TPAHCHJTAHTALWIA
Ha K/IeTKN, TKNBA N OpraHu

Mpod. A-p Kovo AMMUTPOBCKMU
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Mpernep Ha AeHeWHOTO npejaBarbe
TR

- Bosepg,

- IMYHONOLWKM OCHOBM Ha OTOP/IaHETO HA TPAHCNNAHTATH

- KnIMHWYKN maHundectaumm Ha oTppaarbeTo Ha TPAaHCNAAHTATH
- OnwTa nmyHocyrnpecuBHa Tepanwuja

- CneundunyHa MMmyHoCynpecmBHa Tepanuja

- ImyHOnoWKa TonepaHunja KoH anorpadpTtoT

- KnnH14Ka TpaHcniaHTaumja

- Mpawawa n oarosopu
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TpaHcnnaHTaLMKM BO CBETOT — roAMLLIHA NPOLLEHKa

Benu Cpue bybper
Apobosu

1000 6000 13.000 50.000
TKMBa
3-5 MUJIMOHU TKMBA Ce TPAHCMN/IaHTMPAAT rogmLLIHO BO
CBeToT
Knetku

OpraHu

20.000 anoreHu TpaHCN/IAHTALMM HA XeMaTONOETUYHN
MaTUYHU KNETKMU
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BybpexHu TpaHnaHTauuu / MUINOH Xutenu / cnopes pasBoj Ha 3emjute
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VIMYHO/IOLWKM OCHOBW Ha OTP/IakbeTO HA TPAHCNNAHTATUTE
4 |

TpaHcnNaHTauUMja e YnH Ha npedpaarbe Ha KNETKU, TKUBA UIN OpraHu oA

eaHO MecCTO Ha Apyro:

0 ABTOIPADT

CONCTBEHO TKMBO npedp/ieHo o eaHO Ha APYro MEecTo Ha TeN0To oA
MHAMBMAYyaTa

0 U3OTIPADT

reHEeTCKU MAEHTUYHU UHANBUAOYU
0 AJTOTPADT

reHeTCKM Pas3IYyHuU UHAMBUAYM, OA UCTA BPCTA.
0 KCEHOTIPADT

CyLUTECTBA 04, Pa3/IMYHN BPCTH
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VIMYHO/IOLWKM OCHOBW Ha OTP/IakbeTO HA TPAHCNNAHTATUTE
—

XucrokomnatnbunHoct: 40-TnHa 100
PA3/IMYHM JIOKYCU, HO HAjBaXKHM ce
major histocompatibility complex —
MHC.

50| £

XuctokomnatubuaHocTa ce oapeayBsa
Npeky:

- ABO KpBHUTE rpynu 0 — 22 24
- X"A TM"M3aU|MJaTa HLA mismatches (no.)

Time after transplantation, months
- MmewaHaTta AMMPOLUTHA KYATYpa — Curve no. Class | Class Il
ML,

- BKpCTeHaTta npoba

Cumulative graft survival, %
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VIMYHO/IOLWKM OCHOBW Ha OTP/IakbeTO HA TPAHCNNAHTATUTE

o0 da3a Ha ceH3UTU3aUMja

@ Indirect alloantigen presentation
Allogeneic Professional
A) Direct allorecognition MHC APCin rec|p|9r|[ Alloreactive
Allo ic MHC ell
e T cell recognizes \\@ \Qﬂ processed peptide
Allogenei Alloreactive unﬁrmsﬁd f‘/ _*) )i e
antlggge'c T cell Mﬂcor?'l?;;:::?lle ) = (g MHC molecule bound
g;ﬁslgntl:a% on graft APC ,E!_%\x et MHC Jﬂ\, to self MHC molecule
- Uptake and processing of Peptide derived
allogeneic MHC molecules from allogeneic
by recipient APC MHC molecule
AnpeKTHO npeno3HaBambe: UHaMpeKTHO npeno3HaBambe:
-npeno3HaBakbe Ha uenocHa MHC - JloHopckuTe MHC ce npouecnpaHu u
MOIeKYNa, NPUKar*KaHa Ha AOHOPCKA npeseHTUpaHu og APC Ha npmmartenor.
APC, Koja murpupana Bo ammeHuTe - BknyuyBa camo CD4+ T-KneTku, Kou ro
jasnm Ha NPUMaTANOT. npe3eHTUpPaaT aHTUIEHOT NpPeKy
- Bknyuysa CD4+ n CD8+ T-kneTtku concreeHUTe Knaca-2 MHC
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VIMYHO/IOLWKM OCHOBW Ha OTP/IakbeTO HA TPAHCNNAHTATUTE

EdeKkTopHa Ppa3a

1.

