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Koppekuusa HapyLleHMi NosIoBOro noBeAeHusi caMuoB KpbIC NpU
3KCNepuMeHTarlbHOM rmnoroHagnsme, Bbi3aBaHHOM BBeAeHUeM xnopuaga
KagMUA, NyTeM ropMOHOTEpPanuM U TpaHCNaHTauuMm cycneH3um

MHTepCTULUMNAJIbHbLIX KINEeTOK
A.B.lMaxomoB

WHecmumym npobnem kpuobuosnoauu u kpuomeduuuHsl HAH YkpauHbi (Xapbkos, YkpauHa)
saha3733007@rambler.ru

Ha mopenu akcnepvMmeHTanbHOro TOKCMYECKOro rMrnoroHagnaMa, Bbi3BaHHOro BBeAeHnem xnopuga kagmums (XK),
M3y4eHO M3MeHeHVe MONOBOM aKTMBHOCTM XMBOTHBLIX MOCME TpaHCMnaHTauuyu CyCcrneH3nuM MHTepPCTULManbHbIX
knetok (CKW) n ropmoHOoTepanuu npenapaTtoM XopuoHudeckoro roHagoTtponuHa (XIN). MNokasaHo, yto CKA B
coyeTaHun ¢ ak3oreHHbIM XIT, MOXeT cnocobCTBOBaTL YCKOPEHWIO BOCCTAHOBIEHMS MOMOBOM akTMBHOCTU nocne
BO3[ENCTBMS FOHAafOTOKCMYECKUX (DaKTOPOB, YTO MPOSBAAETCS rMaBHbIM 06pa3oM B akTMBaLuMM NpPoLEnTUBHOMO
noBefdeHns, a Takke YyBenMyeHWn nokasaTenei KOMMOHEHTOB MOMoBOro mpouecca — Cafgok, MHTPOMUCCUA 1
aakynaumn. CoBMecTHoe wucnonb3oBaHve TpaHcnnanTaumm CKW w ropMmoHoTepanuu, Ans KoMmneHcauuu
COCTOSIHUMA BbI3BaHHbIX TOKCUYECKMM MOBPEXAEHNEM TeCTUCOB, NO3BOMSET B HECKOMbKO pa3 CHWXaTb [03Y
aKk3oreHHoro Xr.

KnioueBble cnoBa: mpaHcnnaHmayusi mecmucos, knemku Jfleliduea, nonosoe rogedeHue, 2uno2oHaou3m,
3amecmumernbHasi mepanusi, Xxaopud KaoMusi.

Kopekuis nopyweHb cTaTeBOi NOBeAIHKM caMUiB LUypiB nNpu
eKcnepuMeHTarbHOMY rinoroHagu3smi, BUKIIMKaHMX BBEOEHHAM xrnopuay
KagMilo, WWNSXOM ropMoHoTepanii i TpaHcnnaHTadii cycneHsii

iHTepcTULianbHUX KNITUH
0.B.MaxomoB

Ha mopeni ekcnepumeHTanbHOro TOKCUYHOrO rinoroHagu3my, BUKIIMKAHOMO BBeAeHHsM xropuay kaamito (XK),
BMBYEHa 3MiHa CTaTeBOi aKTMBHOCTI TBapWH MicnA TpaHcnnaHTauii cycnensii iHTepctudianbHux knituH (CKI) i
ropMoHoTepanii npenapatom xopioHiyHoro roHagoTponiHy (XI). MNokasaHo, wo CKI npu cymicHOMY BUKOPWUCTaHHI
3 ek3oreHHnM XI, MOXe CrpuATW NPUCKOPEHHIO BiAHOBIEHHS CTaTeBOi aKTWBHOCTI Micns Ail roOHagoTOKCUYHMX
akTopiB, WO NPOSBMNSETLCA FOMIOBHMM YMHOM B aKTUBALji MPOLENnTMBHOI MOBEAIHKW, a TaKoX 36inblUeHHi
3HayeHb KOMMOHEHTIB CTaTeBOro npouecy — cafdoK, IHTpoMmicin i edkynsauin. CninbHe BUKOPUCTAHHSA
TpaHcnnaHTauii CKl i ropmoHoTepanii 4na KoMneHcauii CTaHiB, BUKIMMKAHUX TOKCUYHUM MOLUKOKEHHAM TECTUCIB,
[o3Bonse 3HxyBaTn Jo3y X[ B Kifbka pasis.

KnrouoBi cnoBa: mpaHcnnaHmauis mecmucise, knimuHu Jletiduea, cmamesa nogediHka, 2ino2oHadu3m, 3aMicHa
mepariisi, xnopud Kaomiro.

Correction of reproductive behavior malfunctions of male rats with
experimental hypogonadism affected by cadmium chloride intoxication by

means of hormonotherapy and transplantation of interstitial cells suspension
0.V.Pakhomov

Changes in reproductive behavior of animals after transplantation of interstitial cell suspension (ICS) and
hormonotherapy with chorionic gonadotropine (hCG) have been studied using model of experimental toxic
hypogonadism, affected by injection of cadmium chloride (CC). It has been shown that ISC combined with
exogenous hCG can promote increase in reproductive activity reparing after gonadotoxic factors impact. It can be
evidenced mostly through the activation of proceptory behavior as well as through the increase in the components
of reproductive process — mountings, intromissions and ejaculations. Combined use of ICS transplantations and
hormone therapy makes it possible to reduce significantly the dosage of exogenous hCG to compensate states
resulting from the toxic injury of gonads.

