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OCOBEHHOCTU BJIUAHUG KAPBEHAA3ZUMA
HA QHOOKPUHHYIO CUCTEMY
U NYBEPTATHOE PA3BUTUE KPbIC-CAMLIOB
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PEZIOME. Ileas pabomut usyuums éausuue Kapbenoazuma na snookpunmyio cucmemy Ha MoOeau noa06620 co3pesanus Kpwic — camyos Wistar u npoana-
AUUPOBAMb DUHHbIE AUMEPAMYPL 015 OUEHICU BO3MONCHOZ0 MEXUHUIMA HOBPEXCOCHUS ee (hyHKuLL.

Mamepuain u Memoosi. Jxcrepunenm avinoanen 8 coomeememenis ¢ Hpomoxoaom 01 eKpurLH2a FHOOKPUHHBIX DeCIMPYKIMOPOS HA MOGeAU ROA0BOLO
cozpesanus omsémbiuieii kpoic camyos (OPPTS §90.1500) na 45 kpweax Wistar Han. Kapbenoazum (98%) esoduaca eHympuiceaydouro ¢ dozax 10 u
75 me/ke maccol menq.

Pesyavmamet uccaedosanua. Yemarnosaero, umo KapdeHoasum no Kpumepuio «omoeserie Rpenyyus» e 6ausem id Ro1080€ co3PesanIe Camuyos, 00HAKo 6
0o3e 75 Me/ke MOPMO3UM POCI MHCUBOMHBIX, CHUNCAEM MACCY CEMEHHUKOB, VBeAUYUBAeM OMHOCUMEAbHYI0 MACCY eUNOMU3a U HAOHOHEUHUKOS.
Crmamucmusecky 00CMOBEPHbIX USMEHEHUTI MACCHE OPYRUX GHOPOLeH-3GGUCUMBIX ODAHO8 He YCMaH0B8AeHo. 1Ipu eucmonoeu1eckom ucciedosanuli 8 cemen-
HUKAX BbLAGAEHD 0CKBAMAYUA U I1EKPO3 2EPMUNAMUBIIBIX KACHOK, yMeliblieiiie pAdiocmy U ampous Jnumenus Kaiiaisyes. B snududumucax — deeeiie-
pamu(fﬁo—()ucm[)ogbuueacue USMEHEHUS SAUMENU NPOMOKOE, {)ECKHHMHL;H}I U HEKPO3 INUMEAUOUUMOE, ()uampog[)uﬂ INUMENAUA GBIHOCAIUX KAHAABLCE U
OMICYMCInBUE CNEPMAMO2EHHO CYOCMAaHLU.

Sararouenue. Kapbendasum delicmsyem kax 3H00KpurHbIG decmpykmop 6 dosax boree 10 me/ke maccel meaa. B ocHose BAUSHUS HA IHOOKPUHHYVIO CHCEMY
camuyoe aexcum nogpexcoerue cemernuxos. o xpumepuio «<omoeaenue npenyyus» Kapoenoasum xe sausem Ha n0j106oe cospesarte, 00Haxko 6 dose 75 me/xe
MOPMO3UM POC KPbIC-CAMUOB.

Karoueseie caoga: Kapbendazum, IHOoKpunHas cucmema, Mo0eis noA08020 Co3pedanus Moa00six camuos kpvic (OPPTS §90.1500), mexanuzm delicmaus,

IHOOKPUHHBLI DeCmPYKmOp.

Kap6enaasum, MeTul  OGeH3MMKMAA30/1-2-
unkapoamar (IUPAC), IIUMPOKO MUCIONBL3YETCS B
PA3IMYHBIX CTPAaHAX MUpa KAk (PYHTHUUI B Ipe-
raparax necTMuuaoB 1 ouounuaos. OTHOCUTCH K
XUMUUYECKOMY KJjaccy OeH3MMUAA30J0B. Mexa-
HU3M OWOTOTHYECKOTO ACHCTBIS 3aKMI0YaeTCT BO
B3aMMO/EIACTBUM €I0 C OEIKAMU MUKPOTPYOOUEK,
KOTOpBIE 00pa3yIoT B MUTO3€ BEPETEHO, B PE3YIIb-
TaTe YEro IPOMCXOIUT TOPMOKEHME Pa3MHOXKE-
HHUS KJIeTOK TpruboB. Jdannsrii 3¢ dexkT Hadmona-
€TCA TaKKE B KJIIETKAX MJICKONUTAKOIINX U ITPUBO-
VT K 0Opa3oBaHUIO XPOMOCOMHEIX abeppalnii n
aHeyrouanii [1,2].

KapbeHaa3uM OTHOCHUTCS K MATOTOKCHYHBIM
sewecTam. JI sy 4151 KpbIC-CAMOK M CaMUOB NMpH
TIEPOPATIBHOM M MHTAMTSHMOHHOM MOCTYILICHHH
>5000 mr/kr. J1sy UIg Kpose# Impy MepKyTaH-
HowM noctyivieHnu> 10 000 Mr/kn Pazgpaxaio-
IIMM JEHCTBUEM HA KOXY U CIM3UCTBIE 000104~
KM, a TaKXE CEHCUOMWIM3HPYIOLIMM ACHCTBHEM
He obyagaeT. BMecTe ¢ TeM, 3TO BElIECTBO 00Ja-
MaeT MyTaTeHHLIM, KAHIIEPOTCHHBIM IEHCTBUEM 1
OKa3bIBAET TOKCUYECKOE IEICTBUE HA PEIPOAYK-
THUBHYIO CHCTeMy camiioB. 1lo KpuTepusM cra-
OMITBHOCTH B BOJIE W TTOYBE OTHOCHUTCST K TIECTH-
mmaaM | xmacca omacHoctw [1,2].

Hecmotpst Ha G0JibI0A 00bEM TOKCHUKOIOIK-
qeCcKMX nccaeaoBannit Kapbennasnma, JaHHBIE O
€ro BIWSHUM HAa BHIOKPHHHYK CUCTEMY IPOTH-
BOPECYHMBBI 1 HE ITO3BOJIAIOT CACIATh OAHO3HAYHbIC
BbIBOZEL [4,5]. [1o3TOMY IaHHBII BOIIPOC SIBJISIET-
C4 AKTYAJbHBIM JI0 HACTOSIIETO BPEMEHH.
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1 onpeneieHHs KCEHOOMOTUKOB, Hapyllaio-
KX (QYHKIMIO SHIOKPUHHOM CHUCTEMBI — 3HIO-
KPHHHEIX ACCTPYKTOPOR, ObUI pa3paboraH IIpoTto-
KOJI-9KCIIEPUMEHTA 10 OOHAPYKEHUIO U3MEHEHU A
MOJIOBOT'O Pa3BUTUS, (DYHKUMH LIUTOBUIHOM XKeJie-
361 [5]. OH peKOMEHIOBAH B KAYECTRE AJTETCPHATHR-
HOTO TECTAa MEPBON0 YPOBHSI, CKPUHUHIA OaTtapeu
TECTOB IJ151 BBEISIBIICHUS 3THX BEIIECTB.

Heap padorbl. M3yuuths Baumsnue KapOeH-
Jla3iMa Ha SHAOKPUHHYID CHCTEMY HA MOICIU
MOJIOBOIO CO3peRaHus camioB Kpbic Wistar Han u
MPpO4AHANMN3NPOBATL JAdHHBIC JIMTCPATYPbI s
OLICHKM BO3MOXHOTO MEXaHM3Ma ITOBPCKACHMS
e¢ (PyHKIIUH.

Marepuanant 1 metoapl. Kpbichl Wistar Han
Obuin mosydcHHB M3 SPF NMTOMHMKA MEIKMX
JnadbopaTtopHbiX XUBOTHEIX ['Il «HaydaHsiil neHTp

o o .

NMALEBON
XMUMUYECKOH OE30MacHOCTH MMEHH aKaJIEMUKA
JI.LU. Measeast MUHUCTEPCTBA 34paBOOXPAHEHMSI
YKpauHbI» U Pa3MEIIEHbI B «UUCTOM» 30HE BHBA-
pHS TTIOCTIe OTAYIESHUS OT MaTepu Ha 21 mIeHb pa3-
putus. Ilociie TIpoBeaeHHSA aKKIMMAaTH3aIUN
KMBOTHBIE B TEUEHHE 2 CYTOK OBUIM B3SATHI B IKC-
NMepuMeHT. Bce XKWBOTHBIC 1O TAHHBIM BETEPH-
HapHOTO OCMOTpa OBITH 3MOPOBEL. B mccrmenona-
HUSIX UCIIOAL30BaHO 45 KPbIC-CAMLIOB CO CpeaHei
Maccoll tema 40 £ 2 1 [locne panpoMuzanuu
KPHICHI OBIIM paclpeaeacHbl IO IpynmaM (KOHT-
POJILHAS U AIBE IKCTICPUMEHTATBHBIE).
ZKUBOTHEIE pa3MEIIAINCh B «YMCTOM» 30HE
BUBapHUs 0apbLEPHOTO TUIIA. DKCIIEPUMEHTAIbHBIE
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KMBOTHBIE HAXOAWINCh B ONMHAKOBEIX YCIOBHUSX
TI0 5 TOJIOB B KJETKE. JIST TTOACTHIIKA UCITOJIb30-
Bajach CTEPUIN30BAHHAS HE XJOPHUPOBAHHAS
numenas oymara. KomHara Oblta obecrieueHa
NPUHYAUTEIBHOH BeHTHAAOMEH (12 00bEMOB B
4yac) NOATOTOBJIEHHBIM BO3IyXoM. TeMneparypa u
OTHOCHUTEIIbHASI BIAXXKHOCTh BO3IYXA PEIUCTPUPO-
BaJIMCh €XEAHEBHO, KonebaHus teMneparypsl: 20-
21°C, BnaxHocty: 40—50 %. OcBelleHlEe B KOM-
HATaxX: JJaMIIbl JHEBHOrO cBeTa (12 yacoB cBeTa,
12 gacoB TeMHOTHI). Bo Bpemst 3KcIiepUMeHTa
KPBICH ITOAYYaIM COaTaHCHPOBAHHEIN I'DaHVIIH-
pOBaHHLIN KOPM AnsTpoMuH (Iepmanus) n 00e3-
3aPAKEHHYI0 (PUTBTPOBAHHYIO BOMY.

