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YUoIKA 1

un €1dikn avoaoia
(Innate,
Natural, Non-
Specific
Immunity)

* TO apxaloTepo £€EAIKTIKO oUoThHa

* TAPEXElI TPOOTACIA OF
TOAUKUTTAPOUC opyavioHoUug €vavri
AnBwpac waboyovwv
HIKPOOPYAVIOHWY, XWPIC
nponyoupevn €kBeon og autoug

* IPWTN YPAHUA AHUVAG Tou
opyaviopou



KUpIa XAPAKTNOIOTIKG
un €1dIkAC avooiac

e Apeon kail Taxeia 0pdon Kai KaTaoTPoPn Tou
TTaBoyovou

e Avayvwpion 0oHWYV KoivWwy o€ TToAAoUC
HIKpooopyavioguouc, ol oTtoiec Oev
AVEUPIOKOVTAI OTO HAKPOOPYAVIOHO
(avBpwTo) — dev dicyeipel avTidpdoelC
auroavoaoiac

» 'EkAuon mdvTa pe Tnv idia évraon (peyiotn)



KUpIa XAPAKTNOIOTIKG
un €1dIkAC avooiac

e aveCdpTNTN ATIO Th TTAPOUCIA TOU AVTIYOVOU
(bacileTal oc dopéc Tou TTPOUTTAPXOUV)

e XWpPIC €10IKOTNTA YIA TO AVTIYOVO
* XWpPiC avoooAoyiki UVAUN

* IKAVOTNTA Vd eveEPYOTIOIEi KAl va kaBopilel Tov
TUTT0 (T1 A T2) ThC €1dIKAC avoolakRg amavTnong



kKUpId GUOTATIKG TNC KN €10IKAC dvoaoiac

avatopikoi @paypoi (emiOnAia)
- d0épua
- PAevvoyovol
KUTTApa
- payokUTTapa (oudeTepowiAa, pHakpowaya)
- NK
XNHiIKoi HeooAaPnTec
KUTTAPOKIVEC



Mnxaviopoi Trou rapepmodifouv Tnv eicodo
HIKRPOORYOVITUUY OTOV OpYavIgUS Jag.
O PIKpOOpYOWMOU0E EIGEDKOVIaN OTO T PaC ammd:
« To BEppa
« Touc BAsvvoyovous (KahOTTouy
KOIAGTNTES TOU opyaviapol pac)

: )

puaikoi (avarouikoi) ppayuoi



Aépua

* MNXavikoc Ypaypoc -
ePmodilel TV €i0000 TWV
maBoyovwy

*+ O€ivo pH (mapoucia
vaAakTikoU oééoc ,
Airapwyv ofEwv) -
avadoTEAAEl TNV avantuén
TWV TEPICOOTEPWYV
mtaBoyovwy




BAevvoyovol
HUNXavikoi ppayyoi

> 10XUPR oUvdeon Twv emiONAIAKWY KUTTApWY

> mayidevon cwHaTidiwv Kai HIKPoOPYAVIoHWY and Th
PAévva epmodilel Tnv mpookoAAnon Touc ota emiOnAiaka
KUTTApa

> Kivhon Tou KpooowToU emiOnAiov TNC avamveUoTIKAGC
odou

> pon UYpwv O0TO oUPOTOINTIKO oUoThud
> pon aépa oTougc acpaywyoug
> KIvATIKOTNTA (TTEPIOTAATIONOC) TOU EVTEPOU



BAevvoyovou
KUTTApIKOI ppayyoi

evooemiOnAiaka T kUTTApa

> oTnv emidepyida kal oTa emiONAia Twv PAevvoyovwy
» TcR unodoxeic oTnv mAciovoTnTa YO - mepPIopiopEvn

TOIKIAOTNTA
> apeon avayvwpion (xwpic va wponynOcei kKAwvikn €€ arwAwon)

ToAAEC Yopéc xwpic MHC weplopiopd

- avTiyova Twv emiOnAiwv ou ekppalovral
pHovo otav Ta KUTTApa HoAuvBouv

- HIKpoPIaKEC OOHEC
> wOavn Acitoupyia (EKKPION KUTTAPOKIVWY,
(PAYOKUTTAPWON, KATAOTPOWYN HOAUGHEVWY KUTTAPWY)



BAevvoyovou
Hikpopiakoi @paypoi (puoioAoyikn xAwpida)

