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[TPOLUEHA BP3MHE ITPOI'PECUJE XPOHMYHOI' OABALIMBAA
TPAHCIUVIAHTHMCAHOI BYEPET'A ITOMORY HYKJIEAPHOT
AHTUTEHA TTPOJIM®EPALIMJE "hEJINJA

Cama CUMWh-OTPU3OBIR, Aurenmmna CTAPYEBITh-BOXXOBITh,
Papvmuna BJIATOJEBUI'R, dparana PA/IVIBOJEBITh, Jby6ouna BYKAHOBITh

WucruryT 3a yponorujy u nedponorujy Knunuke 3a vedponorujy, Beorpas

KPATAK CAOPXAJ: XpoHn4yHO ofmbaumBarbe TpaHcnnaHTucaHor 6ybpera je HajBaxkHUjU 1 HajYelwhn y3poK XPOHUYHE
NHcydbrunjeHumje kanema. Lurb cTyamje je ncnutueakse ekcrpecuje HykeapHor aHTUreHa nponudepaumje hennja y Ba-
CKYNapHOM, FMOMEPYNHOM 1 TyBynoMHTEPCTULM)YMCKOM Aeny TkuBa, oOujeHor BruoncujoM TpaHcnnaHTucaHor oyope-
ra ¢ XpoOHWYHUM ofbalumBarbeM, U MOryhHOCT NpefBuharba Op3MHE Nporpecuje XPoHWYHE NHCydUUmjeHLmnje Kanema no-
Mohy oBor meToaa. PeTpocnekTusHO, nocne Guoncuje kanema, NpoLeHnBaH je KNMHUYKKU Tok 27 6onecHuka ¢ agnjarHo-
30M XPOHUYHOr ofbaumBarba, a BONECHULM Cy CBPCTaHM y [BE rpyne npema 6p3nHM Nporpecuje XpoHn4He nHeybuum-
jeHumje kanema: rpyna c 6p3omM nporpecunjoM of AeceT 6ofecHnKa 1 rpyna ca criopom nporpecujom of 17 6onecHuka.
3a ncnuTuBake ekcrnpecuje HykneapHor aHTureHa nponudepaumvje hennja KopuheH je MMyHOXUCTOXeMU|CKN CTpen-
TaBUANH-OMOTMH-NEPOKCUA3HN MeTon 6ojerba ¢ MOHOKIIOHCKUM aHTuTenom (PC-10, DACO). Ekcrnpecuja HykneapHor
aHTureHa nponudepaumnje henvja y hennjama rnatknx Muwmha v nuM@ouUmnTVIMa MHTUME KPBHUX CYAOBA, Y ME3aHrujy-
My rioMepyna u y numdounTuma TyoynonHTepCTULMjyMCKOr fena NpoLeHnBaHa je CEMUKBAaHTUTATMBHO (CKana of Hy-
ne 0o Tpu), a pasnuka namehy rpyna je ctaTucTuyku TectupaHa. [opeherse namehy rpyna je nokasano Aa je MHTeH3u-
TeT nponudepaumnje henunja y rpynu ¢ 6p3omM NporpecmnjoM 3HavajHo Beh HEro y rpymnu ca CrNopoM MpPOorpecujom y cea
TpU nocmaTtpaHa fiena Tkuea AobujeHor 6uoncujom: BackynapHu (2,6 vs 1,23), rmomepyntu (1,9 vs 0,88) n Ty6ynouH-
TepcTuumjymckn (2,0 vs 0,44). Takoke, nocToju 1 CTaTUCTMYKM 3HaYajHa NO3UTMBHA Kopenauuja nameky Harnba perpe-
CWOHE NIMHWje N UHTEH3WTEeTa Nponudepaumje henuja y BackynapHom (r = 0,671), rmomepynHom (r = 0,552) n Ty6ynouH-
TepcTuumjymckoMm (r = 0,567) neny. Vicnutueara cy nokasana fa UHTEH3UTeT nponudepaunje henvja y cea Tpy nocma-
TpaHa fiena 3HavajHo Kopenuwe ¢ Hp3nHOM NPOrpecuje XPoHMYHe nHeyduumjeHumnje kanema v aa je moryke npeasuae-
TV 6p3nHY Nporpecuje TyOyNOMHTEPCTUUMYMCKE XPOHUYHE MHCYdbULMjeHLM]e Kanema noMoky NpoueHe ekcnpecuje Hy-
KneapHor aHTUreHa nponudepauymje henwja.

KbyyHe peyun: TpaHcnnaHTaumja 6ybpera, XpOHUYHO ofbauyBarbe, HyKfieapH aHTureH nponudepaunje hennja. (CPI

UDC: 616.61-089.843-097

APX LIENTOK NEK).

