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o Gytokines are low molecular weight, soluble proteins that are produced in yesponse to

an antigen and funchion as chemical mgss@gg:s_for regulating the innate and

adaptive immune systems.

* They are produced by virtually all cells involved in innate and adaptive immunity.
* The aytokines, in tum, ave then able o bind Yo specific aytokine veceptors on other
cells of the immune system and influence their achvity.

* ayfokines ave :
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refers+o the abilihy of 2 number of different ayfokines o camy outthe
same function.
means Hhe same cytokine is able to vegulate a number of different

fU\“\C'\‘iOI‘\S_ ® Tor eXample : ILG : induc gug._t,'-iug._tp_ﬂﬁﬂ
' synthesis.
2 aytokines are together secreted and both cany out same function

and. this lead Yo increase their achivity more than summation.

* Isohypes switching of Ig
Induces class switch to IgE ALCOT: _émg bod secrel

cytokines

2 oytokines each Cany out function antagonise the other.

Blocks class switch to IgE
induced by IL-4
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* Properties of cytokines: ® v 00

They can act locally ovin a distance :

{__::.. —9 ines & I\ an n .
L]

¢ interleukin- in monocytes. When interleuvkin- is produced
Autocrine action in yesponse to extemal shimuli, i can bin I-surface
receptors on the same cell that produced H-.

LN
@ﬂ\""—;’ in s I\ and an \ls.

* cytokines at inflammatory site .

Paracrine action Nearby cell
. L
. o e o w0 aytokines act on & distant cells.
Circulati
R ® 111 secreted at inflammatory site and migrate o
Endocrine action Distant cell

byain o induce fevery.

e Theve ave thvee functional categovies of aytokines:

e _1. cyhokines that produced by innate immune responses,

e 2. agbokines that produced by adaptive Immune vesponses, and
* 3. cylokines that shimulate hematopoiesis.

e Innate vg adap’riue cur\-oldnes:

Features Innate immunity Adaptive Immunlty

rExanjag!*agm__.__"__ | TNFau, I, 112, 1PNy ° L2, L4, LS, IFNey * o

Ma]or oell source Macrophages, NK cells | Tlymphocytes

princlpal physialogic Medlators of innate immunity and Adaptive immunity: rqgulnhnn of lymph&nyte

functions inflammation (local and systemic) growth and differentiation; activation of effector

t -4 cells (macrophages eosmoph.ls, mast cells)

Stimuli LPS (endotoxin), bacterial peptldoglycans Protein antigens o =1
wral_f!_p_li ¥ t_:ell-clenved cytokines (IFN-y)

Amounts produced May be high; detectable in serum Generally low; usually undetectable in serum

Local or systemic Both Usually local only

effects

Roles in di soase | Syaiemic diseases (e.g., septic shock) Local tissue Il"l]UI')’ (e g.. granulomatous

inflammation)

thbrtors of synthGSIS Comcosxeroids Cyciosporme FK 505 a

1) cytokines that produced b\i Innate immune vesponses :
* Definition:
cytokines that regulate innate immune Yesponses are produced primayily by mononucleay
phagoaytes, dendyitic cells and Nk ( some of them called. pro-inflammatony aytokines)
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e pro-inflammatony cytokines: (IL1 ,TNF alpha , 1L )

IL-1 funclion similarly to TNT in that i+ mediates acute inflammatony yesponses. 1 also

n ishicall i N nhance infla afion

* They are both produced primayily by local activated
monhocvtes, macyophages and. by neutyophils.