Key words: fransplantation of testes, Leydig cells, hypogonadism, sexual behavior, replacement therapy,
cadmium chloride.
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BBeaeHue

PaccTporcTBo NonoBow PyHKUMK Y MY>KUMH SIBRISIETCA O4HON M3 Hanbornee akTyarnbHbIX MeAULIMHCKMX
n coumanbHbix npobnem XXI ctonetus (IBaxHeHko Ta iH., 2010; XawnbynuHa un gp., 2004). Poct aton
naTonoruu, Hapsgy ¢ nopokamu passBuTUS, 0OYCNOBMEH 9K30TEHHOW WMHTOKCUKAUMen opraHusma, kotopas
Bbl3BaHa HebNaronpusTHON 3KONorMyeckon o6CTaHOBKOW M BpeaHbIMU hakTopaMm Npon3BOACTBA.

Cpeam aHTponoreHHbIX hakTopoB Hambosbllee HEraTUBHOE BIMSIHWE HA PENPOAYKTUBHYHO OYHKLMIO
MYXXYMH OKa3bIBalOT COMNM TAXENbIX MeTanoB. OOHUM M3 ONacHbIX XMMUYECKNX COeQUHEHUN, obnagarLwmx
crneyndmnyeckum roHagoTOKCMYECKUM OeNCTBMEM, aBnsdeTcsa xropug kagmus (XK).

B HacTosiwee BpeMsa AeTanbHO M3yyYeHbl MEXaHu3Mbl MOBPEXOALWEro AeWCTBUS COeAMHEHWN
KagMWsi Ha MOMOBYO (PYHKLUMIO 3KCMEPUMEHTAIbHbIX XUBOTHbIX. CunTatoT, 4To XK BbI3bIBaeT Kak U3MEeHeHne
HEeMnoCpeaCTBEHHO CTPYKTYPbl MYXXCKUX MOJIOBLIX XXenes, Tak U HapyleHne HeNPOIHOOKPUHHON perynsaummn
cTtepongoreHesa (Hew et al., 1993; Sakr et al., 2013; Spiazzi et al., 2013). OgHako gaHHble 0 BnusHUN XK Ha
NnonoBoe NoBeAeHMe XMBOTHBIX OTCYTCTBYIOT. YUuTbIBasd BaXXHYIO pOSib NMOMOBOro NOBEAEHUS B peanu3aumm
pPENpPOaYKTUBHON  (OYHKUMW, aKTyanbHbIM  SBASIETCA €ro  uccnefoBaHMe Yy  CamMuoB  KpbiIC €
9KCMepUMeHTanbHbIM MMNOroHaaAM3MOM, Bbi3BaHHbIM BBeAeHueM XK, a Takke Mouck cnocoboB KOppeKumu
NONyYeHHbIX UBMEHEHUN.

[okasaHo, 4YTO B perynsumm cekcyanbHOro MoBEeAEHMS MYXYMH U camMuoB OOnbLUMHCTBA BMAOB
MIIEKOMUTAIOWMX OCHOBHAs ponb npuHagnexut adHaporeHam (ImapgkoBa, 1998). B atom cBsA3wy,
NpeacTaBNsaeT WHTEpPeCc uccrnefoBaTb BO3MOXHOCTb KOPPEKUWMM MOJSIOBOrO MOBEAEHUS CaMLUOB KpbIC,
NPUMEHSS 3aMeCTUTENbHYI0 TOPMOHANbHYK Tepanuio U TPAHCMMAaHTaUMIO WHTEPCTULMANbHbBIX KMETOK.
YCTaHOBMNEHO, YTO 3T MeToabl 3hEKTMBHO BOCCTAHaBNMBAKT YpOBEHb TecTocTepoHa (Abadilla, Dobs,
2012; Tai et al., 1989, 1994; Kuopio et al., 1989) n B cBA3N ¢ 3TUM, NPEANONOXUTENbHO, OyayT OKasbiBaTb
CTMMyNMpyloLlee 4eNCTBME Ha NMOMOBYHO aKTUBHOCTb XXMBOTHbIX.

Llenb pgaHHon paboTbl — uccnegosaTb OCOBEHHOCTW MOMOBOrO MOBEAEHWS CaMLUOB KpPbIC C
3KCNepUMEHTarnbHbIM  TMNOrOHAAM3MOM, BbI3BAHHBIM XJIOPUOOM KagMusi, a Takke Mocrne BBeAEeHUs
XOpWMOHMYecKkoro roHagoTponvHa (XI) kak pasgenbHO, Tak U B KOMOMHauUuM ¢ annoTpaHchnaHTauven
CycneH3un kneTok nHtepctuums (CKU).

Martepuansi n meToabl UCcneaoBaHUsA

JKcnepuMeHTanbHble XXUBOTHbIE

PaboTta BbinonHeHa Ha 4,5-5-mecsyHbix 6ecnopogHbix 6enbix camuax Kpbicax, MOMYYEeHHbIX W3
BuBapusa UIMKnK HAH YkpauHbl. XKUBOTHbIE coaepkanuchk B CTaHAAPTHLIX KreTkax (no 6 ocoben B KneTke).
OKCMEePUMEHT COCTOSIN M3 HECKOMNbKNX MOBTOPSAIOLNXCA CEPUI C Nepuodom B 1 Hegeno, Ha NpoTskeHun 8
Hegenb.

[na nccnegoBaHusa GbIo cHOPMUPOBAHO 6 rpynn XMBOTHbIX MO 12 ocoben B rpynne (tabn. 1).
KoHTponem €BRANMCb WHTAKTHblE XMBOTHblE. BCe 3KCnepvMeHTarnbHble XXMBOTHbIE HE UMENW MNOSI0BOro
onbITa.

