MOoP®ONI0r1A

structures differ in slightly larger linear dimensions compared to those in the peripheral zone. The lumens of many
ducts of the glands of the central zone are very narrow, slit-like, and sometimes the sections are not defined at all.
This is especially true of duct lumens, which are directly connected to the end sections. Most terminal sections of
the glands of the central zone generally resemble the end sections of the peripheral zone, but differ in slightly larger
size and more complex organization of the luminal circuit. Often in both zones the well-marked transition of final
department to an excretory channel is not defined. The results of stereological analysis allowed to identify both in
the peripheral and in the central zone the following tubular glandular components: terminal excretory ducts (thay
take the secret synthesized by glandocytes of terminal departments), lateral (lateral) branches of the second or third
order up to the central duct (it located centrally within the individual prostate gland) and main ducts. In the area of
confluence of the main ducts of the glands of the central and peripheral zone into the urethra, the epithelial lining
forms pronounced folds and in many areas forms a bulge in the direction of the lumen of the excretory ducts of

these glands.

Conclusion. Thus, it was found that the glandular components of the central zone of the human prostate have a
similar structure to the glandular components of the peripheral zone. Herewith they differ mainly in the size of the

terminal sections and excretory ducts.
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MOP®ONOMMYECKME OCOBEHHOCTU PEMAPATUBHOIO XOHAPOMEHE3A NOA,
BIVAHNEM MESEHXMMAJIbHbIX CTBOJIOBbIX K/ETOK B MO/E/IN XPOHUYECKOTO
MOBPEXAEHUA XPALLEBOIN TKAHU

BUHHULKKUIA HALMOHANbHDbIM MegULUHCKUIL yHuBepcuTeT umeHun H. U. NMuporosa (r. BUHHMLA)

CBA3b nybauKaumMm c NNaHOBbIMM Hay4yHO-UCCe-
[oBaTeNbCcKUMKU pabotamu. Pabota sensetca dpar-
MEHTOM Hay4HO-UCCef0BaTeNbCKOW paboTbl Kadespbl
TpPaBMaToNOrMn 1 opToneamu BUHHULIKOTO HaunoHa b-
HOro MegMLMHCKOro yHuBepcuTeTa um. H. M. Muporosa
«KomnnekcHas peabununtauma 60/bHbIX C TPaBMamMM1 U
3aboneBaHMAMM ONOPHO-ABUraTENbHOTO annapaTta», Ne
rocygapcreeHHom permctpaumnm 0115U007095.

BcrynneHue. XpoHWYecKoe NOBPEXAEHWE CyCTaBs-
HOro XpAWa, BCAeACTBUME AereHepaTUBHO-AUCTPODU-
YeCKMX MPOLLECCOB BEAET K CYLLECTBEHHOMY CHUMKEHWUIO
bYHKLMOHANbHBIX CNOCOBHOCTEN YenoBeKa. XpsalLesasn
TKaHb UMEeT HU3KUI NOTeHLMaN AR BOCCTAHOB/IEHUS,
NoO3TOMY [Ja)Ke He3HauuTeNbHble ee MOBpPeXAeHUA
MOTYT NPUBECTM K NONHOWN AereHepauum [1]. Paspabo-
TaHHble 3KCNEePUMEHTaIbHble U KIMHUYECKME NOAXOAbI
K peweHuto npobaembl 6MONOrMYECKOrO BOCCTAHOB-
NeHNA NoBPEXAEHUI CYCTAaBHOMO rMasMHOBOrO XpsLla
ele [aneku OT coBeplueHcTBa. M3BecTHble cnocobbl
NAaCTUKN MNOMIHOCNOMHBbIX AedeKToB MNyTemM «Me3eH-
XMManbHaA CTUMYAAUMAY, Mepecaskm XpAWEBbLIX UK
KOCTHO-XPALLEBbIX ayTOo- WAM  aNNOTPAHCMN/IAHTATOB
60/1bLLIOro M Manoro pa3mepos, NepecaskM ayToreHHoM
HAZKOCTHULbI W HAAXPALLHMLLBI B COYETAHMM C XMPYP-
rMYecKoi Koppekuuen BUoMexaHNYecKon OCU KoHeu-
HOCTW He cNOCOBHbI MPUBECTU K MOIHOMY BOCCTaHOB/Ie-
HUIO NONHOLEHHOW yHKUMK cycTaBa [2,3,4].

Ob6pasyowmitica pereHepaT 06bl4HO NpeacTaBaseT
coboW rpy60BONOKHUCTYIO COEAMHUTENIbHYIO TKaHb, BO-
JIOKHUCTBIN XpALW, UAW CMeLaHHbIN TMn — ¢ubposHoin
TKaHM U TMannHoNogo6Horo xpawa. buomexaHuyeckmne
CBOICTBA HOBOOGPA30BaHHOM TKAHW 3HAYUTE/IbHO YCTY-
NatT MHTAKTHOM XPAWEBOW TKaHW. MHOMXKeCTBEHHble
NOMbITKM BOCCTAHOBWUTb MOBPENKAEHHYIO YacTb XpALLA
C NOMOLLbBIO MCKYCCTBEHHbIX MATEPMANIOB B KayecTse
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TPAHCN/IAHTATOB TaKKe OblN HeyaauyHbIMKU BCeACTBUE
Pa3BUTMA UMMYHOJIOTMYECKOM TONEPAHTHOCTH, BbICTPO-
ro M3Hoca maTepuana M MPOrpeccupytoLLero yxyaule-
HMA KayecTBa KM3HM NALMEHTOB MOC/e NPOBEAEHHOIO
neyenus [5].