B »skcnepumeHTax ucnonab3oBanu KapbeH-
na3uM 98% TeXHUYEeCKUid TIPOM3BOACTBA KOMIIa-
Huu DVA (Shanghai) Chemicals Co., Ltd
(Kutait). BeibpaHHble IS SKCOEPUMEHTA TO3bI
Kapbenaasuma Ha ypoBHe 10 u 75 mMr/kr mMacchbl
TeJla COOTBETCTBYIOT HEACUCTBYIOIICHA WM HCH-
CTBYIOLUEH M03aM IO JAHHBIM TOKCHKOJOIHMYE-
CKOIf OLIEHKH €r0 BIIMSIHUSI HA PA3BUTUE [TOTOM-
cra [1,2]. PactBopnl KapbeHa3uma roTOBUIMCH
€XEOHEBHO, €X tempore Ha 00€33apak€HHOM
(puasrpoBaHHOI Bosie ¢ amyaeratropom OI1-10,
I'OCT 8433-81. Anst uu3koit 10361 rotopwics 0,2 %
pacteop KapOeHaasmuMa, Juid Beicokoi — 1,5 %.
KapOeHma3suM BBOOWIIM HATOILIAK BHYTPHUXKETY-
JIOYHO C TOMOTMIBI0 METATUYECKOTO 30HAA B
obwseme Imi/100 T wmaccel Tena >KMBOTHOTO.
tBOp OII-10 npu Takux Xe ycnorusx. Koppekums
JI03 TIPOBOAMIACD KaXKAbIC 3-4 MHI B TCUCHUC IKC-
MNO3ULHUU C YUETOM JMHAMUKHU MACCHI TEJ1a 2KUBOT-
HBIX. BBemeHMe BelecTBa — OOMH Pa3 B CYTKH B
teueHue 30 nHEi (¢ 23 no 53 jneHb OT IHS POXKIE-
HUS XXMBOTHBIX).

DKCIIEpUMCHTAIBHEIC HCCACOOBAHUS MPOBO-
JIJINCh B COOTBETCTBUM C TPEODOBAHUAMK KOMUC-
CUW OWOA3TWKH, MO TYMaHHOMY OOpallcHWIO C
JKUBOTHBIMHU [0]

[1poBoauacs exxeaHEeBHBIM OCMOTP XKUBOTHBIX
C UEJIbI0 BBISBICHUS KAKMX-JIMOO OTKIOHCHMIA,
CBAI3aHHBIX C JICHCTBMEM BCILECTBA, a MMCHHO:
TIOBEACHWE, TIOBMIKHOCTE, ATTIETHT, COCTOSTHHUE
IIEPCTHOTO ITOKPOBA, KOXHU M CIM3HCTBIX 000JI0-
YeK KHWBOTHBIX. KpoMe 3TOro, YUHUTHIBANHCH
TaKHe TIOKa3aTelu: BbDKMBAGMOCTh, OTIACICHUE
npenyuust (PPS), macca tena npu PPS, o6iuas
JMHAMKKA MACCHI TEJIa U TIPUPOCT MACCHI TEA.

Yepe3 24 uyaca nociae NOcaejHero BBEICHMS
WCCIEAYEeMOTO BEIIECTBA TMPOBENEHA SBTaHA3MS
JKMBOTHBIX. DBTaHasug npoBoauiach B CO,
KaMepe coracHo TpeboBaHusM EBpomneiickoit
KOHBCHIIMM TI0 3allMTE 3KCIICPUMEHTABHEIX
kuBOTHBIX 86,609 EC [6].

Bce XMBOTHBIE TOABEPTAINCH IIATOIOTOAHATO-
MMUYECKOMY BCKpPBITHIO. Ilepen BCKpbITHEM MOpo-
BOIMJICS OCMOTP TPYIA XXKUBOTHOIO M PETHCTPHPO-
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BAJIMCh BCE OTKIIOHEHUI OT HOpMBI. 11pH BCKpEI-
TAW OCYIIECTBIISIIOCHh MAKPOCKOITHIECKOE 0bCTIe-
JOBAHWUEC OPTaHOB M TKAHEH XWBOTHEIX COTITACHO
METOINMYECKHUM PEKOMEHIALUAM. OU,CHI/IBH_HE[CI)
abconoTHasg Macca runodusa, MUTOBUIHOMN
2K€J1e3bl, HAAIIOYEUHUKOB, IIOUEK, IIEYEHM, STIUIM -
JIUMHUCOB, CEMEHHUKOB, CEMEHHBIX IIY3BIPbKOB,
NPOCTAThHI, KOMILIEKCA MbILILL TA30BOro AHa (leva-
tor ani/bulbocavernosus (LABC)). Onpeaensinacs
OTHOCHUTEJTbHASI Macca Turodusa, MUTOBUIHON
Kee3bl, IMMCYCHM, HAAIIOYCYHUKOB M IIOYUECK.
CornacHO METOAMYCCKMM  YKazaHWIM|S5]mia
TUCTOJOTMYECKOTO aHaiu3a OBITW  0TOOpaHBI
IIMTOBUIHAA XKeJe3a, CEMCHHUKH U SITHAMINUMU-
cel. [1pernapaThl TOTOBWINCH U OKPAIIMBAIUCH IO
CTaHAaPTHOM METOIMKE TeMAaTOKCUIMHOM 1 303U~
HOM, OOIUCHPUHATEIMU B MOPMOJIOTHUUCCKUX
HUCCAEA0BAHUIX METOIAMM |5, 8].

TucToanarHocTuka M3MEHEHUIA B OTOOpaHHBIX
00pasLax OCYIICCTBIAIACH ¢ YUCTOM KOMILIEKCA
OCHOBHbIX I10KA3aTe/Ieid, B YaCTHOCTUM obpaila-
JIoChb BHHMAaHME HA CTETIEHD M XapaKTep MOBPEXK-
JCHU, BBIPAZHTENBHOCTh KOMIIEHCATOPHBIX
n3MeHenui [5, 7, 8.

CTaTHCTHYECKAsS OLICHKA NTMHAMMKH MAacChl
TeJa U €¢ IPHPOCTA, a TAKKE aOCOTIOTHOM ¥ OTHO-
CHTEIBHON MacChl BHYTPEHHMX OPTraHOB M IPYTHX
MPU3HAKOB MOJOBOTO CO3PEBAHUS TTPOBOAMIACH
IIyTEM CPABHCHUA nokasarejleil B IMOAOIIBITHBIX 1
KOHTPOJbHbIX I'PYIIIaX B COOTBETCTBUM C METOAM-
YECKMMM yXazanuamu [ 5], bausocTs pacnpenene-
HKA JaHHbIX K HOPMAJbHOMY YCTaHaBAMBalu C
noMouplo KpurepueB Koamoroposa-CMHUpHOBa
U BrmbknHCOHA. [OMOT€HHOCTE — IO KPUTCPHAM
Koxpana C., Xaptnu, bapraerra, Jlesuna. B coy-
yae HOPMAaJTLHOTO PacTipe/ieneHus 1 TOMOTEHHO-
CTH MEPEMEHHEBIX MCITOIB30BAICS OTHOMAKTOP-
Hblli aHanu3 nepeMeHHblXx ANOVA. st npose-
JICHUST KOPPEKIMU TI0Ka3aTeleil OTHOCUTEJIbHO
A3MCHEHMS MACCHI TEJIa M pacyeTa CKOPPEKTUPO-
BaHHOro cpeaHero (adjusted means) MCHIOAb30-
Bainca ANCOVA. B xauecTne KoOBapHAUMOHHON
NepeMeHHON ObL1a B3sTa MACCa Te/a 2KMBOTHbIX
Ha 23 jeHp nocie poxacHust (PND23). [ipu
OTCYTCTBMM HOPMAJIBHOTO PACIPEISICHUS IIPH-
MEHSICS HENApaMETPUUYECCKHUI KpUTEepui
MaHHa-YuTHH. PasHULAa MEXKAY TMOKa3aTeIsIMHA
KOHTPOJIbHBIX M TIOAOIIBITHBIX >XMBOTHBIX ObL1a
noctoBepHot mpu p <0,05. Jlnd ompeneneHUS
BIMSIHUS BEUICCTBA Ha TMOKA3aTCIU ITOJOBOTO
CO3pEBAHMS COTIACHO METOLUYCCKUM PCKOMEH-
JlAlMsIM  MCIOJIb30BAICS TAKXKE KO3((PUUMEHT
papuanni CV. OLeHKY JO0CTOBSPHOCTH pa3IHUIMit
TACTOJOTHYECKHAX ITOKa3zaTeaeil TIPOBOAWIM C
NOMOIIBID TOYHOTO KpuTepust Puinepa [5, 9].
CraTucTAYECKHE pacyeThl MPOBOIUINACH C TIOMO-
b0 IMAaKeTa KOMIBIOTEpHBIX mporpamm Excell
2010, «Statistica 6.0».
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Pe3ynbraTel 1 HX 00cyxKaenne. Ha mpotsokeHnmn
SKCIIEPUMEHTa HW B OJHOW W3 TIOJOIBITHEIX
Tpynmn THUGEIW XKUBOTHBIX HE HaGII0IANT0Ch.
HOBCI[CHI/IC, BHELIHUH B WU JOBUraTe/IbHa#d
AKTUBHOCTE — HE U3MCHSUIMCh. ZKUBOTHBIC OXOT-
HO MOeIAIH KOPM U TIOTPeOIIsLIM BOIY.

IIpu mosaeiictBum KapGeHmaszuma B J103€
10 Mr/Kr M.T. B X0/€ DKCIEPUMEHTa He Hab/oaa-
JIOCb Pa3lIU4YMil B U3BMEHEHUU MACChl T€J1a KPbIC 110
CPABHCHUID C KOHTPOJILHBEIMH KHBOTHEIMHU.
Bmecre ¢ TeM, v KPBIC, TIOIYUABIINX 103y 75 MI/Kr
M.T., OTMEYEHO CTATUCTUYECCKU OOCTOBEPHOE CHHU-
XKeHWe mMacenl Tena ot 6 10 11%. Hanubnii ahdexr
nposiuiicd Ha 10-30 cyTku skcriepumeHTa (puc.1).

CratucTudecKy 3HaYNMBIX M3MEHEHWI TTPUpOC-
Ta MAcChl TeJIA Y XXUBOTHBIX, ITOJYYABLIUX HU3KYIO
J103y BEIIECTBA MO OTHOIICHUIO K KOHTPOJIO, HC
YCTAHOBACHO. Y XKWBOTHBIX, MOJYYABIIUX BHICO-
KYIO 103y BELIECTBA, UBMEHEHHME JAaHHOTI'O ITOKa3a-
TeJII B CTOPOHY TTIOHWXKEHHUS OBLITO BBISIBJICHO Ha 7-
21 cyTkH, ¥ cocTaBswno 15 — 28%, a Ha 30 CyTKu —
B nipeaenax 11 % uwxe kouTposs (tad. 1).

KoadppuuuedT Bapyauuyd WHAMBUAYAIbHbIX
mokazatesicii Macchl TeJla y KphIC, MOIyYaBIIMX
BBICOKYIO JIO3Y, B OTJIMUME OT JKUBOTHBIX, TTONY-
YABIIMX HU3KYIO0 103y, IPEBLIIAJT 3HAYCHUS
KOHTpoJs. TakuM  00pasoMm, 10 KPUTEPUIM
CHCTEMHOI TOKCUYHOCTH, 4 UMEHHO «M3MCHCHIC
MAacCChl ¥ TIPUPOCTA Macchl Tena» Kapbenaazum B
o3¢ 75 MT/KT TposiBIISTT 2(h(EKT.