[Mocneamux roguHa 3HATHO je IPOJY’KEHO Bpeme Ipe-
JKUBJ/baBamka OOJECHUKA, KA0 M TPAHCIUIAHTHCAHOT Oy-
Opera, y paHOM ITOCTTPAHCILIAHTAIMOHOM IIEPHOAY, IIpe
CBera ycjes HAIpeTKa y Ipe3epBaliju OopraHa, 60/beM
Jlederby aKyTHHX Of0anuBama, Kao U 300T Mame CMpT-
Hoctu ycnen unpekimja [1]. Mebytum, Bpeme mpesxu-
B/baBaIba KajleMa Y KACHHjEM ITOCTTPAHCIVIAHTAL[HOHOM
MIEPHOAY OCTAJIO je UCTO, 6e3 003Mpa Ha BEJIMKY HaIllpe-
JAK y MMYHOCYIIPECHBHO] Tepanuju. Mmak, XpoHHUYHO
onbanyBame OCTaje HAJBAKHUJU Y3POK XPOHUYHE UHCY-
dunpjennmje kanema. [Togaum u3 nureparype ykasyjy
Jia je XpPOHUYHO OI0AIMBambe OJrOBOPHO 3a IyOUTAK YaK
50 mocTo Kajgema y TOKY JeceT TOJMHA IOC/Ie TpaHC-
wia"ranuje [2-4].

XPpOHUYHO OJ0AIMBAbE CEe OJIUKYje CIIOPUM U TPO-
IPECHBHUM CMameimeM QuiTpanyje rimomepyia, npahe-
HUM IPOTEHHYPUJOM U apTEPHjCKOM XUIEPTEH3UjOM, a
XHUCTOTATOJNOIKY aKyMyJIanujomM uHpramauuonunx he-
nwuja, nponudepanujom ¢pubpobaacra, henmja rmatkux
mumnha i Me3anrijyma. OBe IpoMeHe BOJe Ka apTepH-
OCKJIEpO3H, TIIOMEPYIOCKIEPO3U U (HPUOPO3U MHTEPCTH-
uujyma. [Iporpecusre Mopdornouike npoMeHe y Backy-
JIAPHOM, IJIOMEPYJCKOM U TyGYJIOUHTEPCTULIN]YMCKOM
Jlesly Kajema OyoOpera, IITO OMIHKY]y XPOHHYHO Omba-
LMBambe, QUPEKTHO KOPEHIIY Ca CMambemheM (PyHKIuje
OyOpera u ryouTkoM Kamema [5].

Mauro je cryamja y kojuma je mpoydaBana MoryhHoCT
npeaBubama Gp3uHe Mporpecuje XpOHUYHE WHCYDULH-
jeHIje KajTeMa y3pOKOBAHE XPOHUIHUM OOAIMBAHEM.
Wmajyhu to y Bungy u xopucrehu HykiaeapHu aHTHreH
npomudepanmje henmuja (PCNA) kao mapkep nposude-
pauuje henuja, ub OBE PETPOCHEKTUBHE CTy/Mje OO je
Jla Ce TPOILIEHH 1A JIM Ce Ha OCHOBY MHTEH3UTETA IIPOJIH-
depanuje hemmja y BackyrapHOM, IJIOMEPYJICKOM U Ty-
Oy/IOMHTEPCTHLN]YMCKOM Jiely TKHBA KajeMa C XpOHUY-
HUM O0AIMBAHEM, TOOUjEHOT GUOTICHjOM, MOJKE TIPe/I-
BUJIETH GP3MHA TIPOTPECUje XPOHUYHE UHCYPUIIU]eHIIU]e
KaJIeMa y3POKOBAHE XPOHUYHUM OLOAIUBAIHEM.

METO/] PAIA

Y pany je peTpOCIIEKTHBHO aHAIM30BAHO 27 GOJIECHWKA KOJ,
KOJUX je Y4MIbeHa TpaHCIUIaHTanuja 6y6pera y MucrturyTy 3a
ypornorujy u nedponorujy Kimunnukor uenrpa Cp6éuje y Beo-
rpany usmeby 1987. u 1994. roguse, ¢ MPeTXOAHO MOCTABIbE-
HOM [MjarHO30M XPOHHUYHOT ofbaumBama. JBangecer u jeman
GOJIECHUK je 6O MYIIKOT II0JIa, a IIEeCT JKEHCKOT, IPOCEYHe CTa-
poctu 33,81 + 10,54 roguna (om 18 mo 56 roguna). Kop 22
GosecHrKa OyOper je TPaHCIUIAHTHCAH OJ )KUBOT CPOJHOT [a-
BaoLa, a KOA HeT 0f yMpiie ocobe.

[ujarHo3a XpoHUYHOT o0alBaba TIOCTAB/bEHA je Ha OCHOBY
KIMHAYKUX [[apaMeTapa, Kao WTo Cy: nporterHypuja Beha o 1
g/24h, aprepujcka XunepTeH3uja, KPeaTHHUH y cepyMy Tpeko 200
umol/L HajpaHuje mecT Mecely TOC/Ie TPAHCIUIAHTALMjE, U Ha
OCHOBY MATOXHCTOJIOLIKOT Hasa3a (knacugukaumja no baundy).
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CIMNKA 1. Excnpecwvja PCNA y BackynapHoMm geny TKunBa kanema
nobujeHor 6uoncujom ko 6onecHnka ¢ 6p3omM nporpecunjom — A
(PCNA x 87,5) n 6onecHuka ca crnopom nporpecujom — B (PCNA
x 87,5).

FIGURE 1. PCNA staining in renal allograft biopsy-vascular com-
partment-fast progression group — A (PCNA x 87.5) and slow
progression group — B (PCNA x 87.5).

