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COOTHOLUEHUE TUNOB KJIETOK UHTEPCTULUUAJIBHOIO NPOCTPAHCTBA
CEMEHHUKOB NMPU UHTPATECTUKYJIIPHOW AJIJTOTPAHCINJIAHTALLUU
CEMEHHUKOB HOBOPOXXAEHHbIX MbILLEN

UHcTUTyT Npo6nem kpnodbuonorum n kpuomeauuuHol HAH YkpauHbl (r. XapbKoB)

MccnenoBaHme BbIMOMHEHO B paMkax Hay4yHO-UC-
cnepoBatenbckon  Tembl  «CTPYKTYPHO-DYHKLUMO-
HaNbHble CBOWCTBA M nMponudepaTyBHbIA NOoTeHuMarn
3HOOKPUHHbIX TKAHEN NPY KyNbTUBUPOBAHUMN, KPUOKOH-
CEepBUPOBAHUM U TpaHchnaHTauun» (wunodp 2.2.6.64,
Ne rocynapctBeHHol pernctpauum 0111U001196).

BctynneHne. CeMeEHHMKM MekonuTalowmx o06-
NafaloT  3amevaTteslbHbiM  CBOWCTBOM  MMMYHOMPU-
BUNErMPOBAHHOCTU N B TO Xe BpemMs 3PPEKTUBHLIM
JIOKa/IbHbIM BPOXAEHHBIM UMMYHUTETOM. OTU CBOW-
CTBa BO3MOXHbI Gnarogaps AByM B3aVMOCBS3aHHbIM
KOMIMOHEHTaM: MOPQONOrMyeckoMy CTPOEHUIO Op-
raHa n cBoMcTBY ero knetok. OHM obecnevnBatoT, BO-
nepBbIX, 3aLLMTY ayTOAHTUIEeHOB OT MOBPEXAAIOLLEr0
0enCcTBUS UMMYHHOW CUCTEMBbI, BO-BTOPbIX, NMPOTMBO-
[elnCcTBME BHEOPEHMIO NAaTOreHHOM Gopbl.

CeMEHHMKN MNEKONUTAIOWMX COCTOAT U3 OBYX
OCHOBHbIX KOMMOHEHTOB: CEMEHHbIX KaHaNbLEB N UH-
TepcTMumManbHOro npocTpaHcTBa mexay Humun. Co-
OTBETCTBEHHO, OCHOBHbIMU MX DYHKUUSAMU ABASIOTCA
cnepmartoreHes 1 ctepomaoreHes. VIHTepctuupnansHoe
NPOCTPaHCTBO NPeACcTaBasieT CoOO0IN PbIXyo COEANHN-
TeNbHYI0 TKaHb C TOHKMMM KonnareHoBbIMu durbpunna-
MU, a Takxke HeOOoNbLUNM KOJInYecTBoM hburbpobnacTtoB
N Me3eHXMMasbHbIX KNeTok. OHO Takke comepXuT
KNeTKN VMMYHHOW CUCTEMbI, KOTOPble OTBETCTBEHHbI
3a BPOXAEHHbIV M NPUOBPETEHHbBI UMMYHUTET, U KNEeT-
ku Jlengura, noKkann3oBaHHbIE B BUAE KACTEPOB KJle-
TOK BONIM3M Kanunnsipos.

Bbino nokaszaHo, 4TO COOTHOLUEHME Pa3fNYHbIX
TUMNOB KJIETOK UMMYHHOW CUCTEMbI B MHTEPCTULMNASb-
HOM MPOCTPAHCTBE PA3/INYHO NPU Pa3BUTUM BOCNAIN-
TENbHOr0 NPOLLECCa B CEMEHHMKAX. HaCcTHbIM cly4aem
BOCMANUTENbHON peakunn SBASETCHS MMMYHOJNIOrmye-
CKOe OTTOopXXeHMe. B nocTatoyHo 60nbLIOM KOIMYECTBE
paboT Gblna NnokasaHa BO3MOXHOCTb MPOAJIEHNS Cpoka
GYHKUMOHMPOBAHMS TPaHCnaHTaTa npu ycnoBmumn no-
MELLEHNS ero B WHTEePCTULManbHOE MPOCTPaHCTBO.
OTMeyeHa 3HauMTenbHas B3aVMMOCBA3b Mexay npu-
CYTCTBMEM Pa3/INYHbIX MOMYNSAUMA KNETOK MMMYHHOM
CUCTEMbI U BblXUBaHMeM TpaHcnnaHntata [1,11]. Beino
nokKasaHo, YTO aNfIoTPaHCMIaHTaLNS BbICOKO UMMYHO-
rEHHbIX OCTPOBKOB NMOMAXKENYA0YHOW Xene3bl NpUBoanT
K 3HAYUTENbHO MEHbLUEMY BOBJIEYEHUIO B UMMYHHbINA
otBeT CD8+ T-knetok namsatn, HO MHAYUMPYET MOsiB-
neHne 6onee aHTUreHcneunduyecknx CD4+CD25+
T-perynatopHbix knetok. CD4+CD25+ knetkn uHAOy-
LUMPYIOT CYMPEecCcuio assIoOMMMYHHOrO OTBeTa in vitro
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n in vivo. Takxe 6b110 Noka3aHo, 4To BBeaeHne CD8+
nnn anuMmuHaumsa CD25+ kneTok NpuBOANAY K HapyLue-
HUIO TONIEPAHTHOCTU K a/I0TPaHCHIaHTary.

