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Pestome. Ilenv uccnedoeanus — ONpPEenenuTb OCO-
OCHHOCTH MOP(OTreHETUYECKUX CBOWCTB JIMM(OUITHBIX
KJIETOK CEJIC3CHKH y KHBOTHBIX U3 Pa3HBIX BO3PACTHBIX
rpynn. Mamepuansl u memoowt ucciedoseanus. B npo-
BEJICHHBIX IKCIIEPUMEHTaX HCIIOIH30BaHA MOJENb aJI0T-
THUBHOTO TIepeHOca JIMM(OHUIHBIX KIETOK CEJIE3eHKH He-
(bpAKTOMHPOBAHHBIX XKHBOTHBIX W3 Pa3HBIX BO3PACTHBIX
rpymm. MccnenoBaHus BBINIOJIHEHBI Ha KpbICaX-caMIax
nuann Bucrap 3penoro (8-10 mecsues, maccoit 200-250
r) u craporo (19-22 mecsma, maccoit 400-500 r) Bo3pac-
Ta. MlccnenoBanHbIe TPYIIIBI: KOHTPOJIbHAS TPYTIITa — MO-
JIeNTb aJIONTUBHOTO TIEPEHOCAa CIUICHOIUTOB OT 3PEibIX
JKUBOTHBIX 3PEJbIM; BTOpasi — OIBITHAS TPYIINA: MOJIENb
aJIalITUBHOTO TIEpEHOCA TUMQPOUTHBIX KIETOK OT CTapbIX
— CTapbIM JKHUBOTHBIM; TPEThs TPyIIa — TPAHCIUIAHTA-
s JIMMQOUIHBIX KIETOK OT CTaphIX dKHUBOTHBIX — 3pe-
JIBIM; YeTBEpTas TPyIIa — TPAaHCIUIAHTAIUSA JTUMQPOH/I-
HBIX KIJIETOK OT 3pEeIbIX XUBOTHBIX — CTapbiM. Mopdo-
TCeHETUYECKUE CBOMCTBA KIIETOK CEJIC3CHKU HEe(QPIKTOMHU-
POBaHHBIX YKMBOTHBIX U3 Pa3HBIX BO3PACTHBIX I'PYII KC-
CIenoBaIKCh uepe3 19 9. mocse BBIMONHEHUS OITHOCTO-
poHHEH HedpIKTOMIH (TOHOPCKMA WHTEpBan). [lomyueH-
Hasl CyCITIeH3HsI BBOJIMIIACH BHYTPHBEHHO PEIMITHEHTaM 10
400%10° knetox Ha 0,2 Kr Macchl )KUBOTHOTO. 3a 8 4acoB
J10 320051 )KMUBOTHBIE TOJTyYall BHYTPUOPIOIIMHHO OJIHO-
KpaTHO B JI03¢ 2 MI/KI MacChl BUHOJIACTUH. PelunueHToB
3abuBamm yepe3 40, 48 u 56 4 mocne nmepeHoca CIUIEHO-
uuToB. Pezynremamot ucciedosanus. 1lpu TpaHcniaHTa-
MU CTUICHOIIMTOB, MOMYYEHHBIX OT CTAPBIX IOHOPOB CTa-
pPBIM pElUIIMEHTaM He OOHAPY)KEHO CTUMYIISIIUN TPOJIU-
(bepaTUBHBIX MPOIECCOB B 3IUTEIINN KAHAIBIEB IOYEK
nocienaux. [lepeHoc 3TUX kKe CIUICHOIMTOB 3PEJIBIM JI0-
HOpaM COMPOBOXK/IACTCS MPOSBICHUEM MX MOP(OreHeTH-
geckoit (yHkImu. [Ipu 3ToM aKTHBHOCTH TpondepaTHB-
HBIX MIPOIECCOB B MOYKAX PEIMITMEHTOB OKa3ajach BhIpa-
JKCHA HE MEHBIIIE, YeM B KOHTPOJIBHOM TPYIIIIE.
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Perynsiumst kiaetouHoi mponudepanuy B opraHax ocy-
LIECTBISETCS. C NOMOLIBIO CIIOKHON HEepapXUUYECKOU Cu-
CTeMBI, B KOTOPOW BBIACISAIOT BHYTPUKIETOUYHBIA, MEX-
KJIETOYHBIM, BHYTPUTKAHEBON, MEKTKAHEBOW M OPraHu3-
MeHHble ypoBHHU [1]. Ha ypoBHe 1menoro opranusma 3Tu
MIPOLIECCHI HAXOATCS MO/ KOHTPOJIEM OCHOBHBIX €T0 pe-
TYIUPYHOUIUX CUCTEM: T'yMOPaJIbHOW, HEPBHOU U UMMYH-
HoH. [lo cux mop ompezesieHHas poiib B PEryaluu Kiie-
TOYHOTO JIEJIEHUS B OPraHaxX ¥ TKaHSIX OTBOAUTCSA HEPBHOU
1 SHAOKPUHHOHN CHCTEMaM, NPEACTaBIAIOIINX U3 ceOsl Cu-
CTEMBI PEryisiuuy (PYyHKUHUH, U3 KOTOPBIX Kak CICICTBHE
BbITEKaeT U (hopmMooOpasyromas peryisuus, He CBOIU-
Mas K QyHKIMOHAJIBHOU. B TO ke BpeMs mokazaHo, 4To
JICHEepBaIisl OPraHOB WM U3MEHEHHE YPOBHEH comepixa-
HUSI TOPMOHOB KakK B LIEHTPAJIbHBIX, TaK U Iepudepuue-
CKHX 9HJOKPHHHBIX OPTaHax HE OTMEHSIOT Pa3BUTHE Pe-
TeHEepaTOPHBIX MPOLIECCOB B TKAHSX, & OKA3bIBAIOT BIIU-
HHUE TOJBKO Ha TEMIIbl U MAacIITaObl WX MPOSBICHUS Ye-
pe3 U3MEHEHUE aKTUBHOCTH METa0OIMYECKIX MPOIIECCOB