Ta6bnuua 1.
Mpynnbl 3KCNepMMeHTanbHbIX X XKUBOTHbIX
-1 MHTaKTHbIE XUBOTHbIE
-2 JKMBOTHbIE C r’MNoroHagn3Mom
-3 YKnBoTHbIE € rmnoroHagmMamom, kotopbiM Beogunun XI B gose 20 ME
-4 YKnBoTHbIE € rmnoroHagmMamom, kotopbiM Beogmnun XI B gose 5 ME
-5 YKBOTHbIE C rMnoroHagnamom u TpaHcnnaHtaumen CKU
-6 YKuBOTHbIE € runoroHagnamom u TpaHcnnaHtaumen CKU B covetannm ¢ XI' B gose 5 ME

Mo okoHuYaHMKM uccnegoBaHUs MOSIOBOro NOBEAEHWUS BCEX KPbIC BbIBOAWMM U3 3KCMEPUMEHTa MmyTem
MFHOBEHHOWN AeKanuTauMu 1 NPOBOAMIN OLEHKY Tokcudeckoro gerctemsa XK Ha roHagel camuos. [ns atoro
onpegensann maccel 406aBOYHBIX MOMOBbLIX Xenes — npeacTaTenbHON Xenesbl U CEMEHHbIX MYy3bIPbKOB.
Macchl nccnegyemblx opraHoB NpMBEAEHbI B NepecyeTe Ha rpaMm Beca XMBOTHOTO.

WccnepoBaHne nonoBoro nosegeHus

OueHKy napamMeTpoB MOMOBOW aKTMBHOCTW MNPOBOAMNN B CTaH4ApTHOM 15-MMHYTHOM TecTe,
onucaHHom B (Agmo, 1997). TecTupyemblin camel, nomeLlancs B MUCNbITaTenbHyl0 Kamepy (pasmepom
50x35%25 cMm) 3a 5 MUHYT 00 NpeabsABEHNs CekcyarnbHO BOCNIPMUMYMBOW caMkn. OnbiTbl IPOBOAUNW NOCne

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcuteTy imeHi B.H.Kapasina. Cepis: 6ionoris
The Journal of V.N.Karazin Kharkiv National University. Series: biology




m Kopekuisa nopylueHb cTateBoi NOBeAIHKN caMLiB LiypiB NPY eKCnepuMeHTanbHOMY FinoroHagusmi ...
Correction of reproductive behavior malfunctions of male rats with experimental hypogonadism ...

HaCTynneHus TeMHOBOM a3kl AHA NPU TYCKNIOM KpacHOM ocBeLleHun. PeuenTnBHOCTbL y NpeaBapuTenbHO
KaCTpMpOBaHHbIX CaMOK BbI3blBanu nocrefoBaTenbHbIM BBEAEHUEM 3CTpaguonaunponunoHara (25 mr 3a 48
yacoB [0 onbiTa) U nporectepoHa (500 mkr 3a 5 yacoB A0 onbiTa). KOMNOHEHTbLI NOMOBOM aKTUBHOCTU
pernctpupoBanu BuadyarnbHO B TeyeHne 15 MUHYT. M3mepann naTeHTHble nepuofbl M KOMMYeCTBO Cagok
(JInC, KC), nHtpomuccun (Jin, KMN) n asakynaumn (JIn3, K3). JlaTeHTHbIM nepuoaoM cyuTanu OTpesok
BPEMEHN OT MOMEHTa, Korga K camuy BrycKalT CaMKy, OO MepBOro NposiBNIEHWS KOMMOHEHTa MOJI0BON
aKTMBHOCTM (CafKu, MHTPOMMUCCUN UMK ISKYTALNN).

MonyyeHne CKU

MonyyeHne CKW nposogunu, kak onucaHo B (Gurina et al.,, 2011). Nocne akcTupnauum TeCTUCHI
ocBoboxganm oT obonoyek. TkaHM uamernbyanu u noaeepranu obpaboTtke konnareHason n [HK-ason Ha
cpege DMEM/F12 ¢ 20 MM Hepes (pH=7,2-7,4) npu 32-34°C. T[lonyyeHHas oOwas cycrneH3us
noggepranacb pasgeneHvuio B rpaguveHTe MroTHOCTM caxapo3bl. [locne aTtoro knetku u3 dpakuum
nnoTHocTblo 1,127-1,176 r/cM® u3bIManucb, OTMbIBaNUCb CTEPUIbHOW CPedon WM WCMOoNb30oBanuch Ans
annoTpaHcnnaHTauuu,

Mopenb 3KCnepuMeHTanbLHOro TOKCM4YeCcKkoro aHaporeHAe(PULUNTHOrO COCTOSIHUA Y XKUBOTHbIX

[na nony4yeHns XUBOTHLIX C 9KCNEPUMEHTanNbHbIM TOKCUYECKUM aHaporeHaeULNTHLIM COCTOSIHUEM
nonb3oBanucb Mofernbio onucaHHou B (Hew et al, 1993). BogHbin pactBop 0,1% xnopuga kagmus
WHTpanepuToHeanbHO BBOAWIICH XXMBOTHbIM U3 pacyeTa 3 Mr/Kr Beca XMBOTHOTO.

TpaHcnnantauma CKU XXMBOTHLIM C TOKCUYECKMM aHaporeHAePULUTHLIM COCTOSIHUEM

Yepes mecsL nocne BBEAEHUS XNopyaa KagMus XMBOTHbIM Obina NpoBeAeHa UHTpPATECTUKYNsipHas
annotpaHcnnaHTauua CKW B3pocnbix KpbiC. KneTku BBOAMMM B TECTMCbI C MOMOLLBIO LIMPULA C WUMMON
anameTpom 0,6 MMm. O6bem cycneHsun coctasun 0,3 MNn ¢ KonmvyecTBoM knetok 1,5-2x107 kn. [JoHopamu
ABNANUCb 3—4-MeCSAYHbIE KPbIChI.

Ctnumynupyrowasn tepanusa XI

CTumynupylolyto  Tepanumio  MNONOBOM  (PYHKUMM  NPOBOAMMAM  MpenapaTtoM  XOPUOHUYECKOTrO
roHagoTponuHa — «XoparoH». [loza XI" coctasnsana 5 n 20 ME BHyTpUMbILLEYHO OOUH pa3 B Hedernto Ha
NPOTSHKEHUN BCEN ANUTENBHOCTU 3KCNEPUMEHTA.