Makpodaru, npucyTcTBylOlMEe B UHTEPCTULN-
aNbHOM  MPOCTPAHCTBE, MOP@ONOrMYECKN  CXOXU
Cc Makpodaramu/mMoHOLMTaMM KPOBSIHOrO pycna, HO
B MEHbLLEV CTENEHN CNOCOOHbI MHAYLIMPOBATL MPOBOC-
nanuTesibHble LUTOKMHBLI 1 061a8al0T MMMYHOCYMpEeC-
CUBHbIMU XapakTepucTukamu in vitro [5]. 3HauveHune
3TOM MoNynaAuuK KNeTok B 06ecrnevyeHnn UMMYHHOrO
roMeocTasa B CEMeHHMKax 6bis1I0 MPOAEMOHCTPUPOBA-
Ho B paboTe [10], roe BbIXMBaHWe annoTpaHcniaHTara
napaLmMTOBUOHONM Xenedbl He Obl10 NPOSIOHIMPOBAHO
BBMAOY O4YEHb MasiOro KONMM4eCcTBa PE3UAEHTHbIX Ma-
KpodaroB B cemeHHukax 6apaHa. Kpome TOro, yese-
JIN4eHne KonnyecTsa Mmakpodaros, MPONCXOASLLMX N3
MOHOUMTOB, MPU PasBUTUM AYTOMMMYHHOIrO OpxuTa
WMHOYLMPOBAso U3MeHeHVe banaHca UMTOKUMHOB B CTO-
POHY pasBMTUS BOCHANINTENbHOrO npolecca [14]. Kak
BUOHO U3 NpeacTaBieHHbIX paboT pasnnyHble Grsno-
JIorMyeckme 1 naTonornyeckme NPOoLLECChl 0Ka3bliBaT
3HAYNTENBHOE BO3AENCTBME HA KINETOYHOE OKPYXEHME
B MHTEPCTULMANIbBHOM NPOCTPaHCTBE.

Llenb uccnepoBaHus — U3y4nUTb UISMEHEHME COOT-
HOLUEHNS TUMOB MMMYHHbIX KNeTOK B CeMeHHMKax pe-
LUMAMEHTa NPU MHTPATECTUKYNSAPHOM annoTpaHCnIaH-
TauMm CeMEeHHNKOB HOBOPOXOEHHbIX MblLLIENR.

OO0bEeKT U MeToAbl uUccrefoBaHus. Jkcnepu-
MEHTbI NMPOBEAEHbI B COOTBETCTBMU C «OBOLLMMN NPUH-
LMNaMUn SKCNEPUMEHTOB HA XXMBOTHbIX», 0000PEHHBIMU
| HaumoHanbHbIM KOHFPEeccoM Mo 6G1MoaTMKE 1 Cornaco-
BaHHbIMM C NONoXxeHnamm «Eesponerickon KoHBeHuun o
3almMTe NO3BOHOYHbBIX XVBOTHbIX, MCMNONb3yeMbIX OS5
9KCMNepUMEHTANIbHbIX U APYrX HAYYHbIX Lienen».

[na nony4yeHna OHOPCKMX OPraHOB HOBOPOXAOEH-
HbIX MbILLENM ANS anioTPaHCMIaHTaLNN XXMBOTHbIX BO3-
pactomM A0 1 CyTOK yCbINASAM C NMOMOLUBIO KETaMUH-
KCUNa3nHOBOW MHbeKUUK (ketamuH — 7,5 mr/ 100 T,
kcunasvH — 1,5 mr/ 100 r Beca xuBOTHOro). lNocne
9TOro yepes paspes3 B OPIOLLHONM MOMOCTU U3BNEKANU
ceMeHHUKN. )KnupoBas TkaHb, 3NUANOVMUNC U CEMSIBbI-
HOCALLUMA MPOTOK aKKypaTHO OTAENSINCb OT CEeMEH-
Huka. OpraHbl B docdaTtHOM OydepHOM pacTBope,
copepxatiem 100 en/mn nenuumnnuHa, 200 mkr/mn
cTpenToMuumHa n 5 Mkr/mn amootepuumHa B, Hemen-
JIEHHO NOMELLLANN Ha neg.

TpaHcnnaHTaumio NPOBOANM Nom 0bLLen KeTaMUH-
KCUNasnHoBOW aHecTeanen (ketammH — 2,5 mr/ 100 T,
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kcmnasuvH — 0,5 mr/ 100 r Beca XuBOTHOrO0). [Mpu TpaHc-
niaaHTauMm UCrnob3oBann onepaLmoHHbIi MUKPOCKOT
C ONTMYECKNUM yBENNYEHMEM 12, XONOAHOE OCBELLEHNE
onepaLmoHHOro nong, MMKPOXUPYPrnyeckmnin odprarsb-
MOJIOFMYECKUA MHCTPYMEHTapUin (CKanbnenb, NuHLe-
Thbl, HOXHWLI), UTNIoAepXaTenb C XMPYPrn4eCKOm Urnom,
aHaTOMUYECKNE N XUPYPruyeckme MUHLETHI, LLOBHbIN
matepuan. Obnactb onepaumMoHHOro nons — nepes-
HIOIO CTEHKY OpIoLHOM nonoctn, obpadatbiBanu 70%
MeOVLMHCKUM cnnpToM. Yepe3 paspes3 B OploLUHON
MOSIOCTW NIEBbLI CEMEHHUK BbIBOAUAM HapyXy. C nomMo-
LI XMPYPrMYECKOM UMbl aKKypaTHO Aenany Npokos
B BEpPXHEM noJitoce 6enovyHoM 000SI0HKM CEMEHHMKa
B MecTe, rae OTCYTCTBOBa/M KPYMHble cocyabl. HYepes
STOT NPOKON B TOJILLY MAPEHXMMbI ANHKa NOMELLANN 00~
HOpPCKWeE opraHebl. [locne aToro CeMeHHMK BHOBb NOMe-
Wwanu B GPIOLWHY0 NosiocTb. OnepaunoHHyo NosiocTb
npombiBann 0,9%-m pactsopom NaCl, cogepxalimm
100 ea/mn nennuynnnHa n 200 MKr/mMn cTpenToMmum-
Ha, NOCJIOHO CLUMBaM Kpasi paHbl OPIOLLHOM NONOCTH.
MecTo pa3pe3a obpabatbiBanu 3%-mM CNMPTOBLIM pac-
TBOPOM Moga. 1o ncteveHmnmn cpoka aKCnepumMeHTa Xu-
BOTHbIX YMEPLUBAAN C MOMOLLbIO MHBEKLIMN KETAMUHA
1 KeunasmHa (ketamunH — 7,5 mr/ 100 r, KcunasumH —
1,5 mr/ 100 r Beca XXMBOTHOr0).