ATOIKIOHOC emIOnAiwv and pn maBoyova (campowura)
avraywviletal Ta raBoyova:

> meplopifovrac Tn 81aOeon OpemTIKWY OUCIWY

> KataAappavovrac Tic OEoeic TpookOAANONC Toug ota emiOnAia

> mapdayovrac oucie¢ (w.x. Colicins ané Tnv E. coli) wou
edodifouv Tov ATOIKIONO AaAAwv Hikpopiwv

kartaoTpopn XAwpidac (xopnynon avriPioTIKWy)
- karaAnyn amé maBoyova
- Aoipwécic



BAevvoyovou
XNHIKoOi ppayyoi

>EmipavelodpaoTikég mpwreiveg A & D
(surfactant protein SP-A, SP-D)

- mapayovrai amd Tov KuweAliSlKo
A
PAevvoyovo , %&gf : —

- avikouv oTig collectins (collagen +

lectin)
- ouvdéovrtdl Kal KaAUmTouv Tda “Bouge
naBoydva, dieukoAUvovTag TV Bungls Mot poeh R

kKaBapon Toug amnd Ta YayokuTTapa el Cragatsa
(OWWVlVEC) Surfactant SP-)



BAevvoyovou
XNHIKoi @payyoi

» 6€ivo PH Tou oTopdxou Kai mewTika éviupda
> 0€ivo PH Ttou koAmou (yaAakTtoPakiAAocg)

» AuooCupn (oicAog, dakpua, evrepiko emiOnAIo) — diaona
TNV wenTidoyAukavn Twv Gram(+) pikpopiwy

> avTijikpoPiakd nenTidia (defensins a,p,0)

HIKpA KATIOVIKA wenTidlAd, mou @oveUouv i adpavomwoioUv eupu
@aopa Hikpopiwv, HUKATWV, mdpdoiTwv N 1Wwv, wOavov
KaTaoTpEPovrac Tn HeHPpAVN TWV HIKPOOPYAVIOHWY

- a-defensins n cryptidins (evrepikog PpAevvoydvog)
- Pp-defensins (avanveuoTiko¢ PAevvoyovoc)



PAMPs

(Pathogen-associated Molecular
Patterns)

* N evepyomoinon TwWv KUTTAPWYV TNC YUOIKAC avooiac Ppaciletal oTnv
avayvwpion Hia¢ oHadac OVTOYEVETIKA OCUVTNPNHEVWY HOPIAKWY
npoTUTWYV Tou oxeTifovral pe TV emipiwon kai Tn Aoipgoydvo dpaon
Twv taBoyovwyv (PAMPs)

* Ol OOHEC AUTEC amoTeEAOUV OUOTATIKA HOVO TWV HIKPOOPYAVIOHWY Kdl

lipopolysaccharide

surface protein

vl v
Bb = il —
e g

o | FETTITOTTOTONTY
s ot HHHHHHHHHHEEEE

acid protein acid




PAMPs

(Pathogen-associated Molecular
Patterns)

* AilmomroAuoakxapidn (LPS) twv Gram(-) pikpopiwv

e weTIOOYAUKAVN Kal TO TEIXOIKO o0 Twv Gram(+) Hikpopiwv
 dsRNA Twv 1wv

e gavvaveg Twv Jupwv

* un peOuhiwpévn CpG-akoAouBia PakTnpiakol DNA

* N-¢oppuropeOiovuA menTidia (HIKpOPIAKEC TPWTEIVEC)

* pwopopuloxoAivn (HikpoPlakéC HepPpaveg)

e YAUKaveg mAoUoiegc oe pavvoln (YAUKOTPWTEIVES Kal
YAUKOAITTOEIdN TWV HikpoPiwv)



DAMPs

(Damage-associated Molecular Patterns)

e EKKpivOVvTdl Ao KUTTApd
eAAPPWC KATEOTPAUUEVA
diessedcel  dctive secretion TTOU £XOUV UTTOOTEI Stress

e ameAeuBepwvovTal amo
ATTOTITWTIKA /| VEKpWHEVA
kKUTTapa (m.x. HSP72,
HMGB1)

e TTapdyovTdl aTo
KATEOTPAHHEVA OUOTATIKA
extracellular matrx ' .: r‘. ch Tng sngUTTa’plag

it amton. OcpéMacg ouaiag (T.X.
UdAOUpPOVIKO,
QINTIPOVEKTIVN, OclkA

nhmapivn)

reperfusion inpury




«BOewpia Tng PAapnc»
(damage theory)