Kimunuaky Tok GoecHrKa je peTpOCeKTHBHO, Off AaHa Ou-
orcuje, aHAIIM30BaH U Haxreaan 24 meceua kof 14 GonecHu-
Ka, 10 modveTka xemonujanuse kox 11 GonecHuka, u 10 U3He-
HaJHEe CMPTH KOZ Ba GosecHuka. [Ipema Gp3uuu mporpecuje
XPOHUYHOT OA6annBama GOMECHNIN Cy CBPCTAHHU Y [BE TPyIIe:
y rpyImy ¢ 6p3oM nporpecujoM (Haru6 perpecuone junuje Behu
on munyc 0,130) u y rpyny ca ciopom nporpecujom (Harub pe-
rpecuoHe auHuje Mawu of munyc 0,130).

MmyHocynpecuBHa Teparuja je IpUMemhUBaHa MIPeMa Mpo-
TOKOJTy, @ CacTojasa ce off aHTHIMMQOLMTHOT IOOYINHA, [H-
KJIOCIIOPHHA, a3aTHONPUMA U CTEPOUJHUX XOPMOHA.

Melﬂog ucuuiiuearba MOHOKAOHCKOL aHlluillesa Ha

HyKAeapHu anitiulen aposugepayuje heauja
Y pany cy xopuurhenn napaduHcKy ucedny TKMBa GOIECHUKA
KOJ|, KOjUX je paHuje yrBpheHa AujarHo3a XpOHUYIHOT OAGALHU-
Bama Kajema (27 GonecHuka). 3a UCIIUTUBAbE MOHOKJIOHCKOT
aHTUTENA HA HyKJI€apHM aHTHreH nponudepauuje hemuja y
TKUBY, 06UjeHOM 6uorcujom, KopuiiheH je cTpenTaBugnH-6u-
OTHH-TIEPOKCHU/IA3HN METOL 60jerba (KUT MOHOKJIOHCKOT HYKJIe-
apHor anturena nposudepauuje hennja pupme DAKO) npe-
Ma HaBe/IEHUM YIyTCTBHMA [6].

IMo3uTuBaH Hala3 Ha HyKJEAPHU aHTUreH nposmdepanyje
henuwja y mojeuHUM /1eJI0BMMA MATOXMCTOJIOLIKOT MPErapara
KOZIMpaH je Off ,jefan” mo , TpU”, a MATOXHUCTOJIOUIKY Iperna-
par HOPMAJIHUX TOH3W/IA CIYXKHO je KaO IO3UTHBAH KOHTPOJI-
HU Hajas.
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CIMNKA 2. Ekcnpecuja PCNA y rnomepynckoM Aeny TKvea Ka-
nema pobujeHor Buoncunjom kon 6onecHuka ¢ 6p3om Nporpecu-
jom — A (PCNA x 350) n 6onecHwka ca cnopom nporpecujom — B

(PCNA x 350).

FIGURE 2. PCNA staining in renal allograft biopsy-glomerular
compartment-fast progression group — A (PCNA x 350) and
slow progression group — B (PCNA x 350).

TABEJIA 1. Mopaun o 6onecHuumMma.
TABLE 1. Data on patients.

lMon | Crapoct | HaBanay | Harub perpe-
Ipyne (m/) | (roauHe) (k/k) CHoHe NuHuje
Groups Sex Age Donor Slope of re-
(m/f) | (years) | origin (I/c)| gression line
Bpso nporpeaviuyha 34.27 N
Fast progression I L9088 10/0 0.278 + 0.086
Cnopo nporpeauyha 12/5 37.4 12/5 0.087+0.039
Slow progression +0.7 A

CTaTnCTMYKa 3Ha4ajHoCT | p >

Statistical difference 0.05 |P~ 0.05| p>005

P <0.05

X — XMBUW cpogHu fasanad; | - living related donor;
K — KagaBep; ¢ — cadaver;

Ciiamiuctiivuxy metriogu

Y pany cy npumerbeHe IeCKpUNTHBHE CTATUCTUYKE aHa-
Jm3e, Kao LITO je apUTMETHYKA CPeArHA C MepaMa [Hc-
nep3uje, CTaHJApAHA JeBUjalnja, 4 3a TECTUPAE CTATH-
CTHYKHMX 3HAYajHOCTH pasiuKa KopuinheH je Te-Tect.
[Tporpecuja uncydunmjerimje Kasema 6yopera mpoie-
IbMBAHA je Ha OCHOBY Harnba perpecruoHe JuHHje, J00U-
jeHe Ha OCHOBY MPOMEHE PEIUIPOYHE KOHIEHTpALHje
KpeaTuHuHA y (pyHKUMju BpemeHa. CremeH Kopenarpmje
usmeby ucnmTrBaHUX MapaMerapa yrBphuBa# je momohy
KoeuIujeHTa JTMHeapHe KOpenanyje.
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CJIMKA 3. Ekcnpecuja PCNA y Ty6ynynHTEpCTULMYMCKOM Aeny
TKMBa kanema fobujeHor GuoncujoMm kon 6onecHuka ¢ 6p3om
nporpecujom — A (PCNA x 87.5) n bonecHuka ca cropom npo-
rpecvjom — B (PCNA x 350).

FIGURE 3. PCNA staining in renal allograft biopsy-TIN compart-
ment-fast progression group — A (PCNA X 87.5) and slow pro-
gression group — B (PCNA x 350).