B KJIETKaX. SIBIssICh BaKHEHWIeH u (pumoreHeTnaecku 6o-
JIee npeBHed PyHKIMOHATHLHOW YacThI0 NMMYHHO# CHCTe-
MBI, YEM Ta, KOTOpasi 00ecneynBaeT pa3BUTHE IyMOPalb-
HOTO UIMMYHHTETa U 00pa30BaHUE aHTHUTEN, MOpQOreHe-
THYecKass QYHKIHS JTUMQOIMTOB OCYLIECTBISCT PEryJis-
U0 Mponr(epaTUBHBIX MPOIECCOB B opranusme [2-6].
B nHopme numboungHas perynsnns o3HadaeT CBOCBPEMEH-
HYI0O CTUMYJISILMIO U TOPMOXKEHHE Iposudepanun Kie-
TOK JIFO00H TKaHH, oOecreunBas TaKUM 00pa3oM MOCTO-
SIHCTBO KJIETOYHOW YHCIIEHHOCTH WM aHAaTOMMYECKOW Lie-
JIOCTHOCTH BCEX OPraHoB M TKaHeH B mpouecce Gpuznomno-
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TMYECKOHM M penapaTuBHON pereHepanmu. Mopdoreneru-
yeckasi PyHKUUs JTUMQOUIHBIX KICTOK 00CCIeUrBACTCS
MyTeM pealn3aliy JBYXCTAIUHHON (AByX(a3HO) mpo-
TpaMMBI PeTyssiuu npoudepanun u auGPepeHIHPOBKH
KJIETOK UX TKaHEH-MMIIEHEH, SBIAACH IPH TOM HOCTOSH-
HOW COCTaBJISIFOIIEH TakKe U UMMYHHBIX PEakIuii 1 o0e-
crieunBasi Mponruepanuio UMMYHOKOMIIETEHTHBIX KJIETOK
KaK IpH TyMOpaJbHOM, TaK U MPH KIETOUHOM MUMMYHH-
tere. Mopdorenernueckass GpyHKus TUMQOUIHBIX KiTe-
TOK UMEET Psifl 0COOCHHOCTEH M 3aKOHOMEPHOCTEH CBO-
ero neiicteusa. B wactHOCTH, MOp(oTeHETHUECKON (DYHK-
UK TUMGPOUIHBIX KIETOK CBOMCTBEHHA ITPEUMYIIECTBEH-
Has OpraHocneuPUIHOCTh. DTO O3HAYAET, YTO MPU aJ0I-
TUBHOM TepeHoce TUM(OUIHBIX KIETOK OHH B OpraHU3-
Me PElUIHeHTa 00s3aTeNIbHO BIHSIOT Ha MPOJIU(eparuio
KJIETOK OpraHa, T'OMOJOIMYHOTO OpraHy IOHOpa, IOJ-
BEPrieMycsi TOMY WM HHOMY [OBPEXKIAIOLIEMY BO3-
JCWCTBUIO (HApUMEp, ONEPaTUBHOMY BMEIIATEIBCTBY)
WK JII000OMY JpyroMy BO3ICHCTBHUIO, aKTHBHPYIOLIEMY
T-xneTouHOe 3B€HO UMMYHHOM CUCTEMEI [2, 4]. [Tpu sToM
CIIeZyeT OTMETUTh, YTO peakunus mponrndepaTuBHON ak-
TUBHOCTH JTMM(OHUIHBIX KJIETOK PELIMIIMEHTA BCErAa pas-
BHBAETCs B HAIIPABJICHUH, COOTBETCTBYIOLIEM IIEPEHECEH-
HOMY CHUTHaly. B neiicTBMM aKTHBHPOBAaHHBIX pereHepa-
LIUOHHBIM MPOLIECCOM JTUM(POUTHBIX KIETOK TaKKe OTMe-
qaercst AByX(a3HocTh. CHauana qecTBYIOT JIMMQOIUTEI,
00aaromme CBOMCTBOM CTUMYTUPOBATE MPOH(epaItinto
KJIETOK OpraHa-MHILIEHH, a 3aTeM, Ha BBICOTE IIponudepa-
LUH, TOSBISAIOTCS IMM(OLUTHI, 00Ia1aole CBOHCTBOM
TOPMO3UTH KJIETOUYHOE JISJIEHNE B YKa3aHHOM Oprase. OTH
TUMQOIMTEI HE MPENSATCTBYIOT 3aBEPIICHHI0O MUTOTHYC-
CKOTO IIMKJIa B KJIETKAX, BCTYNHUBIIUX B HETO, HO MPETISIT-
CTBYIOT BCTYIJICHUIO B LIUKJI JICJICHUS HOBBIX KJIETOK. TeM
CaMbIM OHH CHOCOOCTBYIOT 3aBEPILEHUIO NPOIH(EpaTHB-
HOU BOJIHBI M OCTaHABJIMBAIOT BOCCTAHOBHUTEIbHBIN TPO-
Lecc, MpeaoTBpalas Tuiepperenepanuio. Takum obOpa-
30M, TUM(OIMTHI 00ECIICUNBAIOT U HAYAJIO0, ¥ 3aBEpIICHUE
pereHepanmoHHoro mporecca [2]. DyHKIUI0 CTUMYISIIH
1 (QYyHKIMIO UHTMOMPOBAHUS OCYLIECCTBIISIIOT pa3HbIE I10-
mynsauun T-muMdonuToB co cBoiicTBamu T-xennepoB uiu
T-cynpeccopoB [7]. AKTUBHpOBaHHBIC JTUMQPOLUTHI CO
CTUMYJIMPYIOIIUMH CIIOCOOHOCTSIMU HHIYLHUPYIOT Y pe-
LMITHUEHTa MOYC YCKOPEHHO! MposuQeparuu, Xxapakrep-
HOW Ul PEreHepalOHHbIX IIPOLECCOB, OIHAKO HY)KHO
YUUTBIBAaTh, YTO BCE ONMCAHHBIE IPOLIECCHI MOKHO OTCIIE-
JWTH JIMIIb B CHHTEHHOH cHUCTEME.