[MonyyeHue kKneTtok ons GeHOTUNMPOBAHUS MPOBO-
Oounu cnepylowmm obpasom. Nocne akcTupnaumm ce-
MEHHUK XMBOTHOIrO ocBoboxaanu oT obonoyek. K ce-
MEHHbIM KaHa/bLiaM C 3aKJIIOYEHHbIMU MeXAy HUMU
KneTkaMmm MHTEPCTULMANIbHOrO NMPOCTpaHcTBa A0baB-
NNV PacTBOP KOMareHasbl ¢ KOHUeHTpaumen 0,25 mr/
mn n AHK3bl — 0,1 Mr/mMn, NpUroToBneHHbIn Ha pocdaT-
HoM BydepHoM pacTBope o6bemom 1 mn. Mocne aToro
CEeMEHHUK auccouumpoBanu B TeyeHme 10 MuHyT npu
34°C » nocTosiHHOM BCTpsixmBaHuM 90 UMKIOB B MU-
HYTYy Ha BoAsiHOW GaHe. 3aTem K MoOJlyd4eHHOM mMacce
CEMEHHbIX KaHanbLEeB U KneTtok gobasnann ¢ocdart-
HbI1 BydepHbI pacTBOp U GUNLTPOBaNN Yepes ABOW-
HOW CJIO HEMJIOHOBOIO CUTa C A4enkaMu AMameTpom
okono 100 mkm. PunbTpaT Obl COOpPaH N LEeHTPUPYrn-
poBaH npun 325g 3 MuHyTbI. [Mocne aToro Hagocanou-
HYIO XWOKOCTb YAANSANN, @ OCEBLUME KINETKU Pa3BOAU-
nm docdaTtHbiM OydpepHbIM pacTBOpPOM A0 pabdoyen
KoHueHTpaumn 5x10°¢ kn/mn. Monynsumn kneTtok Gblnn
MOy4YeHbl U3 CEMEHHUKOB XMBOTHBLIX C TPAHCMIAaHTa-
TOM CEMEHHMKOB HOBOPOXAEHHbIX Mblllen yepesd 15,
30 n 60 cytok nocne TpaHcnnaHtauum. KoHTponem
CNY>XXUIIN TOXXHOOMNEPUPOBAHHbIE XMBOTHbIE, C KOTOPbI-

MW MPOBOOVAN BCE OMUCAHHbIE BbILLE MAaHUMYNASLMN,
3a UCKJII0YEHMEM BBEAEHUS OHOPCKMX OPraHoB.
deHoTUNMPOBaHME KNETOK MPOBOOAVAN METOLOM
MPOTOYHON UMNTODIYOPUMETPUN HA MPOTOYHOM LN-
TomeTpe «FACS Calibur» («Becton Dickinson», CLLUA)
c ncnonb3oBaHuem peareHToB «BD» (CLUA) n FITS- nnun
PE-mMe4eHHbIX MOHOK/TOHa/IbHbIX @HTUTEN Mo 00l enpu-
HATOMY MexayHapogHomy ISHAGE npotokony. [Npu
KONIMYECTBEHHOW OLIEHKE MNONynsuUnin KNeToK UHTEp-
CTUUMS CEMEHHUKOB OblNM MCMONb30BaHbl Cleayto-
wue mapkepbl: CD11b, CD11c, NLDC-145, Ly6g, CDS3,
CD45, CD4, CD8, CD25 («Abcam», BenukobputaHus).
[laHHble NPOTOYHOM UMTOMETPUM obpabdaTbiBanu G Mno-
MOLLbIO NMporpaMmmMHoro obecneyeHms «CellQuestPro».

[laHHble NpencTaBfeHbl B BUAE CpenHero, A0CTo-
BEPHOCTb pasdnuuuii Mexay Bblbopkamu OLEeHMBanu
¢ nomoluubio U kputepus MaHHa-YUTHM C ypOBHEM 3Ha-
ynumocTtn 0,05. MNpu MHOXECTBEHHbIX CPAaBHEHUSIX UC-
nonb3oBanu nonpaeky BoHEPPOHM Npu ypOBHE 3Ha-
ynmocTtn 0,01. O6beM BbIOOPKM COCTaBSAN HE MeHee
5 3KCNEepUMEHTOB.

PesynbraThl UCCNie[0BaHUA U NX 06CYyXAaeHune.
JOoCTOBEPHbIX U3BMEHEHUI B NONYNALUNAX NHTEPCTULM-
aNbHbIX KIETOK B KOHTPOJILHOWM rpynne 3a BECb NEPUOL,
HabnoaeHus He npoucxoauno (Tabn.).