~ avooodmavTAGEIC ivar amoTEAEGUA TN IOTIKAG

 DAABNG  Kai 6! TWV PNVURATWY KIvBOVOY

stpla e Matzlnger- R



DAMPs/alarmins

(Damage/Danger-Associated Molecular Patterns)

-~ Activated cll KUTTAPd TTOU £XOUV KATATTOVNOEi
astond ""I‘I""’"“ II- TLR-2 RECEPTORS
extracellular matrix ce ’ ’ ' ’ ’
amo Tpavua, Aoipwén R kKakohon

r' 6 ’ ’
Z ( \epydaoia apXilouv va
T \% :}ggg: ) TR oY PXi¢

- EKKpivouV
ARN ) TLR: P
ADN [l LR - eKppdouv aTnv eTipAveld TOUG

Urc acid I NALP-3 - amoPpdAAouv Tpo¢ Tov eEWKUTTAPIO
TLRZ!TLR4

RAGE sz xwpo (og mepimTwon vEkpwaong n

TIUPOTITWONC) OUTIEC

\ : : » ovopdlovtai DAMPs (alarmins)
Hyaluronan fragment ||- CD44/TLR4
\. Heparane sufte NN TLR¢ - avayvwpilovTai amo Touc PRRs




PRRs (Pattern Recognition Receptors)

n avayvwpion Twv PAMPs kai DAMPs
EMITUYXAVETAI A0 TOUC UTOOOXEIC avayvwpiong
npoTUTWY (PRRS)

* AVAKOUV 0€ 01AYOopEC TIPWTEIVIKEC OHAdEC

* KWAIKOTIOIOUVTAI ATO GUVThPhHEVA apxEyova
yovidiakd oatoixeia (germline)

* HIKPA TTOIKIAOTNTA - oUOTNHA ThE YUOIKAC avoaoidac -
105 PAMPs

e 0ev edpavifouv KAWVIKA KaTavoun



Pattern Recognition Receptors (PRRs)

* Toll-like receptors (TLRs) - archetypical

* Non - TLRs such as

»intracellular nucleotide-binding domains
»leucine-rich-repeat-containing family (NLRs)
»retinoic-acid inducible gene I (RIG-I)-like receptors
>C-type lectin receptors (CLRS)



Toll-like receptors-TLRs

e olkoyéveld (HepPpavIKWY)

uTtod0oX EWV, TTOU AEITOUPYOUV WC
PRRs

o TTEPIYPAPNOAV Yid TIPWTN popd
oTn yoya Drosophila (Toll)

e OTOV AVOPWTIO £XOUV
meptypagei 10 péAn (TLR1-10)

e oT1d OnAaoTika 11 pyéAn




“Endogenous ligands”
DAMPs
Pathogen ,”
| — gEﬂ"_Ad\KPs

TLRs

Co-stimulatory
- | molecules

phagocytosis

Immature dendritic cell
Mature dendritic cell \ *



KUTTapa wuoikn¢ avoaoiac



OUBETEPOWYIAG KOKRKIOKUTTADA
n woAupopwownUpnva (TTMTT)

> TapAayovTdal oTo HUEAG TWV
00TWV and To woAudUvapo
apx€yovo KUTTapo (stem
cell) ye pa diadikacia mwou
diapkei 12-14 nuépec

Bone mang ! Chfférdntiation

©-0-©

- o
Stem call CMP GMP \ o0 %ea =
: : i 2 ] o8 “ ﬂ.:..
i i i - - F (=] -
A — O . v
CLP  Megakaryooytes : 2 o
! Erythrocytes :

|
hﬂwﬁq\h - Promyelocyte Myebocyta

i

B cails hh:m;rm En;h:cvphlh Flalease
T calls Basaphils
%_ J L > aneAeuBepwvovral oTnv
E g _ o

kKukAowopia Omouv

Site of infectionfnflammation

mtapapévouv yia 7-10 h

Pragocyions > HETAVAOTEUOUV OTOUG 10TOUC

Degranulation: fusion of cytoplasmic granules with phagosome and release
of cytotoxic enzymas or exiraceliular release of cytotoxic conbents

