duaoioAoyia TN AvoooAoyiac

IIpoctacio evaviio otic AoMmEELS:

dAeypovn kot avooia



AJUVTIKOI unXaviouol Tou
opyaviouou-PoAoc¢
[lpooTOCIO ATTO UIKPOOPYAVIONOUG

ATTONOVWAON CEVWYV TTAPAYOVTWY UN MIKPORIAKNAG
puang

KataoTpo@n KAPKIVIKWY KUTTAPWYV (avooOoAoYIKN
ETMTAPNON)



EpwTtnuata

o Ti1ouuBaivel kara tn di1apkeia piag Aoipwing ?

* [Tw¢ Ta KUTTAPA TOU OVOCOAOYIKOU CUCTAMATOC
OIaKPivouV TO idI0 aTTO TO CEVO?



Avooia
« Quoikn-Mn EIdIKn

- Ogv avayvwpidouv TNV TaUuTOTNTA TOU EI0B0AEQ
- OEV ATTAITOUV XPOVO
- Ogv BIABETOUV PNXAVIOUOUC MVAMNG

* EI10IKN- ETTIKTNTN

- dvayvwpifouv TNV TQUTOTNTA

- ATTAITOUV XPOVOo

- OI0BETOUV PNXavIoUOUG UVAMNNG



ATTO TI ATTOTEAEITAI TO
QVOOOAOYIKO cuaTnua?

» KuTtTapa

» KUTTOPOKIVEC



[Tolo1 €ival o1 eI0B0oAEgIC ?

MikpOBia
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loi

[Tapaoita

2 KWANKEC




KYTTAPA ANO2OAOQOI'IKOY
2Y2THMATOX

AEUKQ aigoopaiplia

[TAacuaToKUTTAPA

Makpogpaya

MaoaoTokUTTOpPO



KYTTAPOKINEZ2-TI givai?

* [TpwTEIVIKA puvnuaTtoPopa uopIa

* Kupiw¢ auTOKPIVIKN ) TTApaKPIVIKA Opdon
(AIlYOTEPO OPUOVIKN)



KUTTOPOKIVEC-XAPAKTNPIOTIKA

[TapayovTal: KUTTapa Kal Jn Tou avoooAoYIKOU GUOTHUATOC

Mia KutTapokivn eTnpeadlel TN AsIToupyia TTOAAWY KUTTAPWYV

YTrapXel AEITOUPYIKOG TTAEOVAOUOG OTIC OPATEIC TWV
KUTTAPOKIVWYV (OIAPOPETIKEC KUTTAPOKIVEC £XOUV KOIVEC
AEITOUPYIEQ)



Mn €101k} avoOoOoAoYIKN GuUVa

 AVOTOMIKOI POYHMOI

-QOuoikoi
-XnMIKOI
-BioAoyikoi

* XUMIKOI/KuTTOpIKOI ppayuoi

-ODAeypovwong avridpaon
-EvepyoTroinon CUNTTANPWHATOG
-Mapaywyn Ivrep@epovwv
-EvepyoTroinon NK kuttapwv



Mn €101K] VOO OAOYIKN AMUVA-
AvVOTOMIKOI ppayMHoi

DuUOIKOI:

-0Eppa, BAEvvVoyovol
-BAEvva

- TTEPIOTAATIKEC KIVAOEIC KPOOOWTOU
£TTIONAIOU

-TPIXEC OTNV €i0000 TNG MUTNG
-QVTOVAKAQOTIKG BAXa/TTTapuou



Mn €101K] VOO OAOYIKN MUV -
AVOTOMIKOI ppayUoOIi

XNUIKOI

-Aucolupun

-QVTIMIKPORIaKA TTETTTIOIN

-OCIVEC EKKPIOEIC OTOMAXOU,
OUPOTTOIOYEVVNTIKOU CUCTANATOC



Mn €101K ) VOO OAOVYIKN AUUVO-
AvaTouiKoi ppayuoi

BioAoVIKOI

(@uaIoAoYIKI XAwpPida)



Mn €101K] avOGOAOYIKN AMUVA

AvaTtouikoi gpayuoi (Puaoikoi, XnUIKoi,
BioAoyikoi)