2.

3.

4.

Prof. Dimitrovski

DTH (ceH3nTM3aumja +
edeKT: T-KNeTKU *cba+ U
MakKpodaru)

CTL (ceH3ntnsaymja +
edekT: CTLcps+/cba+)
At-Ag + complement (npwu
XUNepaKkyTHO 1 3abp3aHo
oTdpname)

ADCC (npu xmnepakyTHO
M 3abp3aHo oTPppnarse)

Ty cell

IL-2,IL-4,
IL-5,IL-6

PN

macrophage IFN—F,r TNF -B

NK cell or
macrophage

P o
[l Fereceptor
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KAMHUYKM MaHudecTaunm Ha oTPpaatbeTo Ha TPAHCMN/IaHTaTH

®

Preexisting host
antibodies are carried ——>
to kidney graft

XunepakyTtHo otdppname:

- BO NpBun 24 yaca

- NpeTxoaHO popmunpanHm At
(6pemeHocT, TpaHchy3uu,
TpaHcnaHTaumm)

- Ar-AT-KomnnemeHT
- NPMBNEKYyBakbe Ha
Heytpodunum n HuBeH
INTUYKKN ePeKT

@ Antibodies bind to antigens of renal
capillaries and activate complement (C7)

Capillary
=5 \/ endothelial
ﬂ'—“\c_‘_‘c_‘_,_* wa "s
'-—-__—--\--_-_.—.._.._..-—-

@ Complement split products attract

neutrophils, which release lytic enzymes
_-—-._-____-—-—-__-__-_-_-__-_.."-"_

..--—-'_"———-—-_________________'_,‘-I—

@ Neutrophil lytic enzymes destroy endothelial

cells; platelets adhere to injured tissue,
causing vascular blockage

Platelets

3abp3aHo oTdpname:
AT Koun ce dopmupaart
HenocpeaHo nocne
TpaHcnAaHTauujaTa

Endothelial .-
coll e
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KAMHUYKM MaHudecTaunm Ha oTPpaatbeTo Ha TPAHCMN/IaHTaTH
]

AKyTHO otdpname:

BackynapHO M NapeHXMMCKO OLITeTYBake Ha TPAHCNIAHTATOT, mMegmnmpaHo oa T
KNIeTKM U aHTUTeNa, koe obMYHO NOYHYBA NOCAE NPBATa HeAena oA
TpaHcnaaHTauujaTa, co uHumaeHua og 30% o npsute 90 aeHa.

1. T-KNeTku, makpodaru u
aHTUTena,
2. OLITEeTyBakbe Ha eHA0TeN

N MYCKY/NIeH CNoj,

3. BocnaneHue
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KAMHUYKM MaHudecTaunm Ha oTPpaatbeTo Ha TPAHCMN/IaHTaTH
T

XpOHU4YHO oTdpname:
Meceuu n rognHm nocne TpaHcnAaHTayujara.
BKAydYeH xymopaneH v KieToueH MMYH O4roBop

Ce KapakTepusupa co ¢nbposa 1 BaCKy/lapHM HapyLLyBaka, LWITO AOBEAYBa A0
ryberbe Ha PyHKUMjaTa Ha rpadToT

Chronic rejection

1. Makpodbarmu T
KNEeTKU

2. KoHUeHTpu4Ha
Xxunepnsasmja Ha
megmaTta

3. XpoHunyHa DTH
peakuuja
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OnwTa MMyHOCynpecmnBHa Tepanwuja

4 |
OnwTa MUMyHOCYnpecuja KOH Ha MMYHUOT OArOBOP KOH CUTE aHTUTEHMU

3ronemeH pusnk oa MHbGEeKUMn U AnmponaHn ManurHu 3abonysamba

ro ycriopysaat nponndepuparbeto 1 akTUBUPAHETO Ha KNETKUTE, HO CO Toa €

3adaTteHa 1 genbata Ha HEMMYHUTE KJIETKM BO KOCKEHaTa CPpLEBUHA =
MeTabonHun KockeHu bonectun (ocTeonoposa), xMnepTeHsuja

NHxnbutopu H

POTUB B

20/05/2010
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OnwTa MMyHOCynpecmnBHa Tepanwuja