PE3VYJITATU

Y T1abenn 1 cy nmpukaszaHu mojany o GOJECHUIIMMA IO
rpymama. Moske ce youuTH [ja ce rpyre HUCY CTATHCTAY-
KM 3HAYajHO PA3/IMKOBaJE IO 3aCTYIUCHOCTH IOJIOBA,
IIPOCEYHO] CTAPOCTH | BPCTH TpaHciuianTanuje. Ilocro-
U CTATUCTHYKY 3HAYAjHA pas3/uKa y OP3UHM Iporpecuje
XPOHHMYHE HHCY(QUIHjeHIInje KajleMa, OJHOCHO, HAruo
perpecrone JuHUje 3a TPyIy GolecHUKA ¢ Gp3oM mpo-
rPeCHjoM XPOHUYHOT OfGalMBaba 3HAYAjHO je Behu of
Haru6a rpyne GOIeCHUKA Ca CIIOPOM IIPOrPECHjOM.

Ha cmukama 1-3 mpukasana je ekcrpecuja HyKieap-
Hor aHTurena nponudepanmje henmmja y Backymapuom,
[JIOMEPY/ICKOM U TYOYJTOHHTEPCTHIIN]YMCKOM A€y TKH-
Ba Kasema gobujeHor 6uoncujom. Hykineapuu anturen
nposudepauuje henuja je mporeun y jenpy henuje xoju
y4ecTByje y umKiaycuma henuja, moceGHO y peryiaanuju
npomudepanuje henmja, Tako ma mpenacrasma Mapkep
nposudepauuje. [Tomohy MoHOKIOHCKOT aHTHTENA, KO-
je ce Be3dyje 3a oBaj aHTHreH y jenpy hemumja y mponude-
paumju, jeapa ce 060je of CBETI06PAOH [0 TAMHOOPAOH.

Y Tabenama 2 m 3 mpuKaszaHH Cy pe3yaTaTH CEMH-
KBAaHTHUTATHBHE MPOLEHE €KCIIPeCHje HyKJIeapHOT aHTH-
rera nposudepanmje henuja y rmomepynuma (mposnude-
panmja henmja Me3aHrujyma), HHTEPCTHIUjYMY ¥ TyOYII-
uma (nponudepanuja muMpoOUKUTa) U KPBHUM CYLOBAMA

TABEJA 2. CemnkBaHTMTaTMBHaA npoleHa ekcnpecnje PCNA y
TKnBy 6onecHuka, nobujeHom Groncujom, ¢ 6P3oM NPOrpecKjom
XPOHUYHE NHCYDULMjeHLmnje Kanema TpaHecnnaHTucaHor bybpera.
TABLE 2 Scores of PCNA immunoreactivity in glomerular, TIN and
vascular compartment - patients from fast progression group.

s lMponugepaunja lMponugepauym- lMponngepaumja
o ! )
$E me3aHrujyma y Jja numcpoumTa nmmgouymnta u FMA y
3 rnomepynima y TIN-y UHTUMU KDBHUX Cy40Ba
S & | Glomerular mesan- | Lymphocytes | SMC and lymfocytes in
uQ gial proliferation in TIN vascular intima

1. 2 2 3

2. 2 2 2

3. 2 3 2

4. 3 2 3

5. 1 2 3

6. 2 2 3

7. 1 2 3

8. 2 2 2

9. 2 1 3

10. 2 2 2

MT = henuvje rnatknx muwnka
SMC = smooth muscle cells

TABEJIA 3. CemukBaHTUTaTUBHa npoleHa ekcnpecuje PCNA y
TKMBY O06MjeHoM Broncujom koa 6onecHmKa ca Cnopom nporpe-
CUjOM XPOHUYHE MHCYDULMjeHUMje Kanema TpaHcnnaHTucaHor oy-
Opera.

TABLE 3. Scores of PCNA immunoreactivity in glomerular, TIN and
vascular compartment - patients from slow-progression group.

N lNponugepaunja lNponugeparim- lponugepaunja
T n A .
$E me3saHrujyma 'y ja numpoumta | mmepouymta u FMA y
g8 riomepynuma y TIN-y UHTUMU KDBHUX CyA0Ba
S & | Glomerular mesan- | Lymphocytes | SMC and lymfocytes in
L gial proliferation in TIN vascular intima
1. 0 1 1
2. 1 2 1
3. 1 1 1
4. 1 1 1
5. 1 1 1
6. 1 1 0
7. 1 1 1
8. 1 3 2
9. 1 1 2
10. 0 1 2
11. 1 1 1
12. 1 1 1
13. 1 1 1
14. 2 2 2
15. 0 0 1
16. 2 2 2
17. 0 1 1

M = henwuje rnatkux muwmnha
SMC = smooth muscle cells

(mpormdepanuuja henuja miatkux mumwmha u mumdornu-
Ta) KO 0OJIECHUKA C GP30M U CIIOPOM IIPOTrPECH]OM XPO-
HUYHE MHCYPUIMjeHIUje KaleMa, y3POKOBAHOM XPOHUY-
HHUM ofibauuBameM. Y Tabesnu 4 NpuKa3aHu Cy pe3ysiTaTu
nopehema ekcrpecuje HykJIeapHOTr aHTHTEHA Mposmde-
paumje henwja usmeby mcnmtuBanux rpyna. Exkcnipecuja
HyKJIEADHOT aHTHTeHa npommdeparnmje hemmja, ogHOCHO
unTeHsuTeT npomudepanuje hennja, sHauajuo je seha y
rpynu OOJIeCHMKA ¢ GP30M MPOTPECHjoM Y CBa TpHU MO-
cMaTpaHa Jea TKUBA KajeMa JOOHjeHOr GHUOIICHjOM.