L i OTOU £XOUV
ppaxeia diapkeia Lwng




oUdBETEPOWIAG KOKKIOKOT‘I‘apa

l'\ ml\uuop«po«upnva (TTMTT)
=Y f--l ﬂ > Kupiapxa ¢payokUTTapa
TOU aipyartoc

> mpwTa KUTTAPA OTO
onpeio TRC PAEYHOVAC
(o€ Aiyec wpeg)
ATavTwvTac
0€ XNHEIOTAKTIKA
epeBiopara




ovoThua
HOVOKRUTTApWY/pakpopdaywv

pHovokUTTApA TOU aiparog

HETAVAOTEUOUV OTOUG 10TOUG
ooy dlaPopomolouvTal o€

somrron s | REm— e§e|6me'uueva '
" g HaKpo@Aya TWV 10TWV
moq  [iEe] m;“d et * KUTTAapa K'Upffer' (v:map)
©_. k- P o o * KUYeAIBIKA Hakpoypaya
= R il (mveupoveg)
rowomon|  [BEETEE A * KUTTApa pikpoyAoidg
il —'m‘”‘“‘” (veupiko ouoTnua)
S * 1I0TIOKUTTAPA (OUVOETIKOG
T 10T0C)
- Heoayyelaka KUTTapa
(veppog

‘ooTeoKkAaoTec (ooTa)



Haxpowaya

>dravrioUv TaxEéwcg oxedov onwe Kai ta TTMTI

>TAPAHEVOUV TTEPICOOTEPO OTO ONHEIO TNC
pAeypovinc (éxouv peyaAUutepo Xpovo Cwnc)
— KUpila dpaoTika KUTTApa
oTd oyYiya oTadia TNC YUOIKNC avooiac
(1-2 pépec yeTa tn Aoipwén)

>HropoUv va diapopomoinBolv mepaiTEpw
oTo onpeio TG Aoipwénc



KUPIEC AEITOUPYIEC HARPOYAYWV

> (payokuTTapwon

> mapouciaon Tou avtiyovou
ota T KUTTApa AciToupyoUv wc¢
APC — oupgeTéEXouv oTnv
€101k Avooiakn aravrnon

> EKKPION KUTTAPOKIVWY




ERKPION KUTTAPOKIVWIV

awd Ta paxpowaya

Activated macrophages secrate
a range of cylokines

B

M

T T T
Local effects
Aclivales vascular endothelium| | Aclivales vasoular endotheliom Lymphocyle activalion Cremotactic tactor recruils Aclivales NK cells
Activates lymphocyies and increasas vascular incressed anbibochy newtnaphils, masophds, and Inducas the differentation of
Lecal tissue destruction permeability, which leads production T cells wo site of infaction G0 T cells inte Tyl cells
Increases access of o increased antry of 19,
efleclor calls complemsanlt, and cais 1o
lissues and ineressed Tud
drainage to lymph nodes
= = = = =
\) T T
Systemic etfects
Eever Fewer Faver
Production of IL-6 Mabilization of mataboliles Induces acute-phase
Shock probein production

HOVO Ta EVEPYOTOINHEVA HAKPOPAYA TAPAYOUV KUTTAPOKIVEC




érrpion TNF-a ano Ta
Haxpopaya

Local infection with Systemic infection with
gram-negative bacteria granrnegative bacteria (sepsi

—————  TomlIKN:EVEPYETIKNA

ph fvated to 1=}
THF-ct in the tissue spleen secrete THF-oe into the bloodsiream

- payokuTTapwon
- Eemaywyn ewikTNTNG

avooiac

2 UOTNUATIKA: KATAOTPOWIKA

- onnTikO shock

- di1axutn evdayyelaki whén
- Bavaroc




APOPTOTIC MACROPHAGE
CELL
rrecrop ] E
chenges §3 1sp || oD3b
4 bridge’
PS & PSR
exposure @4
o 4B
P DT
C1g
Carbohydrate i
changes
Y {con
Leucac
lCAM-yge b

Gregory CD Non-inflammatoryfantt-nflammatory

CD1d responses: CD14 in apoptosis. Chem Immunol 2000.74:122-40

Haxpowaya

(PAYOKUTTAPWVOUV
>ATOTTTWTIKA KUTTApd
>KUTTAPA OYKWV

Final stage of apoptosis White blood cell

Apoptotic cell

5. Mational Library of Medicine



wPOOTEAKUON OTO oNuEio TNC YAEYHOVAC

Rolli Integrin activation Stable Migration through
Qg by chemokines adhesion endothelium

Leukocyte

Integrin
(low-affinity state)

