagulant L3S Gf Cua Lae 8l LAY aedddagll 5 selaal) 8 135 dgiliia

LB alae 8 s ¢ noluedl s Opeliunedl e (s it dpna LA (e 3 e

play an important protective role as well, being intimately involved in
wound healing, angiogenesis, immune tolerance, defense against
pathogens, and blood—brain barrier function. cus ¢ Wyl g Gl 5 175 93 Canli
aa g laall 5 ¢ o liall el g ¢ A geall dae gV (0 oS5 ¢ gl ALl 8 5 (S ol L
tladll (5 saall jalall dads g5 ¢ (al eI Cilisase

Like basophile, they are responsible for inflammatory reactions during immune response, as well as in the
formation of acute and chronic allergic diseases, including anaphylaxis, asthma, atopic dermatitis and hay
fever. Jie basophile <l 8 L ¢ 4 jall 5 saad) Aol ial jal 00 65 3 QXS 5 ¢ Do lial) AlaiaV) oL AplgiV) Jadll 253 ) e A guna 8 ¢

N en g ) alad) gl 5 g 50 g A jiall dpulial

Basophils have protein receptors on their cell surface that bind IgE b e 4y pn S e daac ) WAL g 5ias

Ly 5 LLDAIgE

Mast cells are activated in response to infection by pathogenic parasites, such as certain helminths and
protozoa, through IgE signaling. & ssall glaall Jie ¢ (al 330 Lyl llally (5 saell Alail Aol LAY Laplis o3,

i) 3 e ¢ Al ) el SIgE.
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Lymphocyte

» Lymphocytes are 20-40% of WBC, 99% of cellsin lymph.
Ao siadll UIAL e 799 ¢ elianll aall UDIA (e 7€ 02Y v 4 gliadll LA
» Only cells of immune system exhibit specific receptor for antigen
.J.\A.Lumﬂ 3daa QM}A )@_k.s Gcl_mj\ _)\.@Aj\ L\)\A Jaad
> Bndge between various parts of immune systemastiall Slea (e 4ilida ol jal e
» Small, round 5-12 m diameter spherical densely compact nucleus
occupies almost entire cell & scanty cytoplasm & s 45 < 3l 5
Jasp a0k st g L8 ALlS 4la JiaS e Y V-0 Hhady 3yl

> Lymphocytes includes three types of cells.. Ll e g 5l 4306 4 daalll LU Jads

» T-lymphocytes or T cells, which are derived from the thymusand
play a role in cell-mediated immunity. 32l (e d&idall 45 LAY S dghll 4 el Lol
54 il
Ay lal) deliall (817 93 caall

» B-lymphocytes or B-cells which are derived from liver, spleen and bone marrow
are the precursors of plasma cells and play a role in  humoral immunity. L3
deliall 81750 Gaalis Lo 0l LIS daglla & albasll glas s Juadall g 20 (g dEEAN 2300 LAY ) o 4 slaall
ERARY

> Natural killer (NK) and killer (K) cells.) dudall 2136 LA NK) ) 4l K)



I'Fe S versus B cells

> T cells form about 70% of human blood lymphocy 4 stéalll LIAN e 7V« Al s 43000 L3R JR
gl pall

> T cells has two types of receptors TCR and CD3. <obéivdl (e (pe 53 e 43l LAl 5 5ia3 TCR
sCD3.

» Both receptors are associated with a complex of a polypeptides making
up the CD3 complex. geae (o O5Sh Glatinll daate S ja GUas e (pliiuedl 38 CD3

T cells versus B cells
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Figure A-25 Immunobiology, 7ed. (© Garland Science 2008)
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