Pe3ynuraTel TI0 OmnpeneNleHuio ToKasaTeneit,
XAPAKTCPH3YIOIINX MONOBOE CO3PEBAHMUE KPBIC,

CO3pEBAHUA KPBIC OMPEIEIICSd II0 KPUTEPHIO
«otnesneHne nipenytivsi> (PPS) w Bepaxancsa B
cyTKax Tocne poxaeHus (PND).

Ortpenenue Ipernyudst y Kpbic-camuoB Wistar
Han B KOHTpPOJBHOM TpyIIle NMPOHUCXOAWJIO B
cpeqHeM Ha 42,3 CyTKM. Y KUBOTHBIX, ITOJyYaB-
mmx Kapoerga3uM Kak B MAJIEHBKOH, TaK H 00Tb-
LIOA [03€ 2TOT II0Ka3aTellb HE OTAMYaICH OT
KOHTpO.151. Macca Tejia B epuo/ OTASJEHHUs IIpe-
MyLHUsI CHUXANACh YV XKWBOTHHEIX, IMOJIYIaBIINX
BBICOKYIO 103y Bemectsa Ha 10,1 % (p <0,05).
Kpome 3Toro, v XHMBOTHBIX DTOH XK€ TPYIIILL
TaKWe TIOKa3aTellM KaK «Macca Tela B KOHIIE
OIBbITA», «IIPOLEHTHOE COOTHOULIEHUE K KOHTPO-
JI0 OKOHYATEIIBLHOU MACChI Tella» U <«IIPUPOCT
MacChl TeJ1a B KOHIIC 9KCIEPUMEHTA» ObLIW CTATH-
CTHUYCCKM  JTOCTOBEPHO  HHXKE  KOHTPOJI.
Kooddunment Bapuanmm 5THX TTOKazaTeaeit B
TPYIINE >KMBOTHBIX, IMOJY4YaBIIMX BBICOKYIO [103Y,
OBII BBIIIIE 1O CPABHEHWIO C APYTMMHM TPYIIIIaMH,

Takum o6pazoMm, KapbGeHIazum IO KpUTEPUIO
«OTIEJICHVE TPETTyLMs» HE BIMSIUT HA BO3PACT TTOJIO-
BOIO CO3PEBAHMSI KPbICST, OAHAKO B 03¢ 75 MI/Kr
yrHeTan poct xkuBoTHBIX. NOAEL nelicteug mpe-
mapara Ha IoJ0Boe co3peBaHne — 10 MT / KT

HUccnegoBanne opraHoB M TKAHEH IIOHOIIBIT-
HbIX KMBOTHBIX ITpoBeAeHO Ha 31 aeHb (PND31)
sKcniepuMenTa. [1py BHEIITHEM 0CMOTpPE W BCKPHI-
TUHU KaK KOHTPOJBHBEIX, TAK K TOJOTBITHBIX
UBOTHBIX HE OBLTO BLIABICHO KAKWX-TUOO pPa3-
CKOIMMYCCKUX M3MCHEHHMA BHYTPCHHUX OPTaHOB,
SHAOKPUHHOW CHCTEMBI.

JHH

TIpCACTaBICHB B Tabn. 2. Bo3pacT MoaoBOTO BKJIKOYAA OpPraHbl
r
250
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0 I I I T I I I T 1
0 3 7 10 14 17 21 24 27 30
Kontpone === 5033 10 MI/KT = === n03a 75 MI/Kr
Puc.1. IvHamuKa Maccbl Tena (1) Kpbic-CamuoB npu Bo3perctanmn Kapberaasnma
36
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Tabnuna

ITpupocT Macchl Tena (r) Kpeic-camMIoB npy Bo3aeiicTenn Kapoenaazuma

Cpoku uccrenoBanmii
(cyTkun)/CraTucTHYECKHE 3 7 14 21 30
napamMeTpsl
HeraTtugHbIA KOHTpOAb ( BOAA)
M= SD 8,51+2.1 20,0+2,0 20,7+3,87 21,5x3,7 11,9£3,4
n 15 15 15 15 15
Ccv 24,8 10,0 18,6 17,3 19,2
Kapoenmazum (10 Mr/Kr)
M=+ SD 8,31£2,6 18,9+3,2 22,5142 19,9+4,1 10,7£2,4
n 15 15 15 15 15
p 0,88 0,26 0,23 0,29 0,25
Ccv 31 17 19 20 22
% OT KOHTp 98.4 94,3 108.,7 92,9 89,4
Kapoennazum (75 Mr/xr)
M+ SD 8,4+2.6 17,1+6,3 17,5+5,4 15,7+5,4* 10,6£3,0
n 15 15 15 15 15
p 0,94 0,10 0,08 0,002 0,26
(04 31 37 31 34 28
% OT KOHTP 99,2 85,3 84.8 73,0 88.8

IIpumevanue: * p<0,05

OpraHsl NOJ0BOM Cepbl: CCMCHHUKM, DITUAAIH -
MMUCBI, CEMEHHBIE NY3bIPbKU H MIPOCTATA BU3Yya/lb-
HO OBLIN TaKKe 063 OTKIIOHCHMIA.

PesysbraTel uccienoBanus BiusaHus KapboeH-
Ja31Ma Ha COCTOSTHUE TIOJIOBBIX OPraHOB (CCMEH-
HUKHK, DIMAWAUMUCHI, IPOCTATY, CEMEHHbLIE
MYy3BIPBKN), OPTaHOB JHIOKPUHHONM CHCTEMEI
(rumors, IMUTOBUAHAS eJe3a, HaAMOYeYHU-
KHW), TIEYEHU U MOUYEK 10 KPUTEPUID «aOCONHOTHAS
Macca» M «OTHOCHUTKEIIBHASI Macca» MPEICTaBIIe-
HbL B Tadu. 3.

1o pesyasraTaM NpeaCcTABICHHBIX JAHHBIX Y XKH-
BOTHBIX, noayuyaBiuux Kapbennasum B no3e 10 mr/kr,
CTATUCTUYECKHN JTIOCTOBEPHBIX M3MEHEHWH abco-
JIIOTHOI MacChl BHYTPEHHHX OPIaHOB HE YCTAHOB-
JIEHO. BBISIBIEHO CTATHCTHYECKH HEAOCTOBEPHBIC
VBETUUCHWS abCOMIOTHON Macchl ThTodmsa u
CEMEHHBIX NY3bIPpbKOB Ha 12% u KoMIuleKca
mpi (LABC) na 9%, medeHH, IIMTOBUIHOMR
JKeJIe3bl M HAATIOUSTHIKOB Ha 4-5%, a Takoke CHU-
JKeHWE MacCH TIPOCTaThl Ha 12 %. DTH U3MEHEHUST
HaxoodaTcCd B IIpEACIaX BapUallMM JAaHHOI'O I10OKa-
3aTeNs Y KOHTPOJBHBIX JKUBOTHBIX.

B mo3e 75 Mr/kr HabM0IaeTCsI CTATUCTUICCKHI
JTOCTOBEPHOE YBEITHUYECHUE aOCOMOTHOW MACCH
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runo¢usa Ha 49%, smuanauMucoB Ha 17-19% u
CHUXEHUE MACChl CceMeHHHMKOB Ha 28-30%.
HM3MeHeHHA aOCOMIOTHOM MacChl APYIMX OPraHoB
CTAaTUCTMYECKN He3HaYMMbl. OTMEYeHO CHHXE-
HME Macchl pocTtaTthl Ha 11%, CEMEHHBIX TTY3bIPb-
k0B U LABC Ha 8 %, neyeHu, LUUTOBUAHOM Kee-
3Bl M ITOYCK Ha 5%. BmecTe ¢ TeM, IIPOHMCXOIUT
VBEJIIMUEHUE MACCHl HAAMOYCUHUKOB — Ha 9%.
CTaTHCTUYECKH JOCTOBEPHOE YBEJIMUECHHUE OTHO-
CHTEIBHON MACCH BBISIBICHO B TUImOMU3e W HA-
no4yeyHukax Ha 62 % u 19 % CoOTBEeTCTBEHHO.

IIpyu M3ydycHUHN 3aBUCUMOCTH J103a—>(M(MEKT C
MOMOIIBIO PETPECCUOHHOTO aHANTM3a YCTAHOBEHA
CTATUCTUIECCKH JTOCTOBEPHAST KOPPEISIIUST MEXTY
BBIIBJICHHBIMM  M3MCHCHHSMH aOCOJIIOTHOH
MAaccChl THIO(MM3a ¥ CEMEHHUKOB, OTHOCUTEILHOI
MacChI ruttodusa 14 HAIMOYCTHUKOB.
Koadpduuuent koppensiuyuu cocrasisii 0,71 u
0,79, a takxe 0,77 m 0,65 COOTBETCTBEHHO
(p=<0,05). Takum obGpaszom, KapbeHmasumB 03¢
75 MT/KT BBI3BIBACT Y KPBICAT CHIKEHUC MACCHI
CEMEHHHKUKOB, YBCIMYEHMEC MACChl IIHWIUIUMM-
COB, THIIO(MU3a U HAITOYSYHHKOB.

OO030pHBII I'MCTOJIOTUYCCKUI aHAIU3 Ipera-
PAaToOB MIUTOBUAHOW KeIe3bl U CEMEHHHUKOB ITTH-
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O0001enHbIE TAHHBIE 0 N0JI0BOM CO3PEBAHHH KpPBIC-CAMIIOB:
POCT MACCHI Te/1a XKHBOTHBIX H CPOKH 0TAeAeHHa npenyuun (PPS)

Tabmmua 2

HeraruBHblii KOHT-
CrarucT-yecKne Kap6ennazum Kap6enaazum
Toxkasare:u nmapaMeTpbl poab (10 mr/xT) (75 mr/xr)
(8o12)
M= SD 42,3£2.0 42,2+1.9 42.3%1.,6
Bospact nipu PPS (PND) n 15 15 15
(cyTKM) CV 5 4 4
p 0,85 1,00
M= SD 149,6+10,1 146,9+10,9 134,5+14,8*
n 15 15 15
Macca tena
npu PPS (r) cv 7 7 1l
p 0,49 0,003
% K KOHTP. 98.2 88.9
M= SD 48,5+3,91 48,4+4,2 48,4+4.,0
n 15 15 15
Hcxomnag Macca tena
(PND 23. 1) Cv 8.1 9 8
p 0,96 0,96
% K KOHTP. 99,86 99,86
190,7£9,9 189,9£13.9 175,9+18,8*
+ ? » ’ s s E
M= SD 190,8 189.8 175,9
Macca Tea B KOHIIE OIbITa n 15 15 15
(r) CVv 5 7 1
p 0,86 0,01
% K KOHTP. 1004 88,9
[MporeHTHOE COOTHONMIEHUE K
KOHTPOJTI0 OKOHYATEIbHOM 99,6 92,2%
Macchl Teqa (%)
150,7+8,8 150,1+12,7 135,9+18,4*
M SD 150,8 149,9 175.,9
H n 15 15 15
PHPOCT Macchl Teaa oV c 3 T
p 0,87 0,01
% K KOHTP. 100,7 83,7

ITpumeuanue: * p £ 0,05

CV — koadduumeHT Bapuaumu

IUAAMUCOB Y MOJIOIBIX KpBIC-caMmiioB Wistar Han
Pa3HbIX TIPYIIl BBIABWJI DAL TMCTOCTPYKTYPHBIX

W3MEHCHU (Tabr. 4).

