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CTpyKTypHBIE NEpEeCTPONKN MEeYeHU 3KCIEePHUMEHTAIbHBIX KpBIC IOBEHIJIBHOIO BO3pacCTa,
noaeprasmuxcs 10- unu 30-kpaTHOMY BO3EHCTBYIO THIIEprpaBUTALUN HOCAT, IPEUMYIIECTBEHHO,
0oOpaTUMBIN  XapakTep M CONPOBOXKIAIOTCS AKTHUBAIMEeH aJanTalliOHHO-KOMIICHCATOPHBIX
MEXaHN3MOB, HAlPaBJICHHBIX Ha HUBEJIMPOBAHHE HETaTHBHOIO BO3/CHCTBUSI IK30T€HHOTO (haKTopa.
Kak BBIpaXEHHOCTh CTPYKTYpHO-(YHKIMOHAIBHBIX H3MEHEHHWH, TaKk M HHTCHCHBHOCTh
aJaNTallMOHHBIX peakIMi MpeobiafaloT B NOATPYIIE KPbIC, IOABEPIaBIINXCS Oosee IIUTEIbHOMY
(30-kpaTHOMY) BO3HCHCTBHIO. [lomy4eHHblE THCTO- W LUTOMOP(HOMETPHUYECKUE JaHHBIC
CBUJICTENILCTBYIOT O DAa3BUTHM AaJ€KBaTHBIX aNaNTallMOHHBIX pPEaKUUil Ha KJIETOYHOM YpPOBHE,
XapaKTEpU3YIOIIUXCS, B MEPBYI0 OYEpenb, YBEIMYEHHEM KOJIMUYECTBA KIETOK, HAXOASIIUXCS Ha
Pa3IMYHBIX CTaJUsIX MUTO3a. MaKCHMallbHO BBIPa)KCHHBIC I'MCTONATOJIOTMIECKHE M3MEHEHNUS ObUTH
BBIBICHBl B TOITPYHNIIE 3pENBIX KPBIC, XapaKTepU3YIOIIUECS LIUTOMOP(HOMETPHIECCKUMHU
MPHU3HAKaMU BHYTPHKIETOYHOTO OTEKa M HEaJEKBATHOCTBIO PealH3aluyl aJaNTallHOHHBIX PEaKIHM.
Ilpu sToM Oojee BbIpaKEHHOE HETaTHBHOE BO3ACUCTBHE MEPErpy30K OBUIO OTMEYEHO IpH

JutenbHoM (30-KpaTHOM) CPOKE IKCIIEpUMEHTA.

KaioueBble ciioBa: runeprpaBuTanusi, neyeHb, MOpQHOIOTHsL.
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BBenenue.

Ha Bcex »srtamax cBoero pa3BUTHS OPraHHU3M
HaXOIWTCS TIOA BO3JCHCTBHEM (aKTOpa TpaBUTAINAN
(cwiapl  TsDKECTH), KOTOPBIM HEpa3phIBHO CBS3aH C
mporeccoM  pasBUTHs W IAGQGEPEHIUPOBKH  BCEX
KJIETOYHBIX cucTeM opranusma [1, 2, 3]. VYuwureiBas
MIOCTOSIHCTBO ~ BJIMSIHUA ~ JAHHOTO  (pakTopa, IKUBBIE
OpraHu3Mbl 1 MHOTOKJIETOYHBIE CUCTEMBI B UPE3BBIYAHO
BBICOKOW CTENEHM aJalTHPOBAHbl K €ro BO3ECHCTBHUIO,
BBIpabOTaB cneruduyeckue MEXaHU3MBI,
MIPOSIBIISIONINECS], HAMpPUMEpP, B MEXaHW3Max BEHO3HOTO
OTTOKa TPOTHUB CHJBl TpaBUTAllUM. BMecTe ¢ TeM,
OpraHu3M SBIISICTCS KpaiHe HENPHCIIOCOOICHHBIM K
H3MEHCHHUIO JIAaHHOTO (axropa, MOCKOJIbKY, C
OnpeesIeHHON CTEICHBIO YBEPEHHOCTH, MOJKHO
YTBEpXKIaTh, YTO TPAaBUTAIMOHHBIA (QAKTOp SIBISLICS
KOHCTaHTHOM BEJMYMHON Ha MPOTSDKEHUU BCEW HUCTOpUU
CYIIIECTBOBAHUS )KU3HHU Ha 3eMIIe.