* They shimulate the synthesis of adhesion factors on
endothelial cells and levkocytes that help in cell
migyation

* Yhey produced in high quantity affecting on
hypothalamus to increase prostaglandin syn.
causing fever (endogenous pyrogens)_tthis is

inhibited oy aspiyin) main\\.l LA
* shimulate the production of acute phase proteins
from liver mainly L6
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ave a class of proteing whose
ions in bl \a:
n v -
phase proteins) of decrease

a-hue acute-phase

= P

1) G veactive protein
ﬂ_mmplemsm;fgdnr_ ’
Activation of complement

ni

TALA IYAD




1) cxr\*okines that produced \oq Innate immune yesponses
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= i &
a * increase antigen processing_ ﬂ .
o D e T @ *

° |L-12 :( secrelted ‘°‘1 both innate and adglaplhue cells):
Q

o4 ?%‘ 7" am :.
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N TR MHC 2 v e "
e Thelper2 ii&c-hua:\'e B o4 r—- 1)inflammation and
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tosis lou dendsiti
e Thepern aAcHua+e T B, . = 1 cells_
Xic migyation o doset ymph
node ( induced oy TNF
e Indyacellulay pa-\-hoelehs L2 . ALPHA )
= i -
which vesist 2)APC [ DG for THA ) bind.
hago I§ ingide IL12 The
macyophage and _a. iy i+ an
ndyitic cells [ listeria Teytotoxic « 1L12 secrete 1112 for
mycobacteyia, viyus) differentiation into Tt 1

31 v N cell

* DG when phagoaytise and T eytotoxic, and kill
pathogen secrete many ﬂL a2 infected. cells_

cytokines include 1L 12

¥ e Fyunchon ncho
U 1L12 in n
differentiation of T 2. T cell dlﬁefenhahon when bmd.mg CDA and APC include
Ipey lpey 1 i Wlay pa: n and G and G ligation
a- 3.N¥ achivation

e Tht achvateT t:\!-\-o-\-oxic
and he\p N¥ cell

\4.H also stimulates iterferon-gamma production from these cells
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1) cytokines that produced by innate immune regponses :

. i e,
¢
1 Dendritic”_gis y & i(
Macrophage = D - _;qff\‘
CDe0 CD40L
Q) ﬁ
& ><:: O ¢ Summayisation
) T
[Stimulation of IFN-y secretic stion )' ’ u
il

e chemokine :
. Deﬁni’n’on:

* Types: . * are conshitutively produced in ceviain tissues and
» ttomeostatic : wl)y are responsible for basal leukoarte migration.

* these ave formed undey pathological conditions
. mf\amm@qu_» . R
lon pro-inflammatory stimuli, such as 1L-1, TNT-
alpha, L'PS, oY vivuses)

*  OXGchemokineS wm=p o Recrvitment of neutyophils.

e CGO chemokines. —_— R_egui:tmemf_mmnph_agﬁ_
e _and both fype for lymphoaytes recruitment
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* Type 1 interferons:

The most powevful
(o] : 5
ot Uass 2 : stimulus fortype 1
* 13 subhypes:
a * alpha : * 2svbhype interferons is the
e beta by fibroblasts and * gamma. Y fms-}- immune
ivally inf s : ' :
vivally infectred ce ° ! ll- a " Hon ag&lﬂ%‘t
Lt viva! infection
virally
infeckedlgeN Interferons b secreted by infected cell to act on non infected cell
L] LI .
= : Yo:
@ 0 * veduce leve! of protein synthesis
a B ® degv‘a.de MRERNA

* Type | Interferons, incdude 13 subtypes of interferon-alpha, interferon-beta and others.

[There is only one hype Il interferon, interferon-gamma, which is involved in the innate and
Ve i n n

* produced by any vivus-infected cell; act pavacrine; induce uninfected cells +o produce enzymes
capable of degrading viral mrNA.(becomes virus vesistant]. Also as autocrine; blocks vival
protein synthesis and replication in side the cell. i

* i+ also help in GDA differentiation Yo Tcells by increase expression of 1L-12

* —and help in activation of GDB8 cell in killing vivus infected cells

* —Achvate NK to act againstthe vivus

° IL-6 and IL-10:

ILG :
T .i.'.'pfoducecl by macrophages, monocytes. [ PRO-INFLAMMATORY GYTOKINE) stimulate
the liverto produce acute phase proteing
* From TH2 to stimulates the differentiation and growth of B-lymphocytes .
* and Yo differentiate Th to T3 it T&F beta present

| 10 (regulatony .