Xuuikoi/Kuttapikoi @payuoi
-PAeypovwong avridpaon

-Evepyotroinon CUNTTANPWHATOG
-Mapaywyn Ivrep@epovwv

-Evepyotroinon NK Kuttapwyv



Mn €101K ) avOOOAOYIKN AuUVA-
Xupikoi/KuTTapikoi ¢gpayuoi

DAeyyovwdnc avridpaon

e EvTOTIONEVN ATTOKPION TOU CWHATOC OTN MOAUvON )
TOV TPQUUATIOUO



Oceia pAeyuovwonc avrtidopao

5 2TAAIA:
a. EIZOAOz BAKTHPIQN 2TOYz I2TOY2

B. METABOAEZ 2TH AIAMETPO TQN AITEIQN = AY=HzH
AIMATIKHZ POHZz

Y. AAAATEZ AOMHZ TOY TOIXQMATOZ TQN AITEIQN =
ES0OAOZ NMPQTEINQN NAAZMATOZ KAI AEYKOKYTTAPQN 2TO
2HMEIO THE I2TIKHZ BAABH2

0. METANAZTEYZH TQN AEYKOKYTAPQN AINO TO ENINEAO
TQN AITEIQN 2TO ENMINEAO THZ I2TIKHZ BAABHZ- —
ENEPIOMOIHZH ®AETMONQAQN KYTTAPQN

EZEAAEIWH TOY BAAINTIKOY NAPATONTA

€. I2TIKH ENMIAIOPOQzH



Oceia eAsyuovwonc avrtiopoo

e EPYOPOTHTA (RUBOR)
e OEPMOTHTA (CALOR)
e OIAHMA (TUMOR)

e AAFOZ (DOLOR)



1. Enidpaon BakTnpiakou/Ppuaikou €I0B0AED



2. AY=H2H
AIMATIKHZ POHZ-
AITEIOAIAZTOAH

NORMAL Occasional resident

lymphocyte or
macrophage

Extracellular

matix | —__ 2

e
— —

Arteriole Venule

INFLAMED Edema expands extracellular matrix

; Deposition of fibrin
Neutrophil / @
@ emigration _— and other plasma

Arteriole st
dilation Expansion of capillary bed dilation

Venule

Increased blood flow

@



 MaoTokuTTapa
/BaoceopiAa

— AtreAeuBepwvouv
IOTAMIVN
(ayy€100100TOAR)




3. AIANNMHAHZH AEYKOKYTTAPQN AlNO TA
AITEIA 2TOYZ I2TOY2

Integrin activation
by chemokines

Migration through

Rolling Stable adhesion endothelium

Leukocyte Sialyl-Lewis X-modified glycoprotein

W — — Integrin (low affinity state)

| \ Integrin (high-
o affinity state)

/ PECAM-1

(CD31)

=
Integrin ligand

Proteoglycan (ICAM-1)
a &
v ® 4q » <
Cytokines N Chemokines ©
Macrophage
ONE, 1) with microbes

Fibrin and fibronectin
(extracellular matrix)



4. ANIEAEYOEPQ2H XHMIKQN ME2ZOAABHTSCN-
ENEPIOINOIHZH 2YMIMNAHPQMATO2-MHXANIZMOQOY lNMH=HX
/INQAOAY2HZ, KININQN

CELLULAR MEDIATORS SOURCE
Preformed mediators [ Histamine Mast cells, basophils, platelets
in secretory granules | Serotonin Platelets
- Lysosomal enzymes Neutrophils, macrophages
- Prostaglandins All leukocytes, platelets, EC
Leukotrienes All leukocytes
: Platelet-activating factors  All leukocytes, EC
oty symihasized Activated oxygen species  All leukocytes
Nitric oxide Macrophages
- Cytokines Lymphocytes, macrophages, EC
Factor XII (Hageman Kinin system (bradykinin)
factor) activation Coagulation / fibrinolysis system
SMA <
Complement e ]— anaphylatoxins
activation Csp

LIVER
(major source)

Csp.g (membrane attack complex)



5. QATOKYTTAPQ2H

Mikpoopyaviopos
(070 EEWKUTTAPIO .