MMmyHOCynpeccuBHas Tepanus

MMmmyHOocynpeccuBHas Tepanus NpoBoaAMnack npenapaToM LMKNOCNopuMHa «kBopan» 3a 24 4yaca oo
TpaHcnnaHTaumu. [o3a umknocnopuHa coctaensana 20 mr/kr/cyTku nepeq TpaHCnfaHTaumen n B TeYeHue
nepBov Hegenu nocne Hee. B ganbHenwem cyTouHyto 003y yMeHblanu go 10 mr/kr/cyT. lNepen Havanom
BBEOEHMSA LUKIOCMOPMHA COAEPXUMOE Kamcyn «JkBopana» pacTBOPSSM B HEMOMSIPHOM pacTBopuTene
(aTaHone), a nocne atoro B dumsmonornyeckom pactesope. CogepxaHne 3TaHona B pacTBOpe COCTaBMsANo
meHee 2%. PactBop uwmknocnopvHa obbemMoM 1 MmN BBOAMIU KUMBOTHOMY MNepoOpasnibHO C MOMOLLbHO
KaTeTepa.

Cratuctuyeckui aHanus

PesynbTtatbl MccnegoBaHUa CpaBHMBaNM C AaHHbIMUA KOHTPOMS M CTaTUCTMYeckn obpabaTbiBanu
mMeTonoM amcnepcuoHHoro aHanmsa ANOVA ¢ nomouwbto nporpammbl Origin 7.0. JaHHble B Tabnuuax
npeacTaBneHbl Kak cpefHee + cTaHOapTHOE OTKMNOHEHWeE, 3a UCKNoYeHeM nokasatensa KO, ykasbiBatoLero
Ha KOJIMYECTBO >XMBOTHbLIX B rpynne, y KOTOpbIX Habnioganachk 3sKynsauMs BO BpeMsi NMPOBeAEHMS TecTa.
Paanuuns npusHasanuce goctoBepHbiMy ripu p<0,05.

PesynbTathl

PesynbTaTbl NoOBeAeHYECKMX MCCreaoBaHMM UHTAKTHBIX Kpbic-camuoB (M-1), He nMeroLwmx NomnoBoro
onbITa, Nokasanu, Y4To MX MofioBas akKTUBHOCTb yBenuuMBanacb nNo Mepe npuobpeTeHus MonoBoro onbiTa.
HaunHas ¢ 4-n Hepenu, CHwxamnacb ITAaTEHTHOCTb 3MEMEHTOB KonynstopHoro uukna (JinC w JinN),
BO3pacTarno KOnM4yecTBO cagok U MHTpomuccuin. Ha 8- Hegene nccnegosaHns y caMuOB 3aperncTpmpoBaH
NOMHbIA NONOBON Npouecc (Cagku, NUHTPOMUCCUK, IAKYNALUN) (Tabn. 2).

B pesynbrate TOKCMYECKOro runoroHaguMsma, Bbi3BaHHOro BBegeHuem XK, Habnioganoch
3Ha4MTeNbHOE HapylleHue nonoBoro nosegeHus. Ha 1-n Hegene y camuoB -2 OTMEYeHO MOSHoe
yrHeTeHue nonoBon (MYHKUMW, O YEM CBUAETENLCTBYET OTCYTCTBME MHTEpPEca K NPOTMBOMNOMOXHOMY MOsy.
HauuHasa c 4-n Hepenu, nocne BBegeHus XK y XunBoTHbIX -2 Habnwganocb YacTUYHOE BOCCTaHOBIEHUE
MOfOBOW aKTUBHOCTH, BbipaXaroLLeecs B NOSABEHUN CaA0K U MHTPOMUCCUIA. [1py 3TOM naTeHTHbIe Nepuoabl
OaHHbIX NokasaTternen, No cpaBHEHWIO ¢ KoHTponem ([-1), 6binv BecbMa anutenbHbl (Tadn. 2). JansHenwme
nccnegoBaHUs Mnokasanu, 4To K 8-n Hegene SKCNepuMeHTa CeKCyanbHas aKTUBHOCTb Y XKMBOTHbIX -2
BO3pacTana, 3To MPOSBMANOChH B COKpaLleHun BpeMeHHbIX nHtepsanos JInC u JInW, a Takke yBenuyeHun
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Cafiok N MHTpoMUCCUi cooTBeTCcTBEHHO A0 14,2+1,2 n 19,8+1,6. OgHaKo ypoBeHb 35KyNATOPHOW akTUBHOCTU
6bIn HU3KKUM (Tabn. 2).

Mo ncreveHun 1-in Hegenu aKkcnepuMeHTa, nocre nposeAeHns ropmoHoTepanun XIM, TpaHcnnaHTaumm
CKW u tpaHcnnaHTauuen CKU B covetaHun ¢ XIT BOCCTaHOBNEHNS MOMOBOro NOBEAEHUS, Y XKUBOTHbIX BCEX
3KCNepUMeHTarbHbIX rpynn, He Habnganock. CTUMYNUPYOLLMIA 3 EKT NONOBOW akTUBHOCTU, Bbl3BaHHbIN
NPYMEHEHNEM NPEANOXEHHbIX HaMK CNocoboB, BLISIBMIEH TONbKO CNyCTA 4 HeOenu Nocne MHTOKCUKaLMu
kpbic XK. B CBSI3n C 3TMM KONMMYECTBEHHbIE MOKa3aTenu MofoBOro noeedeHus B rpynnax [-2-6 (tabn. 2)
npeacTaBneHbl, Ha4YMHasa ¢ 4-o/ Hegenu aKCnepumeHTa.