[nsi XKMBOTHBIX C TpaAHcnnaHTaTaMum 6o XxapakTep-
HO yBenuyeHne konmyectsa CD11b+ knetok Ha Bcex
cpokax HabnaeHus NoyYTn B 2 pasa Mo CPaBHEHUIO
C KOHTPOJIbHbIMU 3Ha4YeHussMu. Mapkep CD11b aBna-
€TCS YacTblo reTepogmmepa, M3BECTHOrO Kak pelen-
Top kK C3 KOMNOHeHTY komnnemeHTa. CD11b yyacteyeT
B Pa3/INYHbIX aAre3nBHbIX B3aMOOENCTBUAX MOHOLM-
TOB, MakpodaroB 1 rpaHyIoOLMTOB, a Takke onocpeny-
€T 3axBaT YacTuL,, MOKPbLITbIX KOMMIEMEHTOM. Y MbiLLEN
3TOT MapKep, 3KCNPECCUPOBAHHbIN B CEMEHHNKAX, Xa-
pakTepeH B OCHOBHOM AJ19 MOHOUMTOB/Makpodaros.
Mpaena, cnabas akcnpeccuss MOXeT ObITb mpucylla
rpaHyaouuTam, HatypasbHbiM Kuanepam, HEKOTOPbLIM
cybnonynaumsam B-kneTok n AeHOPUTHBIX KIETOK.

OTtHocuTenbHoe coaepxaHme CD11b+CD11c+ kne-
Tok Bo3pacTtasno Ha 30 cyTkn no4Tm B 6 pa3 1 COCTaBNAN0
0o 0.91%, a 3atem cHuxanocb 10 0.31% Ha 60 cyTku.
OTtHocuTensHoe copepxaHme CD11b-CD11c+ kne-
TOK 3HauMTeNnbHO yBenuumsanocb Ha 30 u 60 cyTku
Nno CpaBHEHUIO C KOHTponeM. Cnegyet OTMETUTb, YTO
Mapkep CD11C y Mbllen 3KCNpeccupyeTcs npenmy-
LEeCTBEHHO AeHAPUTHbIMU kneTkamn. CD11¢c — nHTe-
rpuH aX MembpaHHbIi 6enokK, MMKONPOTenH N3 Hag-
CeMeNCcTBa MHTErpuHOB, NpoaykT reHa ITGAX (CD11C),

Tabnuua.
OTHOCUTENbHOE CoAepXaHUe KNeToK,
noJqly4eHHbIX U3 CEMEHHUKOB B3POCJIbIX MbILLen nocne TPpaHCNaHTauuu, %
CD11b+ ggng: 3311112; NLDC+ | CD45+ | Ly6g+ | CD3+ | CD4+ | CD8+ 532451
KowTpons | 10.10 0.13 0.03 0.00 4.47 113 272 0.95 0.64 0.01
15cytok | 17.63* | 0.1 0.02 1.16* 3.10 282 2.89 1.49 0,93 0.10*
30cytok | 18.67* | 0.91* 0.1 000 | 1412* | 10.99* | 11.87* | 4.28* | 2.69* | 010
60cytok | 2070* | 031* | o0.27* 0.1 3.58 3.63* 3.16 1.52 119 | 0.08*

MpumeyaHue: * — pa3nnunsi LOCTOBEPHbI OTHOCUTENBHO KOHTPONbHBIX 3Ha4YeHuin (P<0,05)
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anbda-cybbeanHuLa nHTerpuHa aXp2, peuentopa epu-
OpuHoreHa. OH CUHTE3MPYeTCs OEHOPUTHBIMU KNET-
KamMn 1 HeOONbLLIOW NONynAuMeEn MUENONOHbIX KIETOK.
CospeBaHune oeHAPUTHBIX KITETOK TECHO CBA3AHO C pa3s-
BUTUEM T-KJIETOYHOOMOCPEAOBAHHOIrO UIMMYHUTETA.

VMccnenoBaHne OTHOCUTENBHOIO COAEPXaHus Apy-
roro TMna 4eHOPUTHbIX KNeTok ¢ mapkepom NLDC-145,
2 UMEHHO HenMMAOOUIHbIX OEeHOPOLUMUTOB, MOKasasno
NnosiBNIeHNE NX TOJIbKO Ha 15 CyTKM nocsne TpaHcrniaH-
Taumn.

MccnenoBaHne OTHOCUTENBHOIO COAEPXKAHUS Kie-
TOK, HecyLmx obwmii ana neikoumtoB mapkep CD45,
Y XMBOTHbIX C TPAHCMIaHTaTaMn rnokasano 4OCTOBep-
HOe ero yeenunyeHne 6osiee Yem B 3 pasa TONbKO Ha
30 cyTtkm HabnogeHus. K 60 cytkam cogepxkaHue aTux
KNeToK AOCTOBEPHO HE OTANYANOCb OT KOHTPOJIbHbIX
3HAYEHUI.

Moxoxasa cutyaums Habnwopanacb n ona Ly6g+
knetok. Mapkep Ly6g BpeMEHHO 3KCNpeccupyeTcs Ha
MOHOUMTax B MPOLECCEe NX CO3PEBAHUSA U KOppenvpyeT
C anddepeHLMPOBKON 1 CO3PEBAHMEM FPAHYIOLIMTOB.
CopepxaHune aTux knetok Bo3pactano K 151 30 cytkam
¢ 1.13 0o 2.82 n 10.99%, cooTBETCTBEHHO, a K 60 cyT-
Kam CHmxanochk Ao 3.63%.