I
" azathioprine — IMURAN
cyclophosphamide

UHxnbutop MuUTO3aTa

mycophenolate mofetil
metotrexate

B BOCM3 2/1HU ne ~ KopTuKocTepoungm: prednisone, dexamethasone

. C)/CIC)SF)C)rir] /\ ((:S/\),
FK506 (Tacrolimus), rapamycin (Sirolimus) 10-100 x nomokm

0 pagu X geH X HekonKy Hegenu = 3400 paga
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CneundunyHa nMmyHocynpecruBHa Tepanmja
-

NaeanHa 61 6una ako e aHTUreH-cneumdryHa MMyHOCYNpecKja, Koja ceyluTe He e A0oCTanHa

CI'IELI,M(I)W—IHM 3ad PaA3/IM4YHU NOBPLLUUNHCKN MOJTIEKY/IU Ha UMYHNTE KNETKU

- AHTUTUMOUUTEH NOobYyNH (anti-CD3) HM3aumMja Ha T-KneTkuTe
- AHTUTEno 3a BVICOKoa(I)VIHM'Iﬁ'ng IL2 peuenTtop (anti-CD25)
- AHTUTEeNa KOH MOBPLUMHCKIMYZ aaxe3nsHU mosiekynum: ICAM-1, LFA-1T

- JAK3 nHxubutop ‘gpanﬁa ananKkaymja — Bo ¢pasa Ha UCMUTYBaAHE)
@

A
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CneundunyHa nMmyHocynpecruBHa Tepanmja
-

H610KMpPaaT KOCTUMYNATOPHU CUTHANAN, WTO nHayumpa AHEPTUIA

CTLA-4lg

L 4 >~ —
T cells that recognize graft e CD28 B7 . T cells that recognize graft antigens

antigens become activated ". CTLA4 - B7 lack costimulation and become anergic
Graft rejected Graft survives

CD40L - CD40
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MecTo Ha genyBakbe Ha UMyHOCYNpecuBHa Tepanuja

Prof.

CD40 8 f
0
CD40L
Anti-CD3 mAb
Anti-CD40L \‘

Ty cell

(CD25)

PLCy

CyclosporinA@ Calcineurin JAK3 eJAKB inhibitor

FK506
£,

-
Nucleotide synthesis Fk Ce:l \@ Rapamycin
cycle

Azathioprine ~~—
Cyclophosphamide
Mycophenolate mofetil
Methotrexate
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MIMyHONOLWKa ToNepaHuUmMja KOH anorpadroT
I

TKMBa KOM HEMAaT aNI0aHTUTeHU: ‘pPCKaBMLLA Ha CPLEBM BaNBYIU

MMyHONOLWKKN NPpUBUAETMPAaHM MeCTa: NpeaHa O4Ha KOMOpPa, KOpHea, yTepyc, TeCTUC, MO30K

MIMYHONOLWKM NPUBUAEIMPAHUTE MECTa He Npeaun3BUKyBaaT UMYH 040BOp buaejkmn Tne eGpeKTUBHO ce
O44€e/IeHMN Of, KNEeTKMUTE Ha MMYHMOT CMCTEM , 3apajM TOa LUTO OTCYCTBYBAAT IMMPHU U KPBHU CaL0BM,
nnm noctoun Gapuepa mery KpBTa U TKMBOTO.
PaHa eKcno3suuMja KOH afI0aHTUTeHU goBeayBa A0 cneuuduyHa TonepaHumja:
HenaeHTUyHM 6AK3HAUM, KOM MMAAT 3aeJHUYKA NJ1aUEeHTa (MM ce melua KpBOTOKOT BO
MHTPaYTEPUHMOT }KMBOT - PaHa eKCno3unumja Ha TyfuM anoaHTMreHn) CTEKHYBaaT MMYHOTONEpPaHLUNja
KOH HEMAEHTUYHUTE aN0aHTUreHn og, 6n3HaKoT. [Apyr cayyaj e HeHacneaeHUOoT MajuYnH
XanaoTun, Koj moxxe aAa buae ,3ano3HaeH” BO MHTPAYTEPUHUOT XKMBOT.