—> Egwrutidpuon
uyp6)




[Toia KUTTOPO ETTITEAOUV
(POYOKUTTAPIKN AEITOUpYia ?

(’.

w v

—  OVOETEPOPIADL
—  UOVOKDTTOPO,



[1Q22 H ENTOMNIZMENH ®AETMONH OAHI'EI 2E
2Y2THMATIKEZ EKAHAQ2EI>?

Mikpoopyavioyiol, paidvra JIKpoopYavioudY,

LOTIKG TPAURD, KUTTAPOKIVES KATL.
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XPONIA OAEI'MONQAHZ
ANTIAPA2H

e AINBnon pe povonupnva (pakpogaya,
AeUQOKUTTApa, NAacuaTokuTTapa)

e IOTIKN KATAOTPOPN

o AladIkaoia EMOUAWONC- VEOAYYEIWOT -
VWO



AIA®OPEZ METAZY O=EIAZz KAI XPONIAZ ®AEMTMONHZz

Acute Chronic
Duration Short (days) Long (weeks to months)
Onset Acute Insidious
Specificity Nonspecific Specific (where immune response is activated)
Inflammatory cells Neutrophils, macrophages Lymphocytes, plasma cells, macrophages, fibroblasts
Vascular changes Active vasodilation, increased permeability New vessel formation (granulation tissue)
Fluid exudation and edema + -
Cardinal clinical signs (redness, + —
heat, swelling, pain)
Tissue necrosis + (ongoing)

- (Usually)

+ (Suppurative and necrotizing inflammation)

Fibrosis (collagen deposition) — +

Operative host responses Plasma factors: complement, immunoglobulins, properdin, etc; Immune response, phagocytosis, repair
neutrophils, nonimmune phagocytosis

Systemic manifestations Fever, often high Low—grade fever, weight loss, anemia

Changes in peripheral blood Neutrophil leukocytosis; lymphocytosis (in viral infections) Frequently none; variable leukocyte changes, increased
plasma immunoglobulin



ACUTE INFLAMMATION

RESOLUTION
* Vascular changes * Clearance of injurious stimuli
» Neutrophil recruitment * Clearance of mediators and acute
* Mediators inflammatory cells
* Replacement of injured cells

* Normal function

« Infarction

* Bacterial infections
» Toxins

* Trauma

< 0’@“50

% Pus formation (abscess)

Healing

) ¢
LT
g_"fi.'f(r:fl ﬂf"f‘?v
e Y X \Y AN L
T ) )\‘ “y“‘.‘"\,w.,}",‘ ‘\'
WS B Healing 0/ )
» Viral infections '

* Chronic infections
* Persistent injury \ ¢ FIBROSIS
* Autoimmune diseases

* Loss of function
CHRONIC INFLAMMATION
* Angiogenesis
* Mononuclear cell infiltrate
* Fibrosis (scar)

1 4



Mn €101K avoooAoVIKN Guuva

* AvaTouikoi gpayuoi (Puaikoi, XnUIKOI,
BioAoyiKoi)

o XupiKoi/KuTTOpIiKoi ppayHoi
-ODAeypovwong avridpaon
-EvepyoTroinon CUNTTANPWHATOG

-Mapaywyn Ivrep@epovwv

-Evepyotroinon NK Kuttapwyv



EvepyoTroinon cuoTAPATOC CUNTIANPWMPOATOC
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A itack Complex
(MAC)

protective alternative
microbial C3 convertase 1::.5 cnnuma




EvepyoTtroinon cuoTAUATOC CUUTTANPWUATOC

E¥wkutrapio uypo




EvepyoTtroinon cuoTAUATOC CUUTTANPWUATOC

‘% Evepyonomuéves npwieiveg

TOU OUPTANpWYATOC

i 0 10

AEON KTAOTPOQY TV Ayyel0d100TOAN Kl uuﬁnuév]] Xnuetotatia Evi
£0BAAGVIQV LIKDOODYAVITHEV BLaMEPATETIA TWY TPIXOEWBWY mu*:u:ﬁ#?pfnn;nq
Qo 10 UeUBpavoemIBETIKG KaL Twv gAefidluv yia (oPwvivortoinam)
oUpmheyya (MAC) G MpTEVES