OTHOCUTENBHOE COAEPXaHWE KIETOK, HEeCyLLMX
mapkep CD3, pacnofioXeHHbIi Ha OAHOW M3 uenen
T-kneTo4yHOro peuenTopa, YBENNYMBANOCHb TOJbKO
Ha 30 cyTkM nNoYTM B 5 pas y XMBOTHbLIX C TPAHCMIaH-
TatamMn. ITO TaKXKe KOPPENMPOBANIO C YBEINYEHUEM
KONMYecTBa KJETOK, HECYLUMX HA CBOEWN NMOBEPXHOCTU
Mapkep uMToToKCcHmyecknx T-numepountos CD8, n kne-
TOK ¢ Mapkepom CD4, KoTopbli xapakTepeH ans cyo-
nonynaumm T-nMumepoumnToB xennepoB. OTHOCUTENbHOE
konndectBo CD4+ kneTok Bo3pacTano noytn B 4 pasa
Ha 30 cyTku y XMBOTHbIX C TpaHcnnaHTaTamu. Cpean
aton nonynaumnm CD4+ knetok MNOSABASNIUCH KNETKW,
Hecywme mapkep CD25. CD25, wnnn IL2 a-peuenTop,
MOXeT MPUCYTCTBOBATb Ha aKTUBUPOBAHHbIX
T- n B-knetkax, npe-B-knetkax u T-perynaropHbIX
knetkax. CD25 Takxe xapakTepeH Ans nonynsuum
CD4+CD25+ T-numdpouunTtoB, 06naaaroLLmx uMMyHope-
rynatopHeiMn ceorictBamu. Konndectso CD4+CD25+
KNeToK CocTaBnsAno okono 1% Ha Bcex cpokax Habno-
[EHVS Y XXMBOTHbIX C TPAHCMIAHTALMEN.

MHTepcTvumanbHoe npoCTPaHCTBO NpeacTaBs-
€T TOJIbKO Maslylo 4aCTb CEMEHHUKOB, HO COCTOUT U3
OO0NbLIOrO YMCNA KNETOYHbIX TUMOB. 34ECb HAXOANTCH
00/IbLLIOE KONMYECTBO Pa3INYHbIX BUAOB WMMYHHbIX
kneTok. OOHUM 13 OCHOBHBIX KIETOYHbIX TUMOB ABASA-
toTCca makpodaru. Mo gaHHbIM HEKOTOPbIX aBTOPOB [5]
OHUM cocTaBnsioT 0kosio 20% obLLero KoMyecTea kKie-
TOK MHTEPCTMUManbHOro npocTtpaHcTea. Makpodaru
BbIMOJIHSAOT BaXKHYIO QYHKUMIO — NOAAEPXMBAIOT U pe-
rynupytoT ctepongoreHes [6]. Kpome Toro, makpodaru
npuvHagiexat K CeMENCTBY aHTUMEHNPE3EHTUPYIOLLNX
kneTok. OgHaKo psaoM aBTOPOB NMOKa3aHOo, YTO TECTU-
KynsipHble Makpodarn obnagailoT CBOMCTBAMU, KOTO-
pble naoyT Bpa3pes ¢ 0OLMM NpeacTaBieHNneM O HUX,
Kak O KJeTKax, y4aCTBYHOLUMX B Pa3BUTUM BOCMANEHMS
1 annMmnHaummn aHtureHa. CoBepLUeHHO O4EBUAHO, HTO
B HOPMAaJIbHbIX YCNOBUSIX TECTUKYNSPHbIE Makpodaru
006nafalT OTHOCUTESIbHO HU3KUMUK NPOBOCMNANUTENb-
HbIMUW 1 JOCTATOYHO BbICOKMMW UMMYHOCYMNPECCHBHbI-

MW CBOMCTBaMU MO CpaBHEHUIO C Makpodaramu opy-
rmx opraHoB [8]. bbno NokazaHo, YTO OHU MOCTOSAHHO
NPOAYLMPYIOT MPOTUBOBOCMNANINTENbHBLIE  LUTOKUHBI
[15]. Takme deHOTUNMYECKME NPOSIBAEHUSA SABSIOTCS
4aCTblO CNOXHOr0 MexaHn3ma NpuBenerMpoBaHHOCTH.
B npOTMBOMNOAOXHOCTE 9TOMY LMPKYNPYIOLLME B KPO-
BSIHOM pycne Mmakpodaru npu nonagaHnn B UHTEPCTU-
LuManbHOEe MPOCTPAHCTBO CMOCOOCTBYIOT pPa3BUTUIO
BOCManMTeNbHOM peakunun. KnnHnyeckme HabnogeHms
NnokasbIBalOT BbICOKOE KOJIMYECTBO Makpodaros B ce-
MEHHMKax MaLMeHTOB C HAPYLLEHNEM CNepMaToreHesa
1 nHOEepTUNbHOCTLIO [3].

B Hawem akcnepumeHTe 6bl10 NoKa3aHO OTHOCU-
TenbHoe yBenuyeHue yucna CD11b+ kneTok B CEMEeH-
HUKax ¢ TpaHcnnaHtatom. O4eBMAHO, HTO NOCTOSAHHOE
NPUCYTCTBME TPAHCMIaHTaTa NPUBOAUT K 9KCCyaaTUB-
HbIM npoueccaMm M MNOCTEMEHHOMY MPOHUKHOBEHMIO
B WMHTEPCTULMANbHOE MPOCTPAHCTBO KJIETOK U3 KPO-
BAHOIrO pycsa, B 4HaCTHOCTU MOHOLMTOB/MaKpodaros.
YBenunyeHve KOnMyecTBa 3TUX KJIETOK CMOCOOCTBYET,
no-BUANMOMY, NOCTENEHHOMY MEPEKITIOYEHUIO UMMYH-
HOro oTBeTa C UMMYHOMPUBUIIENMN HA UMMYHOIOrMYe-
CKOE OTTOPXEHME.

