ATpaHyJIOLIUTH

MonouuTH 1 TIM(POLUTH



http://www.srlc.nmu.kiev.ua/html/index-ukr.htm



Makpodar

http://www.srlc.nmu.kiev.ua/html/index-ukr.htm



Mapkepu Mmakpodaris

« CDI14, CD40, CD11b, CD64, F4/80
(mice)/EMRI1 (human),

* lysozyme M,
« MAC-1/MAC-3 and CD68



Scienctific imaging competition in the School of

http://www.canterbury.ac.nz/



Makpodar npotu 6akTepii




Makpodar 1 BIDK-Bakiiuna




Makpodaru npotu MIKpopLIApIi

http://www.eyeofscience.com/eos2/english/gallery/medizin/bsp7.html



Macrophage Cell Forms a Synapse With an Axon
http://pro.corbis.com/






Tkanuna Haszea maxpoghazis

JIereHl aJIbBEOJISIPHI MaKpodaru
KHIPOBAa TKAHWHA adipose tissue macrophages
CIIOJIyYHa TKaHHWHA TICTIOLUTH

[IeY1HKA kmtuHA Kyndepa
HEPBOBA TKAHWHA MIKPOIJI1SI

rpaHyJioMa CINTEN101AH]1 KJIITHHU
KICTKOBAa TKaHHWHA OCTEOKJIaCTH

TpodoOJIacT Hofbauer cell

CeJIC31HKa Sinusoidal lining cells
4yepeBHA MOPOKHUHA | IIepiTOHEalIbHI Makpodaru




TxkanuHHUN Makpodar
(T1CT10LIMT)




YTBOPEHHA I'PaHyJIbOMHU

* [ paHynbOMa — 3aXMCHA PEAKIIIS OPraHI3MYy,
00yMOBJICHa Makpodaramu, ikl OTOUYIOTh
HEOE3MEYHMUM 00’ €KT B OpraHi3mi 1
3JIMBAIOThCSI HABKPYTH HHOT'O



Kmituam ITiporoBa-Jlanrxanca
(Langhan's giant cell)




YTBOpEHHS I'PaHyIbOMHM (KIIITUHU
Jlanrxanca)

A
»y




Toll-like penentopu

Science










IIpe3eHTallsa aHTUTCHY




OyHKI1T Makpodaris

DaronuTyOTh Ty>KOPIHI CTPYKTYpH (OaKTepii,
BIPYCH, I'pHUOM), a TAKOK MEPTBI KIIITUHU OPTaHI3MYy

31aTH1 O aBTOHOMHOTO PO3II3HABAHHS YYKOPITHHUX
CTPYKTYP 3a JIOTIOMOI'OI0 BJIACHUX PEIECHTOPIB
(manpukian, Toll-like penenropiB)

3maTH1 OUIbII €(DEKTHUBHO HNOIVIMHATH BKPUTI
AHTUTLIaMA a00 KOMIUIEMEHTOM aHTUICHU
(OIICOH130BaH1 AHTUI'CHH )

[Ipe3eHTyr0Th aHTUTEH T-KIITHHAM XEIIepam 1 TOMY
MOXYTh HUMH PETYII0OBaTHCS

31aTHI 1O CTUMYJIIOBaHHSA pernaparii TkaHuH (M2-
Makpodaru)
31aTHI 0 YTBOPEHHS I'PaHyJIbOM



JIeHApHUTHI KJIIITUHU




JleHagpHuTHA KIITHHA




KyneTypa JCHAPUTHUX KIITHUH




AxtuBalg JIK B 30H1 3amajieHHs] He0O0X1THA JIJIs
TpaHcnopTy Al B mMdarunuyHui By30J1