B HacTosiLee Bpems Bce 6o/bluee BHUMAHWE Ucce-
JoBaTesniei 06paLLeHo K U3y4YeHU0 METOAMK K/IETOYHOM
MHXEHEPUU, @ UMEHHO K JIOKa/IbHOMY BBEAEHUIO B 30HY
NOBPEXKAEHNA BbICOKOCNELMNANIM3MPOBAHHbIX KNETOK
XPALLEBOM TKaHM — xoHApouumToB [1,2,6]. KnetoyHas Te-
panua aBnseTcs Hanbosiee NepcneKkTUBHbLIM Hanpas/e-
HMEM B COBPEMEHHO pereHepaTopHoin meanuuHe. Ans
peLeHns HayYHbIX U KAMHMYECKMX Npobnem B o61actu
opToneauu u Tpasmatosiorum 6osblWoN MHTEpPeC npea-
CTaBNSIET UCMO/1b30BaHME MYJ/ILTUMOTEHTHbLIX ME3eHXU-
MaJ/IbHbIX CTBOJIOBbIX K/IETOK, MONYYEHHbIX U3 KMPOBOI
TKaHW. B aKcnepuMeHTanbHbIX U KNIMHUKO-3KCMEepUMEH-
Ta/IbHbIX UCCNEeA0BAHUAX NOC/AeAHUX NET A0Ka3aHO, YTo
CTBO/IOBbIE K/IETKWU, MOJIYYEHHbIE U3 KUPOBOM TKAHW,
Hanbonee 6e3onacHbl, NErkO4OCTYyNHbI M obnagatoT
BbICOKMM pereHepaTtopHbIM NOTEHLMANOM A/1A Npume-
HeHus [3,4]. [lokasaHa MX poab B MHAYKLMWN NPOLLECCOB
XOHApOopereHepauun, nytem sKcnpeccmun KonnareHa |l
TUNA U KUC/bIX MYKOMOAMCAXapuaoB, TUMUUYHbIX ANS TU-
annHosoro xpawa [4,7].

Takum 06pa3om, NepcrneKkTUBHbLIM U MPUOPUTETHBIM
HanNpaBAEHUEM B JIEYEHUU MOBPEXAEHUN XPALLEBOM
TKaHW ABNAETCA WCMONb30BaHME ME3eHXMMa/bHbIX
CTBOJIOBbIX KNETOK. A M3y4YeHMEe UX XOHAPOreHHOro Mo-
TeHUMana, Nouck n obecneyeHne Hanbonee onTUMainb-
HbIX YCIOBUIN N5 penapaTUBHOMO XOHAPOreHesa Hy-
0AeTcA B AaNlbHENLLEM U3YYEeHUN.

Lenb uccnepgoBaHua: 13yuntb mopdonornyeckume
0COB6EHHOCTM penapaTMBHOIO XOHAPOreHe3a noj BAu-
AHMEM ME3EHXMMa/IbHbIX CTBOJ/IOBbIX K/IETOK B 3KCne-
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PUMEHTANbHOM MOAENN XPOHUYECKOTO MOBPEXAEHMUSA
XPALLEBOM TKaHMU.

O6beKT U MmeToAbl UCCNeAOoBaHUA. DKCNepUMEH-
TaNbHOE UCCNeLOoBaHWE MPOU3BEAEHO B YCNOBUAX BU-
BapuA BMHHMLKOIO HALMOHANBHOIO MEAMULMHCKOrO
yHuBepcuteta mm. H. WN. Muporosa Ha 64 NUHENHbIX
Kpblcax-camuax Becom 300,0+35,6 r. Bce stanbl nccne-
[0BaHMA COOTBETCTBOBA/IM 3TMYECKMM HOpmam obpa-
LLEHMA C XKMBOTHbIMM, C COBNOAEHNEM pPEeKOMEeHAALMI
M TpeboBaHMI EBpoOnencKkoi KOHBEHUMWM 3aLUMUTbl Mo-
3BOHOYHbIX KMBOTHbIX, UCMO/Mb3YeMbIX A/A 3SKCNepu-
MEHTOB W/IN B MHbIX HayYHbIX Luensax (Ctpacbypr, 1986).

XVpypruyeckoe BMeLIaTeNbCTBO BbIMNOAHAAN B YCI0-
BMSAX OMNEepaLMOHHON BUBApUA C cObAOAEeHNEM OBLLMX
NPWHLMMNOB acenTUKMU M aHTUCENTUKKU. Kpbicy GUKCK-
poBann Ha cneumanbHOM MAHUMYAALMOHHOM CTONM-
Ke TaK, YToObl KONEeHHbI cycTaB Obln obpalleH BBEpX.
OnepaTMBHOE BMELIATENbCTBO NPOM3BOAMUAN NOL KOM-
6MHUPOBAHHbIM HAPKO30M C UCMO/Ib30BaHMEM TUOMEH-
Tana Hatpua 0,05 % 2-3 Mr/Kr n KetammHa 5 % 4-5 mr/
Kr BBeAEHHbIMM BHYTPUBPOWMHHO. MNocie NnoaroToBKM
onepaumMoHHOro nona no ®UNOHYMKOBY BbINOAHANN
MeAMaNbHbIN NapanaTennspHbIi AOCTYN K KONEeHHOMY
cyctaBy. [lepeKT xpALLeBoin TKaHN GOPMMPOBANUN B Ha-
rpy*kaemoli 30He 6eApeHHON KOCTU C MOMOLLBIO UbI.
OunameTtp gedekTa coctaBnsan npubansmTenbHo 3-4 Mmm,
noBpexaeHe NPou3BoOAUAMN A0 MNOABNAEHUA KPOBOTE-
YeHuna n3 cybxoHapanbHOW KocTu. MNocne o0bpaboTkm
aQHTUCENTUYECKMM PACTBOPOM OMEPALMOHHYIO paHy
ywnBanAn nocnoiHo 6e3 apeHunposaHua. B nocneone-
paLMOHHOM Mepuoae BCEM KMUBOTHbIM 6bln paspelueH
cBOOOAHbIV AMHAMUYECKUI PEXMM.