B mutoBuaHON Xene3e KAK KOHTPOJIBHBIX, TAK
¥ MOZOMBITHEIX KPBIC OTMEYEHO YMEPEHHO BEIpa-
J)KEHHOE TIOTHOKPOBUE COCYZIOB W KAIIISAPOB,
CAWHUYHBIE WU TPYMNIAMHU JECKBAMUPOBAHHBIC
TUPEOLIUTHI ¥ KUCTO3HAA TPAHC(HOPMAITUSI OTAETb-
HBIX CPEAHUX (DOJUTUKYJIOB. JlaHHBIC U3MEHEHUS
OHOTHITHBI, 4 WX KOJTWYECTBO MPUOIU3UTETEHO
OJIMHAKOBO BO BCEX 3KCTIEPUMEHTAIbHBIX TPYIIIAX.

38

B ceMeHHHMKAX OTMEUEHA AeCKBAMAL 1 HEK-
P03 CIIEpPMATOT€HHBIX KJIETOK, YMEHBIICHNE Psid-

HOCTH U anO(I)I/ISI CIIEPMATOTEHHOI'O 3IMHUTCIUS.

Z[CCKB&M&L(HH B CEMECHHUMKAX KPBICAT B BBICOKOM
Jo3e Habmoaanack y 20 % XKUBOTHBIX, YMEHBILIE-
HUE PAJHOCTH, HEKpo3 W arpodus —y 73%
(p = 0,05). B rpynne >XWBOTHbBIX, MOJy4aBIIHX
HU3KYI0 103y BelllecTBAa, U B KOHTpoJie (3a
MCKJTIOUEHHMEM JiecKBaMalum) — y 13 % XKUBOTHBIX
(Mopdonorus 1ecKBaMUPOBAHHBIX KIIETOK COXPa-
HCHA) TNOAOOGHBIX MPOSIBJICHUIA HE 0OHAPYKEHO.
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Tabmmna 3

ADCO.TIOTHAA H OTHOCHTE/IbHAS MACCAa OPTAHOB KPBICAT IpH Bo3aeiicTeuu KapOenmasuma

HeratuBHblii KOHTPOJTH Kapbennazum Kapoennaznm
Opran (BOaa) (10 mr/xkr) (75mr/kr)
n M SD Cvy n M SD Cv n M SD Cv
U 15 10,8 1,0 9,2 15 11,2 ] 1,1 9.4 15 10,4 | 1.8 1,8
”e(‘g“" A 10,8 11,2 10,4
R 56,7 | 5,07 9 59,31 5,6 9 58,6 | 6,1 10
U 15 1,7 0,1 7,8 15 1,7 0,2 9.4 15 1,6 0,2 12
Moman 17, 1,7 1,7 1,6
(r)
R 9,0 | 0,75 8 9,1 0,5 6 9.3 0.5 5
U 15 6,7 0,9 13,5 15 7,5 1,9 | 25,5 15 9,9* 1,2 12
Tunogus 177 6,7 7,5 9,9
(MT)
R 350 | 5,0 14 39,8 | 10,3 26 56,9* [ 7.3 13
U 15 450 | 3,9 9 15 | 459 | 3,7 8,2 15 489 [ 2.9 6
Han-
MOYCYHUKH | A 45,0 45,9 48,9
(Mr) R 236,41 22,1 9 242,11 20,1 8 280,2*%| 27,2 10
Cemennbic |y 15 397,317,111 295 | 15 [446,0] 90,1 | 20,2 | 15 |366,7| 852 | 23
IIY3bIPpbKH
C KNI~ )
KOCTBIO (MT) A 3978 4451 367,1
Ipoctara U 15 | 172,71 52,8 | 30,6 15 150,71 30,1 | 20,0 15 | 154,7| 378 24
(Mr) A 172,9 150,3 1549
LABC U 15 [ 547,31120,9 | 22,1 15 1595311052 17,7 15 |504,7| 71,7 14
(mr) A 547.9 594,2 505,2
Onuanm- | Uy 15 |234,0( 24,1 | 10,3 15 [246,0] 32,5 | 13,2 15 279,3*| 66,2 | 24
MMC, JIEBBI
(M) A 234,2 2457 279.,5
Cludnnng U 15 (233,31 29,2 | 12,5 15 |236,7| 38,5 | 16,3 15 272,7*| 50,4 18
MMC TIpa-
Bbe/’l (Ml_) A 233,5 236,4 272,8
CeveHnmK | U 1262,0) 116,3] 9,2 1296,7] 95,7 | 9.4 888,0%| 151,11 17
JIEBBIIA
(M) A 1262.,4 1295,9 888.,4
CemenHUK [ U 1282,0] 104,5] 8,2 15 |1305,31123,3| 9.4 918,7*| 172,41 19
npasblit
(MT) A 1282.4 1304,5 919,1
U 15 | 110,21 14,3 | 12,9 15 | 11521 11,6 | 10,1 15 11049 9,1 9
A 110,2 115,2 105,0
R 15 |[577.6] 68,8 12 15 |608,6] 65,2 11 15 1602,2| 75,8 13
ITpumeuanme *- p<0,05
U(Unadjusted)-HeoTKOppeKTUPOBAHHBIE MTOKA3ATEIN OTHOCHUTENbHO PND23
A(Adjusted) — OTKOPPEKTHUPOBAHHBIC MOKA3ATEIH OTHOCUTEIRHO PND23
R(Relative) — noka3arejiv OTHOCMTE/IbHO KOHEYHOI Macchl TeJia
39
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Ta6nuna 4

Fl/lCTOCprKTy PHBIC U3MECHECHHA B TKAHH IMHTOBHIHOM Kele3bl, CeMEHHHEAX U JIMHAHAUMHCAX KHBOTHBIX

THCTOCTDYKTYDHBIC H3VMEHEHHS HeraTnBHblii KORTPOJIDL Kap6ennazum Kapoenaazum
PYKTYD (Boma) (10 mr/xT) (75 Mr/kT)
n 15 15 15
llumosudnan xcenesa
YMEPEHHO BHIPAKEHHOE TTOJIHO-
KPOBHE COCYIOB M KAIIJLIIPOB 3(20%) 4(26%) 4(26%)
CTPOMBI
EQWHWYHEBIE WITH TPYITITAMHA 4(26%) 4(269%) 4(26%)
ICCKBAMUPOBAHHEBIC THPCOITUTEI
Kucrosnas TpaHchopmaius 1(6%) 4(26%) 5(33%)
(honmukynos
Cemennuxu

TTonHOKPOBHE OTAEIBHBIX 1(6%) 0 213%)
COCYIIOB CTPOMBL
JeckBaMalivst KIETOK CIIEpMa- 2(13%) 0 3(20%)
TOTCHHOI'O SITHTCIIHS
- MOp(OJTOTHS KIIETOK

6e3 M3MEHEHWH 2(13%) 0 0
- MopoNIOTYst KJIETOK M3MEHEHA 0 0 3(20%)
QOuaroBoe YMEHDBIIICHTE
PSITHOCTH CIIE pMATOTCHHOTO 0 0 2(13%)
STTUTETTUS
YMeHBIIeHHUe pIAHOCTH CIIep- 0 0 11*(73%)
MATOT€HHOTO 3TMTUTEINHUS B COYUE-
TaHWUU C aTPpODUEn ITTUTETHS
HM3BUTBLIX KAHAJIBIIER
- ceTMCHTAapHAg aTpodus 0 0 7(47%)
- nupdysnag arpodus 0 0 4(26%)

Inududumucsl
O‘{aFOBbIC ACreHECPATUBHO-1HC-
TPOPUYECKNE USMEHEHUS BTTU- 0 2(13%) 2(13%)
TCJHS TPOTOKOB
Omex @bIHOCAULUX KAHAABUCE

[TpocBeTbl BEIHOCSIIMX KaHAb- 0 2(13%) 3(20%)
LICB 3aMOJTHCHBI MUKPOITY3bIDb-
KaMM U OCTATKAMHU KJIETOYHOTO
IeTpuTa
- CErMEHTAPHO 0 2(13%) 2(13%)
- muPy3HO 0 0 1(6%)
I1pocBeTbl €1MHUYHbIX BIHOCS-
X KAHANBLICB 3a110JIHCHbI
HEOOJIbLIMM KOJIMYECTBOM MUK~ 0 0 11%(73%)
POITY3HIPHKOB U OCTATKAMM KJIe-
TOYHOTO JETPUTA, ApYyrue — 6e3
COACPKUMOTO
Juddys3Hasg 1ucTpoPrs SIIUTe- 0 0 3(20%)
JIAST BBIHOCIIITHMX KAHANBIICB
OTeK BBIHOCALIMX KAHAJBLECR 3(20%)
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B snmauayvucax B rpyIlne KMBOTHEIX, TOIY-
yaBmnx KapGeH1aznm B j103e¢ 75 MT/KT, OTMEUEH
OTEK BBIHOCAIIMX KaHanbleB (20%), muddy3Has
,[I,IflCTpOCbI/IH SMNUTEINUA BBIHOCAIIMX KaHAJbLIEB
(20%), ouaroBble AeTreHEpPaTHUBHO-AUCTPOPH-
YECKUE U3MEHEHU SIUTENUsA NPoToKoB (13%), B
ITPOCBETEC BBHIHOCAIINX KAaHAJIbIIEB HANMUYIUEC MUK-
POIY3bIPbKOB M KJIETOUHOIO A€TpUTa (CerMEHTap-
HO — 13%, anddy3Ho— 6%), HEOO.1bILIOE KOJUYE-
CTBO MHWKPOTIY3HIPEKOB W KIETOYHOTO IETPHUTA B
OOHMX CIUHWYHBIX KAHAJIbIAX MU IIOJIHOC OTCYT-
cTBUe comepxumoro B apyrux(73 % (p < 0,05). B
TpYTITie, TIONy4YaBIIel HU3KYI0 03y BEIIEeCTBa,
M3MEHEHHS MPOABUINCH B BUIC NETEHEPATUBHO-
IUCTPOPUYECKUX U3MEHEHUM STUTENINS TIPOTO-
KOB (13%), a B IIpocBeTax ¢AMHUYHBIX BBIHOCS-
IIUX KAHANbLECB OTMCUCHO HAMMYNE MUKPOIIY-
3BEIPLKOB 1 OCTATKOB KJIETOUHOTO AeTpuTa (13 %).
B xoHTpo/Ie aHATOTUYHLIX NPOSIBIEHUI HE OOHA-
PYXEHO.