Takobe, ncnuriBama cy nokasana ja MHTEH3UTET [IPO-
mugepanmje henmmja y BacKygmapHOM, TyGYJIOMHTEPCTH-
LIHjYMCKOM M IJIOMEPYJICKOM JIeJly TKUBA AOOUjeHOor Ou-
OIICH)OM 3HAYajHO KOPEJIHIIe C HATHOOM perpecHoHe JIv-
HUje OJIHOCHO OP3MHOM TIPOTrpecHje XpOHUYHE HHCYu-
nujennyje kanema (TaGena 5).
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TABEJIA 4. MNMopeherbe apUTMETUYKMX CpednHa CEMUKBAHTUTA-
TUBHe NpoueHe ekcnpecnje PCNA y Tknsy nobujeHor 61Moncujom
ko[, bonecHuka ¢ 6p3om 1 rpyne 6onecHuka ca crnopom nporpe-
CUJOM XPOHUYHE MHCYydMUMjeHUMje Kanema TpaHCnAaHTUCcaHor
Oybpera.

TABLE 4. Means + standard deviation of PCNA immunoreactiv-
ity scores in different tissue compartments in fast and slow pro-
gression group and statistical significance of differences betw-
een the means of the groups.

lMponugepa- _ | MNponngepauymja
umja Mme3aH- fp gﬂl;lﬁge nmmeoumTa mn
Tpyre rujyma 'y rno- nmﬁ t;Oth ura MR y uHTUMMN
G Mepynuma y TIN-y KpBHUX CynoBa
roups Glomerular |\ /b oo SMC and
mesangial t}é s% TII\Z lymphocytes in
proliferation vascular intima
Bpso nporpeauuiyha 19+053 | 20+044 | 2.6+048
Fast progression
Cnopo nporpeanuyha | g gg , 058 | 1.2+ 0.64 | 1.23 + 054
Slow progression
CTaTncTnyka 3HavajHoOCT
Statistical difference p<0.01 p <005 p < 0.0001

MTh = henuje rnatkux muwmnha.
SMC = smooth muscle cells.

TABEJIA 5. KoeduumnjeHT kopenaumje (r) namehy ekcrnpecuje
PCNA y pa3nu4uTvm genosuma Tkvea [obujeHor 61oncujom u
Harnba perpecroHe NvHWje n3pavyHaTo 3a CBe OONECHUKE.
TABLE 5. Coefficient of correlation (r) between PCNA immuno-
reactivity scores in different tissue compartments and slope of
regression lines of all patients examined.

lNponugepauynja
nmmeoumta u FMA
Y UHTUMM KPBHUX CY-
JzoBa
SMC and lymphocy-
tes in vascular intima

R 0.5562 0.567 0.671

P < 0.01 < 0.01 < 0.01

'MTh = henuje rnatkux muwmnha.
SMC = smooth muscle cells.

[Mponugepaumja me-
3aHrujyma y rnome-
pynuma
Glomerular mesan-
gial proliferation

lNponugepaunja
nmmeoumta y TIN-y
Lymphocytes in TIN

JVICKYCHJA

Y3porm xpoHuuHe HHCY(DUIHjEHIIHje TPAHCIUIAHTHCAHOT
OyOpera, OCMM XpPOHHYHOI' O/10alMBamba, MOXKe OUTH U
He(PPOTOKCUYHOCT LMKIOCIOPHHA, TIOHAB/bAHE CIIU30/e
aKyTHOT Ofi0allBamba, PEKypeHTHA GosecT OyOpera, Xu-
PypILKe ¥ yposolKe KoMmukanmje. Mebytum, xporuny-
HO Of0alMBalbe je HajBaXkKHU]e, jep Hajuenthe qOBOAM 1O
ryOuTKa Kajgema y KacHUjeM MOCTTPAHCIUIAHTAIMOHOM
nepuoxy. OBaj nopemehaj ce oyMKyje HajU3paKeHUjOM
AHEMH)OM, apTEPUjCKOM XHUIIEPTEH3HjOM U IMPOTEHHYPHU-
joM, anu 1 HajOp>KOM mporpecujoM Gomectu [7].

Y MHOrmM CcTyamjama ¢ HATUBHMM OyGpe3uma, MCIH-
Tyjyhu kopenanujy unrpanuje rmomepyna ¢ Mopdoso-
IIKAM [IPOMEHAMa Y IVIOMEPY/IMMA WIN UHTEPCTULIN]YMY,
JIOKAa3aHO je Ja Ha mporpecujy Gonectu Oy6Gpera yrudy
MmehycoGHe nHTepakyje MpoMeHa y CTPYKTypH TKHBA Oy-
6pera u dynkuumje 6yopera [8—10]. Haxanocrt, cimanu
PajgoBH Y TPAHCIUIAHTALMOHO] He(DPOIOTHjH PETKH CYy.