CpeZiv npoonepupoBaHHbIX KpbIC Hbin0 chopmmnpo-
BaHO 2 rpynnbl. Bo 1 rpynne (n=36) me3eHxMmabHble
CTBO/IOBbIE KNAETKU BBOAMN NIOKANbHO CNycTA 7 CYTOK
OT MOMEHTA HaHeceHUs aedeKTa, MoAEAMNPYSA XPOHMYe-
CKOe NoBpeXAeHWe XPALLEeBOI TKaHW nogobHoe aere-
HEPaTUBHO-ANCTPODMYECKOMY MOPAXKEHUIO KONEHHOTO
cyctaBa. Kpbicam KOHTpO/bHOWM rpynnbl (n=28) gonon-
HUTENbHOM XOHAPOrEeHHOM CTUMYNALUN HE MPOU3BOAN-
n. Me3eHxMMabHble CTBO/IOBbIE KNETKM BblAn nony-
YyeHbl nocne o6paboTkM AMnoacnupaTa KonnareHasomn,
LeHTPpUYrMpoBaHuA, 3MMUHALUM FEMOMO3TUYECKMX
KNETOK M NOCAeaytoLLein NoCTeNEeHHON OYNCTKM Ky/bTy-
pbl OT cn1aboafre3mBHbIX KNETOK NyTEM MHOTOC/IOMHOMO
KYNbTUBUPOBaHUA. KMBOTHbIX BbIBOAMAN U3 UCCAeno-
BaHMA Ha 14, 21, 28 1 35 cyTKM OT MOMEHTA HaHeceHmsa
nedekTa nyTem BHYTPUMOPIOWNMHHOMO BBEAEHMA NeTaNb-
HOW A,03bl TMOMEHTaNa HaTpuA No 9 ocobew u3 skcnepm-
MEHTaIbHOW FPynnbl U MO 7 KPbIC U3 TPYMMbl KOHTPOAA.
O6/1acTb KOJIEHHOTO CyCcTaBa OLLEHMBA/IM MAKPOCKOMMU-
yeckn. Matepman ¢ukcuposanu B 10 % HenTpasibHOM
pacTBope dopmanuHa (pH=7,4) B TeyeHune 24 yacos,
npoussogunn fekanbumobukaumio B 12 % pactsope
a30TUCTOMN KUCNOTbl, 06e3BOXMBAHME B CNMPTAx BOC-
XO4ALLEN KOHLEHTPaUuK, 3aansanm 8 napaduH. Mmcro-
lorMyeckmne cpesbl TONLWNHOM 6-8 MUKPOH OKpaLllmnBanm
reMaToOKCU/IMHOM M 303MHOM, a TaKXKe NUKPOdYKCOHOM
no BaH [M30Hy.

Pe3ynbTaTtbl uccnepoBaHuA U UX obeyxaeHue. Ha
7 CYTKM Mocne BBeAEHUS Me3eHXMMasbHbIX CTBOIOBbIX
KNETOK 1 Ha 14 cyTKM OT MOMeHTa GoOpMMpPOBaHMA No-
BpeXAeHNA 30Ha AedeKTa npeacTaBNeHa pereHepaTom
MOJIOZOM He3pesioli XOHAPOWUAOMNOAHOM TKaHM, onpe-
OEeNANNCh OCTaTKM MOBPEXAEHHOMO HEOAHOPOAHOro

PucyHoK 1 — PereHepar xpswa 6eapeHHOI KOCTU KpbICbl
3KCNepUMeHTaNIbHOM rpynnbl Ha 14 cyTKU uccnepoBaHuA.
OKpacKa reMmaToKCUIMHOM U 303UHOM. YBenunueHue x200.

XpAlla ¢ HepPOBHOW nosBepxHocTbio (puc. 1). Pasgene-
HUA CTPYKTypbl HOBOOOPA30BAHHOIO XpPsLia Ha 30HbI
M nostoca He cobnoganocb. O6HapyXeHo Hebonbluoe
KO/IMYECTBO XOHAPOLUMUTOB B COCTaBE M3OreHHbIX Fpynm,
NPeMMyLLEeCTBEHHO XOHAPOLUMTbI pacnonaraimcb Xa-
OTUYHO. [1I0THOCTb  PACMOJIOKEHUSS  XOHAPOLUTOB
3HAUMTENIbHO CHUXeHa. B ucciegyembix npenapartax
O0OHApYKEHO Y4YaCTU XPALLEBOM TKAHW BONOKHUCTOTO
T1na. Habntoganuce yyactkm GpopmmpoBaHMA rpaHyna-
LUMOHHOM TKaHW, COCTOALLEN M3 MHOMKECTBEHHOMN CeTu
KanWANApOB U 31EMEHTOB ME3EHXMMANbHOW NPUPOAbI.
B HenocpeacTBeHHOM 6AM30CTM OT 30HbI NOBPEKAEHMUA
COXPaHANNCb NPU3HAKM 04aroBOro HEKPO3a XOHAPOLLM-
TOB W [AereHepaTUBHO-AUCTPODUYECKOTO M3MEHEHMUA
HEMOBPEKAEHHbIX Y4AaCTKOB M'MasMHOBOrO xpAwa. Cyb-
XOHApanbHasA KOCTb NPeACTaB/ieHa He3penbiMu KOCT-
HbIMM 6a/104KaMKN HEOAHOPOAHON GOPMbI U PAa3MEPOB,
KOTOpble pacnosiaraiucb XaoTuyHo. Habntoganocb He-
60/blIOe KO/NIMYECTBO Y4YACTKOB OCTEOXOHAPAJSIbHOTO
coeanHeHuns. CoegmMHEHMA KOCTHOM U XPALLEBOM TKaHel
NPOC/IeXXMBAACA YETKO Ha Bcem npoTaxeHun. OcHosy
KOCTHOrO pereHepara COCTaBAsAIM 3/1eMeHTbl rybyaToro
KOCTHOTIO BELLECTBA, KOCTHbIE NAACTUHKM KOTOPOTo npe-
MMYLLLECTBEHHO OPUEHTUPOBAHbI BAO/b KOCTHbIX Tpabe-
Ky/n. Takum 06pasom, yCTaHOB/IEHbI MPU3HAKM aKTUBHO-
ro BOCCTaHoBAeHUs aedeKTa, NPenMyLLEeCTBEHHO NyTem
GOpPMUPOBAHUA XOHAPOUAHON TKAHW.