Selectin ligand
T Integrin (high-
M affinity state)

Chemokine

Selectin

Cytokines -
(TNF, IL-1) Eﬁﬁﬁ?crg%g = Fibrin and fibronectin

(extracellular matrix)




PAEYyHOVWONC awavrnon

Tissus injury

Release of chemical mediators (histamine, Release of laukncytosis-
mmplamanl; kinin, plgsta,glgmdms. ate.) inducing TE{:hu_r
v [H] ' . l*"."‘r.“.
- ! i J A A UK Laukj}closlztlnc.masau
Vasadilation ef |n|:rgasgd"r_‘,a"p|||ar'_|lr * | Aftract neutrophils, mono- numbmg[m‘ whita blood
| arterioles permeabiily gﬁr;f&fmgmfﬂ% ]| cals in bloodstream)
1 1 I
Local hyparemia Capiilaries laak fluid I—.J Minration to injured area
}rnmased blood {eudiate formation) L a |
ow 10 araa) T i v
' ."'- \ Blood flow slows + Margination (lsukocyles
b cling to capilary walls)
- T R v
[ o Diapedesis (leukocyles
Increased exygen | | Leaked protein-rich Leakad clotting '
and nutrients fluid in ﬁggug spaces || proteins pass through capillary walls)
A ' :
Walling-off process Phagocylosis of pathogens
_ Sl ELUCE] (bioodcots wanoff | | and dead tissue cells
I s area o pravent injury [ty rautrophils, shori-tem;
I:'Eralura fo surrounding area) by macrophages, long-lerm)
increasas Possible temporary | |
mataboic limitaticn of porary [ * L PUS mﬂ? f‘:lﬂl'l
rate of calls jaint movement Tom ﬁomr‘,’ﬂbnn ;
o %%ﬂfgiwgslul rapair ‘ Area clearad of dabris |
* , I
Haalirg

Gopyright & 2001 Banjamin Cummings, an imprint of Addison Wesley Longman, Inc.

onyeia Tng YAeyHovig

- gpuBpoTnTa & avénon Tng
Oeppokpaciac (ayyei0d1aoToAn)

- oidnua (e€ayyeiwon uypoU Aoyw
avénuévne d1arepaToOTNTAC TWV
ayyeciwv)

- wovoc (Opdon Ppadukivivhc mou
dIEYEipEl TOUC UTTOBOXEIC TOU
TTOVOoU 0TOo dfpHa)



PAYORUTTApWON

€) chemotaxis and adherence
of microbe to phagocyte.

Microbe or
other particle Plasma
membrane

€) Ingestion of microbe
by phagocyte.

e Formation of a phagosome.

Pseudopod Phagosome o
(phagocytic Fusion of the phagosome
Cytoplasm \raslcle} with a lysosome to form a
L]I'ﬁﬂﬁl:ll‘l‘le phagolysosome.
Phagolysosomes
Dlgestwe e Digestion of ingested
enzymes microbe by enzymes,

() Formation of residual body
containing indigestible
material.

digested

microbe G
Indigestible @

material

Phagocyte

) Discharge of waste
materials.

(a) Phases of phagocytosis

Capyright © 2004 Pearson Edusation, Ina., publishing as Benjamin Cummings.



oYwviveg - oYywvivoroinon

ik i Ol OYWNVIVEC
o J1EUKOAUVOUV TN
l - . I«—,\«— st @ayokuTTapwon
ml-wm S - ewc kai 4000 yopéc
——
.O - t_‘z «——— Bacterium
N
O =



RATACTPOYN TWV
EVOORUTWOEVTWY UIKPOOPYAVIOUWY

> HE TIC KUTTAPOTOEIKEC TPWTEIVEC TWV
AucoowpaTWV /KOKKiwv

> He Touc dpaoTikoUC HeTAPOAITEC Tou ofuyovou

> HE Touc OpaoTikoUC peTaPoAitec Tou alwTou



opaoTikoi perapoAitec ofuydvou (ROS)
avanvevoTikh éxpnén (respiratory burst)

> OpaoTikoi pHeTaPoAiTec and TO aviov
urepoéeidiov (O,")

> gvepyomoinon Tou ofeidwTikoU peTapoAiopou
YVwoToU Kal W¢ avamVeuoTIKN £kpnén

> NADPH o€ei1daon



NWoIvoPIAa KORKIOKUTTAPA

>AVTIHETWTION TWV
TAPAcITIKWY AoIHWEswv
( kutTapoToika yia
TAPAcITA KAAUHEVA HE

IgE)