OO0cyxknaeHHe pPe3yJIbTATOB  HCCJAEIOBAHHS.
Cpean KINOYEBBIX COOBITHI TOKCUYECKOTO Jei-
crBus  KapOenjpazuma Ha PeNpOAYKTUBHYIO
CHCTEMY Ham0O0JIee BaXHBIM SIBJSIETCS €r0 BO3-
nmeiicTBMe Ha crepMarorcHe3. IlolydeHHEBIE
pe3yabIaThl MOATBEPXKIAIOT, YTO II0A BIIMAHUEM
KapbeHma3zuma B BBICOKOH A03¢ NPOMCXOAUT
HAPYNICHWE TOMEOCTA3a aH/IPOTCHOB, 4 CHUXKCHUE
WX MPOAYKIIMU B CEMEHHHMKAX TIPUBOIUT K YCHIIE-
HHUIO UX CHHTE3a B HAAMOYCYHUKAX TIPH aKTHUBA-
HUTh U PE3YABTATAMH MCCACIOBAHMA Y B3POCIIBIX
SKMBOTHBIX. I1pH KacTpariuy JXKHBOTHBHIX UJTH CHU-
KCHHUH MPOAYKUMH TECTOCTEPOHA B CEMCHHUMKAX
HAbII0DAcTCsd YBEIWYEHNE MACCH THIO(U3a 3a
CUET YBEIWUYEHUS CEKpelHHd TOHAZOTPOITMHA
(OCT, JIT, mposiakTHH) ¥ YBEIMUYCHUE MACCHI HAJl-
TIOYCUYHUKOB C MOBBIIICHUEM CHHTE3a aIpeHO-
KOpPTHUKOCTEpOUI0B. BBemeHue KpricaM aHapOre-
HOB TTPUBOANT K HOPMAJIM3AIIHN BHITIIEYTIOMSTHY-
THIX U3MCHCHUM [7].

[TogobHBIE PE3YJILTATHI OTHOCUTEJNBLHO Aeii-
crBrs KapOeHaa3uMa Ha 3HAOKPUHHYK CHCTEMY
MOJIYUCHBI HA JIpYyrux Momaengax. IIpoBeacHHBIX
SKCTMIEPUMEHTOB 110 N3YUYCHUTO BJIUAHUSA
KapbenmasnMa Ha SHAOKPUHHYIO CHCTEMY Ha
MOJIEITH IIOJIOBOTO CO3PEBAHUS KPBIC CAMIIOB B
):[OCTleHOﬁ JIUTEPATYPE HE BbBIABJICHO, OJHAKO
UMEIOTCS AAHHbIE, B KOTOPbLIX [NPOBOAUIOCH
M3ydeHHE PEITPOAYKTUBHON TOKCHIYHOCTH JTaHHO-
ro Bewectra [18]. IMokazaHo, YTO BO3AgiiCTBUE
Kapbenpasuma B gozax 6,25, 12,5 u 25 Mr/kr Ha
OcpeMEHHBIX CaMOK, a 3aTéM HOBOPOXKICHHBIX
CaMIIOB A0 56 CYTOK, HE BIMSIO Ha MacCy CEMEH-
HUKOR, SNMHAWIUMUCOB, CEMEHHBIX IMY3BIPbKOB H
Ha KOMIIJIEKC MBI Ta30BOro mHa. Jpyrne
WCCJICIOBAHKS BBITOJIHCHBI HA ITOJOBO3PEIBIX
camuax. Ilpu BBeneHuu KapOeHmazuma XKHUBOT-
HBIM exXeaHeBHOo B go3ax 0, 150, 300, 600 mr/kr
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M.T. B Te4cHME 15 Henenb ObUIM U3yYCHBI U3MECHE -
HUAS B TKaHAX THUTTOMW3a, HAZITOYETHWKOB,
CEMEHHUKOB, IIUTOBMIHON W MapalldTOBHIHON
xene3 [10, 13]. AGcomOTHAsT U OTHOCHUTEILHAS
Macca CEMEHHMKOB ObLIa 3HAYUTEABHO CHUKEHA
B 103¢ 150Mr/Kr M.T. [1loBpexXneHnss 0OHAPYKEHbL
B TKAHAX CEMEHHUKOB, LL[I/ITOBI/II[HOﬁ U Imapamm-
TOBUOHOM XKe€/e3, HAaAlOUECYHUKOB, TOLJAa KaK B
runo¢u3e NaTOAOrMYECKMX M3MEHEHMA He
3a(pPMKCHPOBAHO.

HCCHCHOB&HHH TOHAAOTOKCUYHOCTU TEXHUYIEC-
CKoro KapOecHIoasuMma BEIIOJMHCHEL HA KpPbICax-
camiax Bucrap, moay4yaBInx Ha MPOTSKEHUW 13
HEJEb €XEAHEBHO BHYTPUKEIYA0UHO BELIECTBO
B go3ax 25,0; 5,0 m 1,0 mr / xr [31]. OuenuBanu
naToMopGOJIOrHUECKHE U CIIEPMATO-JIOTMUYCCKHE
MOKA3aTC/IM: NPOAOJDKUTCABHOCTD JTBUTATC/IbHOM
AKTUBHOCTH  CIEPMATO30UIOB,  OMNPCACISIH
KOJIMYECTBO IIOABHXKHDLIX CIHEPMATO30MA0B, HX
0011ce KOJIMYECTBO, 4 TAKKE YUCIO TTATOJIOTAYHO
U3MEHEHHBIX (POpM MONOBLIX KJIETOK. B nuamnazo-
He M3y4aeMbIx 103 3(P(eKT He yCTaHOBJIEeH.

Ciaenyer OTMETUTb, uTO Bausinue KapOen-
Ja3uMa Ha HEITOJOBO3PEILIX U B3POCIBIX KPLIC —
CaMITIOB HECKOJBKO paznuuactcs [11]. Y monoso-
3peNlbIX XMBOTHBIX HabMomaloTcss Goiiee BHIpa-
>KEHHBIE MOBPEXKACHUSI CCMEHHMKOB MO CPaBHE-
HWIO C HETOJIOBO3PEAbIMHA caMuamMu. [1pu rucro-
JIOTUYECKOM HCCICIOBAHUM CEMEHHHUKOB KPBIC,
noayausmnx Kapoenaazum B 03¢ 164 MT/KT M.T.

HETIOJIOBO3PENBIX CaAM-
1oB Ha 30-35 cytxu nocne poxacHuAs (PND) He
OOHAPYKCHO HCKPO30B U OTTOPXKCHUS CIEPMaTO-
FreHHOI'O 2ITHUTEIN .

Bzanmonericteue KapdeHnasuma ¢ TyOyJIUHOM
CEMEHHMKOB Y TIOJIOBO3PENBIX M HETTOJIOBO3PEIBIX
CaMIIOB OBUIO OOMHAKOBBHIM. CVIIECTBEHHO HE
OTIMYaNack W KOHIeHTpammsa KapbdbeHmasuma B
CHIBOPOTKE KPOBH 3THUX KMBOTHBIX. OMTHAKO ypo-
BeHb KapbeHaa3nMa B CeMEHHWKAX HEMTOJIOBO3PE-
JIBIX CaMIIOB OBLI B TPU pa3a Hizke. IIpu BBEACHUMN
OJIMHAKOBBIX /103 BEUIECTBA MHTPATECTUKYJSIPHO
3THM XHBOTHBIM Y HEMOJIOBO3PEJIBIX CAMIIOB YBE-
JIMYUIACh YaCTOTa CYYACB BAKYOJIM3AlMH 3TTUTC-
JINA, NECKBAMAIIMA KJIETOK CIIEPMATOTEHHOTO
OIUTENUS, OAHAKO HE HAOMIOOAIOCH HAIUYUE
HEKPOTHUYSCKHX MACC, KAK Y B3POCIBIX JKHBOTHBIX
(90-110 PND). TakmM o00pa3oM, YMEHBIIIEHHE
KOHLUEHTpaumu KapOeHaasuMa B CEMEHHUKAX
HETOJOBO3PEIbIX CaAMUOB JIMIIb YACTHYHO OOb-
SICHSIET OCOOEHHOCTH €r0 ITOBPEXKIAIOIIEro Acii-
CTBHUA Ha 3TH OpPraHHbI. PaanqHaﬂ JYBCTBUTCIIb-
HOCTb JBYX BO3PAaCTHBIX IPYIII MOXKET OBITh CBSI3a-
Ha C OTCYTCTBMEM Y HEITOJOBO3PCIBIX CaMIIOB
OPOJONTOBATEIX CIHEPMATHI. MMEHHO HEKPO3BI
ITUX KIIETOK U X OTCJIOCHHWE B IMOJIOCTh KAHAJIBIIEB
HAOIIOIAKOTCS Y B3POCIIBIX CAMIIOB.

B tecre Iepuubeprepa y KaCTpUPOBAHHBIX KPBIC
Cnpett doymu, Kapbermazum B moze 100 mr/kr
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YBEIMYMBAA BEC MPOCTATH, HO HE BIMAI HA OPY-
THE TECTOCTEPOH-3aBUCHMEBIE opraHbl [3].B mpy-
TOM 3KCNEPUMEHTE, BEBIMMOJHEHHOM Ha 3TOM
mogenn, KapbeHngasum BBoauics Kpbicam Wistar
B no3ax 0,20,100,200 Mr/Kr M.T. — CTATUCTUYCCKHU
3HAUMMBIX U3MEHEHMII Beca AHJIPOIE€H-3aBHCH-
MBIX OPTaHOB U TKaHEH He ODHapyXeHo [4]. DTtu
JaHHbIE MOATBEPXKIAIOT NPEANOJ0XEHUS O TOM,
YTO BbISBJAEHHOE B HALIMX DKCIEPUMEHTAX 1030-
3aBHUCUMOE M3MEHEHHEe MAcChl THTIO(MM3a W Ham-
TIOYEYHHUKOB CBA3aHO C IMOBPEXKJICHUEM CCMCHHH -
KOB M HapyIIEHUEM CIICpMAaTOICHE3a.

ITocKkoNbKY MWIIEHBIO TOKCHUYECKOTO Jel-
crBusi KapOeHpazuma SBIAIOTCA CEMEHHUKH,
TIIPOUCXOINT U3MEHEHHE VPOBHS TECTOCTEPOHA U
COOTBETCTBEHHO YPOBHSI APYTHX TOPMOHOB, pEry-
JUPYIOLIMX HOJOBYI (yHKuUu0. IIpexne Bcero
3T0 QOTUKYTOCTAMYTUPYIOMUH ropMoH (PCI)
U moTeuHu3upywowuii ropMmoH (JIT), cexpetupye-
MbI€ TOHAZOTPOITHBIMH KJIETKAMH TIepeaHeN 10/
runopuza. PCI' BO3ZCHCTBYCT Ha KICTKHU
CepTonu, KOTOPHBIE B CBOIO O9ePEab CTHMYITNPYIOT
MIPOLECC [aMEeTOreHes3a, aKTUBUPYs I10CISA0Ba-
TEIbHYIO TpaHC(HOpPMALMIO CICPMATOTOHUH B
CTIEPMATOIINTHI, TO €CTh YIACTBYIOT B CHIEPMATO-
redese. JII' ctumynupyet knetrku Jlefinura K cuH-
TE3y TECTOCTEPOHA, KOTOPbIA OTBEYAECT 3a CO3pE-
BaHWE CIIEPMATO30MI0B. MexXaHW3M, ACHCTBYIO-
U 110 TIPUHUMITY 06paTHO CBA3M, MOANCPKH-
BAeT OMPEACNACHHBIM TOMEOCTAa3 ITUX WM CBS3aH-
HBIX ¢ HUMHW IPYTHX TOPMOHOB B OpPTaHU3ME.
HM3MeHEHHS CoaepXKAHNUS TOPMOHOB B CBIBOPOTKE
KPOBH M B CEMEHHUKAX TNpPH BO3ICHCTBUHM
KapbeHaa3znma Ha opraHu3M MNpeicTaBAeHbl B
TabJ. 5 (IUTEpaTypHEIC JAHHEIE).