PUCYHOK 2 — PereHepart xpsLa 6eapeHHOI KOCTU KpbICbl
KOHTPOJ/IbHOM rpynnbl HA 14 cyTKu uccnegoBaHma. OKpacka
reMaTOKCUIMHOM U 303MHOM. YBenuueHue x200.
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Mpy MMKPOCKONUKN pereHepaTa KPbIC KOHTPO/IbHOM
rpynnbl K YKasaHHOMYy nepuogy OCHOBY pereHepaTta
COCTaBAANN MPEUMYLLECTBEHHO 31E€MEHTbI TPaHyNALN-
OHHOM W COeAMHUTENbHOM TKaHW, TaKKe B HEOObLLIOM
KO/IM4ecTBe Hab/oAaNMUCh YY4AaCTKM MOIOL0MN Hespenon
XOHApPOUAHOM TKaHu (puc. 2). BoKpyr 30HbI NoBpexKae-
HUA 0OHaPYKEHO MHOXECTBEHHbIE O4YarM HeEKPO3a XOH-
APOLMTOB, UX BaKyONbHON ancTpodumun. TakxkKe yCcTaHOB-
NIeHO BblIpaXeHHble JAereHepaTUBHO-AUCTpOPUYECKME
M3MEHEHMA OCTAaTKOB CYCTaBHOIO XPALLA, NPOABAAIOLLN-
ecA B HapyLleHWU ero LeNoCTHOCTU, dparmeHTaumm c
obpasoBaHMeM BepTUKANbHbIX TPELWMH, HepaBHOMep-
HOCTM W WCTOHYEHUU MOBEPXHOCTU, HapyLUeHUU 30-
HaNbHOro cTpoeHuA. KonnareHoBble BOMIOKHA pacrno-
NarasiMCb XaoTUYHO, PACCTOAHME MEXAY HUMKU 6blno
yBE/IMYEHHbBIM, OTMEYA/IoCb U paclIMpeHne naKkyHap-
HbIX NPOCTPaHCTB. KocTHble 6anoukM cybxoHApanbHOM
KOCTM NpeACTaB/eHbl MPEeUMYLLECTBEHHO ryb4yacTbim
KOCTHbIM BeLLLEeCTBOM, OOHapy»KeHbl y4yacTku Gpubpos-
HOW TKaHUW. B He6oNbWOM KONMYeCTBe BM3yaIM3NpPOBa-
JINCb YYACTKM SHXOHAPAZIbHOTO OKOCTEHEHMA.

K 14 cytkam nocne BBeAeHUA Me3eHXMMabHbIX
CTBONOBbIX KNETOK M Ha 21 cyTKM OT MOMeHTa dopmMmupo-
BaHWA MNOBPEXKAEHWUSA Y }KMBOTHbIX SKCMEPUMEHTANbHOM
rpynnbl Npeob6aaaanu NpoLeccbl aKTMBHOrO Gopmupo-
BaHuA pereHepata (puc. 3). OcHoBa pereHepara npea-
CTaB/IeHa 3/1IeMeHTaMU MOJIOAOWN He3penon XpAalLeBoi
TKaHW. MoAAPHOCTb M 30HANBbHOCTb XPALWA He npocne-
YKMBaNCb YETKO, O4HAKO 30Ha nponndepaumm npeob-
nafgana. XoHAPOLUMTbl NPEUMYLLLECTBEHHO MMENU ynio-
LLLEHHYIO U KNMHOBUAHO GopMy, TakKe B HeOONbLLIOM
Ko/myecTBe Habnoganuce rmnepTPodUpPoBaHHbIE XOH-
APOLMTBI, yYacTBYIOLLME B CEKPELMN MaTpUKca. B 601b-
LWMHCTBE XOHAPOLMTbI pacnonarasvcb napannenbHo
NpoAo/IbHON OocKM MeTasnMdU3apHON NAACTUHKM, YacTb
KNETOK OCTaBaNiaCb XaOTUYHO PACMONOKEHHOW. XpALle-
Bana TKaHb cnabo KanbumduumMpoBaHa. KpoBeHOCHble
cocyapl B TO/LLE XpALLA OTCYTCTBOBA/IM. KOHTAKT KOCTH
M XPALLA NPOCAEXMNBANCA YETKO, HABNO4ANNCH YHACTKM
HenocpeaCcTBEHHOrO Nepexoaa MaTpUKCca HeKkanabuudu-
LMPOBAHHOIO XPALA B MaTPUKC KOCTHOM TKaHW — ocTe-
OXOHApanbHoe coeanHeHue. CybxoHApanbHas 30Ha
npeacTaBieHa anemeHTaMu rybyaTolt KOCTHOM TKaHuU
€ HeboNbLIMM KONMYECTBOM 3PesiblX MUHEPANN30BaH-
HbIX KOCTHbIX 6asi0K KOMMaKTHOM CTPYKTypbl. Habnio-
OANnUCb YY4acTKM aKTUMBHOrO GOpMMPOBaHMA KOCTHOW
TKQHW NyTem 3HXOHAPaNbHOro octeoreHesa. KocTHble
NAACTUHKKM ryByaToil KOCTM OPWMEHTMPOBAHbLI MNapan-
nenbHo Tpabekynam. B mexbankoBbix NMpOCTpaHCTBaX
06HapyXeHbl He3HauyuTe/IbHble YYaCTKMU TPaHYNALMOH-
HOM TKAHW C MHOXECTBEHHbIMW COCYANUCTBIMWU 3/1EMEH-
TaMU U PETUKYNAPHBIMM BOIOKHAMU. Takum 06pasom, K
aToMy nepuoay npeobraganu npoueccbl 06pasosBaHuA
MO/IOZL0TO XPALLA, IHXOHAPANbHOIO OKOCTEHEHMA U Op-
raHM3auumn XpALLEBbIX 3/1eMEHTOB.