* an inhibitor of activated macrophages and. dendyitic cells and as such, inhibit- production
of 1L-12 and. co-stimulator molecules like MHC2 (inhibit TH, GDB8)

* regulates innate immunity and cell-mediated immunity

* L0 i§ prodwced mainly by Treg, and Th2 cellg TALA IYAD




Aokines that vegulate adaptive immunity ave produced primayily by
T-\ ympho c\.ﬁ—es

o Interlevkin-2 (11-2) I1-2 (growth factor] ®HP e is produced by DG and T cells, itisa
L-“;’. 4 P ;
o Interleukin-4 (1L-4 :1* e a8 cell growth major stimulus for production of Ige in
e gamma and.Hus inhibits cell-mediated immunity.

* mastcell ‘['o'( a.ﬂevrgx.l
Yequire Ige

* Th2 activate B cellsto
produce ige

ne IL-4 i§ produced mai nlul b“. Th2 cellg and mast cells.

: e a growth and achivating factor for eosinophils as a
¢ Inteyleukin-S (IL-§) : _} defense against nelminths .
- us * Halso stimulatesthe proliferation and differentiation
- of antigen-activated B-lymphocytes
® IL-S is produced mainly by Th2 cells.
o Intedeukin-13 (1-13) -l , |\ 13 oy Th2 cells act on B cells

¢ Interferon-gamma (IEN-gamma)_: »  Type Il interferon is produced by

IEN-gamma inhibits Hhe activated T , Nk and GD8 +o promote
proliferation of Th2 cells;_ Vi - i i n
—stimulates the production .29 ainst | Wula: n

of ige subdasses that * 1¥N-gamma is the princpal aytokine for

activate the complement: T B

achivating macrophages. H also promote
pathway and promote . 1 ’
opsonization A\- &
* Tnansforming growth factor-beta (TeF-beta): mllp « tot-betaisproducedibyT-reg
. n ioh \a: I\
P Yequires th j - -
. equires the cytokine To¥-3. And.IL-2
e Note: i \f ) * T&F beta Wwith 1L-6 lead Yo
cytokines that activate / — \_\’ <ot differentiation of TH3
cell hype also secreted o . A Y/ . \ ine functions Yo inhibi
I AR bregiling ol li ioh an ioh
?"-[ .e e ‘!"Pe T-lymphoaoytes; inhibitthe prolifevation
inhibH other immune J. N O'f'B"\-lmI&OC\{"BS: and. inhibits
responses (Hh & +h2) o macrophage function

TALA IYAD




2) Aytokines that produced by Adaptive Immune Regponses

(HFumora! Immuny and Gell-mediated Immunity)

Uytokines that regulate adaptive immunity ave produced primarily oy
T-lymphocytes

* LT plays « vole in the recruvitment and activation of
neutrophils and in lymphoid organogenesis

* Being chemically similar+o TNF, LT is also pro-
inflammatorny responses

* LTis made by T-lymphocytes.

involued in

® |IL-1F: » .
- -'mgg,gging 'm:[jammaj:ign

3) yrokines that Shimulate tematopoiesis :
Produced by bone maow shromal cells, these cytokines shimulate Yhe

growth and differentiation of immature levkocytes.

* Colony-shimulating factors (CS¥) Promote the production of colonies of the different leukocytes in
the bone mawol and enhance theiv activity. examples incdude gyanuloaste macophage colony
stimulating factor (6M-CSF) granuloaytes (newtvophils, eosinophils, and basophils) and monoceytes.
,-granvlocyte colony stimulating factor (6-CS¥), and macrophage colony sHimulating factor (m-CS¥)

* Stem cell factor. Stem cell factor makes stem cells in the bone mavyow move vesponsive o the
vayious CSF§

* Inteyleukin-3 and IL-F, supports the growth of muti-lineage bone mayyow stem cells.