B cyGXxpoHUUECKOM SKCIIEPUMEHTE TTPU BHYT-
PIDKeTyI0OYHOM BBeIeHMK KapbeHnasuma B 1o3ax
0, 150, 300, 600 Mr/KT Ha MPOTSLKEHUH 15 HemeIb
ObUIO OOHApPYXEHO CHHXECHHWE YpPOBHS OOIIETro
TECTOCTEPOHA B CHIBOPOTKE KPOBH Y KHBOTHBIX,
[OJIYYaBLIMX OOJIBIIYIO M CPEAHIOK J03bl BELIE-
ctBa [12]. Bmecrte ¢ TeM, 00HAPYKEHO CHHXKEHHE
YPOBHS META0O0JIMTA TECTOCTEPOHA — OUTHAPOTEC-
ToCcTepoHa B 03¢ 150 Mr/Kr. B Apyrix momoGHBIX
ncenenoBanmsx [13] Kapodenmazum BROAMIN
KpeicaM B goszax 50, 100, 200, 400 mr/xr. M3mMme-
HEHHS YPOBHS TECTOCTEPOHA B CHIBOPOTKE KPOBU
Kpbic nipu BBemeHA Kapbenmasnma B mo3ax 200 n
400 mr/Kr He HabAAAIM, OJHAKO YBEJIMYMBAIACH
KOHIICHTpAIMsl TECTOCTEPOH-CBI3BIBAIOIINX OCII-
KOB. ITogoGHbIe pe3ynbTaThl ObUIM NOMYUYEHbI B APY-
roM  cyOXpoHMYECKOM  ucciaegosanuu  [4].
Kap6enaasum B pozax 0,20, 100 u 200 Mr/kr He
BJISAJT HA U3MEHEHHUE KOHLIEHTPALMK TECTOCTEPOHA
KaK B CHIBOPOTKE KPOBH TaK M B TKAHSIX TECTUKYIL. B
JJAHHOM MCCIEAOBAHUU HE YCTAHOBICHO M3MEHEHUN
KOHIICHTPALIAH B CHIBOPOTKE KpoBH DI YposeHs JIT
ropMoHa runodusza 0bu1 CHIKeH B 103¢ 200Mr/Kn
Hozozapucumoe yBenmuenue DI w JIIT 6w01O
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BBISIBICHO B CYOXPOHHYECKOM JKCIIEPHMEHTE
MpU TIEPOPaTbHOM BBEIEHWW KpbicaM-camMIaM
Kapb6engasuma B go3ax 50, 100, 200 u 400 Mr/Kr
[15]. ¥poBeHb NpONaKTUHA U THPEOCTUMYIHUPYIO-
IIIEr0 TOPMOHA OCTaBaJICSI HEM3MEHHBIM, ABTOPEI
OTMEYAIOT, 4TO u3MeHeHus PI" He CBsI3aHbI C yCU-
JICHUEM CHHTE3d TECTOCTEPOHA, UTO YKA3BIBAET HA
HapylI€HWE CUTHAAbHOMA CBS3M C KIETKAMU
Ceprosiu. B 1pyrom uccieioBaHUY NP BBEAEHUU
KapGeHna-31Ma T10JI0BO3PENBIM  CaMIAM  KPbIC
Wistar [16] B mo3e 25 Mr /Kr Maccel Teja Iepo-
paidbHO B TedeHHE 48 THEH HAGII0IaI0Ch CHIDKE -
HWE MacChl CEMEHHWKOB, KOHIEHTPAIIUA TECTO-
CTEpOHA M 3CTPaauoja B ChIBOPOTKE KpoBu. Ho
OH HE€ OKa3biBaJl BIWAHHWA Ha MACCY TEjJla KPBIC,
KoHuUeHTpauuio JIT v nponaktuna. Tlocie mpe-
KpallCHUS BBCACHMSI BEILECTBA IIPU H3YYCHUU
BOCCTAHOBMTENBHBIX TIPOIICCCOB Uepe3 48 mHel
BBIIIEYTOMSIHYTBIE () (EKTHI HCUE3AITH.

IIpn mepopalbHOM €XEIHCBHOM BBCICHUU
Kap6enjasuma kpoicam-camuam B aosax 0, 150,
300 » 600 MT/KT M.T. B TeueHHE 15 Heaenb OBITHA
WU3YUEHBl THUCTOMATONOTMYECKUE U3MCHEHUSI B
TKAHAX TUnodu3a, HaANOYCUHHUKOB, ILMTOBUII-
HOHM 1 NapaluMTOBUAHON XEJIe3bl, a TAKXKE KOH-
MCHTPATIA B CHIBOPOTKE KPOBU TOPMOHOB TPUITO-
noruponuHa (T3), TupoxcuHa (T4), TUpeoCTHMY-
supylowero ropmoda (TSH), anpeHOKOpTHKOT-
porHoro ropmona (ACTH) u ropmoHa pocra
(GH). O6HapyXeHB TIOBPEXKACHUSA B TKAHU
IMUTOBUOHOW W NAPallWTOBUIHOM XKCIC3bl U Had-
MOYCUYHUKOB, TOTIA KAK B TUIOMI3e TATOIOTAIE -
CKWUX HW3MEHEHWIH HE BBISIBJICHO. B CbIBOPOTKE
KPOBH HAOMIOAAI0Ch 3HAYUTEIBHOC YBEJIHMYCHIE
koHueHTpauuu T3 B 03¢ 300 u 600 mr/kT, TOTIAa
Kak yposeHb T4, TSH, ACTHuGH He oTmuancs
oT KoHTpois [10].

OnHako B OTIWYME OT BHIIIGTIPUBEICHHBIX
Pe3yaBTaTOB YCTAHOBIICHO, YTO TIPH BHYTPHXEIY-
JnoyHOM BBencHuu KapOGeHma3nma B TCUCHHE
7 aHei B pozax 0; 6,25; 12,5; 25; 50 u 100 mr/kr
KpbICAM-CaMUAM MPOUCXOIUT H10303aBUCHUMOE
YBEJIMYCHUE KOHILICHTpAaLK TecTocTepoHa 1 OI'B
ChIBOPOTKE KpoBU [14]. AHtaronuct KapbeHaa-
3uma OayraMu MpH TOX00HOM BBEACHNU BBI3bI-
BaJI AHANOTHYHBIA 3(PPEKT. ABTOPBI HE CMOTJIH
OOBSICHUTD IMOJTYIEHHBII PE3Y/IbTaT.

Pe3roMHpysT TPOTHBOPEYNBLIE TAHHBIC BBIIIIC-
MPUBECICHHBIX HUCCICIOBAHUM, MOXHO CICIATh
3aK/II0YEHUE, YTO M3MEHEHHUS YPOBHS TECTOCTE-
poHa, ®I u JII' B cLIBOpPOTKE KPOBH 06YCIOBICHE
pozaelictBueM KapOeHmasuma HA CEMCHHUKM. Y
KACTPHPOBAHHLIX KMBOTHBIX TAKMX HM3MEHEHUN
He HaGmomaeTcda. B pe3ymbprate Takoro BO3AEH-
ctBUsl KapbeHmazmma HM3MEHSEETCsa CTPYyKTypa
CEMEHHUKOB, YTO IIPUBOIMT K HAPYIIIEHUIO CTE-
POUIOIeHE3a, CUHTE3a U TPAHCIIOPTA TeCTOCTEPO-
HA ¥ IPYTUX TKAHEBBIX TOPMOHOB.
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Tadbnuna 5

HN3menenne COICPKAHUA TOPMOHOB B CbIBOPOTKE KPOBH KPbIC

npu Bo3aeiicTBun KapOenaazuma (JMTepaTypHbIe JaHHbIE)

B CCMCHHHUKAaX

Topmon (npoz[{)lmr;/l ::;OCTB) Dddekr IIpumeyanne, HCTOYHUK

20; 100; 200 (10 cyTok) H.p Hershberger assay [4]
50; 100; 200; 400 (13 Hen) 1200; 400 [15]
Tecroctepon 150; 300; 600 (15Hem) 1 300; 600 [12]
B CBIBOPOTKE KPOBU 50, 100, 200, 400 (15 Hern). H.p [13]
6,25; 25; 100; 400 (1 nem) 16,25; — 400 [14]
25 (7 nen) 125 [16]

Tecrocrepox 20; 100; 200 (10 cyTok) H.p Hershberger assay [4]

50; 100; 200; 400 (13 Hem)

H.p 1200; 1400

[13]

Q;HEV?FGHCBHSHBB“O“I”G 50; 100; 200; 400 (13 Hexn) 1200; 1400 [13]

JdeTunpoTecTocTepoH 150; 300; 600 (15 mem) 1 150; 300; 600 [12]

BeTpaanon 25 (7 Hen) 125 [16]
DOITHKYTOCTHMY - 20; 100; 200 (10 cyrok) H.p Hershberger assay [4]

JINPYIOLINI TOPMOH, 50; 100; 200; 400 (13 Hem) 1 50-400 [15]

oCcr 6,25: 25; 100; 400 (7 Hen) 16,25; — 400 (7) [14]

) 20;100;200 (10 cyTOK) H.p 1200 Hershbergerassay [4], [29]

oo PO TS (7 e ip [16]

50; 100; 200; 400 (13 Hen) 150-400 [15]

50; 100; 200 ; 400 (13 nen) H.D [15]

TIponaktun 25 (7 nen) H.p [16]

50-100 (13 mem) H.D [13]

fﬁ;ggﬁ"éﬁomo“ﬂ"‘ﬁ 150: 300 : 600 (15 wem) Hp [10]

TopMmoH pocta 150; 300; 600 (15 nen) H.p [10]

TpwitomoTnpoHnH, T3 150; 300; 600 (15 mem) 7(300) [10]

TupokcuH, T4 150; 300; 600 (15 Hem) H.p [10]

TUPeOoCTUMYTHPYIOLIHT 150; 300; 600 (15 Hen) H.p [10]

ropmo, TCT 50; 100; 200 400 (15 nem) H.p [15]

HM3MeHeHHMA ypOBHY TOPMOHOB THIIO(hU3a
MPOJIAKTHHA, TUPEOCTHMYJIUPYIOIIETO TOPMOHA,
aTPEHOKOPTUKOTPOTTHOTO TOPMOHA, TOPMOHA
poOCTa, a TAaKKE TOPMOHA IMATOBUIHOMN KEJIE3Hl -
THPOKCUHA TIPW BO3neWcTBMn KapOeHmnasuma Ha
OpPraHu3M HEe OGHAPYKEHO.