Y kpbic-camuoB -3, npu ncnone3oBaHmm XI B go3e 20 ME, 3apernctpmpoBaHa No3MTUBHas AMHaMumKa
BOCCTaHOBIMEHUs MOMoBoro noesedeHus. Ha 4-i Heperne uccnegoBaHUs Yy KUBOTHBLIX 3TOW rpynnbl Mo
CpaBHEHMIo ¢ [-2 0TMEeYEeHO AOCTOBEPHOE YBENMMYEHUE KOMNMMYECTBEHHBIX MapamMeTpoB MOMOBOro NoBeaeHns
(KC, KM1) n cHmxeHne ux BpemMeHHbIx xapaktepuctuk (JInC, JInW) (tabn. 2). K 8- Hegene akcnepumeHTa y
camuoB -3 BbISIBNEHO yCuUNeHWe MNOfoBON aKTUMBHOCTM, KOTOPOE BbIPaXarioCb HE TONbKO B yBENUYEHUU
nokasatenen KC n KM n cHWkeHnM nx nateHTHbIX NepUOAO0B, HO U B aKTUBALMKN ISKYNATOPHOrO KOMMOHEHTA
MOsiIoBOro NoBefeHust, 0 Yem cBuaeTenbcTByeT pocT KO n cokpalyenue JInd (tabn. 2). Tak, KO y camuos -3
cocTtaBnsano 7, 4to B 3,5 pasa npeBbilaeT 3TOT nokasaTtenb Yy XMBOTHbIX -2, a JInO B cpaBHeHuu ¢ -2
cokpaTurncs B 1,2 pasa.

Ucnonb3oBaHne XI' B go3e 5 ME O0CTOBEpPHbLIX M3MEHEHUI B CTPYKTYpeE MOSIOBOro NoBeAeHUs KpbiC-
CaMUOB He Bbi3blBano. [loka3aTenu nonoBOM aKTUBHOCTU Y XXMBOTHbIX [-4, Ha NpPOTSKEHUM BCen
ONUTENbHOCTM 3KCnepuMeHTa, Obinv ConocTaBUMbI C TAaKOBbIMU Yy caMUOB Kpbic -2 (Tabn. 2). Cnegyet
OTMETUTb, YTO TONbKO nokasartenb KN y camuos -4, Ha 8- Heaene nccneaoBaHus, 4OCTOBEPHO NpeBbiLan
TaKkoBOW Y XXUBOTHbIX [-2.

Tabnuua 2.
MokasaTenu NnonoBoro NoBeAeHUs y caMUoOB KpbiC Npy uHTokcukaummn XK 1 nocne npoBeaeHus
ropmoHoTepanuu XI, TpaHcnnaHTaumm CKU n nx kombmnHauum

pynnbl Bﬁggnﬂ, JinC, c KC Jinn, c KN JIn3, ¢ B r!‘fﬁ‘me
1 21+0,2 10,1+1,0 10,5+0,8 82+04 - 0
1 4 1,5+0,2 12,2+1,2 52+0,2 153+1,1 - 0
8 1,3+£0,1 15,7+1,3 21+0/1 26,2+1,8 470 + 39 12
2 4 18,2+ 3,2 13,6 +2,1 423+34 122+1,1 - 0
8 2,30, 142°+1,2 39,3+4,.2 19,8+1,6 360 + 28 2
3 4 10,4+ 1,1 178+1,3 294 +1,7 15,7+1,2 - 0
8 1,20, 20,3+2,3 18,6 + 2,1 19,77 +1,8 300 + 25 7
4 4 15,5 +15 11,4%+1.2 42,87+ 31 13,4*+0,9 - 0
8 2,3#+£0,3 15,1% + 2,1 39,9% + 4,2 23,3+0,8 360 + 29 2
5 4 15,25+ 1,8 13,25+ 2.1 32,7+29 12,13+ 1,1 - 0
8 1,1+£0,1 20,2+2,2 18,3+1,9 18,73 +12 | 340+ 18 4
6 4 15,4 +0,9" 13,3"+ 2,1 244 +23 175+1,3 - 0
8 1,2+0,1 17,1+£1,5 11,1+0,8 211"+ 21 290 + 19 8

Mpumeyvarus: 1. * — omnuyus He d0cMo8epHbI 1o cpasHeHuro ¢ -1 (4, 8 Hed.); 2. #, & " — omnuyus He
docmoeepHbl 110 cpasHeHuto -2 (4 Hed.); 3. **# && ™ _ ompuyus He docmoeepHsi Mo cpasHeHuro ¢ -2 (8
Heo.).

AHanun3 anemMeHTOB NOMOBOro NOBEAEHUS Yy MMNOroHagHbIX camuoB nocne TpaHcnnaHTauun CKU (I'-5)
n TpaHcnnauTaumm CKW B covetanum ¢ XI B go3e 5 ME (I'-6) nokasan, 4to 3TU cnocobbl BOCMOTHEHMS
aHOPOreHHOW He4OCTaTOYHOCTM OKa3blBalOT MOTEHUMPYOLWNIA 3 dEKT Ha NOMOBYH aKTUBHOCTb XXUBOTHBIX.