IMocnenmwom u3menom baudose kmacudukanmje uc-
KPUCTAJIM30BAHO je CTEIIEHOBAake XPOHUYHUX IIPOMEHA
y miomepyauma npu ogbauusamy. [lojasa 13B. mryc-mu-
HYC AyIUINX KOHTypa Ha KBAJpaT y KAIWIAPHO] MET/bH,
KOje HACTajy ycjel UHTEPIO3Ulje Me3aHIHjyMa, Tpel-
CTaBjbajy HajcrienuuIHuje IPOMEHEe Y XPOHUYHO] TPaH-
cruantanuonoj rnomepyinonatuju [11]. Kepou (Kerby)
u capaguauny [12] cy ykasamu ua nosehany excripecujy
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(akropa pacra pubpobdracTa-jenan, penentopa Gpaxkro-
pa pacra ¢pubGpo6racTa U HyKIEAPHOT AHTUTEHA TTPOJIH-
depauuje henwmja y mesanrujckum u enurennum henuja-
Ma MPH XPOHUYHOM OA0ALMBAY TPAHCIUIAHTHCAHOT Oy-
6pera.

[Mocnenmux roguHa je MOKA3aHO [a HA HCXOJ IPO-
rPeCHBHUX OGIMKA TVIOMEPYIOHE(PPUTHCA HATUBHUX Oy-
Opera yTude rpe CTereH IPOMeHa Y TyOyIONHTep CTULIH-
jyMy HETO CTeIleH IIpoMeHa y romepynuMa [13, 14]. ¥V
XPOHUYHOM OfAOAlMBaKYy TPAHCIUIAHTUCAHOr OyOpera
[IPOMEHE y TyOYJIOMHTEPCTULMjYMY MOTYy OWTH BeoMma
orncexxue, ¢ omrehemem TyOyna, 3anambemeM u Guépo-
3oM uHTepcTunmjyma. ¥ crymuju Topma (Thorm) u ca-
pazauka [15] mokasano je ga Mepeme nposnudepanyje
henuja y GHONCHjCKMM TKUBUMA KajieMa, HyKJICAPHH aH-
tured nponudepanuje henja Moxke 6uTu 106ap TMOKa-
3aTe/b AKYTHOT OfibanuBama hennja, 4yak u ako ce uH-
¢dunrpatu henuja vanase y doxkycuma.

[TojaBa OKJIy3UBHHX NPOMEHA Y KPBHUM CyIOBUMA
TKUBA KajeMa OyOpera IIaBHO je 06eseXje XPOHUIHOT
onbanuBama. Taunu matodusnonomku gorabaju koju
JIOBOJIE IO CTBaparba HEOMHTHME HHUCY JOII YBEK JOBOJb-
HO pacBeT/beHU. Y CTYAWJU Y KOjOj Cy Jie3uje HHTUME Y
XPOHUYHOM OfI0ALMBAKY MPOydYaBaHe MOPQOIOIMKA 1
umyHoxucroxemujcku, Iynmecopo (Gouldesbrough) w
capagauny [16] cy youmnin KOMIUIEKCHE W aKTHBHE WH-
tepakuuje u3meby hemmnja enporena, makpodaraux he-
smja, mumonura T u henmja matkux mumuha. Takobe,
Kep6u u capaguuiu [17] cy ykasamu ua nosehany exc-
npecujy axkrTopa pacra pubpobracra-jefan, perentopa
3a (akTop pacra pubpPOGIACTA U HYKIEAPHOT AHTUTEHA
nponudepanuje henuja Ha 3uAy KpBHUX CyLOBa y Xpo-
HUYHOM OZ0alyBamky TPAHCIUIAHTHCAHOT OyOpera.

W3 maseneHor ce Moke 3ak/byduTd fa je nosehana
eKCIIpecHja HyKJIeapHOT aHTHreHa nponudepanuje hemm-
ja, kako y henmjama miomepysia Tako u y uHpHITpATAMA
MHTEPCTULMjyMa, Beh y JmuTepaTypu ONMMCHBAaHA KaKO Y
AKyTHAM TAaKO U Yy XPOHHUYHHMM OJGAI[MBUIGUMA TPaH-
crutanTrcanor 6y6pera. C apyre crpaHe, y XeMaTO-OH-
KOJIOIIKUM CTYZHjaMa 4eCTO Ce HYKJIE€apHH aHTUTEH Mpo-
madepanmje hemmja Kopuctu He CaMO Kao0 MapKep TPOIU-
depanyje henmja Beh u kao dakrop nporuose [18-20].

Y 0BOj CTyauju IpBU IyT je mpouemeHa MoryhHoct
na ce, momMohy mcruTHBaba eKCIpecHje HYyKIeapHOT aH-
tureHa nposudepanuje hemuja y TKuBMMa Kajema C
XPOHUYHUM O0AIMBAKEM, NPEIBUIU Op3UHA MPOrpe-
cuje XpoHuuHe uHCybumjennuje Kanema. Vcnurusama
Cy 1MoKasaja Ja /iBe TpyIe OOIeCHUKA C Pa3InduToOM Op-
3MHOM TIPOrpecHje XPOHUYHE UHCY(PUIMjeHIMje KaTema
[MOKA3yjy ¥ pas3iuduT uHTeH3uTeT nponudepanmje hemm-
ja y BaCKy/llapHOM, [TIOMEPYJICKOM H TyOYJIONHTEP CTULH-
JYMCKOM Jieny, OHOCHO Jia je mposudeparyja MHTEH3B-
HUja y rpynu GomecHuKa ¢ 6p3om mporpecujom. Takohe,
CUTHU(UKAHTHO 3HAYajHA KOpeJalnyja je JOoKasaHa W3-
mehy HarmGa perpecMoHe KpuBe M CTereHa nponudepa-
uuje henmja.