Mexanusm TrOHAAOTOKCHUYECKOTI'O ,[I,CI‘/’ICTBMH
Kapbennasuma y caM1I0B U3Y4YEH B PSILE UCCIIENO0-
Banwii [3,12,13,21].

PaznnuHass 4yBCTBHTEABHOCTH TYOYJIMHA
OUTOCKIIETA l'pI/I6OB M MJEKOMUTAKIINX K B3au-
MOJEHCTBHIO ¢ GEH3UMUIA30IaMU JIEKUT B OCHO-
BE MX HCIIOJNb30BAHMUH YEJIOBEKOM B KAueCTBE
¢pyarumaos. KapbeHmasuM 061amacT BBICOKUM

CPOACTBOM CBS3bIBAHUA C TYOYJIMHOM I'pHOOB, HO
HHM3KOM ap(PUHHOCTBIO CBA3LIBAHNA C TYOYJIMHA-
My MirekoruTaomux [11]. B xonmenTtparmm 100
UM OH He BIMsI Ha COOPKY TyOyjiuHAa U OCJIKOB
MHUKPOTPYOOUEK, BBIICICHHBIX U3 CEMEHHUKOB U
MOB3Ta KphIC, TOTAA KAK IPYTHe U3BECTHBIC WHTH-
OUTOPBI ATOTO TPOLIECCA — KOJXULIMH U HOKOAA-
301 OKA3bIBAIX CUJIBbHBII 5(M@EKT B KOHIICHT-
pamuax 40 uM wu 12,5 uM [24].

Biusinue KapGeHna3znma Ha HUATOCKIIET MOXET
ObLITh KOCBEHHO TAKXKE OLEHEHO IO MHAYKIHWUH
YBEIHYCHMS KOJIMYSCTBA MUKPOSIICD W AUTLTIOWI -
HbiXx knetok. IlokazaHo, 4ToO 3T 3(MMEKThHl B
KJIETKAX CEMEHHUKOR IIPOSIBISIIOTCS IIPH BO3NCH -
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cteuM KapOeHnasrma B 00J1ee HU3KKUX 103aX, YeM
B IPYTWX TKaHAX [26].OmHOpa30BOE MEpOpaTbHOES
BBeAcHUE KapbenmasnMa kpeicam Cripeit Joymm
B n103ax 0, 50, 100, 400 Mr/kr BbI3bIBAJIO yBEAMYE-
HUE MUKPOSIAEpP B KPYTABIX CIepMaTHaax
(HauyallbHBIA 3TAaN CO3pEBAHMs) TONBKO B CpeaHei
no3e [26]. C noMOIIbI0 UMMYHOIIUTOXUMUYIECKUX
MCC/IeA0BAaHUI aBTOPbI [10KA3a1K, YTO 00Jee YeM
68 % MUKpPOsAEP ClEPMATU/, XKMBOTHbIX, MOJY-
yaBImmx 103y BemectBa 100 Mr/kr, mo cpaBHe-
HHIO ¢ 30 % B KOHTPOJIE COAEPXKUT KMHETOXOPHI.
IloaTOMY OHM MPEIMOJIOXWIN, YTO BCJICICTBHUC
TOKCHYECKOTO  JIEUCTBUSA  BBICOKOW  JO3BI
KapbeHnazuma MNpOMCXOAUT NIMMHUHALIAS Criep-
MaTuja ¢ MUKposiapaMmu. [loBpexageHUe croepma-
THUJI TPUBOJUT K 00pPa30BAHUIO TMTAHTCKUX KJie-
TOK C HECKOJIBKUMMU s1apaMu. DpdexT KapbeHna-
3uMa B A03ax 50-100 Mr/Kr HaGIIOmACTCS HA BCEX
cragusix crepmartoreHesa. [IpoucxoauT Hekpos
Jensiipxcest cnepMarounToB Ha XIV cragnu. B
JaJbHEHIEM BO3HHKAIOT BCE BBIIICOMUCAHHBIC
T‘HCTOMODC})OHOTI/I‘J@CKI/IC MU3MEHECHHWS B TKAHAX
CEeMEHHMKOB — AeCKBaMalMs KJIETOK CIEPMAaTO-
TEHHOTO AnuTeus 1 atpodus KaHanbsues. NOEL
st 3Toro 3ddeKrTa ObT HIKE Mo3B 50 MT/KTL
Ilpu uzyuenun pnusHus KapGengaszuma, KoTo-
PBIii HHTMOMpPYET COOPKY MUKPOTPYOOUYEK, U €r0
AHTAaroHWCTa 2,5-TEKCAHIUOHA, KOTOPBI, HA000-
POT, YCKOPSET COOPKY MUKPOTPYOGOUEK, YCTAHOB-
JICH CUHEPTM3M TOKCUYECKOTO ACWCTBUST ITHX
BEIIECTB HA CEMEHHWKHM KphIC. TakMM 00pa3oMm
MOKA3aHO, YTO B OCHOBE IIUTOTOKCHUIECKOTO ACH-
CTBUSA JICKUT HAPYIIECHHUE TICTOCTHOCTY IINTOCKE-
JieTa KJIETOK CCpTOﬂl/l Y UX B3aMMOOTHOLUEHHI CO
CIICPMATOTCHHBIMH KJIETKAMH, HE3aBHCHMO OT
MEXAaHN3MAa C TTOMOIIBIO KOTOPOTO OHM BHI3BAHEI.
CnencTBueM TaKoro HapyuIeHUs SIBSIETCS] OTTOP-
KEHUEC M HCKPO3BL THX KJICTOK |28].

Kietku CepTonu pacroiaraloTcsa B CEMSBBI-
HOCSIIIIMX KAHATBUAX W SIBISTOTCS WX GA30BBIMA
KOMIOHEHTaMHU. JaHHBIC KIETKH aKTHUBHUPYIOTCS
®I' runodusza U 00ECNEYUBAIOT ONTHMAILHLIC
YCJIOBUSL 1151 pA3BUTHS CIIEPMATO30HI0B, a ITOC/E
TIOJIOBOTO CO3PEBAHUST OHM CEKPETHPYIOT TKAHE-
BBIE TOPMOHBI, PETYJIMPYIONINE CIIEPMaTOTeHE3.
In cellulo u3ydyeHo BiausaHHUEe KapbeHmazuMa Ha
TIPOIADEPATHIO KIIETOK CEPTONA U 3KCIIPECCHID
B HUX OEJIKOB HUTOCKEJIETA — BUMCHTHHA, O-TYy-
OyiuHa U B-TyoyauHa [23]. CHuxeHue nponude-
palMu KICTOK Ha 5 % O0HApyXEHO yXe¢ B KOH-
yenTpauusx 0,1 1 IMKr/mMa, OIHAKO CTATUCTUYE-
CKU IOCTOBepHbIH cTolikui 3¢ dext- 31 1 34,87%
HaOJroaascs B 60jiee BLICOKMX KOHLICHTPALUAX, 4
uMeHHo 10 1 100 Mxr/mMia. B 3THX KOHUEHTpaLKSX
HAGMIOAAIOCh TOPMOXEHHE SKCIPECCHH GEIKOB
TUTOCKENeTa. YYBCTBUTETLHOCTh K TOKCUIECKO-
My IeicTBur KapOeHmazumMa yBEIMUMBACTCA I10
MEPE HAKOIUIEHUSI HA [OBEPXHOCTU KJIETOK
CepTonu CIepMAaTOTeHHBIX KIIETOK, KOTMYECTBO
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KOTOPBIX HAPACTAET C IIOJIOBEIM CO3PEBAHHEM.
HWHTepcTHIIMANBHEBIE KIETKW Jlednura Takske
SBJISIOTCS MUUICHBK TOKCHYCCKOTO ACHCTBUSA
Kapbenmasuma [16, 21, 22]. I1oxazaHo, 4T0 TIpA
Bo3AckHcTBMM KapOeHaazuma B a03¢ 25 MI/KT, B
TeUeHUe 7 HEAC/Ib, HA (DOHE CHMXKEHMSI MAaCChl
CEMCHHUMKOB M KOHIICHTpaLlMU TECTOCTCPOHA B
CbIBOPOTKE KpOBM Yy Kpblc-camuop Bucrap, B
kaeTkax Jleiaura npoMCcXOAUT CHUXKEHUE AKTHUB-
HOCTH KJIIOUCBBIX (PEPMEHTOB OWOCWHTE3a TIO-
JIOBBIX TOPMOHOB TAdKHX KdK 3—B—FI/I,[[p0KCI/ICTC—
POUIOIErUOPOreHA3k U 17- B-THOPOKCUCTEPOUI-
JIETUAPOTEHAZBI, 4 TAKXKE (PEPMEHTOB AHTUOKWUC-
JIMTETLHON 3alUThl — CYIEPOKCUIIUCMYTA3hI,
KaTtajasel, TIIYTATUOHMNEPOKCHUIA3bI, [IIYTATHOH-
pPEAYKTa3bl, TIYyTAaTUOH-S-TpaHC(hEpasbl, ramMma-
[IYTAMWITPAHCIEIITUAA3E], TII0K03a-6-(pochat-
neruaporeHassbl| 16]. 3HAYUTETEHO YMEHBITHIOCH
cojepxkaHue B kiieTkax Jleiigura aHTMOKCHIAHTOB
-0-TOKO(epoNa, acKOPOWHOBOM KHCJIOTHI, BOC-
CTAHOBJCHHOIO IJIYTATHOHA, [-KApOTHHA. DTU
N3MEHEHUS MPUBOAWIIN K PA3BUTHIO OKHUCIIUTEIIb-
HOIO CTpecca, O YeM CBUAETENbCTBYET YBEAUYE-
HUE WHTEHCHBHOCTU IIEPEKUCHOIO OKHUCIIECHHUS
JIUTTHJIOB W TIOBBIIIEHUE KOHIICHTPAIIMW AKTUB-
HbIX (hopMm Kuciaopoaa. [lociae oTMeHEI BBEIEHUS
KapbeHaazuma BBIIICYNOMSHYTBIC TTOKA3aTean
OBTM CXOJHBI C KOHTPOJABHOW Tpymmoi [16].
TakuM 06pa3zoM, OKUCIHUTENLHBIA CTpecc, KOTO-
PBIF pa3BUBACTCS B PE3yNbTaTe BO3ACHCTBAS
Kapbennazuma, gBISETCH ONHUM U3 00DATUMBIX
3BCHBEB MEXAHM3MA €TO BIUSHHS HA CEMCHHIKH.
ITo maHHBIM TUCTOMOPMOJOTUIECKHUX 1 OMOXU-
MHAUYECKUX MCCH@,EI,OBEIHMﬁ COBMECTHOE BBEIACHHE
PA3NUYHEBEIX QaHTUOKCULAHTOB (3KCTPAKT COJIOOKH,
puTaMuH E) ¢ KapOGeH1a3uMoM CHIXAJN €T0 TOK-
CHUYECKOE JEMCTBME HA ceMeHHMKM [21, 22].