Y kpbic -5, Ha 4-11 Hegene aKkcnepuMeHTa, nokasaTtenu nonosoro nosegeHus — KC, KW, K3, NInC, JInd
[OCTOBEPHO HE OTNMYanmMcb OT 3HAYeHMM y XMBOTHbIX [-2. Jluwb nokasatens JInW y camuoB -5
[OCTOBEPHO cHm3unca go 32,7429 npotmB 39,3+4,2 ¢ y camuoB [-2 (tabn. 2). Ha 8- Hepene
uccnepoBaHus, nocne TtpaHcnnavtaumm CKWU, y xuBOTHbIX -5 3apernctpmpoBaHO BOCCTaHOBIEHWE
NnonoBoro noesefeHusi, Bolpaxatoweecs B yBenudenun KC, cokpaiieHun JInC n JInW, a Takke ycuneHuu
39KYNATOPHOrO KOMMoHeHTa (Tabn. 2). B aT0T nepuog askynsaumm 3aperncTpmposaHbl y 4 camuos. Cnegyet
OTMeTUTb, 4TO nokasatenb KW y camuos -5 Haxoguncsa Ha ypoBHE 3HaYEHUI, NONYYEHHbIX Y XUBOTHbIX -2,
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Y *XuMBOTHbIX -6, Ha 4-i Hegene uccnefoBaHUA, MOCMAE COMETaHHOro NMPUMMEHEHUS TpaHChnaHTaumm
CKW n XTI B pose 5 ME, cywiecTBeHHON akTuBaLumM NMOSIOBOrO NOBEAEHUSI HE 3apernctpuposaHo. B aToT
nepuog y Kpbic -6, No cpaBHeHWIO ¢ -2, oTMeYeHO JocToBepHoe cHuxkeHue nokasatenen JInC un KC, Ho no
nokasatenam KW, JInMl n K3, JInO pocToBepHbiX OTNUuYMiA He BbiBNeHo (Ttabn. 2). Ha 8- Hepene
3KCMepuMeHTa Y Kpblc-camuoB -6 3aperncTpnupoBaHo 3HAYUTENBbHOE YCUNEHNe NOMOBOW aKTUBHOCTU, O YEM
CBUOETENLCTBYET POCT BCEX KOMMOHEHTOB MOSIOBOIO MOBEAEHUSA U CHUXXEHUE UX NATEHTHBIX Nepnodos. Tak,
KONMMYECTBO 3AKYNALUIA Y XMBOTHBLIX BO3pocsio Ao 8, a JInd coctaensan 290119 c.

CpaBHUTENBHBIM aHanM3 NoslydeHHbIX AaHHbIX NokKasarn, 4YTto TpaHcnnanTtaums CKN B komOGuHaumm ¢
XI' B no3e 5 ME okasbiBana 6onee MHTEHCUBHLIN CTUMYNUPYIOLWMA 3¢pEKT Ha NOMOBOE NOBEAEHNE KPbIC-
CaMLOB C 9KCMepUMMEeHTarnbHbIM FMNOroHaAn3MoM, Bbi3BaHHbIM BBedeHveM XK, yem npumeHeHue TOmbKo
MOHOTepanuu B Buae nedvenuns XI nnm tpaHcnnadtauum CKU.

B cnegytolwen cepun 3KCNEPUMEHTOB MNpoBedeHa OueHKa maccbl A0BaBOYHbLIX MOMOBbLIX Xenes y
KpbIC, noaBeprwumxcs uHTokcmkaumm XK. Yepes Hegeno nocne WMHTOKCUMKaUWMW, MPpU BCKPbITUM, Y BCEX
AKCMepUMEHTanbHbIX XUBOTHbIX ([-2-6) Habnoganocb yBenuyeHve pasmepoB TeCTUCOB, 0BycroBrneHHoe
OCTPbIM BOCManeHneM, onyxaHueM W HEeKpO3OM TKaHWu. Y UCCNefoBaHHbIX CaMLUOB 3aperucTpupoBaHo
CYyLLEeCTBEHHOE YMeHbLUeHNe Maccbl 406aBOYHbIX MOMOBbLIX Xene3 — NpeAcTaTenbHOM Xenesbl U CEMEHHbIX
ny3blpbKoB (puc). Kpome Toro, y XXMBOTHbLIX BbISIBNIEHO 3aKpyrneHne Kpaes 1 yBennyeHne pasmepa neyexHu, a
Takke CeneseHku.

4

3,5 T

*

a
g % T
B - Orpynna 2
Z = Brpynna 3
M 2 - Orpynna 4
§ 1,5 - Drpynna 5
M 1 Brpynnk 6

0,5 1

0 - T

rpynna 1

Bpewms, Hep.

Puc. 1. U3ameHeHMe Maccbl [JO6aBOYHbIX MOJIOBbLIX Xene3 y cCaMUOB KpbIC MPU MHTOKCUMKauuu
XK v nocne npoBegeHusi ropmoHoTepanuu XI, TpaHcnnanTaumm CKU n nx kom6nHaumm
lNpumeyarue: * — p<0,05 omnu4us ocmoeepHsb! 1o cpasHeHuto ¢ -2.

Cnycta 4 Hegenu nocre MHTOKCUMKALUMWU, NPU BCKPbITUK, Y XMBOTHBLIX [-2 BOCCTaHOBIEHUA Macchl
[06aBOYHbIX MOMOBbLIX Xene3 He Habnaganock. OHa Gbina cpaBHMMa C TaKOBOW y camuoB Ha 1-oi Hepene
akcnepumeHta (puc. 1). Ha 8- Hegene wuccnegoBaHus, Yy KUBOTHbIX [-2, oTMedeHa TeHOeHuus K
BOCCTaHOBIEHMIO MaccCbl J06aBOYHbIX Xenes3. Tak, macca [o06GaBOYHbIX MOMOBLIX Xenes B 3TOT Nepuoa
pocturana 1,310,44 mr/r Beca xmBoTHOro (puc. 1). Y kpbic-camuoB, nonyydaswux XIT B gose 20 ME (I'-3),
Macca 0o0aBOYHbIX MOMOBLIX Xene3 Ha 1-1 1 4- Hegensx uccnegoBaHus, CPaBHUTENBHO C XXMBOTHbIMU -2,
Obina Heckomnbko Bbiwe (puc. 1). K 8-i1 Hegene akcnepumeHTa macca 3TUX OpraHoB, B CpaBHeHMU C -2,
[oCTOBepHO Bo3pacTana B 1,6 pasa. Macca 4o06aBOYHLIX MOMOBbLIX Xemne3 Yy XXMBOTHbIX, nonyyaBwmx X[ B
nose 5 ME (I'-4) vnu TpaHcnnanTaumtio CKU (I'-5), Ha npoTspkeHnn BCEN OANUTENBHOCTU 3KcnepumMeHTa (oT 1
K 8 Hegene), No cpaBHeHWIO € -2, OCTOBEPHO He M3MmeHsinachk (puc. 1). Ha 4-in Hegene akcnepyMMeHTa y
Kpbic-camuoB [-6 Habnioganacb TeHOEHUUS MOMOXWUTENbHOIO BIIUSIHUSI COYETaHHOro WCMoSib30BaHUs
TpaHcnnaHTauum CKUM n XI' Ha BoccTaHoBNeHMe Macchbl 4O6aBOYHbIX NOMNOBLIX Xenes (puc. 1). K 8- Hepene
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nccnegoBaHMa Macca 4o06aBOYHbIX MOSOBLIX XXEne3 Y XMBOTHbIX JOCTOBEPHO Bo3pactana M cocTaBngana
2,7+0,4 mr/r Beca XXMBOTHOrO, YTO B 2 pa3a NpeBbIAEeT AaHHbIA NokasaTtenb y caMuoB [-2.