JeHapuTHbIE KNETKM B HOPME CYLLECTBYIOT B WUH-
TepcTuumanbHOM npocTpaHcTee. OHM NpeacTaBnasioT
Cco0OWM Manylo, HO O4EHb MHTEPECHYKD MOMYNALMIO UH-
TepcTiumanbHbIX KNeToK. [Mpm XpoHMYeckomMm BoOcCna-
JNIEHUM NX KONMMYECTBO 3Ha4MTeNbHO Bo3pacTtaeT [12].
JeHnopuTHble KNeTkn — Hambonee MOLUHbIE aHTUIEH-
npeacTasAsioLwme KNeTkn, HOYLMPYIOLLMeE akTUBaLMio
1 onddepeHUnpPoBKy TMMEOOLUTOB B OTBET Ha anfio-
@HTUreHbl, a TaKXe MUHUMU3NPYIOLLME ayTOMMMYHHbIN
OTBET Ha ayTOaHTUreHbl. Mpyn HOpMaNbHOM COCTOSIHUM
OEHOPUTHbIE KNIETKW CEMEHHMKOB obOnajaloT Hespe-
nbiM - peHoTunomM. OHM He CrnocobBHblI akTUBMPOBATb
IMMeOoUnTbl B GU3NOIOTNYECKNX YCNOoBUAX. Noatomy
npennonararT, YTO OHM CNOCOOCTBYIOT MMMYHOJOIN-
4YecKol TOJIepaHTHOCTM, a NPU BOCnaneHnn npmobdpe-
TalT GEeHOTUN 3perbiX KNeTok [4].

Hamn ObIno nokasaHo YBENWYEHWE KONMYEeCcTBa
CD11c+ knetok Ha 30 1 60 cyTkM nocne TpaHcnnaHTa-
umn. Mpuryem yacTb 9TUX KNEeTok Hecnm Takke n CD11b
Mapkep, NO3TOMY OHM CKOpee MOryT paccMaTpuBaTb-
Cl KaK OOMH U3 MapKepoB AajbHENLLEero co3peBa-
HMA MakpodaroB. B ctatbe [7] nx HasbiBanu nogob-
HbIMU OEHOPUTHLIM KNneTkaM. Ho kak 6bl TO HU ObINo,
k 30 u, ocobeHHo, 60 cyTkam yBeMUYMBANIOCh KOMnYe-
CTBO KJIETOK, HecyLux Toibko CD11c. MNpu aTOM Hanu-
yme KNneTok, Hecywmx NLDC-145 mapkep, xapakTepHbil
Anst HeNMMOOUOHbBIX AEHAPUTHbBIX KNETOK, ObIIO noka-
3aHO Ha 15 cyTKun nocne TpaHcnaaHTauMn. 3TN AaHHbIE
KOCBEHHO rOBOPST O MEAJIEHHOM MOCTEMNEHHOM pas-
BUTUWN UMMYHHOIO OTBETA Ha annoTtpaHcnnanTar [13],
0cobeHHO k 60 cyTkam.

YBennyenne konundectsa CD3+ knetok Ha ¢doHe
yBenuyeHus ymucna CD45+ kneTok B TeYeHMe NepBoro
MecsiLa 3KCNePUMEHTA, a Takxke yBENNYEeHHOe coaep-
XaHue Ly6g+ KIeToK roBOpUT O NMepeksItoHeHnn Ha Kie-
TOYHbIA VIMMYHHbIA OTBET, B KOTOPOM B OCHOBHOM 3a-
nencteoBaHbl T-xennepsbl 1 Tuna. OHKW B CBOIO 04epeap
CNOCOOCTBYIOT  3aryckaHuilo Mpouecca CO3pPEBaHUS
T-nMMOOUNTOB-KUNEPOB B  CEHCUOUNN3VMPOBAHHbIE
T-nnmdoumnTbl. B Halem crnyyae Ha 3TO yka3blBaeT yBe-
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nnyenune Yncna CD8+ kneTok B UHTEPCTULMANIBHOM NPO-
ctpaHcTBe Ha 30 cyTku nocne TpaHcnnaHTauuun. Conep-
xaHne CD4+ KneTok B CEMEHHMKax Takke MOoBbILLANoCh
Ha 30 cyTKn nocne TpaHcnaaHTauuu, YTo NoATBEPXKAAET
BoBJieYeHre T-numMmdounTOB-XENNEPOB B NPOLECC CO-
3peBaHns 3PPEKTOPHbIX KNETOK MMMYHHOM CUCTEMBI.
CHuxeHne copepxanusa CD4+ n CD8+ knetok k 60 cyT-
Kam HabnaeHus, No-BUAMMOMY, FOBOPUT O CHUXEHUM
y4acTus KNETOYHOro 3BEHa B MPOLLECCE OTTOPXKEHMS.

CnenyeT OTMETUTb, 4TO NMMdoUNTLI Bcerga obHa-
PYXMBAKOTCA B UHTEPCTULMANBHOM MPOCTPAHCTBE Npu
00ObIHHOM  PU3NONOrMYECKOM COCTOSIHUW. BonbLUNH-
CTBO TECTUKYNAPHbLIX ANMOOUNTOB — 3TO T-KNETKW.
B-kneTkn He 0b6HapyXmBaOTCS B HOPMaslbHOM COCTOS-
HuK. Npu PasBUTMM BOCNANINTENBHOIO NPOLECCA Y XU-
BOTHbIX 1 4enoBeka KOJIMYECTBO NMM@OLUNTOB 3HAYMU-
TenbHO yBenmymBaetcs [2,9].

lMpepnonaraioT, 4TO CEMEHHMKN COoAepXaT A0CTa-
TOYHO OONbLUOE KONMMYECTBO T-pPErynsaTOPHbIX KIETOK
(Tregs) ¢ deHoTunom CD4+CD25+, koTopble obna-
[AaloT  MOLUHBIM - MMMYHOCYMNPECCUBHBIM 3 dEKTOM
M CNOCOOCTBYIOT pasBuUTUD Nepudepnyeckorn Tone-
paHTHOCTU. B paboTax [1,11] 6b110 NokasaHo, YTO UH-
TpaTecTukynsapHas asnnoTpaHcnaaHTauuss OCTPOBKOB
NOOKENYLOYHON XeNnesbl y Mblller npusoamnna K am-
MUHauMm T-kKNeTok namatm u nosieneHunio Tregs. Mol
Habnopann yeBenuyeHne copepxaHus CD4+CD25+
KJIETOK yXe Ha 15 cyTkm nocne TpaHcnnaHtauum. o-
BbILLIEHHOE VX COAEep>XXaHMe N0 CPaBHEHUIO C KOHTPOJb-
HbIMW XXMBOTHBIMW COXPAHSAOCh B TEYEHNE BCErO Mne-
pvoga npoBefeHus aKkcnepumeHta. He cmoTps Ha
yBenuyeHune konudectsa CD8+ kneTok, KoTopble ABAS-
IoTCa apdekTopaMmn Npu KNEeTOYHOM MMMYHHOM peak-
umn, cnegyet OTMETUTb, YTO TPAHCMIAHTaT BCE Xe COo-
XpaHsncs Ha 60 oeHb NpoBeaeHUa 3KCNEPUMEHTA.