Mn €101K avoooAoVIKN Guuva

* AvaTouikoi gpayuoi (Puaikoi, XnUIKOI,
BioAoyiKoi)

o Xupikoi/KuTtTapikoi gpayuoi
-ODAeypovwong avridpaon

-EveEpyoTToinon CUNTTANPWMNATOG
-NMapaywyn IvTep@QePOVWV

-Evepyotroinon NK kKuttapwyv



[Tapaywyn IVTEPPEPOVWYV

OIKOYEVEIQ KUTTAPOKIVWY TTOU AVAOTEAAOUV UN
EI0IKWC TOV TTOAAQTTAQCIOCUO TWYV IWV JECA OTA
KUTTOPO TOU EEVIOTN

Ivteppepovn

Ynodoyeac
WTEPPEPGVNG

() (B) (v) (3)




Avooia

* Quoiki-Mn EIdIKA

- Ogv avayvwpifouv TNV TaOUTOTNTA TOU EICBOALQ
- Ogv aTraITOUV XpOVO

- 0gv O100£TOUV PNXAVIOMOUG MVAMNG

« EI10IKN- ETTiKTNTN

- avayvwpiouv TNV TauToTnTd

- ATTAITOUV XPOVO

- O100ETOUV HNXOAVIOHOUG MVAMNG




EIAIKH ANOZXZIA

Bone marrow

N\EUPIKA Opyava “’}“{

" ) Pluripotent
. / stem cell

B, T AepgpokuTtTapa

stem cell

AvTiyova

AvVTIOWPATO/YTTOO0XEIC

Lymphoid tissue (lymph nodes,
spleen, blood, and lymph)
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AEPPIKA Opyava

’ i /7\
[IpwToYyEVN |
. -:ﬂ'— Apvydaléc katl abevoeldn
-MueAOg ooTWYV
- Oupuog
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-Aep@IKA odidla | " hedadéves

-OIACTTAPTA AENPOKUTTOPO

-BAEvvoyovo Kal UTTOBAEVVOYOVIO TOU TTETTTIKOU,
OVOTTVEUOTIKOU, YEVVNTIKOU/OUPOTTOINTIKOU



Mughog TwV 00TV

MoAuBOvapo apxeyovo Qoo TIKD KUTTapo

MuehDEIBES AEUPOEIDES
apyeyova ﬁaxévom
KUTTapo

HEPIKT] Biapopomoinan

1 wpipavon

‘Oppo

B kuttapo

Awpo
3 a:l.'rrm_po

Evepyaroion

o
@ 9

| e

ang avtyovo

N
— @
!\

Evepyoromon
ano avilyovo

}

Tpwo T Tpwo T
ﬁm]ﬁrmm KUtTapo-
TOEIKD
KUTTapo

-

Agutepoyevi) Aeppika opyava




AvTiyovo/Avoooyovo-Oplouoi

* AVOOOYOVO

— OUCJIa TTOU TTPOKOAEI AVOOOAOYIKI ATTOKPION O€ £vav
OpYyaVvIOUO

* AvTIYOVO

— ouaia TTou avTIOPA HE EIDIKEC TTEPIOXEC AVAYVWPIONG
AVTICWUATWYV



NEPPOKUTTAPIKOI UTTOOOXEIC

* Y1Trodoxeic B Aeu@oKuTTapWwyv

* YTTo0oxeIiC T KUTTapwVv



Antigen-
binding site

(a) Basic structure of an antibody molecule

Copyright @ Pearsen Education, Inc., publishing as Benjamin Cummings.

Antigen

Antigen-
binding
site R~

Epitope
(antigenic
determinant)

(b) Close-up view of an antigen-
binding site with bound antigen



5 classes of Immunoglobins

[gMs are the first circulating antibodies to appear

in response to an initial exposure to an antigen; their
concentration in the blood then declines rapidly.
Thus the presence of Ighd usually indicates a current
intection. Ighd consists of five T-shaped monomers
arranged in a pentagonal structure, The numerous
antigen-binding sites make it very effective in aggluti-
mating antigens and in reactions involving
complement. Igh is too large to cross the placenta
and does not confer maternal immunity.