& bakrepit [lIkipa
G

Krituna JTanrepranca

Byanesumna KiiTuHa
[HTep;leriTaiibHa JIeH)[pUTHa KIIITUHA

JTimdpaTuarmnit Bysern

AdpepenTHi nimdaTirani
CYAUHU

T-30Ha

Axrusosarmi T-nimdpounr



JleHapuTHA KMITHHA 3 T-
TM@pOUUTaAMHU




Mature dendritic cell




Logic of the
RAG immune response




OyHKII JCHAPUTHUX KIITHH

* 3aXOIUICHHS aHTUTCHY B 30H1 3alaJICHHS

* TpaHCOOPTYBaHHS AaHTUI'€HY Y BTOPHUHHI
TM@OIgH1 OpraHu

 [Ipe3eHTalist antureny T-kiiTuHam

e [HAYKII cnenu@I9HOl IMYHHOI BIAIIOB1I1
[IISIXOM aKTUBaIll T-KIIITHH-XEEP1B



JIimpouuTu

3arajapHa cXeMa IMYHHOI B1JIIOBI1/I1



JIimpoigHa cuctema

Adenoid

Tonsil

Thymus

Lymph nodes «

Spleen

Lymph vessels

Bone marrow




JIimpounTH

1. Harypaabni kiziepu (Natural Killers) - BOnBatoTh
1H(p1KOBaH1 Ta MyTaHTH1 KJIITHHU

2. T-amimpouuru CD3+

2.1 T-xenmepu CD4+

2.1.1 TxI — oonomazaroms makpoghazam
2.1.2. Tx2 — oonomazaroms B-knimunam

2.2. T-xinepu CD8+ - BOMBarOTh 1H()IKOBaHI Ta MyTaHTHI
KJIIITHHH

3. B-aimpouutn CD19, CD21- neperBoproroThes Ha
njaa3MaTU4YH1 KJIITHHU — IPOAYLEHTH aHTUTLI

3.1. Bl — CD5+ npooyxyroms noni-cneuughiuni anmumina
3.2. B2 — CD5- npooykyroms 6ci iHWuI aHMumina



NK cells

Helper T cells

Cytotoxic T cells

vo T cells

B cells

7% (2-13%)

46% (28-59%)

19% (13-32%)

23% (18-47%)

CD16 CD56 ane ni CD3

TCRap, CD3 ta CD4

TCRaf, CD3 Ta CD8

TCRyo Ta CD3

MHC class II, CD19 Ta CD21



HarypaibH1 Ku1epu




Cxema peryiisill akTMBHOCTI
OPUPOJTHUX K1IEPIB
BnachHa kiiTuHa

[ Ipupoaauit Kiiep

KIR MHCI

l L))
[ 0

BAHHA




Cxema peryiisill akTMBHOCTI
OPUPOJTHUX K1IEPIB

3apa)keHa BjacHa KJIITHHA

[ Ipupoaauit Kiiep
3
¥

KIR

yaIs



Cxema peryiisill akTMBHOCTI
OPUPOJTHUX K1IEPIB

3apakeHa BJIaCHA KJIITHHA

[ Ipupoaauit Kiiep

K1IIHT




Cxema peryiisill akTMBHOCTI
OPUPOJTHUX K1IEPIB

ATIONTO3 3apaXK€HOo1 BIIACHO1
KJIITUHU

[ Ipupoaauit Kiiep




UHIMGVpYIoLLMe aKTMBUpYIOLLME
peLenTopbl peLienTopb!
COBCTBEHHbIE EK atusupyiowme
MHCI JIUraHabl

OTCYTCTENE
LHUTOTOKCUYECKOTO

athepekTa



HK MoxxyTh BUKOPUCTOBYBATH Takox AT,
1100 PO3MI3HABATH 3apaKeHl KJIITHHH

* TAKMM MEXaHI3M PO3M13HABaHHS Ta
3HUIICHHS 3apPaKCHUX KIITHH HAa3UBAKOTh
A3KI] - anTUTII03a1eKHa KIITHHHA
UTOTOKCUYHICTH (aHr1. ADCC -
Antibody-dependent cell-mediated
cytotoxicity)

* HK BukopucToByroth 111 iboro FcgRIII

(CD16) peuentop no Fc ¢pparmenty IgG
AHTUTLI



Mechanism of Antibody-dependent
cell-mediated cytotoxicity

Antibodies NK cell CD16 Cross-linking of Tumour cells
bind antigens Fc receptors CD16 triggers die by
on the surface recognise cell- degranulation into apoptosis
of target cells bound antibodies a lytic synapse

v

https://en.wikipedia.org/wiki/Antibody-dependent cell-mediated cytotoxicity



in FENENATICE
shod: 27 2003
lMMUNOLOGY doi: 10.3388Mmmuw.2013.00076

Natural killer cell mediated antibody-dependent cellular
cytotoxicity in tumor immunotherapy with therapeutic
antibodies

Ursula J. E. Seidel, Patrick Schlegel and Peter Lang*
Degartment of Genenl Pardiatnics, OncologyHoematbgy Universey Chidrent Hospital ibngen, bingen, Germany

Tumor cell



MexaH13MHU MIUTOTOKCHYHOI
akTUBHOCT1 HK KiIiTHH

[Iepdopiau
[ pan3zumu

[ panym3uHu

[HayKIIS anmonTo3y 3a
nonomororo FasL




OyHKI HaTypaJIbHAX KUICPIB

* 3HUIICHHS YPa)XCHUX BIPYCOM BJIIACHHUX
KJIITHMH B pa3l BIACYTHOCTI Ha 1X IIOBEPXHI
aHTureHiB ricrocymicHocti (MHC I)

e SHUILICHHS KIITUH-MIIIICHEN, MIYEHUX
antuTuiamu (A3KLL — aHTATLIO 3alIe)KHA
KJIITHUHHA [IUTOTOKCUYHICTB )

Nowadays, NK cells are recognized as a subset of cytotoxic innate lymphoid
cells (ILCs) which are able to directly kill virus-infected cells and tumor cells

and participate in shaping the adaptive immunity by secretion of cytokines
(e.g., IFN-g) (Vivier et al., 2011).