PacnosHaBaHve aHTUreHOB MpuW TpaHCMaHTauum
npoucxoomT AByMsi crniocobamu. epBbli — npsimMoe
pacno3HaBaHue, KOrga aHTUreHbl AOHOpa nMpeacTas-
NSI0TCA aHTUreHNPeACTaBASIOWVMUN KieTKaMy CaMoro
[0HOpPA, Tak Ha3blBaeMbIMU «J1eMKOLMTaMU-Naccaxm-
pamu». CTUMynsaums aToro nytu npueena 6bl K OTTOP-
XXEHUIO TPaHCMNaHTaTa yXe Ha NepBOn Hegene nocne
TpaHcnnaHTauum, 0COBEHHO BBUAY HANMMYNSA «NTEAKOLN-
TOB-MaccaxmpoB» B AOHOPCKOM CEMEHHUKe. BTopon

TMN PAcno3HaBaHUSA aHTUFEHOB — HEMNPSIMOE pacno3-
HaBaHue, NMpPU KOTOPOM [OOHOPCKME aHTUreHbl Mpej-
CTaBMSIOTCS  aHTUIeHNPEACTaBASIOWMMY  KNEeTKaMu
peuunuenTa. JanbHenwas cyabba TpaHcnnaHTaTa npu
3TOM 3aBUCUT OT BOBJIEYEHHOCTU B MMMYHHbI OTBET
T-xennepoB onpegeneHHoro tvna. B cBaA3m ¢ atnm
MOXET Pa3BMBaTbLCS MO0 KIIETOUHbIN, MO0 rymoparb-
HbI OTBET.

B Halem crnyyae MHTEPECHO OTMETUTb, YTO, HE CMO-
TPS Ha yBENIMYEHME KONMYecTBa MOHOUUTOB/Makpoda-
roB, rPaHynounTOB, TMMGOUUTOB Y AEHAPUTHBIX KNETOK
B MUHTEPCTULMANBLHOM MPOCTPAHCTBE, UMMYHHbI OTBET
MOET B OCHOBHOM HE MO OCTPOMY, @ MO XPOHUYECKOMY
NyTV OTTOPXEHWS, B NATOreHEe3e KOTOPOro B OCHOBHOM
NPVHUMAIOT y4acTue rymopasbHble aHTUTENa K aHTu-
reHam [f1aBHOro KOMMiekca rmMcTOCOBMECTUMOCTU
(y Mbiwein H2). O6 aToM roBOpSAT Y NPOAOSIXKUTENbHbIE
CPOKM BbPKMBAHUS TpaHcniaHTaTa nocfie nepecagku.
Bokpyr TpaHcnnaHTtata nocteneHHo ¢opmmpoBanach
MPOCoika COEOUHUTENIbHOM TKaHW, NPU 3TOM 3Ha4u-
TesbHbIX 04aroB MHGUALTPaUUKU Makpodaramu 1 cer-
MEHTOSIAEPHBIMU KNeTKaMn, KOTOPbIe XapakTepPHbl AN1si
OCTPOro Kpusa OTTOPXEHWUS, B MEpPUOL MPOBEAEHUS
aKcneprMeHTa He Habnaanochk.
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YAK:612.616.014.089.085.2

CNIBBIOHOLIEHHSA TUNIB KJITUH IHTEPCTULIAHOIO NMPOCTOPY CIM’AHUKIB MNMPU IHTPATEC-
TUKYNISIPHIA AJIOTPAHCIJTIAHTALIT CIM’AHUKIB HOBOHAPOXKEHUX MULLIEA

Maxomog O. B., CupgopeHko O. C., Jlerau €. |., Boxok . A.

Pesiome. CiM’AHNKM CCaBLIB € OPraHoM, B IKOMY iCHye cneundiyHe iMyHonorivHe oTo4eHHs. B disionoriyHmnx
yMOBax BOHO 3abe3neyvye HecrnpuiHATAMBICTb [0 ayTOAHTUIeHIB i B TOM came Yac 34iMCHIOE NoKasbHy iMYHHY Bifl-
NOBiAb HA NPOHUKHEHHSA NATOreHHOI Mikpodnopwu. MNpu iHTPaTECTUKYASPHIN TpaHCNNaHTaLi Ui BAaCTUBOCTI MOXYTb
cnpuaTuy GinbLu TPUBAnin BUXMBAHOCTI TpaHcMaHTaTa. barato B YoMy Ui BNacTUBOCTI 30060B’A3aHi KNiTUHaM iMyH-
HOT CUCTEMU CiIM’AHMKIB. Y HaLwlii poBoTi MM A0CNiAWUAM 3MiHU CKNaay KNiTUH iIMyHHOT CUCTEMU B IHTEPCTULIAHOMY
NPOCTOPI CiM’AHKKIB OPOCANX MULLEN NPV anoTpaHcnaaHTawii CiM’aH1KIB HOBOHapoaXeHnx. byno nokasaHo, Lo
anoTpaHCnIaHTaLis 3HaYHUM YHOM NO3HAYAETLCS HA KNITUHHOMY CKNafi iHTePCTULINHOIO NPOCTOPY, WO B CBOKO
yepry cnpusie BinbLU TPMBanNili BUXMBAHOCTI TPAHCMNIaHTaTa.