K 21 cyTkam oT momeHTa GOPMUPOBAHUA MOBPENK-
OEeHUA B Tpynne KOHTPO/MA OCHOBA pereHeparta npepj-
CTaB/IeHa XOHAPONA0NOA06HOMN TKAHbIO C MHOXECTBEH-
HbIMW COEANHUTENBHOTKAHHbBIMM 3lemMeHTamu (puc. 4).
B yyacTKax, OKpy»Katolmx 30HY NMOBPEXAEHUSA, COXpa-
HANUCb NPU3HAKW JdereHepaTUBHO-AUCTPOPUYECKOTO
MOPaXKeHUA CycTaBHOro xpAwa. OcTaTKM r'MannHOBOrO
XPALLA MMEN HEePOBHbIE KOHTYPbI C IOKaZIbHbIM UCTOH-
YyeHnem B 30He AedeKTa, B ero CTpyKType obHapyKeHbI
MHOECTBEHHbIE TPELMHbI, Weau u dGubpuanaumm ma-

PucyHoK 3 — PereHepar xpawa 6eapeHHO KOCTU KpbiCbl
3KCNepMMEHTaIbHOM rpynnbl Ha 21 CyTKU UCCNef0BaHuUA.
OKpacka reMmaToOKCUIMHOM M 303MHOM. YBenuueHnune x200.

PUcyHOK 4 — PereHepar xpawa 6eapeHHOI KOCTU KpPbICbl
KOHTPOJIbHOW rpynnbl HA 21 CyTKU UcCnef0BaHUA.
OKpacka remaToKCMIMHOM U 303UHOM. YBennueHue x200.
TpuKca. COXpaHANUCb MPU3HAKM NONAPHOW U CTPYKTYp-
HOW Ae3opraHM3aLmn. KneTouHblil cocTas npeactaBiaeH
XOHAPOUMTAMM Ha pasHbix 3Tanax avddepeHumpoBsa-
HUA, BM3YyaJM3MPOBANUCL MPU3HAKM MUX O4AroBOro He-
KpO3a W BaKyo/bHOM AucTpodun. XoHApOLMTbI npe-
MMYLLLECTBEHHO MMENW YMIOWEHHYI0 U KINHOBUAHOW
dopmy, rMnepTpodupoBaHHble XOHAPOUUTbI Habnto-
Aanucb B Hebonblwom Konuyectse. KonnareHosble BO-
JIOKHa COXpPaHANM MNPEeuMYLLECTBEHHO XaoTU4ecKoe
pacnosoxeHune, He3HauYnTelbHaA YacTb KOTOPbIX Opw-
€HTMPOBaHa K CYCTaBHOM MoBepXxHOCTU. OBHapyKeHbI
bOoKyCbl 6ECKNETOUHbIX NONMEN U PaCLIMPEHHbIX NaKy-
HApPHbIX NPOCTPAHCTB. B nepunakyHapHOM MaTpuKce
Habt04aN0Ch YBEIMYEHUA PACCTOAHUA MEXIY Konna-
reHOBbIMM BOIOKHAaMW. Habatoganncb MHOXKeCTBEHHble
YYaCTKM 3HXOHAPANbHOrO OKOCTEHEHWA W He3pesble
6anKkn cybXxoHAPaNbHOM KOCTU, MHOXKECTBEHHbIE POKY-

Cbl COEANHUTENbHOM TKAHM.

Mpn MMKPOCKONMUYECKOM MCCAefoBaHUN npenapa-
TOB 3KCMEPUMEHTANIbHOW Fpynnbl Ha 28 CyTKM uccne-
[0BaHUA 30Ha AedeKTa Hblia BbINOHEHA XPALLEBBIMMA
31eMeHTaMM, KaK BOJIOKHUCTOTO XpALa, TaK U r’MaanHo-
BOro TMna (puc. 5). YyacTku ruanmHonofobHoro xpauia
umenu cnabo 6as3oduabHbIN MATpUKC, Habntoganacb
YacTMYHaA 30HA/ZIbHOCTb W MOJIAPHOCTb MOJIOKEHUEM
XOHAPOUMTOB. B 30He nponndepaunm, Kotopasa npeob-
najiana B CTPYKType HOBOOBPa30BaHHOIO XpsLla 60/b-
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PUcyHOK 5 — PereHepar xpswa 6eapeHHOI KOCTU KpbICbl
3KCMepPUMEHTAIbHO rpynnbl Ha 28 CYTKU UCCef0BaHuUA.
OKpacKa reMmaToKCM/IMHOM U 303MHOM. YBenuveHue x200.

PucyHoOK 7 — PereHepar xpswa 6eapeHHOI KOCTU KpbICbl
3KCMEePMMEHTa/IbHO rpynnbl Ha 35 CYTKU nccneoBaHus.
OKpacKa reMmaToKCM/IMHOM U 303MHOM. YBenuveHue x200.

LMHCTBO XOHAPOLMTOB HaXOANANCh B BUAE U3OTEHHbIX
rpynn v pacnosiaraance B Buae ctonbukos. B 3Hauum-
TEIbHOM  KO/AMYecTBe Habaofanncb reTeporeHHble
$OopMbl XOHAPOUUTOB — ABYALEPHbIE KNETKWU, TeCHble
KneTouyHble napbl. Onpeaenanncb y4acTkmM BONOKHUCTO-
ro xpAwa, npeacrasiaeHHble GUH6PO3HbIMM BOSIOKHaMMU
n Knetkamu dubponnactnuyeckoro paga. KposeHocHble
cocyapl oTcyTcTBOBanu. Onpeaenanmcb y4acTku me3eH-
XMMOMOZ06HOM TKaHW. MyYKM KONNAreHOBbIX BOIOKOH,
pacnonaraaucb BAOAb OJMHHOW Oocu KocTU. CyBxoH-
ApasbHaa KOCTb He Bblia BOCCTAHOBNEHA A0 KOHLUA. B
HenocpeacTBeEHHOW 6/IM30CTU K 30HE KasbLUpUKaLUK
XpsALla KOCTb nmena copmMmnpoBaHHble 3pesble Hanku.
Takmum 06pasom, K 21 cyTKam Nocse BBeAEHUA ME3EHXM-
Ma/IbHbIX CTBOJIOBbIX KNIETOK U 28 CyTKam nccnefoBaHusA
AedeKT BbINOMHEH He3pesbiM rMasnHOBO-GUOBPO3HbIM
XOHAPOUAHBIM pereHepaTom. BocctaHoBNEHME CyOXOH-
L,PaIbHOM KOCTU NMPOMUCXOAMUIO NYTEM IHXOHAPANbHON
occudurKaumu.