Ha ocHoBy HaBefeHUX HCIIUTHBaIba MOXKE CE 3aKJby-
YUTHU /1A je YIOTPeOGOM HYKJIEAPHOT aHTUTeHa Tposude-
pauuje hennja kao mapkepa nponudepanuje henuja, mo-
ryhe mpeaBungeTn Gp3WHYy XPOHWYHE WHCY(HIMjEHIH]e
KaJieMa Y3pOKOBaHY XpPOHUYHUM O/I0ALMBAEM.
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Since the introduction of kidney transplantation, the short-
term patient and graft survival have been progressively im-
proving, but the long-term graft survival and half-life of trans-
plants have not. Beyond doubt, chronic rejection (CR) rema-
ins the major cause of chronic graft failure and is responsible
for the loss over 10 years of 50% of grafts. (1-4).

CR is characterized clinically by proteinuria, hypertension and
declining renal function, and pathologically by arteriosclero-
sis, glomerulosclerosis and interstitial fibrosis. The progres-
sive morphological changes of glomerular, vascular and tubu-
lointerstitial (TIN) compartments in renal allografts experienc-
ing chronic rejection correlate directly with declining renal
function and the eventual graft loss [5]. In consideration of
this fact and using proliferating cell nuclear antigen (PCNA) as
a marker of cell proliferation, a retrospective analysis of renal
allograft biopsies was carried out with the aim to determine
whether quantification of the cell proliferation activity in three
tissue compartments may be used as a prognostic index of
CR progression.

SUBJECTS AND METHODS

Clinical course and biopsy specimens of 27 patients with clin-
ically and morphologically confirmed (Banff schema) diagno-
sis of CR were retrospectively evaluated.

Patients were transplanted between 1988 and 1994 at our
Institute and regularly followed-up for at least 2 years after
transplantation (14 patients), or till haemodialysis has been
resumed (11 patients) or till death (2 patients).

The progression rate of renal graft function deterioration was
estimated by slopes of regression lines obtained by plotting
1/sCr vs time. According to the progression rate after biopsy
patients were divided into two groups: fast progression gro-
up (10 patients) and slow progression group (17 patients).

Immunosuppressive regimens included induction with anti-
lymphocyte globulin followed with cyclosporine, steroids and
azathioprine.

Immunohistochemistry. Sections of formalin-fixed, paraffin-
embedded tissue were stained for PCNA with monoclonal
mouse anti-proliferating cell nuclear antigen (clone PC 10,
Dako) as follows in ref. [6]. PCNA immunoreactivity of smo-
oth muscle cells and lymphocytes in vascular intima, lym-
phocytes in TIN and glomerular mesangium proliferation was
assessed by semiquantitative scoring (scale 0-3). Normal ton-
sil was used as a positive control. Differences between
groups were evaluated using Student'’s t-test. Pearson’s cor-
relation test was used to study the relationship between
variables. P values <0.05 were considered as significant.

RESULTS

Data on patients are presented in Table 1. The only statistical
difference was in progression of chronic graft failure pre-
sented by regression lines obtained by plotting 1/sCr vs time.

PCNA protein expressions in vascular, glomerular and TIN
compartments for both groups are presented in Figs. 1-3.. PC
10 immunoreactivity was confined to the nucleus. The pat-
tern of staining was granular or diffuse.

Individual values of the scores of PCNA immunoreactivity in
different tissue compartments for the groups examined are
presented in Tables 2 and 3. Comparison of the means of
PCNA immunoreactivity scores in different tissue compart-
ments of fast and slow progression group showed that cells
proliferation in glomerular, TIN and vascular compartments
are significantly higher in the fast than in the slow progres-
sion group (Table 4). Besides, significant positive correlation
was found between the .slopes of the regression lines plot-
ting 1/sCr vs. time and cells proliferation scores for all com-
partments (Table 5).

DISCUSSION

Chronic graft failure may occur due to CR, cyclosporine neph-
rotoxicity, repeated acute rejection, recurrent glomerular dis-
eases, surgical and urological complications, but CR was rec-
ognized as the most common cause of chronic graft failure
and renal graft loss [7].

Progression of renal disease reflects the interactive effects
of changes in the structure and function. This notion has
been examined many times in the native kidneys by studies
correlating glomerular filtration rate with architectural deteri-
oration in the glomerular or interstitial compartment [8-10].
Meanwhile, the similar studies in human renal allograft are
scarce.

Increased PCNA immunodetection in glomerular cells as well
as in interstitial infiltrates was described in acute and chronic
renal graft rejection and diagnostic value of this finding was
analyzed [12,15]. Similarly, PCNA was often examined immu-
nohistochemically in lymphoma and solid tumours as a mark-
er of cell proliferation, but its reliability as a prognostic factor
was also evaluated [18-20]. In the present study the prog-
nostic value of PCNA expression in different tissue compart-
ments of renal grafts experiencing CR was examined for the
first time. The present study revealed that two groups exam-
ined with the different chronic graft failure progression rate
as the main difference had significantly different proliferation
of cells in glomerular, TIN and vascular compartments. PCNA
immunoreactivity scores in these three compartments were
significantly higher in the fast than in slow progression group.
The significant positive correlation between the slope of the
regression line plotting 1/sCr vs. time and cell proliferation in
glomerular, TIN and vascular compartments was also found.
Therefore, it was suggested that the measurement of PCNA
expression in renal graft tissue might be used as a prognos-
tic index.