TakuM 00pa3oM, IPYTHM KIIOYEBBIM COOBITH-
€M B MHAYKIMK KapOeHmazuMoM TOKCHYECKOIO
a¢ddekTa B CEMEHHWKAX SBISIETCS DPa3BUTHE
OKVCJIATELHOTO CTPECCa U TOPMOXKEHUE CTEPOU-
JIOTEHE3a, YTO NMPUBOAUT K CHIXKEHWIO CHHTE3a
TECTOCTEPOHA M 3CTPAIHOJIA.

CucremHoro BnusiHua KapbGeHmasuma udepes
MEXaHHU3M OJIOKUPOBAHUST COOPKM MWKpPOTPYOO-
YeK UMTOCKENETa Ha OPraHbl IHIOKPUHHOU
CHUCTEMBI B HCCIETOBAHUSX 110 U3YICHUIO €TO TOK-
CHYIECKOTO NEMCTBHUS HAa OPTaHU3M He OOHapyXKe-
HO. Mexay TeM 0G10KUpPOBaHUE O0pa30BaHUS
MHKpPOTPYOOUEK MPUBOINT K HAPYILIEHUIO (DYHK-
LIMOHUPOBAHUS KJIETOUHBIX PELICITOPOB U TPAHC-
M@MﬁpaHHI—JX CHUTHAJbHBIX CHUCTEM KIJIETOK, a
TaKKe MEMOpaHOCBSI3aHHBIX (DEPMECHTHBIX CHUC-
Tem [20,30].

B pesynbrare u3ydeHUs BIUSIHHS 55 ECTULIM -
J0B — MOTCHUMAJILHBIX SQHOOKPHHHDLIX ICCTPYKTO-
POB HA AKTUBHOCTb ApOMATA3kI B KICTKAX TPAHY-
JIE30KJIETOUHOMI OMyXO0JIU YEJIIOBEKA, TOJALKO OEHO-
MU U €ro MeTabonuT KapoeHnasum yBeIUUUBA-
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J ypoBeHb 2Kcnpeccuu M-PHK atoro gepmen-
Ta. ApoMarasza OTHOCUTCS K CEMEMCTBY TMTOXPO-
Mma P-450 (CYPI19). BroT dhepMeEHT SABIACTCS
JUMUATUPYIOILUM B PEAKLIMSX ITPEBpALUEHUs aHI-
POTEHOB B BCTPOTCHBI U 00ECTICYMBACT TOMEOCTA3
falaHca MeXJy aHIPOreHaMHW U 3CTPOICHAMU Y
000X MOJ0B, B KYJILETYpe KIETOK TPaHyJIe30KIIe-
TOUHO! ONYXO0JM SMYHMKA 4YEJ0BEKa, JUHUS
KGN. Jloka3zaHO, 4YTO BbISIBAEHHBIH 3(@eKT
OOYCITOBJIEH OJIOKUPOBAHUEM COOPKH MUKPOTPY-
0OUeK M U3MEHEHUEM COCTOSIHUS IIUTOCKEIICTa N
HE peanusyercsa 4depe3 CAMP-3aBUCHMYIO CHT-
HaJBHYIO cuctemy [20]. Ha ocHOBaHMW JaHHOTO
tecta Kap6eH1a31uM aBTOPhl OTHEC/IM K MTOTEHIIM-
ATBHBIM IHIOKPUHHBIM JecTpyKTopam. OJHAKO
PA3BUTHS 3TUX UCCIACIOBAHUIA HE MOCACIOBAIO U
JOMONMHUTEILHOR WHPOPMALKU, TMO3BOJSIONICH
DKCTPAMONUPOBATL OTU JAHHBIC HA OPraHU3M
YEJI0BEKA, B JIMTEPATYPE HE HAMJEHO.

[Mpy uM3ydeHUM TPSIMOTO B3aUMOJCHCTBUS
KapbenmgazumMa ¢ peLENTOpaMH SCTPOrcHOB
hERa, hERP u anjporeHoB hAR TONI0OXNTEIBHO-
ro a¢-cekra B in vitro Tecte Reporter Gene Assays
Ha KJIETKaX SHYHHUKA KWTAMCKOTo XOMSYKAa HE
BeISIBIICHO [17]. Pesynbrarsl Apyroil paboTsl TOA-
TBEPXKIAIOT 3T0 3akmioueHne [19]. Bmecre ¢ Tem
UMEIOTCS AaHHbIC, 4To KapOeHaasuM MHIYLUPYET
IKCTIPECCUI0 TEHOB W CHUHTE3 aHJPOTCHHBIX
PETIETITOPOB B CCMCHHUKAX W B MEHBIICH CTCTICHN
B TIpOCTaTE W SMUAWIMMUCE KpbIC-camiioB |14].
Crartuctnyecku 3HaunMbIA 2didekT Hadmonaeres
B 103¢ 6,25 MI/Kr. AHTHAHApOreH PayTaMul IpH
BBCACHUM COBMCCTHO € KapbeHIa3suMoM J0303a-
BUCUMO cHikan gaHHbiil addext. Mo Hatuemy
MHEHHIO, TAKOH 3(hHEKT MOKET OBITE HHIYLIUPO-
BaH HapymeHWeM KapOeHmazuMoM QYHKITUW
CEMEHHUKOB.
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OCObJIHBOCTI BILIHBY KAPEEH,ZIA3HMY HA EH,ZIOKPHHHJ/ CHCTEMY I IYBEPTATHHH PO3BHTOK CAMIIIB HI[YPIB

Ir AL IT, n oo

€ A DCIc’JllM .M. ﬂeaonumwtcw{a D.U.JIICOBCHKA

PE3IOME. Mema. Busuumu enaus KapOendasumy Ha eHOOKpUHHY cucmemy Ha modeai emamegoeo dospieanns camuie wiypie Bicmap | npoanasizyeamu
Oani Aimepamypi 015 OUIHKH MONCAUBOR0 MEXAHIZMY NOUKOONCEHHS T (PyHKUiT.

Muamepiaau ma memoou. Exchepumenimi 6UKOnaHi 6ionogiono 0o Hpomokoay 04 cKpuniney eHOOKPUHHUX JU3panmopie 3a 00n0M020k Modesi ciameego-
20 Qospigarisa moaodux camuis wypie (OPPTS §90.1500) ua 45 wiypax Wistar Han. KapGenoasun (98%) ssoduscs enympiutivoutaynioso & dozax 101
75 me / ke macu mina.

Pesyavmamu docaioncenna. Bemanosaeno, ujo Kapoendasum 3¢ Kpumepiem «gi0dinenta npenyyis» He 6nIUeae HQ cmamese 003pi6anHs camyig, npome 8
003i 75 M2/Ke 2aAbMy€ 3pOCHAHHA MACY IMIAA, SHUNCVE MACY CiM THUKIB, 30iabutye idnOCHY Macy 2inoghiza ma HaonupHukie. CmamucmusHo d0CHOGIPHUX
SMiH MACH THUHUX AHOPOLCH=3AACHCHUX OP2AHIE HE BCIIAHOGACHO. Y 2ICHIOAOIYHIX Q0CAONCCHHAX 6 CIM FHUKAX BUAGACHA DeCKEAMAUIS M HEKPO3 2epMi-
HAMUGHUX KAIMUH, IMEHIEHHS PAOHOCIME ma ampois CREpMANOZEHHO20 enimeniio Kanaablie, & enidudumicax — Oezenepamueno-oucmpofiiumi avinu
enimeniio NPOMOKIe, 0eckeamaiis ma HeKpo3 enimenionmis, oucmpodis enimenio 8UHOCHUX KaHAbYi6 ma gidcymuicms cnepmarmoeenol cybcmanyii. B
2pyni KORMPOSBHUX MBAPUH GHAA0TYHUX 3MIH HE BUSBACHO.

Bidnosidno do danux aimepamypu, 3a cmameaoeo dospisanna [ nideuenna cnepmamozenesy eonadomoxcuyruii epeicm Kapbenoazumy sbinvuiycmees —
29GATI0MBCA HEKPO3U | HOCUAIOEMBCS BIOMOPEHEHHS CHEPMAMOZEHHO20 eniimenito.

Bucnosor: KapOendazum die, suc endoxpunnuit decmpyrmop y dosax Oiabue 10 me/ke macu miaa. B ocnosi enaugy Kaphendasumy Ha eHOOKPUHIY cucmemy
camuie aexcums 20HadomoK Ut ehexm.

3a kpumepicm «6iddinenna npenyuia» Kapbendazum ne snausac Ha cmamese 003pieanna wypia-camyie, are 8 003i 75 Me/Ke a.abMye picm uypie-camiie.
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Kurowosi caoea: KapOewdasum, eHOOKpunHaG cucmema, modenn cmameeozo Oospieauns mono0ux camyie wypie (OPPTS §90.1500), mexanizm Oif,
eHOOKpUHHIE DecmpyKmop.

FEATURES OF CARBENDAZIM INFLUENCE ON THE ENDOCRINE SYSTEM AND PUBERTAL DEVELOPMENT OF MALE RATS
E.Bagley, N.Nedopitanska, V. Lisovska

SUMMARY. The purpose of this study is fo determine the effects of Carbendazimon the endocrine system in Pubertal Development and Thyroid Function in
Intact Juvenile /Peripubertal Male Rats Assay (OPPTS §90.1500), and review of published toxicological studies in the literature fo assess the potential dam-
age mechanism of its hormone function.

Methaods of Research. The experiments were performed in accordance with the Protocol of the male pubertal assay (OPPTS §90.1500) Forty five healthy juve-
nile male rats Wistar Han were divided into three four groups: two exposure groups and a control group. Rats are exposed to the Carbendazim (98%) daily
doses of 10 and 75 mg / kg by oral gavage from post-natal day (PND) 23 through PND 53. Possible hormonal effects of the Carbendazim were evaluated on
through a review of published toxicological studies.

Results. Carbendazim has no effect on the pubertal of males by end point " Age preputial separation (PPS)", but at a dose of 75 mg / kg inhibits weight at
PPS and growth. In this dose group Carbendazim decreased the weight of the testes and relative mass of the pituitary and adrenal glands was increased.
Statistically significant changes in the mass of other androgen-dependent organs are not installed. Histopathological evaluation of the lestes showed increaseds
loughing of germ cellsand atrophy of seminiferous epithelium. In the epididymis was absence of sperm.

Conclusion. Carbendazim had no effect on sexual maturation of male rats. It acts as an endocrine disruptor at doses greater than 10 mg / kg body weight. The
basis of the impact of carbendazim on the endocrine system of males is gonad toxic effect.

Key words: Carbendazim,the endocrine system, Pubertal Male Rats Assay (OPPTS §90.1500), mechanism of action, an endocrine disruptor, rats Wistar Han.
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