OKCIIepUMEHTBI, IPOBEeIeHHbIE Ha MbIiax TuHud MRL,
JUIIEHHBIX T-KJIeTOK (MccieioBaHus MPOBEAEHBI B J1a60-
paropuun npod. Ellen Heber-Katz) mokasanu npakrtuue-
CKH HEOIpaHMYEHHBIE PETeHEepPaTOpPHbIE CIIOCOOHOCTH Y
ATOW JTUHUH MBIIeH Ha (oHe ux Ooiee ObICTPOTO cTape-
nus. Ha ¢one yBenuuenus uncna T-mumMQoIUTOB B Kpo-
BU Monoablx MRL-MbIIIEHR ¢ BO3pacTOM OHU TEPSIOT CIIO-
COOHOCTB K MOJHOLIEHHON pereHepamnuu 1 Hao0opoT, 0J10-
Kkupyst T-KJIETKM B KPOBU B3POCIIBIX MBIIIEH HHBIX JTUHUM,
MOXHO JOOHMTBHCSI CTUMYJISIIMU PETeHEPaTOPHbIX MPOLec-
COB.

B nacrosiiee Bpemsi yCTaHOBIIEHO, UTO CTapeHHe opra-
HU3Ma MPOTEKaeT Ha BCEX YPOBHSAX €ro OpraHM3allvH, B
TOM YHCIIe U Ha Ki1eTouHoM. [lociie mpoxokaeHust KieTKa-
MU MUTOTHYECKOTO IIMKJIA, MePUOA0B pocta, auddepen-
LUPOBKH M OCYILECTBICHUS UMH clielupruiIecKux QyHK-
UMM, )KU3HEHHBIA IIMKJI 3aKaHUYMUBAETCA MX CTapEHUEM,
3a KOTOPBIM, B KOHEYHOM CUETE, HACTYIMAeT pa3pylIeHHEe
u trbens [8]. IIpu 3ToM Iporeccsl, ONpeaestonne cTa-
peHme, Hepa3phIBHO CBsI3aHBI C TPOTHUBOITOIOKHO HAIPaB-
JIGHHBIM IIPOLIECCOM — BOCCTAHOBJICHUEM yTPAYCHHBIX U
MOBPEXIEHHBIX CTPYKTYP, WIN KJIETOYHON pereHeparuei.
EnuHCTBO 3THX NBYX SIBICHUH, MO-BUIUMOMY, W OTIpEe-
JISIeT MICXOJ KU3HEHHOTO KA KJIETKH, a TAaKXKe HHTEPEC
WccienioBaTeNell K KIETOYHOMY YPOBHIO Pa3BUTHS BO3-
PACTHBIX U3MEHEHUN PEreHePaTOPHBIX MPOLIECCOB B Opra-
HusMe. CreneHb U (opMa MPOSIBICHUSI BOCCTAHOBHUTEIIb-
HOM CITOCOOHOCTH Pa3lIUYHBIX BHYTPEHHUX OPTraHOB MJle-
KOTIUTAIONTNX OUYeHBb BapraOeIbHBI, UTO 00YCIIOBICHO pa3-
TIUIMA B MOp(PoQyHKIIMOHATHHBIX OCOOCHHOCTSIX pa3-
BHBAIOIUXCS OPTaHOB, KOTOPBbIE W OMNPEAEISIOT HCXOJ
BOCCTaHOBUTENBHBIX INpoueccoB. [IpoBeneHHsle nox py-
koBOjicTBOM uiieH.-kopp. PAH mpod. A.I1. fcrpebosa uc-
CJIC/IOBAHUSI TIO3BOJIMIIN ONPEIEIUTh 0COOCHHOCTH COCTO-
STHASI TPONTU(EPATHBHBIX TPOIECCOB B TKAHAX pa3JIdy-
HBIX OPTaHOB TIPH BO3PACTHOW WHBOJIOIIMU OpTraHmu3Ma |1,
8]. Tak ObUTO YyCTAaHOBIEHO, YTO AKTUBHOCTBH IMPOIIECCOB
KJICTOYHOTO JICJICHUS IIPU CTAPEHUU OPTraHU3Ma CHUXKACT-
csl B TUM(OUTHON TKAHH TUMYCA, TUM(PATHYSCKUX Y3JI0B,
CeJIe3eHKH, MUEJIONTHOW TKaHW KOCTHOTO MO3Ta, JIHUTe-
JIUM TOHKOH KUIIKH. Bce mepednciienHbie TKaH! OTHOCST-
sl K OJTHOU TPYTIIIe — C BBICOKOI CKOPOCTBIO KJIETOYHOTO
OOHOBIIEHHUS M MCIIOJIB3YIOT Ha KJIETOYHOM YpPOBHE OJIMH
OCHOBHOH cII0CO0 pereHepalnuy — MHUTOTHYECKOE Aesie-
Hue. [Ipu Bo3pacTHON MHBOMIOIMY BO BCEX OpraHax oOHa-
PYXKEHO CHM)KEHHE aKTHBHOCTH MPOJM(epaTuBHBIX IMPO-
IIECCOB, YTO CBA3aHO C YMEHBIICHHEM BEIMYMHBI TTPOIH-
(hepaTUBHOTO TyJla U MUTOTHYECKOW aKTUBHOCTH KIIETOK
3a CYET 3aMEUICHUS HUX BbIXOJA B MUTOTUYECKHUM LIMKI
[9-12]. IIpu u3y4yeHun 0COOCHHOCTEW COCTOSIHUS TIPOJIU-
(epaTuBHBIX MPOIIECCOB B OpraHax ¢ HU3KOW CKOPOCTHIO
KJICTOYHOTO OOHOBJICHUS (II€UCHB, JICTKUE, MMOYKH, M-
TOBUIHAS JKejie3a) ObLIM OOHApY)KEHBI APyTHe H3MEHe-
HUS B COCTOSTHUM TMTpoiH(epaTuBHEIX MpoIreccoB. B mep-
BYIO Ouepe/ib B 3TUX OpraHax, Mpu UCHOJIb30BaHUU METO-
na nporoynoit JTHK-niurometpun, He 0OHapy)eHO A0CTO-
BepHoro cHmxeHud uncina JJHK-cunTe3npyrommx KieTok
B TKaHSIX OPTaHOB CTAPBIX KUBOTHBIX. B TO ke Bpems, of1-
HOBPEMEHHO B OpTaHaX yBEeJIWIHBACTCS JIOJIS TIOIHTIIION]-
HBIX KIIETOK, IMPOUCXOJUT HAKOIUIEHUE KJIETOK B IPEMHU-
TOTHUYECKOM TIEPUOMIE LIUKIIA, 32 CUET YEro yBEIUYUBACT-
csl ¥ MpOoNM(EPaTUBHBIA KICTOYHBIA Mysl. AHaJIHU3 MOIy-
YEHHBIX PEe3yJbTAaTOB MO3BOJIIET TOBOPUTH O CBS3M TPO-
neccoB cuHtesa JIHK B TkaHSX CTapbIX >KMBOTHBIX HE C
KJICTOYHBIM JIETICHHEM, TaK KaKk He OOHapyXHWBaeTcs CO-
OTBETCTBYIOLUN YPOBEHb MUTOTUUYECKOM aKTUBHOCTH, a C
MpoLecCaMH SHIOMHUTO3a, YTO COIIPOBOXKIAETCS HE JeTe-
HHUEM KJIETOK, a UX nojumionusamueit [9]. Takum obOpa-
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30M, €CJIM B TKaHSIX OPraHOB C OBICTPBIM KIIETOYHBIM 00-
HOBJIEHHEM IIpH CTApEHHWU OpTraHu3Ma OCHOBHBIM MeXa-
HU3MOM HHBOJIIOLWU SIBJIETCS TOAABICHHE aKTUBHOCTH
nponudepaTuBHBIX IPOLIECCOB 3a CUET TOPMOXKEHUS BCTY-
IUIEHUS! KJIETOK B MUTOTHYECKUN LIMKJI U CHU)KEHUSI YHCIa
KJICTOK-TIPEIICCTBEHHUKOB, TO B OPraHax ¢ MEJICHHbIM
KJIETOYHBIM OOHOBJICHHEM Ha (hOHE TOPMOKEHHS POLEC-
COB KJIETOYHOTO JAEJICHHsSI POUCXOIUT CTUMYJISIIHS 3H/I0-
MHUTO3a, YTO COTIPOBOXK/IAETCS PA3BUTHEM TOIUTIIIONIH3a-
mu kietok [11, 12].