Y JKMBOTHbIX TPYMMbl KOHTPOAA COXPAHAAUCL MpU-
3HaKM 30Ha/IbHOW [e30praHu3aLmn, BOCCTAHOBNEHMA
CTPYKTYpPbI XpALLA K AaHHOMY Nepuoy He YCTaHOBAEHO
(puc. 6). Busyannsmposanmcb NpusHakn dparmeHTaLmnm
xpAwa ¢ popmmnpoBaHMem TpewuH u wenei. NMosepx-
HOCTb Xpswa 6blla HEPaBHOMEPHON C MHOMECTBEH-
HbIMM Y4aCTKaMM WUCTOHYEHUS B 30HE MOBPENKAEHMSA.
PereHepaTt npeacTaBneH NpenMyLLEeCTBEHHO TKAHbHO Tn-

PUCYHOK 6 — PereHepar xpswa 6eapeHHOI KOCTU KpbICbl
KOHTPOJIbHOW rpynnbl Ha 28 CYyTKU UCCNeA0BaHUA.
OKpacKa reMmaToKCUAMHOM U 303UHOM. YBenuueHue x200.

PucyHoK 8 — PereHepar xpsawa 6eapeHHOI KOCTU KpbICbl
KOHTPOJIbHOI rpynnbl Ha 35 CYTKU UCCNef0BaHUA.
OKpacKa reMaToKCMIMHOM U 303MHOM. YBenuveHue x200.
annMHOBO-GMOPO3HOro XapaKTepa € y4acTKaMmn XOHAPO-
reHHon. B 61131 HoBoob6pa3oBaHHOrO pereHepaTa 06-
HapYy*KeHOo AereHepaTMBHO U3MEHEHHYIO BONOKHUCTYHO
XPALLEBOM TKAHbIO C OTCYTCTBMEM MOMAPHON OpraHusa-
UMM N MHOMECTBEHHbIMUW XoHApounTamm. OTmevanacb
YYACTKM NYCTbIX NAKYH U BECKNETOYHbIX Nosiei B He3Ha-
YnTeNbHOM Konu4yectse. B 30He HekanbLUPUUMpPOBaH-
HOTrO XpALLA OTMEYaIUCb eAMHUYHble GOKYCbl MHBA3UK
CoCcyao0B. B oTAaneHHbIX OT 30HbI MOBPEXAEHUA TKAHAX
cneumdurKa CTPYKTYPHOM OpraHM3auuu TMaanHOBOIO
Xpswa coxpaHanace. CybxoHApanbHas KoCTb npes-
CTaBneHa rpyboBONOKHUCTON TKAHbIO, He3pesble H6anku
KOoTOpoW cHOpMMPOBaHbI NYTEM IHXOHAPANBHOTO OKO-
CTeHeHus. KocTHble NAacTUMKM OPUEHTUMPOBaHbI BAO/b
TpabeKyn, KOTopble MMENN XaoTUYECKOEe PacronoxKe-

Hue. Habnoaannco y4acTkM akTUBHOTO aHrMOreHesa.
Ha 28 cyTkm nocne BBeAeHMA Me3eHXMMaNbHbIX
CTBOJIOBbIX K/IETOK M Ha 35 CyTKM 3KcnepumeHTa Ae-
beKT 6bin BbIMOAHEH NPEUMYLLECTBEHHO XPALOM K-
annHonofobHoro Tuna. 30HaNbHOCTb WM MONAPHOCTb
MeTasnndM3apHOro xpsLla onpesensnucb YeTKo, 30Ha
nponubepupytollero xpsauwa npeobnagana (puc. 7).
MpenmyLLecTBeHHbIM 0b6BEM pereHepata 3aHWMan
MEKKETOYHbIM MAaTPUKC, XOHAPOLUMTbI pacrnosarainco
M30reHHbIMW rpynnamu B BUAE KOMOH. B 30He co3pesa-
olulero xpauwa B 6onbwom Konuyectse Habawganuco
KyOMUYEeCKUt KNeTkK, a baunke K 6asanbHON 30He — 06-
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HapyeHbl rMnepTPodUpPOBaHHbIE XOHAPOLMUTLI. My4Kn
KO/INareHoBbIX BOJIOKOH pacnosarajincb BAOAb AJANH-
HOWM OCM KOCTM, @ B 30HE MOKOALLEeroca xpAwa — napan-
nenbHo 6asKkam cybxoHApPanbHOM KOCTU. KOHTaKT KOoCTH
M HOBOODPA30BAHHOMO Xpslia He NPOCNEXKMBANCA HA
BCEM MPOTAXKEHWUW. B yHaCTKM SHXOHAPANBHOFO OKOCTe-
HEeHWA, BCeACTBME MPOHUKHOBEHMUA FreMOKaNUANAPOB,
BM3YaNM3NPOBAZINCh YYacTU MOBbIWEHHON MUHepa-
iM3aumMm XpAwa. B LeHTpanbHbIX y4acTKax xpAaw, 6bin
€cnabo MUHEepPann30BaHHbIM, COCYAUCTblEe 3/eMeHTbI
oTcyTcTBOBanN. CybxoHApanbHaa KOCTb npeacTaBiaeHa
NAACTUHYATOM KOCTHOWM TKaHbto. Cpeau KOCTHbIX NAa-
CTUHOK Habnloganncb MHOFOYMCAEHHbIE YYACTKU MU-
HepasnM30BaHHOIO MeXKAeTOYHOro BellecTBa. KocTHble
NAACTUHKN OPUEHTUPOBAHbI MPEUMYLLECTBO BAO/b TPa-
6ekyn. MnacTMHYaTas KocTb NpeAcTaBieHa npenmylle-
CTBEHHO KOMMAKTHOM KOCTHbIM BELLECTBOM.