JIimponut

http://www.srlc.nmu.kiev.ua/html/index-ukr.htm



Oyakmi T-xm1TUH

e T-xenmepu 1 — akTUBYIOTH MakKpodaru
» T-xenmepu 2 — aKTUBYIOTh B-KIIITHHM

* T-KUIEpH — 3HUIIYIOTh YPAKEHI BIPYCOM
KJIITUHU



-IIIM(OLIUT




T-kmTHHU-KIEpH

OF GELA KAFLAN

COURTESY



B-mM@ouut




[T;masMarnyHa KJIITHHA

http://www.srlc.nmu.kiev.ua/html/index-ukr.htm



AHTUTLIO




IIepBHMHHA 1 BTOPHHHA B1JIIIOB1Ib

Primary and Secondary Immune Responses
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N Primary
immune
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BKP (BCR)
— B-KTITHHHMN peLenTop

« BKP HeoOX11HMN:
* JJIs PO3II3HABAHHS aHTUTCHY B-
TIM(OIUTOM 1 aKTHBaLll Iboro B-mmdonury

 Jls normmmHaHHS aHTUTeHy B-mMdponuToMm 3
METOIO NOAANBIIOI IPE3CHTAllll AaHTUTCHY Ha
noBepxHi pazom 3 MHC 11









Oynakmi B-kmTuH

* IIOIICPCIAHHUKHA IINIASMATHYHUX KJIITUH

* IUIA3MATHU4YH1 KJIITHHYA CHHTE3YIOTh aHTUT1IA



Cep @pank bepHer




KroHalbHO-CEeNEeKI1MHA Teop1s
bepHeTa

* B opranismi 1ICHY1OTb JIIM(OIIUTH 3
perenTopamMu, cueu(pIYHUMU 10 OyIb-
SIKOI'O aHTUT'E€HY, 1€ 10 NOSIBU CaMOI0
AHTUTCHY

» KoxeH 11M(OLUT HECE PELEIITOPH JIHIIIE
OJIHIEI CIIECU(PIYHOCTI

e 3yCTp14 3 aHTUICHOM € (DPAKTOPOM CEJICKIII]
11 TIM(OLIUTIB



3;5 335 &

HaiBHi 1iMm@onutu



O AHTUTCHHUN CTUMYJI O

5;5 333 &



O AHTUT€HHUN CTUMYJI O
O

aKTUBALIIA



AHTUTCHHUN CTUMYJI O




IIpomdeparns 1
nu(epeHIIIOBaHHS
AHTUTCH-
CIICLM(PIYHOrO KJIOHY



CDpaHK BepHeT 1 ITitep Mez[aBap

HoOenescrka npemis (1960 p)

3a BIAKPUTTS HAOYTO1 IMyHOJIOTTYHOT
TOJECPAHTHOCTI



3arajbHa CXe€Ma IMYHHOI B1JIIOBI1I1




[ToTpanissHHS aHTUT'€HIB — KJIFOYOBUM CUTHAJ JIJIs1
3aIlyCKYy IMYHHOI BIIITOBIII

/antigen' “ ‘

W I'm taking over '
this cell!

rathogen (bacteria);

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html



Q0

helper T cell

dendritic cell

macrophage

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html



Po3zmizHaBaHHs “4yKoro”

I recognize
that one! Attack!

This one fits! )

T-nimgoount B-niMdoLmT KOMNJSIEMEHT

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html



IIpe3eHTalsl aHTUTCHIB

~—

Antigen Presentation helper T cell

dendritic cell

\—-

activated
helper T cell

1. 2: 3. 4,

A phagocyte "eats" Parts of the bacteria The phagocyte The helper T cell

a bacteria. (antigen) goes to the presents the antigen is activated,
surface of the phagocyte to a helper T cell

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html



BOMBCTBO ypakeHMX KINTHH T-KUIEpamMu

Youre : .
history! virus-infected cell
I cancer cell

: bacterium-infected cell
killer T cell

The killer T cells terminate cancer cells
and cells infected by a virus or bacterium.

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html



AxTtuBalisa B-mM@pOIUTIB 1 CHHTE3 aHTUTLI

Q@ »

helper T cell

A plasma cell
N—
\ g

memory cell

A

B cell ——

\

bacteria

1. 2 S
The B cell finds an antigen It waits until it is activated Then the B cell divides
which matches its receptors. by a helper T cell. to produce plasma and

mermory cells,

I remember this
one! Red alert!

antibodies

A —
“ 3@
s "f>_
plasma cell That one looks
hactaria delicious! memory cell
4, 5. 6.
Plasma cells produce antibodies “Eater cells,” prefer intruders If the same intruder in-
that attach to the current type marked with antibodies, and vades again, memory cells
of invader, “eat” loads of them. help the immune system

to activate much faster.

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html



KmitnaHEY iIMYN\IHA BIIIROBIIH
(MakpodargIbNa JIaHKA)
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