MHdy3mja Ha KOCKEHa cpueBUHA Of AO0HOPOT, Npea TPaHCNAAHTaLMja Ha CONNAEH OPraH:
NOKarkyBa Nogobpo npexmByBare Ha OPraHOT AOKOAKY MNPETXO4HO UAM CUMYANTAHO ce Aage
NHPY3Mja Ha KOCKEHA CPLUEBMHA. 20/05/2010

Prof. Dimitrovski - za interna upotreba na Medicinski fakultet Skopje - UKIM



KAnHWYKa TpaHcnaaHTaumja
-

(I [1pBa TPaHcNAaHTauMja Ha
SS==_N O6y6per: 1950

Okony 500 000 Tx Ha
bybper ce HanpaBeHU
aocera

20/05/2010
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KAnHWYKa TpaHcnaaHTaumja

Cornea
From cadaver

47,000 transplants in 2005

Immunosuppression not required

Lung

From brain-dead donor

Procedure recently developed;

little data available

1408 transplants in 2005

Often heart/lung transplant (33 in 2005)

Heart

From brain-dead donor

HLA matching useful but often
impossible

Risk of coronary artery damage, perhaps
mediated by host antibody

2127 transplants in 2005

Liver

From cadaver

Surgical implantation complex
Resistant to hyperacute rejection
Risk of GVHD

Skin

Mostly autologous (burn victims)
Temporary grafts of nonviable tissue
Allogeneic grafts rare, require
immunosuppression

Blood

Transfused from living donor

ABO and Rh matching required
Complications extremely rare

An estimated 14 million units used
each year

Pancreas

From cadaver

Islet cells from organ sufficient
\\\ [ 540 transplants in 2005

for advanced diabetes (903 in 2005)

Increasingly, pancreas/kidney transplant

Kidney

From live donor or cadaver

ABO and HLA matching useful
Immunosuppression usually required
Risk of GVHD very low

16,477 transplants in 2005

6444 transplants in 2005

Bone marrow

Needle aspiration from living donor

Implanted by IV injection

ABO and HLA matching required
Rejection rare but GVHD a risk

TpaHcnaaHTauumja Ha bybper:
- OpraHu oA KaaaBepu u
KNBU JanTenmn

- XJ1A n ABO cosBnaanusocCT
- HeAOCTUT Ha OpraHu 3a Tx
- CEH3MBUNN3UPAHM
NaUMEHTN KoM Npumane Kps
- KOMNJIMKaUMKn oA,
MMYHOCYnpecujaTa: Kauep,
NHPEKLUUN, XNNEPTEH3MU)a,
meTabonHun 3abonyBama Ha
KOCKuUTe.

20/05/2010
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KAnHWYKa TpaHcnaaHTaumja
-

Skin TpaHcnnaHTauuja Ha
lC:ornon s Mostly autologfous gburn viztlims)
rom ca i i °
Immunosuppression not required I?[':;:;:li‘zg::f:: ?ar:fr:‘:;:ir: et KOCKEHa C p Ule BUWHa:
47,000 transplants in 2005 immunosuppression -H aJ yecTa TX nocne 6y6 p er

Blood 9
Sl Transfused from living donor - 10° KNeTKU/Kr Ha naumneHT
g:g';g::;"rf::; f,',°§':.feiope 5 ABO and Rh matching required ) i
£ : ' Complications extremely rare - TOTAaJIHA nMpaaumiauumia Ha
!l“:‘:ea‘::::s‘:)‘;:::i’:: J00s An estimated 14 million units used p A J 4 J
h
Often heart/lung transplant (33 in 2005) SRS na |-||M €HTOT N p e.ﬂ. TX
Pancreas
From cadaver - nocton GVHD
Islet cells from organ sufficient
540 transplants in 2005 - noTpebaH e MakcMmaHa
E’“"b i Increasingly, pancreas/kidney transplant
rom brain-dead donor - A
HL A ERdtchitig uachall bt often for advanced diabetes (903 in 2005) KOMMNaTU 6 MNHOCT BO Xn A
impossible -
Risk of coronary artery damage, perhaps ::(::::Hve donerorcadaver
;'!lezc;lated b‘; host_alg:gz)c;dy ABO and HLA matching useful
S LU Immunosuppression usually required
Risk of GVHD very low
T \ 16,477 transplants in 2005
::::'mi::l‘:::"l'ell;ntation complex / Eone marrow
9 P p Needle aspiration from living donor

Resistant to hyperacute rejection
Risk of GVHD
6444 transplants in 2005

Implanted by IV injection
ABO and HLA matching required
Rejection rare but GVHD a risk

20/05/2010
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KAnHWYKa TpaHcnaaHTaumja

Cornea
From cadaver

Immunosuppression not required
47,000 transplants in 2005

Lung

From brain-dead donor

Procedure recently developed;

little data available

1408 transplants in 2005

Often heart/lung transplant (33 in 2005)