Kniouosi cnoBa: CiM’aHVK, anoTpaHCriaHTaLis, iHTEPCTULINHUIA NPOCTIP, IMyHOMNPUBINIENOBAHICTb, IMYHO10-
riYHa TONIEPAHTHICTb.

YOK: 612.616.014.089.085.2

COOTHOLWUEHME TUNOB KJIETOK UHTEPCTUUMUAJNIbHOIO NMPOCTPAHCTBA CEMEHHUKOB MNPU
MHTPATECTUKYIAPHOW AJIMTOTPAHCMNJAHTALUY CEMEHHUKOB HOBOPOXXAEHHbIX MbILLEN

MaxomoB A. B., Cupopenko O. C., Jlera4 E. U., Boxok I'. A.

Pe3iome. CEMEHHUKN MNEKONUTAIOLLNX SBASIIOTCS OPraHoM, B KOTOPOM CYLLECTBYET cneundunyeckoe nMmy-
Honorunyeckoe okpyxxeHue. B pranonornyeckrx ycnoBusix oHo obecrneynBaeT HEBOCNPUMMUYMBOCTb K ayTOaHTUIe-
HaM N B TOXE BPEMS OCYLLECTBASET JIOKasIbHbI MMMYHHbIA OTBET Ha NPOHWUKHOBEHWE NATOrEHHON MUKPOMIOoPbI.
Mpn HTPATECTUKYNSIPHOM TPAHCMIAHTALLMN 3TXU CBOMCTBA MOIYyT CNOCO6CTBOBATL OOsIEe NPOAOIKUTENTbHOMY Bbl-
XVBaHMIO TpaHcnnaHTata. Bo MHOrom aTm cBocTBa 00683aHbl KieTKkamM MMMYHHO CUCTEMbI CEMEHHUKOB. B Hallen
paboTe Mbl UccneaoBan M3MeHeHNs cocTaBa KeTOK MMMYHHOW CUCTEMbI B UHTEPCTULMANIbHOM NPOCTPaHCTBE
CEMEHHMKOB B3POC/bIX MbILIEN MPU asioTpaHCnIaHTauum CEMEHHMKOB HOBOPOXOEHHbIX. Bbblno nokasaHo, 4To
annoTpaHCcnIaHTaumsa 3Ha4nTebHbIM 06Pa30M CKa3blBAETCH Ha KJIETOYHOM COCTaBe MHTEPCTULMANBHOIO Npo-
CTPaHCTBA, 4TO B CBOIO 04epedb CrocoOCTBYeT Bonee ANnMTeNnbHOMY CPOKY BbiXXWUBaHUSA TPaHCMIaHTaTa.

KnioueBble cnoBa: ceMeHHVK, afioTpaHCcniaHTaums, MHTEPCTULMANbHOE NPOCTPAHCTBO, MMMYHOMpPUBUIE-
rMMPOBAHHOCTb, UMMYHOJI0rMyeckas ToNepaHTHOCTb.
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THE PROPORTION OF INTERSTITIAL CELLS’ TYPES OF TESTES BY THE INTRATESTICULAR ALLO-
TRANSPLANTATION OF NEWBORN MURINE TESTES

Pakhomov O. V., Sidorenko O. S., Legach E. I., Bozhok G. A.

Abstract. The development of methods of transplantations in andrology was associated with the creation and
clinical approbation of different variants of testis transplantation. However, one of the main problems for using dif-
ferent types of transplantations is immunological rejection.

There is a specific immunological environment in testes of mammalian. First of all, it provides the protection of
autoanigenes from the damaging impact of immune sistem as well as the counteraction to the invasion of patho-
genic flore. The interstitial space is presented as a loose connective tissue with thin collagenous fibers, few fibro-
blasts and mesenchimal cells. There are cells of immune sistem that are in charge for innate and adoptive immunity,
and the Leydig cells, which are located in form of clasters next to the capillaries. It has been shown that the propor-
tions of various immune cells in the interstitial space may differ under the development of inflamation in the testes.
One of the cases of inflamatory reaction is immunological rejection. The possibility of grafts’ functioning prolonga-
tion as long as they were placed into the interstitial space has been described. The interaction between the present
of different population of immune cells and graft’s survival has been registered.

The aim of this work is the investigation of the changes in the immune cells’ proportion under the intratesticular
allotransplantation of new born murine testes.
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It has been shown that notwithstanding the great number of monocytes/macrophages, granulocytes, lympho-
cytes and dendritic cells in the interstitial space, the immune response is performed rarther like chronic then acute
rejection. The vast quantity of T-regulatory cells with CD4+CD25+ phenotype, which have powerful immunosu-
pressive effect and contribute in the developing of the peripheral tolerance, has been represented. We observed
the increasing of number of CD4+CD25+cells by day 15 after the transplantation. The quantity of these cells has
ramained heightened, when compared with control group. Pathogenesis of chronic rejection occurs basically at
the expense of participation of humoral antibodies to the main histocompatibility complex, although, we observed
the cells of the immune sistem in the tissue which surrounded grafts. However, the chronic response has been con-
firmed by long term of grafts’ survival after the transplantations. The layer of connective tissue was formed around
the grafts. Moreover, the significant foci of granulocytic and macrophage infiltration, which are inherent for acute
rejection, were not observed over a period of observation.

Thus, the intratesticular allotransplantation of new born murine testes has significantimpact on the cells’ popu-
lation in the interstitial space. These changes are in charge for the deterrence of the direct antigen recognition as
well as the acute rejection and facilitate the long grafts’ under intratesticular transplantation.

Keywords: testis, allotransplantation, interstitual space, immune privilege, immune tolerance.
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