B skcriepumenTax, mposeneHHBIX Tpod. A.I.babaeBoii B
YCIIOBUSIX OTHOCUTENBHOTO Aeduuuta TMMEPOUIHON TKa-
HU (TUMIKTOMUSI, CINICHIKTOMHUSI, 0011Iee 00IyueHue, BBe-
JICHUE )KUBOTHBIM aHTHIMM(OIMTAPHBIX CHIBOPOTOK), OT-
MEYaeTcsi YrHETeHHE BOCCTAHOBHTEIBHBIX IPOIECCOB.
OnHako Npu TPAHCIUIAHTALUK 3TUM >KUBOTHBIM JHM(O-
UAHBIX KJIETOK CTEIEHb YTHETeHHMs Mposin(epanuy CHU-
saetcs [3, 13]. B skcnepumeHTax ¢ aJoNTHUBHBIM Iepe-
HOCOM JHMM(pOMIHBIX KJIETOK BBISBICHA CIIOCOOHOCTD
T-nomynsuuy KHUBBIX TUMQOIMTOB ONEPUPOBAHHBIX KH-
BOTHBIX CTUMYJIMPOBATh MPOIIECCHI MPOTUQepaui B TKa-
HSIX OIHOMMEHHBIX OpraHoB J10HOpoB. [loka3ano, uTo Ta-
KHMH CBOWCTBaMHU 00JIaAal0T B OCHOBHOM T-TUMQOLUTEI
CEJIe3EHKH, TOra KaK TUMOLUTHI, T-TUM(OIUTE KOCTHO-
ro Mo3ra 1 JUM(aTHIeCKUX Y3JI0B HE CIIOCOOHBI TIEPEHO-
CHUTB «TIpoir(epaTUBHBIA CTUMYID). DKCIIEPUMEHTATBHBIC
JJAHHBIE IIOKA3bIBAOT, YTO IEPBBIE YAChI [10CIIE HHAYKLUH
pereHepaTopHbIX MPOLIECCOB MIPOTEKAIOT Ha (hOHE NPU3HA-
KOB ycuJIeHUS! QyHKIMH T-XenrnepoB, a MOAABICHUE HIIH
CHIDKeHHe uucna T-cynpeccopoB MPUBOIUT K BCIIBIIIKE
nponudeparnBHON akTUBHOCTH. Bmecte ¢ Tem, mumdo-
LMTHl HEOTIEPUPOBAHHBIX TOHOPOB HE BBI3BIBAIOT JOCTO-
BEPHOIO YCHJICHUS HpoJu(epanuu B MOJEIH aJONTHB-
Horo riepeHoca [3, 7, 13]. B nameit maboparopuu paHee
OBUIO MOKa3aHO, YTO MOp(OreHeTHYeCKast PYHKIMS JTUM-
(OLUTOB MPOSIBISIETCS. HE TOJNBKO MPH pereHepanuy Mue-
JIOWJTHOM, KOCTHOM TKaHEMW, MEYEHU, MOYEK, KUIICUHUKA,
KOXKH, HO 3TH KIJIETKH MOTYT MpPHOOpeTarh CrocoOHOCTH
K CTUMYJISILIUY ITpostudepaliuy 3pUTPOUIHOTO POCTKA IIPH
JIEMCTBUU TUIIOKCUU Ha opranusM [ 1, 14-20]. B To xe Bpe-
Ms TIOJTYYEHBI TaHHBIE, TIOKA3bIBAIOIINE, YTO B PE3YINIbTa-
T€ CTapeHHs OpraHu3Ma B HEM CHIIKAeTCs Kak olliee Jrc-
710 T-muM@OLUTOB, TaK U KJIETOK, OTHOCSIIUXCS K TIOIY-
nmsmuu T-xenmepos [21, 22], a Takke 3HAYUTEIHHO H3Me-
HSIFOTCSI MX CBOMCTRBA [23, 24].

eas ucciienoBanus

OmnpenenuTh  OCOOGHHOCTH  MOP(OTreHETHYECKHX
CBOMCTB JII/IM(l)OI/IIIHBIX KJICTOK CCJIC3CHKH Y JKUBOTHBIX U3
Pa3HbIX BO3PACTHBIX IPYIIIL.

MarepuaJjbl 1 METOAbI

B npoBeeHHBIX IKCIEPUMEHTAX UCIOJIb30BaHa MOJIEIh
aJIONTUBHOTO IEPEHOCa JIUMM(POUHBIX KICTOK CEJIC3CH-
KU He(PpIKTOMUPOBAHHEIX )KHBOTHBIX M3 Pa3HBIX BO3PACT-
HBIX Tpynmn [25]. MccnmenoBanns BEITIONHEHBI HA KPBICAX-
camiax nuHUM Bucrap 3pemoro (8-10 mecsies, maccon

200-250 1) u craporo (19-22 mecsma, maccoit 400-500 r)
Bo3pacTa. JKMBOTHBIE COAEPIKANINUCH B YCJIOBHSX J1abo-
pPaTopHOro BHBAapHs HA CTAaHJAPTHOM PallMOHE MUTAHUS.
JKMBOTHBIX BBIBOAMIIM U3 ONBITA MYTEM MNEpPEIO3UPOBKH
napoB d¢upa B COOTBETCTBUHU ¢ «MeXKAyHapOAHBIMU pe-
KOMEHJAIUAMHU TI0 TIPOBEICHUIO METUKO-OMOIIOTHYECKUX
HCCIIEI0OBAHUH € UCIIOJIb30BAHUEM J1a00PATOPHBIX KUBOT-
HBIX». [ pyHIbl )KUBOTHBIX (DOPMHUPOBAIUCH CIIELYIOLIUM
00pa3oM: KOHTpPOJIbHAS TPYyMIa — MOJAENb aJONTHBHOIO
[IEPEHOCA CIUICHOLIUTOB OT 3PENbIX YKUBOTHBIX 3PEJIbIM;
BTOpasi — OIBITHAS TPyIIa: MOJAETbh aJJalTUBHOIO Iepe-
HOoca JTUMQOUHBIX KIETOK OT CTapbIX — CTapbIM JKH-
BOTHBIM; TPEThbsl IPyMIla — TPAHCIUIAHTALUS JTUM(OU]-
HBIX KJIETOK OT CTapbIX KMBOTHBIX — 3PEJIbIM; YEeTBEPTAasI
rpyIina — TpaHCIUIaHTalKs JIUMQPOUIHBIX KJIETOK OT 3pe-
JIBIX KUBOTHBIX — CTapbIM.

YuuThIBas, 4TO JMUTEIUATbHAS TKaHb MOYEYHBIX Ka-
HaJbIEB OTHOCHUTCA B TPYIITy TKaHEW C HHU3KUM ypOB-
HeM IposudepaTuBHONW aKTHBHOCTH, COCTOSHHUE IIPOJIH-
(bepaTHBHBIX MPOLECCOB OLIEHUBAIN C ITOMOILBIO H3yde-
HUSI CTATMOKMHETHYECKOTO MHEKca (IO3BOJISIOIErO Ha-
KaIlIMBaTh MUTO3BI 32 ONPEJIEIIEHHBIN IEPUO] BPEMEHH) U
MMMYHOTHCTOXUMHYECKUM OTIpPE/IETICHUEM PETyIsTOPHO-
ro 6enka nmponudepannu Ki67 (BbIsBISETCS B AIpax Kie-
Tok B G1, S m G2 mepuogax MUTOTHIECKOTO ITHKJIA). Mop-
(oreHeTHUECKUE CBOMCTBA KJICTOK CEIE3CHKU HE(PIKTO-
MHUPOBAHHBIX JKMBOTHBIX M3 Pa3HbIX BO3PACTHBIX TPYIII
HCCIENOBATUCH uepe3 19 4. mocie BBIMOTHEHHUS OIHO-
CTOpOHHEH HeppiIKTOMHUH (OHOpPCKUil nHTepBai). JKu-
BOTHBIX 3a0MBajM, U3 CEJIE€3CHKU T'OTOBWIN B3BECh Kile-
TOK B cpene 199. Bce Mmanunmynsuuu no OpuroTOBICHUIO
CyCHeH3uu npoBonwin Ha xonoze. Ilonyuennas cycnen-
3Msl BBOAWJIACh BHYTPUBEHHO perunueHtam no 400x10°
kineTok Ha 0,2 Kr Macchl )KMBOTHOTro. 3a 8 4acoB JIO 3a-
0051 JKUBOTHBIE MOJTyYaId BHYTPUOPIOIIMHHO OTHOKPATHO
B J103€ 2 MI/KI' Macchl BUHONAacTHH. Perunuenros 3a0u-
Banu uepes 40, 48 u 56 4 nocie nepeHoca CIICHOLUUTOB.
[loukn ¢ukcupoBanucy B GopMannHe, Ha TUCTOJIOTHYE-
CKHX cpe3ax MPOM3BOAMIM pacyeT CTaTMOKHHETHYECKO-
ro unnekca (CKW), 3HaueHnss KOTOPOro BRIpaXXKaiu B %o.
Jia mpoBeeHnsT MMMYHOTHCTOXMMHYECKHX HCCIIEI0Ba-
uuit (MI'X) matepuan ¢puxcuposanu B 10% He#lTparbHOM
¢dopmanune He Oosiee 24 yacoB, 3aTe€M MOABEPrajn CTaH-
JapTHOM TUCTONIOTHYECKOM 00paboTke [26]. lemackupoB-
Ka aHTUTCHHBIX JEeTEPMUHAHT MMPOBOAMIACH B MUHHABTO-
knaBe Pascal (Dako Cytomation), ycnoBust: 10 MuH. ipu
15 psi (121 °C) B Target Retrival Solution (Dako, S1699).
Ha nenapaduHu3MpoOBaHHBIX Cpe3ax C HCIIOIb30BAHU-
em aBromaTtnyeckoi cucremsl Universal Staining System
Autosteiner Dako ([anusi) mpoBoAWiIM peakUUd C HUC-
MOJIb30BaHMEM CHUCTEeMbI BU3yanuzanuu EnVision+ Dual
Link System — HRP (Dako, K4061), anTurenpeaktus-
HbIE KJIETKM KOHTPacCTHPOBAJIM XPOMOIEHHBIM cCyOCTpa-
toM (3,3-nmmamMuHOOEH3UINH B OydepHOM pacTBOpe —
DAB). DAB-nio3uTHBHbIE KIIETKU HIICHTH(PHUIIUPOBAIIH 10
KOpUYHEBOMY OKpammBaHuio ux saep. Ouenky UI'X pe-
akuuu Ki-67 onpeaensuin 1o npoueHTHOMY OTHOIICHUIO
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YHciIa OKPALICHHBIX SIIEP KJIETOK KO BCEH KIETOYHOM I10-
MYJISILUK U BBIpaXkaiu B %o [27, 28].