Heart

From brain-dead donor

HLA matching useful but often
impossible

Risk of coronary artery damage, perhaps
mediated by host antibody

2127 transplants in 2005

Liver

From cadaver

Surgical implantation complex
Resistant to hyperacute rejection
Risk of GVHD

6444 transplants in 2005

Mostly autologous (burn victims)
Temporary grafts of nonviable tissue
Allogeneic grafts rare, require
immunosuppression

Blood

Transfused from living donor

ABO and Rh matching required
Complications extremely rare

An estimated 14 million units used
each year

Pancreas

From cadaver

Islet cells from organ sufficient

540 transplants in 2005

Increasingly, pancreas/kidney transplant
for advanced diabetes (903 in 2005)

Kidney

From live donor or cadaver

ABO and HLA matching useful
Immunosuppression usually required
Risk of GVHD very low

16,477 transplants in 2005

Bone marrow

Needle aspiration from living donor

Implanted by IV injection
ABO and HLA matching required
Rejection rare but GVHD a risk

TpaHcnaaHTauunja Ha cpue:
- HajapamaTu4Ha, 3apaau
OMACHOCTa 04, Heycrnex

- npsa BO 1964, Dr Christian
Bernard, Jy>kHa AdpuKa.

- roIeM HegoCTUT Ha OpraHu
3a TX, BO MOMEHTOT Kora ce
noTpebHu,

- He ce bapa cTpuKTHa XJ1A
KomnatubunHocr

- HOB TUM Ha aTepOCK/Iepo3a
nocne Tx Ha cpue, moxebu
noa AejCTBO Ha UMYHMU
aHTUTEena.
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KAnHWYKa TpaHcnaaHTaumja

Skin TpaHcnnaHTauuja Ha 6enum
lC:ornon s -I}nostly autologfous gburn viztlims)
rom ca i i .
Immunosuppression not required A?::;:;:li‘:g::f:: ?ar:fr:‘:;:ir: bl P. p o 60 BU.
47,000 transplants in 2005 immunosuppression - cama unaum Bo 6/1 OK CO C p L||e

Blood .
Transfused from living donor - Ka] UNCTUYHA (I) no pPO3a Ha
ABO and Rh matching required

Complications extremely rare 6 enn g p (0] 6 OBU, eM d) n3em Kaj

An estimated 14 million units used
each year nyLLIaL‘”/I

Pancreas

From cadaver

Islet cells from organ sufficient

540 transplants in 2005

Increasingly, pancreas/kidney transplant
for advanced diabetes (903 in 2005)

Lung

From brain-dead donor

Procedure recently developed;

little data available

1408 transplants in 2005

Often heart/lung transplant (33 in 2005)

Heart
From brain-dead donor
HLA matching useful but often

impossible Kidney
Risk of coronary artery damage, perhaps Erariive donororcadaver
mediated by host antibody ABO and HLA matching useful

2127 transplants in 2005 Immunosuppression usually required

Risk of GVHD very low
16,477 transplants in 2005

Liver

From cadaver

Surgical implantation complex
Resistant to hyperacute rejection
Risk of GVHD

6444 transplants in 2005

Bone marrow
Needle aspiration from living donor
Implanted by IV injection

ABO and HLA matching required
Rejection rare but GVHD a risk
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KAnHWYKa TpaHcnaaHTaumja
-

skin TpaHcnaaHTaumja Ha xenap:
f:orncn . Mostly autologous :burn victims)
rom cadaver i i -
Immunosupp:essiop not required ;?::::;::zg::::: ;; r:?r:‘::i'::: tissue nocsae Bu pyc HU UIN
skt i Imimiine s hression TOKCUYHW OLUITETYBakba, ako

Lung o Transfused from living donor He Ce aBTO p ereHe p n p d.
From brain-dead donor . ABO and Rh matching required
Procedure recently developed; Complications extremely rare - XN py p WKW KOMNOOU LII n pa Ha
!I';t(l)ea‘::::s;‘;::::’!: o An estimated 14 million units used
h -
Often heart/lung transplant (33 in 2005) Lk ool n N\y HOJZTIOWKWX NMOBOJIHA
Pancreas
From cadaver - p N3NK OA GVH D
Islet cells from organ sufficient
540 transplants in 2005 - MOXXHOCT 34 AO” ro
Ee""b e Increasingly, pancreas/kidney transplant
e Lot b G Ll for advanced diabetes (903 in 2005
HLA matching useful but often ( ) ﬂpeH(M ByBa He, 3a pa,ﬂ,M
g Kidney MMKPOXMMEPU3am
Risk .of coronary arter.y damage, perhaps e donororcadaver p p .
;11‘!2‘:'7““" b‘: host_ar;i:(l)%c;dy ABO and HLA matching useful
Sransplants Immunosuppression usually required
Risk of GVHD very low
Tiver 16,477 transplants in 2005
:"'m. Sl Bone marrow
urgical implantation complex Needl  Vionf livinaid
Resistant to hyperacute rejection i e b CULU L E U AL Kb )
5 Implanted by IV injection
Risk of GVHD 5 ¢
' ABO and HLA matching required
e S Rejection rare but GVHD a risk 20/05/2010
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KAnHWYKa TpaHcnaaHTaumja