Muttipotenssal hemalogoiete
stem cedl (Hemocyloblast)

o s o Gytokines and Ab differentiation:
-3
ource . Plasma cells
LL“,-I . Commaon lymphosd progenilon -
. " sy IgG2aor
Comman myelnnd megeniior o ILDIF i IgG3
l . ¥ : Ighor
PPPPPP Small lymphocyte . A lgﬁzb
® vt . -
Mymuasl B lymphocyte :‘: o4 g i
ey Activated B cell 1gG1
e . (centroblast) s
o M-CSF T ',“ f ;
“"9*"“"!-'95\" w GM-CSF :T-!-:I_.H oo D s
i Proliferation cytokines:| |nm...
Tombocyes ‘ IL-2, IL-4, IL-5 IL-2, IL-4, IL-5, IFN-r: T
% L 0 ve | i

utrophl Eosinophil o
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® S Majoy Families g
i T Receptors for enythropoletn, growth hormone. and IL-13
e —Immunhoglobulin Superfamily ]
- - - Class | oytoline m Receplors for IL-3, IL-5, and GM-CSF share a common chain
] —f\'emmpOIe'hn \Zecep'\'ﬁf Famn\.{ ldass_ll Wl;pollﬁnv aa CD131 or . [commen beta chain)
. receptor family)
= —t‘.— £8 l Receptors for IL-2, IL-4, IL-7, IL-2and IL-15 shars & co
"\""e em“ ‘zwr¥am“\! {Ga " -:ﬂa:Ccl:r]:*zro')’r_ commean Q:TI‘IJL. chain). ILzrr:- :—” "
. ol ais has a third chain, a high-affinity subunt IL-2Ree {CD25)
e —TNT Receptor Family
Class |l eytokine 0 Interfaron-c. <P, and -y receptor
™ in amil receptor 1 IL-10 receptor
e <dlass | and Il (Majovi TNF-receptor : B e Fsoetec i
family ¥ nerve growth factor receplor
Chemoki ~rEd rR
mr::;nihf :m: CCR1-5, CXCR1-4

. mmmmm&ejmﬁgmn LEN)-Y, a.nd."fhe,Tﬂch g, mhlghsgggtg 1L-4, IL-S, I1-10.

ini ing & nlo las le b in

1) suppression of Th & Tc in outdo immune disease :
* blocking Ab against 112 R or analogue of 112 that bind iHs veceptor
2) using IL2 to activate lymphooytes Yo attack a cancer patients.

Destruction of activated T cells

IL-2R

Toxin conjugated
tolL-2

Ty cell

Suppression of Ty-cell proliferation and T-cell activation

Antnbodles toIL-2R
L2

NIL-2R

IL-2 analogue

)\

Tycell Tecell Tycell Tccell TALA IYAD




e MCQ :

78) Global T cell growth Factor
Select one:

a) IL-4

b) IL-10

¢) Interferon-gamma

d) IL-2

¢) Tumor necrosis factor beta

101) Which combinations of cytokines most influence whether at CD4+ T
cell becomes a TH1 or TH2? Select one:

a. IL-4 and IL-5.

b. IL-8 and IFN-gamma.
C.IL-4 and IL-12.

d. IL-17 and IFN-beta
e. IL-2 and IL-5

37) Promotes IgE synthesis
Select one:

a) 1L-4

b) IL-10

¢) Interferon-gamma

d) IL-2

e) Tumor necrosis factor beta

55) Activate immune action against worms

Select one:
a) IL-5
b) IL-10
¢) Interferon-gamma
d) IL-2
¢) Tumor necrosis factor beta
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e MCQ :

39) Which of the following cytokines is associated with inducing fever?

Select one:

bl 1
b) IL-2
¢) IL-5
d) IL-10
e) IL-5

56) Anti- fever Aspirin inhibits

Select one:

as [L-1 and TNF

b) IL-2 and TNF
¢) IL-8 and IL-1
d) T cells
e) B Cells