Pe3ynbTarhl ucciaea0BaHus

[Mpu TpaHcmianTanuy TMMGOUTHBIX KIETOK B KOHTPOJIb-
HOW rpymIe (3peible PeIUITUSHTHI U JIOHOPHI) TTHK TOIbe-
Ma CTaTMOKMHETHUYECKOTO WHJICKCA MIPUXOIUTCS Ha 48 ya-
COB IOCJIC TPAHCIIAHTAIMH CIICHOLIUTOB JIOHOPOB PEL-
nueHtaMm (Tabmuna). B ato Bpems CKU yBennuuBaercs B
26,8 paza (p<0,001) mo cpaBHEHUIO C MPEIBIAYIIAM CpPO-
KoM. B anuTenuu kaHambIeB OOHAPYKHUBAIOTCSI MHOTOYHC-
JICHHBIE MUTO3bI, YBEJIMUUBACTCS YUCIIO KIETOK, s/Ipa KO-
TOphIX Kcpeccupyrot Ki67 (puc.1). Uepes 56 yacos mpo-
LECChI KJIIETOYHOTO JISJICHHUS! B TTOYKE PEIUITUEHTOB Ocade-
BAIOT, a K 72 yacaM ye He OTIIMYAIOTCS OT YPOBHS B I10U-
KaX WHTAKTHBIX JKUBOTHBIX COOTBETCTBYIOIIETO BO3PACTA.

Tabnuua

CTaTMOKMHETUYECKUN WHAEKC B 3MNUTEINU KaHaNbLEB
MOYKM Y pPeuUnmneHToB IMMOOUAHbIX KNETOK OT AOHOPOB
C O4HOCTOpPOHHEW HedpakTomumen, Mtm, %o, roe M —
cpeaHee apudmeTuyeckoe, M — owmnbKa cpegHero

MpPOAOAXKNUTENBHOCTb PELIMMTMEHTCKOro
Mopgenb afonTUBHOIO
WHTepBana, u.
nepeHoca
40 48 56
fepsas rpynna 040,03 | 10,7t1,64 | 1,0£0,33
(KoHTpoOsbHaA)
Bropas rpynna 0,3t0,04 | 0,7:0,28 | 0,6£0,30
(cTapble-cTapble)
TperbA rpynna 0,3t0,07 | 14,2¢121 | 4,8:0,62
(cTapble-3penbie)
Hersepras rpynna 040,03 | 2,8t051 | 2,2:t045
(3penbie-ctapbie)

[pu TpaHCIIAHTAIMH CTUICHOIIMTOB CTAPbIX JKUBOTHBIX
Mocjie TMPOBEICHUsI UM OAHOCTOPOHHEH HE(PPIKTOMUH
CTapbIM PEIMIIMEHTaM, y MOCIEIHUX, BO BCE U3yUYCHHBIC
CPOKH, HE OOHapyKEHO JOCTOBEPHOTO M3MEHEHHS ypOB-
HS MUTOTHYECKON aKTUBHOCTH B DIUTEINH MOYECUHBIX Ka-
HambIeB (puc. 2).

TpaHCIIaHTAIMS STHX XKE CITICHOIUTOB 3PEIIbIM HKHBOT-
HBIM COIIPOBOXKAACTCSI YBEJIIMUEHHEM CTATMOKHHETHYECKO-
ro uHJeKca 1 ypoBHs 3kcrpeccun Ki67 (Tabnuua, puc. 3)
B MOYEYHBIX KaHanbIax B 47,3 paza (p<0,001) ¢ mocnemy-
FOIIAM CHIDKCHHEM ero YpoBHS K 56 4. OgHAaKO U B 3TOT
CPOK YPOBEHb AKTHBHOCTH TIPOIECCOB KJIETOYHOTO Jielie-
Hus B 4,8 pasa mpesbimaet (p<0,001) ypoBeHb COOTBET-
CTBYIOILIETO TTOKA3aTessl B MOYKaX KOHTPOJIbHON TPYIIIIBL.

AJONTHBHBIN EPEHOC TUM(OUTHBIX KIETOK OT 3pEJbIX
JKUBOTHBIX K CTaphIM TaK>Ke IPUBOIUT K IOABEMY (B 7 pas;
p<0,001) ypoBHSI CTaTMOKHHETHYECKOTO HHICKCA Yepe3
48 4 mocne ux tpanHcmanTanuu (Tabnuma). AKTUBHOCTD
KJIETOYHOTO JeJICHUS COXPaHIETCsl IPUMEPHO Ha ITOM XKe
YpOBHE U 4epe3 56 4, yTo B 2,2 pasza Bbiwe (p<0,05) ypos-
HSl CTATMOKMHETHYECKOTO MHJIEKCA TPU TPaHCIUIAaHTALUH
CIUIEHOIIMUTOB OT 3pEINBbIX 3pesibIM KUBOTHBIM, B 3,7 paza
(p<0,01) — mpw TpaHCIUTAHTALIMH OT CTAPBIX CTApHIM U B
2,2 paza amxe (p<0,05) — mpu BHIMOIHEHUH aIOTITHBHO-

T0 MepeHOCa 3TUX KE HI/IMQ)OI/I,I[HLIX KJICTOK 3PCJIbIM KU~
BOTHBIM.

W : .fb{ ; .— )/ .‘e

Puc. 1. N3BuTble KaHanblbl KOPKOBOrO BeLLeCcTBa MNOY-
KM KPbIC KOHTPOJIbHOW rpynnbl. PELMNUEHTCKUIA UHTep-
Ban 48 yacos. A. — BbICOKasA MUTOTUYECKAA aKTUBHOCTb.
OKpacKka remMaTtoKCUIMHOM M 303MHOM. ¥YB. x1200. B. —
MmmyHornctoxmmmnyeckoe nccnegosanme Kie7. Ys. x600.