Skin

Cornea
From cadaver

47,000 transplants in 2005

Immunosuppression not required

Lung

From brain-dead donor

Procedure recently developed;

little data available

1408 transplants in 2005

Often heart/lung transplant (33 in 2005)

Heart

From brain-dead donor

HLA matching useful but often
impossible

Risk of coronary artery damage, perhaps
mediated by host antibody

2127 transplants in 2005

Liver

From cadaver

Surgical implantation complex
Resistant to hyperacute rejection
Risk of GVHD

6444 transplants in 2005

Mostly autologous (burn victims)
Temporary grafts of nonviable tissue
Allogeneic grafts rare, require
immunosuppression

Blood

Transfused from living donor

ABO and Rh matching required
Complications extremely rare

An estimated 14 million units used
each year

Pancreas

From cadaver

Islet cells from organ sufficient

540 transplants in 2005

Increasingly, pancreas/kidney transplant
for advanced diabetes (903 in 2005)

Kidney

From live donor or cadaver

ABO and HLA matching useful
Immunosuppression usually required
Risk of GVHD very low

16,477 transplants in 2005

Needle aspiration from living donor

Implanted by IV injection
ABO and HLA matching required
Rejection rare but GVHD a risk

TpaHcnnaHTaumja Ha
naHKpeac:

- roleM NoTeHumjan, 3apaau
6pojoT Ha agnjabeTnyapm BO
CBeTOT, 0c0beHOo BO
Pa3BUEHUTE 3EM|U.

- 4YecTo naTM e KombMHMpaHa
co bybper, 3apaau
CTPaAakbeTO HA BTOPUOT 0Of,
Aunjabetor.

- MOXe Aa ce
TpaHcnAaHTUpaaT
,OCTPOBLA" NaHKpeacHM!
KNETKW, HE LLeN opraH.

20/05/2010

Prof. Dimitrovski - za interna upotreba na Medicinski fakultet Skopje - UKIM



KAnHWYKa TpaHcnaaHTaumja

Liver
TpaHcnaaHTaymja Ha
Pancreas NaHKpeacHW
OCTPOBLA 04, KNETKU
Digestion with collagenase BO XenapoT
frees islets from surrounding \\
tissue 7\ o

[ocera epukacHocTa
e okony 53%, Bo

nepuog og 2
Islets established rOAUNHM.
in sinusoids

Centrifugation isolates
islets containing mainly
alpha and beta cells

Purified islet

Purified islets, transplanted through a
catheter into the liver portal vein, move
to liver sinusoids, where they become

permanently established
20/05/2010
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KAMHKWYKa TpaHCcnAaHTaumja — MaTUYHUN KNETKU

[eHeTcKkn bonecTu Anjabet Jlesnja Ha cnnHaNHa
MepundepHa BacKkynapHa

KMuma
ncxemuja (Hora)
XemaTtonolku bonectu Mo30oueH yaap Bonect Ha xenap
ApTpuTuc MuoKapaeH UHbapKT
Ocreonoposa MapKUHCOH Anuxajmep?z?

MwuoKapaeH MHPaPKT?

A

HoB dapmaKo/owWKM TpeTmaH
nogobpo nosHaBake€ Ha NaToreHe3aTa

v
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KAnHWYKa TpaHcnaaHTaumja
-

STEM CELL DEPOT

[ PARTS DEPT.]

FoR A BT
CAUCASIAN P

| i Hl'l__'.—__—..'ﬂl.

Mornep KOH
WAHUHATA:

Ke ce oTBapaaT HOBMU
pPaboTHU mecTa u Ke
ce ob6jaByBaaT ornacu
KOW iIeHecKa ce
He3amucnamsun!
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By nocakyBam ycnex Ha UCMUTOT No MimyHonorumja

CPEKHA HOBA 2010 roauHa

Mpod. a-p Koyo Aumutposcku, 20/05/2010
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