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A- Attach to the cells to be killed and release protein called perforins that create holes

in cell membrane of target cells

B- Attach to the cell and kill it by triggering mechanisms that induce programmed cell

death or apoptosis
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Fig. 4.10. Effector function of CTLs. CTLs recognize virally infected target cells that express foreign
antigens complexed with MHC class | molecules. Responses are mediated through IL-2 and the 1L-2
receptor (CD25), and strengthened through interactions between the CTL and the infected target cell.
Cytotoxic effector molecules produced (i.e., perforins, granzymes) initiate the destruction of the target
cell and deliver apoptotic signals through Fas and FasL on cellular surfaces. LFA, lymphocyte
function-associated antigen; ICAM, intracellular adhesion molecule.

B- lymphocytes ( Jaa dylial Lpa) &
o Wa sabll &« Bone marrow akiel| g5 8 dyglaall) DAL (e goil) 138 gy Ly
Lo Lo lidgu S Al dglealll o WA mhac e aagy . Dursa of fabricius b skt Ui daglaeall)
B- o LA S Jsam plaill axy Lantigen receptors dLacaiwal) Wgdlhsiwe (<5 immunoglobulin
55)3 LS g plasma  cells 4.qidl LK e effector cells 4lad duaiwe LS ) cell
dub oo prdina] jdaal) ) Llaiay] 48 doglaalll o WDAY owill el (6 memory  cells

.antibodies silaall sluay/ i Y plasma cells 4ujd LIS ) jlailly aleudil)

Thymus gland

Maturation and
Education

Bone marrow

Maturation and
Education T-lymphocyte

B-lymphocyte

labpedia.net




Aagl U s Sl Practical immunology B sh s slaud 13

CellCartoons.net

B Mature Recirculation
—— Iy';;gg:gcgte B lymphocytes s
marrow = ’
stem cell —*—" @ |_Lymph nodes |
‘ Spleen '
Mucosal and
; Blood, |« cutaneous
Iymp-II;ocyte lymph lymphoid tissues
lineage Mature ~
T lymphocytes :
Recirculation
| Antigen recognition | | Effector functions |
3 Neutralization
B E o (S of microbe,
phagocytosis
lymphocyte + .@' —> complement
Microbe =4 activation

Antibody

i Activation of
Cg?gres/ macrophages
-~ O

0%
al
K 00\ = Inflammation
Microbial antigen
Helper T resented ¢ —
lymphocyte y antigen- Activation
presenting cell (proliferation and

differentiation)
of Tand B
lymphocytes

ICyto':_?xictT >@: +;}P - Qﬁ& r in'f(ei:!itgg g:,-u
mphocyte e
y (pCTL)y Infected cell

expressing
microbial antigen

Natural -9 =0 —
N ' ¢ | Killing of
killer = infecteg cell

(NK) cell Target cell




Aagl U s Sl Practical immunology d s sland 124

: Naturally acquired immunity duua §) gas dswi€e dslia -1
daiia dyauh B gean i dolia — B Aeld duank b gua daniSe dolia — A

Passive naturally acquired Active naturally acquired
Immunity immunity

N—

o

o peall L deasy ) delidl 4
gedd aws 4 Bage Bpals dels
Naturally active duubk 5pan A
) e Ja 4 LS immunity

Losidl yie guall ) WY1 e s:\.z:ﬁ

Llaadly domal) Jls 3

P

Cuadl aus lgd S (Al delidl 8
¢ Balaall alualyl poialy gt S o
s Db Bypemy Alelill delidl i
2y el uesall (mpatll gl ALY
el Ulaly AU (10-7) duse 358
o Balaal alea) 1) dilee fas Gaa
danl Ws Ja

v

%
E
C
E




Zal ) Al Lyl

Practical immunology

8 s sland 13

: Artificially acquired immunity dsslia §) gy duiSa dslia =2

A

/

Aladia dyolia §) gy dauiiSa dclin — B
Passive Artificially acquired
Immunity
Balall deliad) elacl douadl) delidl 4
slhe] Alls 8 LS Al avs 8 LSl
Jeae) Kl el b SBSN ain piaal) Jean
ade Jyaanll 2 la¥) Qile) b asad)

(obasdl e

\

el Lclia bygua AuuiSa delia — A
Active Artificially acquired
Immunity
S W elhel DSl Zeldl a
Wl 13 am delie Mgy jaié acal)
OsSy gailly goall Al Als 8 LS
Glalll abed) Lo LS WGl

—10% saalgl) diall (ggiad Gusy LK)
asans ol (A o dircas 058 L) 107
S OhS LS daiadl Toxoid Lasl
O Aualiive Clisign o) dahuag < e

- Lyasl)



Lagl 1) Al all Practical immunology VPV QUETWERM DWW EX P

palad) DG ) Ly el Sleal) adiy

stem cell daedal) LAY -1

The primary lymphoid organs and tissue 4-dg¥) dqgliedll daui¥ly sluacy) -2
o) Afyraall 523l a AaaiVly sl sdag Agliadll LOIAD Lgio L 3l daaVly cluac¥) Jady
skl A bursa gland 5 plusy) & bone marrow alaall ¢ 1as, thymus 4isill sasll

The secondary lymphoid organs and tissue 4igitil) diglaadll daui¥ly slasy) -3

Luaied) WIAY ) iy dujal) Clacmivedl ge Qs Loslaadll WIAD Gum daiily sline¥) Jadi
« tonsils oiysllly lymph node dglaclll 2iall oo dawi¥ly sloac) s2ag « effectors cells 4ulxdl
. spleen JaLll g payer's patch b 4all

For more understand

Activated CD8 T cells kill target cells by apoptosis (Fig. 4.10). One major method is through the
release of cytotoxic granules. Binding of the TCR to MHC class | triggers the synthesis of perforin
and granzymes, which are stored within the cytosol. The granules are released at the point of contact,
allowing specific targeting and limited bystander death. Perforin assembles on target membranes,
allowing the delivery of granzymes into the target cell. Granzymes are a group of serine proteases that
activate caspases, leading to cell death. Direct cell-to-cell contact is also critical for functionality.
CD8 cells can induce apoptosis by ligation of Fas and Fas ligand, which are expressed on
lymphocytes and on infected target cells. Activated CD8 T cells also produce several cytokines that
contribute to host defense, including IFN-y, TNF-a, and lymphotoxin-a. IFN-y inhibits viral
replication while increasing expression of MHC class I, improving the chance that an infected cell
will be recognized.
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