Puc. 2. M3BUTble KaHa/bLbl KOPKOBOIO BELLECTBA MOYKM
KpbIC BTOPOM rpynnbl. PeunnmeHTCKnin nHtepsan 48 va-
coB. HM3KKNIM ypoBEHb MUTOTMYECKOM aKTUBHOCTU, 3HAYe-
HUN CTAaTMOKMHETUYEeCKoro nHaekca. OKpacKa remaTtok-
CUIMHOM M 303nHOM. YB.x200.
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Puc. 3. U3BuTble KaHanbLbl KOPKOBOTO BELLECTBA MOYKMU
KpbIC TPETbEN rpynnbl. PeunnueHTCKMiA HTepBan 48 ya-
coB. A. — BbICOKaa MUTOTMYECKaa aKTMBHOCTb. OKpacKa
reMaToOKCUIMHOM M 303nHOM.YB. x900. B. — yBennyeHune
4ymncna KNeTok, akcnpeccupyowmx Ki67. UMMyHOTrMcToxm-
Munyeckoe nccnegosanme. Ye. x200.

Oocy:kaeHue pe3yJibTaTOB

Hcrnonp3oBaHne CHUCTEMBI aIONTHBHOTO TMEPEHOCa T0-
3BOJIHJIO BBISIBUTH OCOOCHHOCTH ITPOSIBICHUS MOp(hoTeHe-
TUYECKUX CBOWCTB JTUMQOILUTOB Y JKUBOTHBIX UX Pa3HBIX
BO3paCTHBIX Tpymi. [Ipu TpaHCIUIaHTaMK CIUICHOLIUTOB,
TIOJIYYCHHBIX OT CTApBIX TIOHOPOB CTAPBIM PEITUIHCHTAM,
He 00HAPYKEHO CTUMYJIISAIINN PO EPATUBHBIX MPOTIEC-
COB B DMHTEJIHNH KaHANBIEB MOYeK mociemanux. [lomob-
HbIC MU3MEHEHUSI B CUCTEME aJONTUBHOTO MEPEHOCca MO-
I'YT TIPOUCXOJIUTh KaK 3a CYET M3MEHEHUS MOP(OreHeTH-
YECKUX CBOMCTB JIMM(POUIHBIX KIIETOK, TaK U 3a CUET H3-
MEHEHHS TTPOJIN(EPATUBHBIX MMOTCHIUI KJIETOK TOYEUHO-
TO DMIUATENHS WIH 33 CYeT HAINYHUS 00enX MPUIUH OTHO-
BpeMeHHO. [IlepeHoC ATHX ke CIUICHOIIUTOB 3PEbIM JJOHO-
paM COnpOBOX/IAaeTCs MPOSIBIICHUEM WX MOpdoreHeTHye-
ckoli pyHkIuu. [1pu 3TOM aKTUBHOCTH MTPOTH(EpaTUBHBIX
MIPOIIECCOB B MOYKAaX PELUIHEHTOB OKa3ajach BbIpa)KeHa
HE MEHbIIIe, YeM B KOHTPOJbHOW Tpynne. TpaHcriaHTa-
LUl CIUICHOIIUTOB OT 3PENbIX JOHOPOB CTapbIM pPEIUIIH-
€HTaM TaK)Ke MPUBOAMUT K MPOSIBICHUIO MOP(OTeHEeTHYe-
CKUX CBOMCTB TUM(OUTHBIX KIIeTOK. OHAKO YPOBECHb aK-
TUBHOCTH TPOJU(EPATUBHBIX MPOIIECCOB B MOYKAX PEIIU-

MMUEHTOB OKA3aJICSl 3HAYUTENILHO HIKE, YeM B KOHTPOIIb-
HOM TpyIIIe.

AHanu3 pe3ylnbTaToB MPOBEICHHBIX HCCIEOBAHUN T0-
3BOJISICT C/IEIaTh OCHOBHOM BBIBOJ — IIPU CTAPEHUH Opra-
HU3Ma CHIDKCHHE YPOBHS Mpoir(epaTHBHBIX MPOLECCOB
HE CBSI3aHO C OcIabieHneM MOp(OTeHETHUECKUX CBONCTB
TUM(OUTHBIX KIETOK, TaK KaK MOCJICTHUE B TIOJTHOU Mepe
MIPOSIBIISIFOTCSL B OPTaHU3ME MOJIOMABIX KHBOTHBIX, XOTS
3HAYUTEIHHO CHI)KEHBI Y cTapbiX. [Ipu cTrapenun B opra-
HU3ME CHUIKAIOTCS MposM(epaTuBHBIC OTEHLUH TOYey-
HOW TKaHH, YTO MPOSIBISIETCS B TOPMOKCHUH PeaTn3aluu
MOP(OTCHETHYECKUX CBOWCTB JIMMQPOILUTOB 3pEIbIX JKHU-
BOTHBIX HETIOCPEICTBEHHO B MMAPEHXMUME OpraHa y CTapbIX
JKUBOTHBIX.
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CELLS OF THE SPLEEN
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Abstract. Aim. The aim of the study is to determine
the features of the morphogenetic properties of the spleen
lymphoid cells in animals of different age groups. Mate-
rials and research methods. In the experiments, a model
of adoptive transfer of lymphoid cells of the spleen of ne-
phrectomized animals from different age groups was used.
The studies were carried out on male Wistar rats of mature
(8-10 months, weighing 200-250 g) and old (19-22 months,
weighing 400-500 g) age. Study groups: control group —
model of adoptive transfer of splenocytes from mature ani-
mals to mature ones; second — experimental group: model
of adaptive transfer of lymphoid cells from old — old ani-
mals; the third group — transplantation of lymphoid cells
from old animals — to mature ones; the fourth group —
transplantation of lymphoid cells from mature animals — to
old ones. The morphogenetic properties of the spleen cells
of nephrectomized animals from different age groups were
studied 19 hours after unilateral nephrectomy (donor inter-
val). The resulting suspension was injected intravenously
into recipients at 400x 103 cells per 0.2 kg of animal weight.
8 hours before slaughter, the animals received a single intra-
peritoneal dose of 2 mg/kg of vinblastine. Recipients were
sacrificed 40, 48 and 56 hours after splenocyte transfer.
Research results. Transplantation of splenocytes obtained
from old donors to old recipients did not reveal any stimula-
tion of proliferative processes in the epithelium of the kidney
tubules of the latter. The transfer of the same splenocytes to
mature donors is accompanied by the manifestation of their
morphogenetic function. At the same time, the activity of
proliferative processes in the kidneys of the recipients was
not less pronounced than in the control group.