[ is the most abundant of the circulating
antibodies. It readily crosses the walls of blood vessels
and enters tissue fluids. [pG also crosses the placenta
and confers passive immunity on the fetus, IpG pro-
tects against bacteria, viruses, and toxins in the blood
and lymph, and triggers action of the complement
system,

lgA is produced by cells in mucous membranes. The

lgM: 1st to circulate; indicates infection; Table 43.1 The Five Classes of Immunoglobulins
too large to cross placenta ik W

IgG: most abundant; crosses walls of blood

vessels and placenta; protects against

bacteria, viruses, & toxins; activates

complement G

IgA: produced by cells in mucous e

membranes; prevent attachment of ‘l’

viruses/bacteria to epithelial surfaces; also

found 1n saliva, tears, and perspiration Giimen

IgD: do not activate complement and ==K
cannot cross placenta; found on surfaces of
B cells; probably help differentiation of B &P

{ monomer)

cells into plasma and memory cells v

IgE: very large; small quantity; releases
histamines-allergic reaction o)

Y

main function of IgA is to prevent the attachment of
viruses and bacteria to epithelial surfaces, [gA is also
found in many body secretions, such as saliva, perspi-
ration, and tears. Its presence in the first milk
produced helps protect the infant from gastrointesti-
nal infections,

[gl} antibodies do not activate the complement
system and cannot cross the placenta, They are
mostly found on the surfaces of B cells, probably
functioning as antigen receptors that help initiate the
differemtiation of B cells into plasma cells and mem-
ory B cells.

[gE molecules are slightly larger than IgG

and represent only a small fraction of the antibodies
in the blood. The tails attach to mast cells and
basophils and, when triggered by an antigen, cause
the cells to release histamine and other chemicals that
cause an allergic reaction.

Copyright € Pearsen Education, Inc., publishing as Benjamin Cummings.



MeiCov cUupTTAEYUQ
lotoouuBartorntac (MHC): 2 TuTrol

o Tdacncl: otnv em@aveia OAWV TWV KUTTAPpWV
TOU OpYyaVvIOPOU TTANV TWV EPUBPOKUTTAPWV

o Tacnc ll: otnv emi@aveia Twv pakpogaywy, B
KUTTAPWYV Kal JAOKPO@AYOUIUNTIKWY KUTTAPWV




(a) (B) (urodoy€ag
| memitio B kuttdpou)
N - AviiyGvo
L S e, B
.:t | ‘@P
- Mixp6 nemidio
B KiTT0po
& : 4 Tane Il MHC
o Tdgng Il MHC
- npuwreim e
Maxpogdyo Tdéne Il MHC
TN Yrodoyeag T BonBrmkod kuttdpou Iﬂ p:u,,m,m
T BonBnmixd KiTTOpo
Muprivag Muprvag



AvTiyovomapouoiaoTikG

Takne Il
MHC npwreim

Ynodoygag
T BonBnukou

KuTTapou ETUKOUDKES

TPWTEIVES TIOU
ouvdeovtal

T ponBnrikd KiTTOPO UeTagl Toug



AVOOOAOYIKEC ATTOKPIOEIC

 BakTtnpiaq, 10i, TOCIVEG

o KapKIVIKA KUTTOPO/KUTTAPA POAUCHEVO
Q17O 10UC



AvoooAoyIK atTOKpion o€ BakTApIA Kal
I0UG (ECWKUTTAPIO XWPO)

Empdvela d€ppatog

Baktmipia
=

AvoLTo Tpavpa

A b .
Aepgpodévag
P - t Enetepyaopevo aviryovo i onkijwes
Taéng Il MHC mpwteivn
(;)' Maoxpogdyo @ ‘ B AepgpokurTapo

TBnl;Hr; KO ;