Mpy MUKpOCKONMK NpenapaToB KPbIC KOHTPO/bHOM
rpynmnbl K ykasaHHOMY nepuoAy Habaroganacb HepaBHO-
MEPHOCTb TOLLUMHbI XPALLEBON NOBEPXHOCTMU, €e Jo-
Ka/NbHOE UCTOHYEHME B 30HE MOBPEXKAEHHOrO y4yacTKa.
B Hebonbwom Konnuyectse HabawoganUCb eguHUYHbIE
wenm u dubpunnaumm matpmikca. Jedekt BbINoaHeH
NPeMMyLLeCTBEHHO XPALLEBOM TKaHblO rMannHOBO-GU-
6po3Horo xapaktepa (puc. 8). Busyanusmpoanucb
YYaCTKM XOHZPOreHHOM TKaHM C MaIopPa3BUTbIM MaTPUK-
COM M 6O/IbLUIMM KOMYECTBOM KIETOK, HAXOAALLMXCA Ha
pa3HbIx 3Tanax anddepeHumaumm. B yyactkax, OKpy-

YKaloLWMX 30HY MOBPENKAEHUA, COXPAHANCD NMPU3HAKK
HapyLeHWA NoAAPHON 1 30HaNbHOM auddepeHumaumnmn
xpAwa, B Hebonblwom Konuyectse Habnwoganucob ¢o-
KyCbl ero obbi3BecTBNeHMA. B oTAaNnéHHbIX OT aedekTa
30Hax XpsALLEBOE NOKPbLITUE COOTBETCTBOBA/IO CTPYKTYP-
HoM crneuuduKe rMannMHOBOro xpsala. KocTHas TKaHb
MMesna NPeMMyLLECTBEHHO NAACTUHYATYIO CTPYKTYPY U
COCTOANA U3 3N1eMEHTOB ryb4aToro KOCTHOro BeLLecTBa.
O6HapyKeHbl He3penble 6aku cybxoHapanbHOM KOCTU
chopmMpoBaHbl MyTEM 3HXOHAPA/IbHOTO OKOCTEHEHMUS.

BbiBoAbI. TaKMM 06Pa30M, Y KPbIC SKCNEPUMEHTANb-
HOM rpynnbl B MOLENN XPOHUYECKOrO MOBPEXAEHUSA
XPALLEBOM TKaHW YCTaHOB/NIEHO OOCTOBEPHOE y/ydlle-
HWE KayeCTBEHHbIX MOKasaTenel penapaTMBHOIO XOH-
AporeHesa. TakxKe CPaBHUTENbHO C rPynnol KOHTpons,
Y KMBOTHbIX 3KCNEPUMEHTANIbHOW FPYNMbl NOA BAUAHU-
eM Me3eHXMMaJIbHbIX CTBO/IOBbIX KNETOK Habnwoaanu
Nydlwive XapaKTepuUCTUKM AMHAMUKM GOPMUPOBAHUA
HOBOODHPA30BaHHOTO XpALLA.

MepcnekTUBbl AanbHENWUX UCcCNef0BaHUNA. AKTY-
aNbHbIM AN1A U3YYeHUs OCTAaeTcs BOMPOC MPUMEHEeHUA
Me3EHXMMa/IbHbIX CTBO/IOBbIX KNETOK B KAMHUYECKUX
ycnosusax. B panbHelwem HeobxoauMmMo vccienoBaTb
B/MSIHWE ME3EHXMMaJsIbHbIX CTBO/IOBbIX K/JETOK B Tepa-
nuu  aereHepaTUBHO-AUCTPOPUYECKUX 3aboneBaHUM
OMNOPHO-ABUrATe/IbHOrO annapaTta, C y4eToM CTaauu
npoLecca, /SI0KanM3aLmmM NOBPEXAEHUA U UHAMBUAY-
aNbHbIX GAKTOPOB NaLMeHTa.
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MOP®OJIOTNYHI OCOB/IMBOCTI PEMAPATUBHOIO XOHAPOTEHE3Y Nig BN/IMBOM ME3SEHXIMAJIbHUX
CTOBBYPOBUX K/IITUH B MOZAE/ XPOHIYHOTO NOLUKOAXEHHA XPALLOBOI TKAHUHU

diweHko B. 0., Mammapgos /1. A.

Pestome. MNpoaHanizoBaHo mopdosioriyHi 0cobMBOCTI BiAHOBNEHHS XPALWOBOI TKAHWUHM Nig, BNIMBOM Me3€eHXi-
MaJIbHUX CTOBOYPOBUX KNITUH B €KCMEPUMEHTANbHIN MOAENI XPOHIYHOTO MOLIKOAMKEHHA. [oCNigKeHHA BUKOHAHO
B YMOBaX BiBapifi Ha 64 NiHIMHMX LWypax-caMLAX, AKUM Mig KOMOIHOBAaHMM HapKO30M BUKOHaNW aedeKT meTaenidi-
3apHOI XPALLOBOI TKAHWHWU AMCTaNIbHOIO BiAAiNy CTerHoBol KicTKU. LLlypam ekcnepumeHTanbHoOi rpynu vepes 7 aib
BiZL MOMEHTY HaHeceHHs AedeKTy N0oKa/NbHO BBOAWAN ME3EHXiMa/ibHi CTOBOYPOBI KNITMHU, Lypam KOHTPOJIbHOI
rPynu XOHAPOreHHOT CTUMYAALIT He BUKOHYBanu. TBapuH BUBOAUAN 3 AOCNIAKEHHSA Ha 7, 14, 21 1 28 noby. Y wypis
eKCMepMMEeHTaNbHOT rpynu nig, BNAMBOM Me3eHXiManbHUX CTOBOYPOBMX KNITUH BCTAHOBAEHO A0CTOBIpHE MOKpa-
LLEeHHA AMHaMiKKM dopMyBaHHA HOBOYTBOPEHOTO XPALLA i AKICHUX MOKa3HMKIB penapaTMBHOIO XOHAPOreHesa.

KntouoBi cnoBa: penapaTtMBHUIN XOHAPOreHes, Me3eHxiManbHi CTOBOYPOBi KAITUHKU, MOpdONOoria XpsLa, MOLWKO-
OXKEeHHA XPALOBOi TKAHUHW, XOHAPOopenapau,in.

MOP®OJ/IOTMYECKUE OCOBEHHOCTH PENAPATUBHOIO  XOHAPOrEHE3A NoOA4 B/IMAHUEM
ME3EHXUMA/bHbIX CTBO/IOBbIX KNETOK B MOAENN XPOHUYECKOIO MOBPEXAEHUA XPALLEBOW TKAHU

duweHko B. A., Mammagos J1. A.