>avantuén Twy
aAAepyikwv aOnoswv

schistosome larvya cos naphils




DaoeowiAa KORKIOKUTTADA

>neEpIEXouv PaceowiAa
KOKKia
(loTapivn —> emayel Tnv
@Acypoviy)

> KUKAowopouv oTOo aipa

> Couv yia Aiyec HEPEC



OevOpITIKA KUTTApPA

Dendritic cells
ﬂ Maturation or differentiation

in response to microbial and
| other stimuli

Location at body { | Subsets with distinct
surfaces and in the T-cell \\ /,- pattern recognition
areas of lymphoid organs -~ receptors and functions

Antigen uptake receptors
and processing pathways
for presentation of

peptide-MHC complexes

~ Tecells
and other lymphocytes



OevopITIKa KUTTApPA

=@ migration
LE o "xb, j{u : i

scrophages ool
cybokines
© o e O @
@@ 00 & TIS
en R Q.

o€ OUVONKEC npepiac
PAYOKUTTAPWVOUV OUVEXWC
amowinwTovra 2 kUTTApPA

* KATAOKNVWVOUV OTIC
mUAEC €10000U —
oUAAauPpavouv avriyova
and Ta eioPpaiiovra
naBoyova

* peTavaoTeUouv oTda
TEPIPEPIKA AEHPIKA
opyava (Aeppadévecg)

* aAAnAoemidpolv pe
- T kUtTapa (kupiwcg)
- B kUTTapa
- NK kUTtTapa



OevopITIKaG KUTTApPA

wpipa AK

vxavouv Tn
PAYOKUTTAPIKA TOUG
IKavoTNnTd

vErayyeAuaTika
KUTTApa
avtiyovomrapouoiaong
ora T KUTTApa —

1 emaywyn €10IkAC

avooiac

“Endogenous ligands”

Pathogen

Immature dendritic cell

Mature dendritic cell

~
B

cytokines



PUOIKA KUTTAPOKTOVA
(Natural Killer - NK)

Immunaoregulatory NK Cell

e
CDSg ke

P

-kt

NKRs CD5R/bMgh
NK Cell

L-sebactin"sh

-u Q Effacior Functions
Q RO

(] nu #4 +HLAK

= L-10 +Matural Cylotokicly

High Cytokine Production

Cytotoxic NK Cell

CD1ghian
Wil

NERS - GDEEr:ir"l
NK Cell
e ¢

PENS/PSGLI
[~T %)

——
Effector Funclions
R0

Low Cytokine Producton +HLAK
++HNatural Cytotosicily




PUOIKA KUTTAPOKTOVA
(Na‘l'ural Killer - NK)

|
|

| €XOouv ThV IKavoTnTad va AUouv
o * KUTTApa poAuopéva amd 100G
. e7ds | R EVOOKUTTAPIA HIKPOPIG

o Kiling of 1|" KapKivika KUTTapda

infected cells

i -l» aAMAoyevi KUTTApa

- XWwpic mponyouHevn
gvaioOnTomoinon
(apeon amavrnon)

- Xwpic MHC wepiopiopo

1 2 3 A4 L i g g 10
Time after wiral nfection (days)




NK Ttpowoc dpaonc

a Granule execytosis pathway
NI activating
RCEpiorn
T,
1
. "R° 04\
~— Caspasa-depende
coo® 0% nnpenien
a0 .f Fn, e, death pathways
o '.'-;/é 0
Bl =
- =
2
n f)FO _qf O},r
M, innibitory ¥ e S Cell death
raceptor “\_‘I D_H ) Lmcur
GGGGGG axocytosis N
edated release of
perforin and granzym

b Desth-receptor pathway
@ * 2l300

mbjioos .f“o g(‘o J_\“-—,
@ | TRAL 67\0f\o{f % @

KUTTapoTof IKkOTNTA
(opoia pe autn
Twv CTLs)

evepyoroinon ME (uéow
IFN-y) > karaoTpoyn
PaAyoKUTTApWOEVTWY
HIKDOOPYAVIOHWY

avrTiowparoe apTwyHevn
KUTTapoToé IKOTNTA



Disease Fighters With Secret Lives

Some immune system cells do more than fight infections: They assist
with processes that reshape and heal tissues or help them to function
more efficiently.