Keywords: splenocytes, adoptive transfer, morphoge-
netic properties, age characteristics, nephrectomy, immu-
nohistochemical study, statmokinetic index
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The regulation of cell proliferation in organs is carried
out using a complex hierarchical system, in which the
intracellular, intercellular, interstitial, interstitial and
organism levels are distinguished [1]. At the level of the
whole organism, these processes are under the control of'its
main regulatory systems: humoral, nervous and immune.
Until now, a certain role in the regulation of cell division
in organs and tissues has been assigned to the nervous
and endocrine systems, which are systems of regulation
of functions, from which, as a result, form-generating
regulation follows, which is not reducible to functional.
At the same time, it has been shown that denervation
of organs or changes in the levels of hormones in both
central and peripheral endocrine organs do not cancel the
development of regenerative processes in tissues, but only
affect the rates and extent of their manifestation through
changes in the activity of metabolic processes in cells.
Being the most important and phylogenetically more
ancient functional part of the immune system than the one
that ensures the development of humoral immunity and
the formation of antibodies, the morphogenetic function
of lymphocytes regulates proliferative processes in the
body [2-6]. Normally, lymphoid regulation means timely
stimulation and inhibition of the proliferation of cells of any
tissue, thus ensuring the constancy of the cellular number
and the anatomical integrity of all organs and tissues in the
process of physiological and reparative regeneration. The
morphogenetic function of lymphoid cells is provided by
the implementation of a two-stage (two-phase) program
for the regulation of proliferation and differentiation
of cells of their target tissues, being at the same time a
constant component of immune reactions and ensuring the
proliferation of immunocompetent cells in both humoral
and cellular immunity. The morphogenetic function of
lymphoid cells has a number of features and patterns of
its action. In particular, the morphogenetic function of
lymphoid cells is characterized by predominant organ-
specificity. This means that in the case of adoptive transfer
of lymphoid cells, they in the recipient's body necessarily
affect the proliferation of cells of an organ homologous
to the donor's organ, which has undergone one or another
damaging effect (for example, surgery) or any other effect
that activates the T-cell link of the immune system [2, 4].
It should be noted that the reaction of the proliferative
activity of the recipient's lymphoid cells always develops in
the direction corresponding to the transferred signal. In the
action of the lymphoid cells activated by the regeneration
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process, two-phase is also noted.

First, lymphocytes act, which have the property of
stimulating the proliferation of cells of the target organ,
and then, at the height of proliferation, lymphocytes
appear, which have the property of inhibiting cell division
in the specified organ. These lymphocytes do not prevent
the completion of the mitotic cycle in the cells that have
entered it, but they prevent new cells from entering the
cycle of division. Thus, they contribute to the completion
of the proliferative wave and stop the recovery process,
preventing hyperregeneration. Thus, lymphocytes provide
both the beginning and the end of the regeneration
process [2]. The function of stimulation and the function
of inhibition is carried out by different populations
of T-lymphocytes with the properties of T-helpers or
T-suppressors [7]. Activated lymphocytes with stimulating
abilities induce in the recipient the mode of accelerated
proliferation, characteristic of regenerative processes, but
it should be borne in mind that all the described processes
can be traced only in the syngeneic system.

Experiments carried out on T-cell-depleted MRL mice
(studies carried out in the laboratory of Prof. Ellen Heber-
Katz) showed practically unlimited regenerative abilities
in this line of mice against the background of their faster
aging. Against the background of an increase in the number
of T-lymphocytes in the blood of young MRL-mice with
age, they lose the ability to full-fledged regeneration, and
vice versa, by blocking T cells in the blood of adult mice
of other strains, stimulation of regenerative processes can
be achieved.

It has now been established that aging of an organism
occurs at all levels of its organization, including the cellular
one. After the cells pass through the mitotic cycle, periods
of growth, differentiation and the implementation of
specific functions by them, the life cycle ends with their
aging, followed by destruction and death [8]. At the same
time, the processes that determine aging are inextricably
linked with an opposite process - the restoration of lost
and damaged structures, or cell regeneration. The unity of
these two phenomena, apparently, determines the outcome
of the cell's life cycle, as well as the interest of researchers
in the cellular level of development of age-related changes
in regenerative processes in the body. The degree and form
of manifestation of the regenerative ability of various
internal organs of mammals is very variable, which is
due to differences in the morphological and functional
characteristics of developing organs, which determine the
outcome of the regenerative processes. Conducted under
the guidance of a member RAS prof. A.P. Yastrebov's
studies made it possible to determine the features of the
state of proliferative processes in the tissues of various
organs during age-related involution of the organism [1, §].
So it was found that the activity of the processes of cell
division with aging of the body decreases in the lymphoid
tissue of the thymus, lymph nodes, spleen, myeloid tissue
of the bone marrow, epithelium of the small intestine. All
of these tissues belong to one group — with a high rate of

cellular renewal and use one main method of regeneration
at the cellular level — mitotic division. With age-related
involution, a decrease in the activity of proliferative
processes was found in all organs, which is associated with
a decrease in the size of the proliferative pool and mitotic
activity of cells due to a slowdown in their release into the
mitotic cycle [9-12]. When studying the features of the
state of proliferative processes in organs with a low rate of
cellular renewal (liver, lungs, kidneys, thyroid gland), other
changes in the state of proliferative processes were found.
First of all, in these organs, when using the method of flow
DNA cytometry, no significant decrease in the number
of DNA-synthesizing cells in the tissues of organs of old
animals was found. At the same time, at the same time, the
proportion of polyploid cells in the organs increases, and the
accumulation of cells occurs in the premitotic period of the
cycle, due to which the proliferative cell pool also increases.
Analysis of the results obtained allows us to talk about
the connection between the processes of DNA synthesis
in tissues of old animals not with cell division, since the
corresponding level of mitotic activity is not detected, but
with the processes of endomitosis, which is accompanied
not by cell division, but by their polyploidization [9]. Thus,
if in tissues of organs with rapid cellular renewal during
aging of the body, the main mechanism of involution is
the suppression of the activity of proliferative processes
due to inhibition of the entry of cells into the mitotic cycle
and a decrease in the number of progenitor cells, then in
organs with slow cellular renewal against the background
of inhibition of cell division processes endomitosis is
stimulated, which is accompanied by the development of
cell polyploidization [11, 12].

In experiments conducted by prof. A.G. Babaeva
under conditions of relative deficiency of lymphoid
tissue (thymectomy, splenectomy, general irradiation,
administration of anti-lymphocytic serums to animals),
suppression of recovery processes is noted. However,
upon transplantation of lymphoid cells to these animals,
the degree of inhibition of proliferation decreases [3,13].
In experiments with adoptive transfer of lymphoid cells,
the ability of the T-population of living lymphocytes in
operated animals to stimulate proliferation processes
in the tissues of donor organs of the same name was
revealed. It has been shown that such properties are
mainly possessed by T-lymphocytes of the spleen, while
thymocytes, T-lymphocytes of the bone marrow and
lymph nodes are unable to tolerate the «proliferative
stimulus». Experimental data show that the first hours
after the induction of regenerative processes proceed
against the background of signs of increased T-helper
function, and suppression or decrease in the number of
T-suppressors leads to an outbreak of proliferative activity.
At the same time, lymphocytes from non-operated donors
do not cause a significant increase in proliferation in the
model of adoptive transfer [3, 7, 13]. In our laboratory, it
was previously shown that the morphogenetic function of
lymphocytes is manifested not only during the regeneration
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of myeloid, bone tissues, liver, kidneys, intestines, skin,
but these cells can acquire the ability to stimulate the
proliferation of the erythroid germ under the action of
hypoxia on the body [1, 14-20]. At the same time, data
have been obtained showing that as a result of aging of
the organism, both the total number of T-lymphocytes and
cells belonging to the population of T-helpers decrease in
it [21, 22], and their properties also change significantly
[23, 24].

Purpose of the study

To determine the features of the morphogenetic
properties of the spleen lymphoid cells in animals of
different age groups.