Pe3tome. MpoaHanmsnposaHo mopdonormyeckme ocobeHHOCTU BOCCTAHOBIEHUSA XPALWLEBOW TKAHM MO, BAUAHU-
€M Me3EHXMMaNbHbIX CTBOIOBbIX KJETOK B 3KCNEPUMEHTAIbHON MOAENM XPOHUYECKOTO NoBpexaeHus. Mccneposa-
HWe NPOU3BELEHO B YC/IOBUAX BUBAPUA Ha 64 NMHENHDBIX KpblCax-CaML,aX, KOTOPbIM NOA4 KOMBUHUPOBAHHbIM Hap-
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KO30M BbINONAHANN AedeKT MeTasanndM3apHON XPALLEBOM TKaHU AWCTanbHOrO oTAaena beaperHHol KocTu. Kpbicam
9KCMEepPUMEHTA/IbHO rPyMnbl Yepes 7 CYTOK OT MOMEHTa HaHeceHUs aedeKTa N0KaNbHO BBOAUIN Me3eHXMMa/IbHble
CTBO/NIOBbIE K/ETKWU, KPbICAM KOHTPOJIbHOM TPYMMbl XOHAPOTEeHHOM CTUMYAAUMW He npou3BOauan. MUBOTHbIX
BbIBOAM/IM U3 uccnedoBaHua Ha 7, 14, 21 u 28 cyTKU. Y KpbIC 3KCNEPMMEHTaNIbHOM rpynnbl NO4 BAUAHUEM
Me3eHXMMa/IbHbIX CTBOJIOBbIX KNETOK YCTAHOB/IEHO AOCTOBEPHOE y/ydlleHWe AUHAMUKU GOPMUPOBAHMA HOBO-
06pa30BaHHOrO XPALLA M Ka4eCTBEHHbIX NOKa3aTeiel penapaTMBHOMO XOHAPOreHesa.

KnioueBble cnoBa: penapaTuBHbIA XOHAPOreHe3, Me3eHXMMa/bHble CTBOJIOBbIE KAETKU, Mopdonorsa xpsLia,
NnoBpeXAeHMeE XPALLEBOM TKaHU, XOHApOpenapaums.

MORPHOLOGICAL FEATURES OF REPARATIVE CHONDROGENESIS UNDER THE INFLUENCE OF MESENCHYMAL
STEM CELLS IN A MODEL OF CHRONIC DAMAGE OF CARTILAGE

Fischenko V. A., Mammadov L. A.

Abstract. Aim: to study the morphological features of reparative chondrogenesis under the influence of
mesenchymal stem cells (MSC) in an experimental model of chronic damage of cartilage.

Object and methods. The experiment was performed on 64 linear rats weighing 300.0 + 35.6 g. Under combined
anesthesia, acartilage defectwas producedintheloadedareaofthedistalfemurbyusinganeedle. Amongthe operated
rats, 2 groups were formed. In group 1 (n = 36), MSC were injected locally on 7 days after the defect was applied,
simulating chronic damage to cartilage. Rats in the control group (n = 28) additional chondrogenic stimulation was
not performed. MSC were obtained after treatment of the lipoaspirate with collagenase, centrifugation, elimination
of hematopoietic cells and subsequent gradual purification of the culture from weakly adhesive cells by multilayer
cultivation. Animals were removed from the study on days 7, 14, 21 and 28 by intraperitoneal administration of a
lethal dose of sodium thiopental.

Results. On the 7th day after the introduction of MSC, the defect zone is represented by the regenerate of
young immature chondroid-like tissue. Separation of the structure of the newly formed cartilage into zones and
poles was not observed. Plots of granulation tissue formation were observed, consisting of a multiple network of
capillaries and elements of a mesenchymal nature. Microscopy of the regenerate of rats from the control group by
the indicated period mainly consisted of the elements of granulation and connective tissue, and a small amount of
young immature chondroid tissue was also observed.

On 14 days after the introduction of MSC in animals of the experimental group, the processes of active
regenerate formation prevailed. The basis of the regenerate is represented by elements of young immature cartilage
tissue. Chondrocytes mainly had a flattened and wedge-shaped and hypertrophied shape. By this period, in the
control group, the basis of the regenerate is represented by a chondroid-like tissue with multiple connective tissue
elements. In the areas surrounding the damage zone, signs of degenerative-dystrophic damage to the articular
cartilage persisted. Signs of polar and structural disorganization persisted.

In a microscopy of the preparations on the 21st day of the study, the defect zone was made by cartilage elements,
both fibrous cartilage and hyaline type. The areas of hyaline-like cartilage had a weakly basophilic matrix, partial
zonation and polarity were observed. In the proliferation zone, the majority of chondrocytes were in the form of
isogenic groups and were arranged in the form of columns. In animals of the control group the signs of cartilage
fragmentation with the formation of cracks and crevices were visualized. The cartilage surface was uneven with
multiple thinning sites in the lesion area. The regenerate is represented mainly by tissue of a hyaline-fibrous nature
with chondrogenic sites.

On the 28th day after the introduction of MSC, the defect was performed mainly by hyaline-like cartilage. The
zonality and polarity of the metaepiphyseal cartilage were clearly defined, the proliferating cartilage zone prevailed.
The predominant volume of the regenerate was occupied by the intercellular matrix, chondrocytes were located in
isogenic groups in the form of columns. Microscopy of preparations of the control group rats by the indicated period
showed uneven thickness of the cartilage surface, its local thinning in the area of the damaged area. The defect is
made mainly of cartilaginous tissue of a hyaline-fibrous nature.

Conclusions. Thus, in rats of the experimental group, a significant improvement in the qualitative indicators
of reparative chondrogenesis was established. Also, under the influence of MSC, the best characteristics of the
dynamics of the formation of newly formed cartilage were observed.

Key words: reparative chondrogenesis, mesenchymal stem cells, cartilage morphology, damage of cartilage,

chondroreparation.
PeyeHzeHm — npog. MpoHina O. M.
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