Key Words: Renal allograft rejection, PCNA marker. (SRP
ARH CELOK LEK).

SANJA SIMIC-OGRIZOVIC
Institut za urologiju i nefrologiju
Klinika za nefrologiju

11 000 Beograd, Pasterova 2
Tel.: 3618-444/2434

E-mail: dst@Eunet.yu

163



CPMCKN APXNB 3A LLEJTOKYTHO JNNEKAPCTBO

[*5] N =

N

“w

N

o«

Nel

10.

JIMTEPATYPA

. Paul LC. Chronic renal transplant loss. Kidney Int 1995;47:1491-9.
. Hiesse C, Rieu P, Larue JR, Kriaa F, Goupy C, Benoit G et al. Late graft

failure and death in renal transplant recipients: analysis in a single-cen-
ter population of 1500 patients. Transplant Proc 1997;29:240-2.

. Stein-Oakley AN, Jablonski P, Tzanidis A, Baxter K, Howden BO,

Marrshal VC et al. Development of chronic injury and nature of inter-
stitial infiltrate in a model of chronic renal allograft rejection.
Transplantation 1993;56:1299-305.

. Massay ZA, Guijarro C, Wiederkehr MR, Ma ZM, Kasiske BL.

Chronic renal allograft rejection: Immunologic and nonimmunologic
risk factors. Kidney Int 1996;49:518-24.

. Tullius SG, Hnacock WW, Heemann U, Azurna H, Tilney NL.

Reversibility of chronic renal allograft rejection. Critical effect of tune
after transplantation suggests both host immune dependent and inde-
pendent phases of progressive injury. Transplantation 1994;58:93-9.

. Schmitt FC, Rabenhorst SH, Maecla SA, Colturato V, Melo LN.

Estimation of growth fraction in fine needle aspirates from non-Hodg-
kin-s lymphoma using proliferating cell nuclear antigen. Correlation
with the Kiel classification. Acta Cytol 1996;40:199-204.
Simic-Ogrizovic S, Djukanovic Lj, Stojkovic D, Blagojevic R, Sindjic M,
Radivojevic D et al. Characteristic of chronic graft failure. Med Istraz
1999;33:50-6.

. Neilson E.G. Tubulointerstitial injury and its role in progressive renal

damage: Summary and conceding remarks. Kidney Int 1994;45(Suppl
45):116-7.

. Lan HY, Nikolic-Paterson DJ, Mu W, Atkins RC. Local macrophage

proliferation in the progression of glomerular and tubulointerstitial
injury in rat anti-GBM glomerulonephritis. Kidney Int 1995;48:753-60.
Ingram A, Parbtani A, Thai K, Ly H, Shankland SJ, Morrissey G et al.
Dietary supplementation with L-arginin limts cell proliferation in the
remnant glomerulus. Kidney Int 1995;48:1857-65.

Pyxoiiuc je gocitiasmer Ypegrnuminiey 6. I11 2001. 1o0une

164

11.

12.

13.

14.

15.

16.

17.

18.

20.

Solez K, Alexen RA, Benediktison, Burdik JF, Cohen AH, Colvin RB et
al. International standardization of criteria for the histologic diagnosis
of renal allograft rejection: The Banff working classification of kidney
transplant pathology. Kidney Int 1993;44:411-22.

Kerby JD, Verran D], Luo KL, Ding Q, Tagouri Y,. Herrera G A et al.
Immunolocalization of FGF-1 and receptors in glomerular lesions asso-
ciated with chronic human renal allograft rejection. Transplantation
1996;27:19-200.

Strutz F, Neilson EG. The role of lymphocytes in the progression of
interstitial disease. Kidney Int 1994;45(Suppl 45):106-10.

D-Amico G. Tubulointerstitium as predictor of progression of glomeru-
lar disease. Nephron 1999;83:289-95.

Thorn M, Palmer A, Catteli V, Cook T. Proliferating cell nuclear antigen
(PCNA) as a diagnostic marker of acute rejection in routinely processed
biopsies of renal allografts. Nephrol Dial Transplant 1994;9:153-5.
Gouldesbrough DR, Axelsen RA. Arterial enclothelialitis in chronic
renal allograft rejection: a histopathological and immunocytochemical
study. Nephrol Dial Transplant 1994;9:35-40.

Kerby JD, Verran DJ, Luo KJL Ding Q, Tagouri Y, Herrera GA et al.
Immunolocalization of FGF-1 and receptors in human renal allograft
vasculopathy associated with chronic rejection. Transplantation
1996362(4):467-75.

Kamel OW, Warlike RA, Banks PM. Localisation of proliferating cell
nuclear antigen (PCNA/cyclin) in workshop cases of Hodgkin-s disease
and Non-Hodgkin-s lymphomas. Semin Diagn Pathol 1992;9:311-4.

. Hall PA, Levison DA, Woods Al. Proliferating cell nuclear antigen

(PCNA) immunolocalization in paraffin section: an index of cell prolif-
eration with evidence of deregulated expression in some neoplasms. ]
Path 1990;162:285-94.

Klemi PJ, Alnen K, Jalkanen S. Proliferating cell nuclear antigen
(PCNA) as a prognostic factor in non-Hodgkin-s lymphoma. Br ]
Cancer 1992;66:739-43.