O6cyxaeHune

XK oTHOcAT K uucny chneumduyeckux penpoaykTUBHLIX TOKCUKAHTOB, KOTOPbIN OKasbiBaeT
ambpmoTOKCMYECKOE W TFOHaZoToKcuyeckoe pgencrteue (Spiazzi et al,, 2013). B onblTax Ha >XMBOTHbIX
YyCTaHOBMNEHO, 4YTO Tokcumyeckoe genctene XK Ha roHagbl obycrioBrneHo, npexge BCEro, MOBpPeXAeHWeEM
LEeNIOCTHOCTM remMaToTECTUKYNSIpHOrO Oapbepa, Kak HemnocpeACTBEHHO, Yepe3 HapylleHue MIOTHbIX
KNeTo4YHbIX KOHTaKTOB kreTok CepTonu, Tak n onocpefoBaHo, Yepe3 usaMeHeHne crepoungoreHesa (Sakr et
al.,, 2013). Kak nokasaHo B pabotax (Hew et al.,, 1993), noBpexageHune knetok CepTonn BbI3BAHO
HapylWweHVeM B HUX TeYeHus psaga OMOXMMUYECKMX NpPOLECCOB: aKTUBHOCTUM (PEPMEHTHBLIX CUCTEM,
docopHo-KanbUmeBoro obMeHa, nsMeHeHuss MetabonmMama HEeKOTOPbIX MUKPOSMIEMEHTOB U yBENUYEeHUs
cBoboaHOpaamMKanbHbIX NPOLECCOB.

BeegeHne camuam kpbic XK B go3e 3 Mr/kr npMBOAWMMO K OCTPOM MHTOKCUKaLMKM OpraHuama,
COMpOoBOXaloLEeNCca MNOBpeXAeHUEeM BHYTPEHHWX OpraHoB. Tak, Mpu BCKPbITUM Y XUBOTHbIX BbISBIIEHO
HanMyne 3HA4YUTENbLHOrO KONMMYEecTBa Crnaek B OPHOLIHOM MOMOCTW, YBENMYEHME Pa3MEPOB CENE3EHKU U
neyeHu. Mpu 3TOM Kpasi NevyeHn ObINM 3aKpYrfeHbl XapakTePHbIM A9 OCTPOW WHTOKCUKauum oGpasoMm.
Kpome Toro, 3apermctpMpoBaHo nopaxeHue repMMHaTUBHOIO 3NUTENUSA N YMEHbLLIEHNE MacChl JOOABOYHbIX
MOSOBbIX XXene3 — NpeAcTaTeNbHON Xenesbl U CEMEHHbIX My3bIpbKOB. MonyyYeHHble aHHbIE NOATBEPXKAAT
roHagoTokcmdeckoe gerictene XK B yCroBrsX NPOBEAEHHOTO 3KCNepUMeHTa.

BoccTaHoBneHne MOMOBOM aKTUBHOCTU UM TEHAEHUUSA K YMEHbLUEHUIO MPOLECCOB MNaTONormyeckomn
TpaHcdopMaumMm [06aBOYHbIX MOMOBLIX Xened Yy XuMBOTHbIX (-2-6), BbiI3BaHHbIX BBegeHuem XK,
Habnoganucb ¢ 4-om Hegenw akcnepuMeHTa. BeposiTHO, YTO MO MCTeYEeHUN 3TOro BPEMEHMW MpeKpaLlaeTcs
ocTpoe roHagoTokcmdeckoe pencteue XK U HaumMHaeTcs penapauuoHHbIA  NpoLEecC KOMMOHEHTOB,
y4yacTByOLMX B peanu3auum nonoBon yHKuMn. CKOpocTb U 3PdEKTMBHOCTb 3TOrO npouecca Mbl
NblTanncb yBENUYUTL C nomolbio ropmoHoTepanuu XIN, TpaHcnnaHtauum CKUN u ux komBuHMpoBaHHOro
NPUMEHEHNS.

Ucnonb3oBanve XI (20 ME), B kayecTBe 3aMeCTUTENbHOW Tepanuu, MPUMBOOUIIO K akTuBauuu
nonoBoro noBefeHust y XmBoTHbIX (M-3). Bo3amoxHO, 4TO 3TOT 3dhchekT OOYCnoBreH YyBeNMYEHMEM
NPOAYKLMN aHOPOreHOB B OpraHMa3me KpbiC, O YeM CBMAETENbCTBYET MPUPOCT MAcChl 406ABOYHbLIX MOJOBbLIX
xene3. B pabote ([MaxomoB n gp., 2007) nokaszaHo, YTO BOCCTAHOBMIEHWE MaccChl JODABOYHbIX MOMOBbIX
Xenes, nocne nopaxenns XK, 3aBuceno oTr aHApPOreHHOW HaCbIWEHHOCTM opraHuama. B cBasm ¢ atum,
NU3MEHEHNE MacChbl 3TUX OPraHoOB B CTOPOHY YMEHbLUEHWUS WX YyBENMYEHUS MOXET CBUAETENbCTBOBATb,
COOTBETCTBEHHO, O HaPYLUEHUWN NN BOCCTAHOBMNEHMWN BbIpabOTKM aHAPOreHOB B opraHuame. No-Buammomy,
BBegeHne XI B gose 5 ME cywecTBeHHOro yBenvyeHus NpoAayKkuuMuM aHaporeHoB Yy camuoB [-4 He
BbI3blBaro, Tak Kak NPUPOCT Maccbl A00aBOYHbLIX MOMOBbLIX Xerne3 Obl He3HaAYUTENbHbIM. OTUM MOXHO
006bACHUTL Bonee mMeaneHHoe BOCCTAaHOBIIEHNE MOMOBON aKTUBHOCTU Y KpbIC-CamuoB -4 MO CpaBHEHUIO C
M-1unr-3.