IMMUNOLOGICAL ROLE NEWLY DISCOVERED ROLES

Macrophage Engulfs cellular debris, Repairs fissues, sculpts

bacteria, fungi and other  vasculature and improves
foreign objects in the electrical signaling in the heart.

body. Presents antigens Removes unneeded synapses

that trigger further in the brain. Helps to regulate
immune responses. body heat and to recycle iron.
Natural Killer Cell  Quickly destroys cells Releases growth factors and
tumor cells and other signals that direct the
virally infected cells. remodeling of blood vessels in

the uterus during pregnancy.

Regulates the migration of

fetal cells info the uterus.

Regulatory T Cell ~ Modulates immune Supports hair growth.
responses. Helps to Regulates insulin responses by
control autoimmune fatty tissues. Sustains healthy
diseases. microbiome in intestines.

Helps with lung tissue repair.



XnUikoi pecoAaPnTéc



npWTEivee ofeiac paoewce
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C-raactive proteln binds phospharyicholing
oh bagterial surfaces, acting & an
opsanin, and also activating complement

Mannan-binding lectin binds mannose
tasidues on bacterial surfaces, acting as an
opsonin, and also activating complement

Sarim amyloid protein

* NmAToKUTTAPA - AmaAvrTnon oTIC
kutTtapokivegc (IL-1, IL-6,
TNF-a) mou ekkpivovTal amwo
Ta pakpowayd

* dpapartikn avénon TN
OUYKEVTPWONC TOUC OTNh
pAcypovi
- wevralivec (CRP, SAP)

- KoAAekTivec (MBL)

- mapayovreg¢ mwnEewcg
(ivwdoyovo)

- TapAyovTeC OCUHTANPWHATOC



C-avnidpwoa wpwreivn (CRP)

* MPWTEIVN TOU opoU moU avhKel oTIC wevTalivec

e OUVOEETAl HE TN YwaoopoxoAivn PakTnpiwv
Kal AlromoAuoakxapioec HUKATWYV

* EVEPYOTOIEI TNV KAACGOIKA 000 TOU
oupmAnpwyatog (Héow ouUvdeong pe 1o Clq)

* ETMAYElI TNV YAYOKUTTApwon Twv maBoyovwyv
(oywvivn)



oUOTNUA TOU CUPTANDWHATOC
(Complement-C)

CLASSICAL LECTIN ALTERNATIVE
FATHWAY FATHWAY PATHWAY
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arnoTeAcital and 30 kai wAéov
TPWTEIVEG TOU opol Kal
ueubpavmeg TPWTEIVEC ,

n evapvo'noman Tou C Aappavel
XWpa wg £vag «KatappakTne»
avridpaccwy, HEOW:

TNC KAAOOIKAC 000U
TNG €VAAAAKTIKAC 000U
000U TNC AeKTivng



ouoTNUA TOU CUUTANOWLATOC
(Complement-C)

CYTOS0L

dpaon Tou OUHTANPWHATOC

* C3b: emayel ™
payokutTdpwon (oywvivn)

* C3a,CHa: XNUEIOTAKTIKOI
TAPAYOVTEC PAYOKUTTAPWY

* MAC (C5bC6C7C8CY):
npoKaAei AUon Twv
Hikpopiwv HEoW
oxnhyartiopgol mwopwv oTh
Hepppavn Toug



KUTTAPOKIVEC



A1adikTuo KUTTApOKIVWYV
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http://www.bio.davidson.edu/Courses/Immunology/chemokinespeech/chemo1.html

Me wooa €idn KUTTApWV Hmropei va
aAnAemidpa éva KUTTApo,;
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Avooiako ouaTnua

* ['la ToAAd xpovia migTeuav 0TI TO AvooIdko oUaTNud
nTav pacika o,TI UTTAPXE OTO dijd.

* AVTIARPONKav HeTA 0TI UTTApXEl o€ 6AOUC TouC 10ToUC.

e Ta KUTTAPA TOU AVOOIAKOU CUCTAHATOC OTOUC 10TOUC
EUPioKOVTAI O€ ETTIKOIVWVid.

. Oa 1rp81r£l va O‘KS(pTOl.IC(O’TE TO avooidko ouoThya oav
Eva BlkTuo - UNTPA, TOU UmApXEl o€ OAOKANPO TOV
OpYaviouo.

D.M.Popesku, R.A.Botting, Muzlifah Haniffa Nature 2019
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