Materials and research methods

In the experiments, we used a model of adoptive transfer
of lymphoid cells in the spleen of nephrectomized animals
from different age groups [25]. The studies were carried
out on male Wistar rats of mature (8-10 months, weighing
200-250 g) and old (19-22 months, weighing 400-500
g) age. The animals were kept in a laboratory vivarium
on a standard diet. The animals were taken out of the
experiment by an overdose of ether vapors in accordance
with the «International Recommendations for Medical
and Biological Research Using Laboratory Animals.» The
groups of animals were formed as follows: the control
group — a model of adoptive transfer of splenocytes from
mature animals to mature ones; second — experimental
group: model of adaptive transfer of lymphoid cells from
old — old animals; the third group — transplantation of
lymphoid cells from old animals — to mature ones; the
fourth group — transplantation of lymphoid cells from
mature animals — to old ones.

Considering that the epithelial tissue of the renal
tubules belongs to the group of tissues with a low level
of proliferative activity, the state of proliferative processes
was assessed by studying the static-kinetic index
(allowing accumulation of mitoses over a certain period
of time) and immunohistochemical determination of the
regulatory protein of proliferation Ki67 (detected in the
nuclei of cells in G1, S and G2 periods of the mitotic
cycle). The morphogenetic properties of the spleen cells
of nephrectomized animals from different age groups
were studied 19 hours after unilateral nephrectomy
(donor interval). The animals were sacrificed from the
spleen, and a suspension of cells in medium 199 was
prepared. All procedures for preparing the suspension
were carried out in the cold. The resulting suspension was
injected intravenously into recipients at 400x10* cells
per 0.2 kg of animal weight. 8 hours before slaughter,
the animals received a single intraperitoneal dose of 2
mg/kg of vinblastine. Recipients were sacrificed 40, 48
and 56 hours after splenocyte transfer. The kidneys were
fixed in formalin, and the statokinetic index (SCI) was
calculated on histological sections, the values of which
were expressed in %o. For immunohistochemical studies

(IHC), the material was fixed in 10% neutral formalin
for no more than 24 hours, then underwent standard
histological processing [26]. Unmasking of antigenic
determinants was carried out in a Pascal mini-autoclave
(DakoCytomation), conditions: 10 min. at 15 psi (121 °C)
in Target Retrival Solution (Dako, S1699). On dewaxed
sections using the Universal Staining System Autosteiner
Dako (Denmark), reactions were performed using the
EnVision + Dual Link System — HRP (Dako, K4061),
antigen-reactive cells were contrasted with a chromogenic
substrate (3,3-diaminobenzidine in buffered solution —
DAB). DAB-positive cells were identified by the brown
staining of their nuclei. Evaluation of the IHC reaction Ki-
67 was determined by the percentage ratio of the number
of stained cell nuclei to the entire cell population and was
expressed in %o [27, 28].

Research results

When transplanting lymphoid cells in the control
group (mature recipients and donors), the peak of the
rise in the statmokinetic index falls on 48 hours after the
transplantation of donor splenocytes to recipients (Table).
At this time, the SKI increases 26.8 times (p<0.001)
compared with the previous term. Numerous mitoses are
found in the epithelium of the tubules, and the number of
cells whose nuclei express Ki67 increases (Fig. 1). After
56 hours, the processes of cell division in the kidney of
the recipients weaken, and by 72 hours they no longer
differ from the level in the kidneys of intact animals of the
corresponding age.

Table

Statmokinetic index in the epithelium of the kidney
tubules in recipients of lymphoid cells from donors
with unilateral nephrectomy, Mtm, %o, where M is the
arithmetic mean, m is the error of the mean.

Model of adoptive Duration of the recipient interval, h
transfer 40 48 56
The first group (control) 0,4+0,03 10,7+1,64 1,0+0,33
Second group (old—old) 0,3+0,04 0,7+0,28 0,6+0,30
The third group (old-— 0,3+0,07 | 1424121 | 4,8+0,62
mature)
CFJCI’ d“)rth group (mature= | 4 11503 2,850,51 | 2,240,45

When splenocytes were transplanted from old animals
after unilateral nephrectomy to old recipients, no
significant changes in the level of mitotic activity in the
epithelium of the renal tubules were found in the latter, at
all studied periods (Fig. 2).

Transplantation of the same splenocytes to mature
animals is accompanied by an increase in the statmokinetic
index and the level of Ki67 expression (Table, Fig. 3) in
the renal tubules by 47.3 times (p<0.001), followed by a
decrease in its level by 56 hours. However, during this
period, the level of activity processes of cell division 4.8
times (p<0.001) the level of the corresponding indicator in
the kidneys of the control group.
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Fig. 1. The convoluted tubules of the cortex of the kidney
of the rats of the control group. The recipient interval is 48
hours. A. — High mitotic activity. Staining with hematoxylin
and eosin. x1200. B. — Ki67 immunohistochemical study.
x600.

Fig. 2. The convoluted tubules of the cortex of the kidney
of rats of the second group. The recipient interval is 48
hours. Low level of mitotic activity, statokinetic index
values. Staining with hematoxylin and eosin. x200.

Fig. 3. The convoluted tubules of the kidney cortex of rats
of the third group. The recipient interval is 48 hours. A. —
high mitotic activity. Staining with hematoxylin and eosin.
x900. B. — an increase in the number of cells expressing
Ki67. Immunohistochemical study. x200.

The adoptive transfer of lymphoid cells from mature
animals to old ones also leads to an increase (by a factor of
7; p<0.001) in the level of the statokinetic index 48 h after
their transplantation (Table). The activity of cell division
remains approximately at the same level after 56 hours,
which is 2.2 times higher (p<0.05) than the level of the
statokinetic index during transplantation of splenocytes
from mature to mature animals, 3.7 times (p<0.01) —
when transplanting from old to old and 2.2 times lower
(p<0.05) — when performing an adoptive transfer of the
same lymphoid cells to mature animals.

The discussion of the results

The use of the system of adoptive transfer made it
possible to reveal the features of the manifestation of the
morphogenetic properties of lymphocytes in animals of
their different age groups. Transplantation of splenocytes
obtained from old donors to old recipients did not reveal
any stimulation of proliferative processes in the epithelium
of the kidney tubules of the latter. Such changes in the
system of adoptive transfer can occur both due to changes
in the morphogenetic properties of lymphoid cells, and due
to changes in the proliferative potencies of renal epithelial
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cells, or due to the presence of both causes simultaneously.
The transfer of the same splenocytes to mature donors is
accompanied by the manifestation of their morphogenetic
function. At the same time, the activity of proliferative
processes in the kidneys of the recipients was not less
pronounced than in the control group. Transplantation
of splenocytes from mature donors to old recipients also
leads to the manifestation of the morphogenetic properties
of lymphoid cells. However, the level of activity of
proliferative processes in the kidneys of the recipients was
significantly lower than in the control group.

The analysis of the results of the conducted studies
allows us to draw the main conclusion — with aging of
the body, a decrease in the level of proliferative processes
is not associated with a weakening of the morphogenetic
properties of lymphoid cells, since the latter are fully
manifested in the body of young animals, although they
are significantly reduced in old ones. With aging, the
proliferative potential of the renal tissue decreases in the
body, which is manifested in the inhibition of the realization
of the morphogenetic properties of the lymphocytes of
mature animals directly in the parenchyma of the organ in
old animals.
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