Mocne TpaHcnnaHtaumm CKWU y xuBOTHbIX -5 OOCTOBEpHOE YyCUNeHWe MOMOBOW akTUBHOCTW, MO
cpaBHeHUO ¢ -2, 0OTMeYeHO TOMbKO Ha 8- Hepene akcnepumeHTta. Hanbonee BbipaXeHHbIE U3MEHEHUSI
3aperncTpupoBaHbl o nokasatento K3, koTopbl yBenuumnnca B Asa pasa. Kpome Toro, B 3TOT nepuog y
XMBOTHbIX Habnoganacb Oonee BblpaXeHHas TEHOEHUMS K YBENIMYEHWIO Macchbl 000aBOYHbLIX MOMOBbIX
Xene3. Ha 4-ii Hegene aKcnepumMeHTa MOMOXWUTENBbHOTO BnusHMA TpaHcnnaHtauunm CKW Ha yBenuueHue
MaccCbl 3TUX OPraHoOB 3aperncTpMpoBaHo He GbIno.

CpaBHUTENbHBIM aHanM3 nokasarsn, 4To BBedeHue camuam Kpbic XIT B gose 20 ME (I-3) okasbiBano
Oonee BbIpaXEeHHbI CTUMYNUPYHOLMA  3pEeKT Ha WX MONOBOE MOBEAEHMWE, YEM MCMONb3oBaHMe
TpaHcnnaHTauun CKWU.

CoBmecTHOe ucnonb3oBaHve TpaHcnnaHtaumm CKN B kombuHaumm ¢ XIT B go3e 5 ME okasbiBano
Hanbornee 3HauuTenbHbIN CTUMYNUPYOLWNA 3MPMEKT Ha BOCCTAHOBMNEHME CeKCyarbHOW akTUBHOCTU Y
XMBOTHbIX (I-6). XapakTepHbIM Ons 3TOW rpynnbl CaMUOB SABMANOCH Hanuyne 3akOHYEHHOro MofIoBOro
npouecca. lNMpu atom KC n KN, HenocpeacTBEHHO nepen 9sKynsLuMen, CyLeCTBEHHO COKpaTUNOChb, YTO
CcBUOETENbLCTBYET 00 yny4ylleHMn KavyeCTBEHHOW CTOPOHBLI MOMOBOro npouecca. Kpome Toro, Tonbko npu
COYETaHHOM npuMeHeHun TpaHcnnaHtTauun CKU u XIT Habnioganca Haubonee CyLeCTBEHHbIA MPUPOCT
Maccbl [06aBOYHbLIX MOMOBLIX >KEnes, crefoBaTenbHO, W YBENMYEHME NPOAYKUMM aHOPOreHoB (pwuc).
BeposaTHO, moTeHumpytowmii adhpeKkT NornoBow akTMBHOCTM npenapatom XI Mpu ero KOMOUHWPOBAHHOM
npumeHeHnn ¢ TpaHcnnantaumen CKWM obycrioBneH He TONbKO akTUBM3auMen COOCTBEHHOW SHOOKPUHHOW
YHKUMN TECTUCOB, HO U CTUMYNSUMEN anforeHHbIX KneTtok Jlemaumra K cuHTe3dy angporeHoB. [daHHoe
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npeanonoXeHne, O BKIIOYEHUN TPAHCMNMNAHTUPOBAHHbIX KNETOK B OOLLY0 CUCTEMY perynsaumum 3HAOKPUHHON
aKTUBHOCTM OpraHu3ama, KOCBEHHO MOATBepXAaeTcss TeM, 4TO WCMonb3oBaHWe Huskmx [o3  XI
cnocobCcTBOBANo yBENWYEHUIO MoKasaTenew noroBOW akTMBHOCTM M MaccChl A06aBOYHbLIX MOMOBbLIX Xene3
TONbBKO NPU COBMECTHOM WMCMOMb30BaHUN C TPAHCMNMaHTauuemn KneTok MHTepCTULmS.

BbiBoAabl

1. CoyeTaHHOE MCMNOMb30BaHWE TPaHCMNNAHTaAUUN CYCMEH3NN KINETOK MHTEPCTULMNSA U XOPUOHNYECKOTO
roHagoTponuHa npuBoauT K Haubonee 3PHEKTUBHOMY M MOMHOLEHHOMY BOCCTAHOBIIEHWMIO KOMMOHEHTOB
NMOIOBOro NOBEAEHWS Y KPbIC-CAMLOB C TOKCUYECKMM TMMOroHaAn3MOM, BbI3BaHHLIM XJTIOPUAOM KagMusi, no
CpaBHEHMIO C NPUMEHEHEM CNocob0oB B BUAE MOHOTEpPanuu.

2. KombuHMpOBaHHOE WCMOSMb30BAHME TPaHCMMaHTaUUM CYCMEH3MM KIETOK WHTEPCTUUMS C
XOPUOHMYECKMM FOHAOTPOMMHOM MO3BONSIET B HECKOMbKO pa3 CHMXKaTb [03Y 3K30reHHOro ropmoHa Ans
KOpPEKLUN HapyLLEHMWI NOMOBOro NOBEAEHWS, BbI3BAHHOIO TOKCMYECKMM AENCTBMEM XITOpUaa Kagmus.
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