IL-2 kot GAeg i

KUTTQpPOKIVES

nl.muuum-

Eidika
avTiowuara

Alpogpdpa ayyeia @Epouv To aipa omv kapdid
K1 OTn guv axsm ge 0A0 T0 OWpa

%Qﬁf‘f—(



~ Ynoboyéag yato e
/ TUMUa TOU VTIOWHATOS

doyoxuTTapo

g



E¢wxutrdpio uypd

Yriodoyéac C3b
ouvdean
BaKTpiaKo N
avityovo .
Yrnodoyéag
yia o C1 J
gvepyornofmone tou ﬂluwminnpg

OUHATp@HaTog



104 — Secondary
Secor!d exposure immune

S to antigen A, response to
= first exposure antigen A
g E 103 - to antigen B
i — Fi
b — First exposure
c > to antigen A
S ©
. 102 - Primary
3= g Antibodies Antibodies immune
= = to A to B response
= to antigen B
<L 101 .

10° Y T T T T T T T T

0 7 14 21 28 35 42 49 56
Time (days)
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AVOOOAOVYIKIN ATTOKPION O& KAPKIVIKA KUTTAPO KAl
KUTTOPO MOAUCHEVA ATTO 10UG

MoAuopevo Moxkpogayo

KiTTOpO - likd
) I ry avTiyovo
llk0 avtyovo  — lﬂg | . ldg
i Tatne Il
TdE,n(;_'I_ MHC . l = :ﬁfw’i\.rn
TPWTEDM - -1 g
“@U TNF
{
® 3 | T onBnmixo
) P N kutTapo
ol o \/ /
Evepyormoinon I Kal aﬁsq
L KUTTApOKIVES

L U L

Metagepovial g
0Aa ta onyela Tou
owpatog Ye m Pordewa
MNpoc diho

TOU aipartog ‘
) — = HOAUOLEVD
\ ﬂ \ m -\‘ KUTTapO

ﬂ_—‘iil\ natopivn [ Awaropivn Niatopivn
9 T :

Mokuopéva KiTTapa To vepd el0pEel 0T KUTTAPO,
£E0ifnon Tou KUTTAPOU Kat
KUTTOPIKOC Bavatog,

aneAeuBEpwon Twy
oWpaTBiwY ToU 10



Evepyomoinpévo
T ponBnrikd
KiTTopo

Exkpivel

Ekkpivel

IL-2 Kat y-VTepQepEVN

Moxkpogiyo ()
ENK kirrapo
'T_';:\.I

Empwn_mnuﬁu l -
Hokpogaoyo noinpévo

Y NK xirTapo

Exkplvouv

XIUIKES 0UOTE TToU OKOTVOUY Ta K{TIapa

!

Kataotpgpouv ta KiTtapa-otdyouc




CAR T-cell Therapy
(chimeric antigen receptor)

T cells fight infection

Can be difficult for them to tell the
difference between a cancer cell and a
normal cell

Cancer cells can hide their cancer receptors
and not be recognised

Scientists are trying to find ways to get T
cells to recognise cancer cells



CAR T-cell therapy

A sample of T cells removed from the blood

T cells then genetically engineered 1n the lab to

become a CAR T-cell (chimeric antigen receptor)

CAR T-cells are designed to recognise and target a

specific protein on the cancer cells

These changed-T cells grow and multiply in the |

ab

Once there are enough cells they are infused bac
into the bloodstream

Infused CAR T-cells recognise and attack the
cancer cell

K



CAR T-cell therapy

1. Normal T cell

» 4 &
The cancer cell v Ly <
is hiding from v ‘
the T cell 7 Carrar
Cell A
A
No<ot \
Proteins on
the cell
2. After changing
into a CAR T-cell i 4‘,"
v <
h/ A"
J Cancer
4 Cell A
The CAR T-cell can now ’H <

recognise and kill the cancer cell _
Cancer Research UK



CAR T-cell therapy

— CAR T-cells
O p [Siicesl o
the lab

Change the .
T cells in the .
lab to become .

CAR T-cells

A drip of
. CAR T-cells
into your
bloodstream
Collect T cells .
from your wt
blood -
The CAR
T-cells find
and attack the
cancer cells

Cancer Research UK