C OJTHOM CTOPOHHI, HEZ0CTaTOYHOCTD
MIPUCTIOCOOUTENBHBIX MEXaHU3MOB B OTHOIIEHUH (pakTopa
TUIEpTpaBUTAllMd, a C JPYrod CTOPOHBI — BCe

BO3pacTaromas 4YacToTa BO3ACHCTBHS JaHHOTO (akTopa Ha
OpraHW3M 4EJIOBEKa, CTaBAT IEpel HCCIEI0BATEIIMHU
3aJadyy ~ OMNpENENIeHUs  HEraTUBHOTO  BO3AeicTBUA
HEeperpy30K Ha pa3iIMuYHbIE OPraHbl U CHUCTEMBI, a TaKXKe
3a7a4y TOMCKa M SKCIEPHUMEHTAIFHOTO arnpoOupoBaHUS
Pa3IMYHBIX METOMOB 3aLIUTHl OT JAHHOTO BO3AEHUCTBUSL.
Yuureiast OypHO pa3BHBAIOIIYIOCS HE TOJIBKO

BOCHHYIO, HO U PAKAAHCKYIO aBHAIIUIO, OCTPO BO3HUKAET
BOIIPOC BO3ACHCTBHS HEOIArOPUATHBIX (PaKTOPOB
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CBA3aHHBIX C II0JICTOM Ha OPraHU3M HETPEHHUPOBAHHBIX
JWL, BKIIOYas JeTeH, MOJPOCTKOB M JHUI T0XKHIIOrO
BO3pacTa. C »oToil TOYKM 3peHHs, OJHHM U3
KIIIOYEBBIX OPraHOB OPIraHU3Ma, OIPEIEIAIOIIHUX €ro
peaxkyIo Ha BHEIIHEE BO3ACHUCTBHE U OCYIIECTBIISIOIINX
MO JIEPKaHUE roMeocTasa, SIBJIAETCS II€YCHb,
CTPYKTYpHBIE TpeoOpa3oBaHUS MAapEHXMMATO3HOTO U
CTPOMAJIbHO-COCYIUCTOr0 KOMIIOHEHTOB KOTOPOM IIpHU
BO3JCICTBUM I'PABUTALIMUA HE U3YUECHBL.

VYuaureiBas BBIILIECKA3aHHOE, B pamKax
KOMIUIEKCHOT'O HCCIIEIOBaHMs CTPYKTYPHBIX
npeoOpa3oBaHUil NMEYeHN B YCIOBHAX CHCTEMAaTHYECKOTO
BO3/ICHCTBUS TUIIEpPrpaBUTAlMK, ObLIa IOCTAaBICHA yeib
uccnedogamus ~— C  UCIONb30BAaHWEM  THCTO- W
LIUTOMOP(POMETPHYECKNX METOJIOB UCCIIEIOBAHUS U3YUNTh
CTPYKTYpHBIE  TIpeoOpa3oBaHWSI  II€YEHH  KpBIC B
BO3paCTHOM aCIIEKT€ B YCJIOBHUAX CHUCTEMATHYECKOIO
BO3JEHCTBUSL HAa OpPraHu3M IIOIEPEYHO-HAIPABICHHBIX
IrPaBUTALIMOHHBIX NIEPETPY30K.

MaTtepuajbl H MeTOABI HCCAETOBAHUS.

OKCIIepUMEHTAIIFHOE HCCIICOBAaHIE TIPOBEICHO B
paMKax Hay4JHO-HMCCIIEIOBATENbCKOIl TeMbl Kadeapsl
HOpMalbHOW aHaTomMuu uenoBeka I'Y  «KpbeiMckuii
roCyJapCTBEHHbIH MeIuIUHCKUN yHuBepcureT uM. C.I.
IeoprueBckoro»  Ne  0104U002080.  CobOmonenue
OCHOBHBIX ~ OMO3THMYECKMX HOPM @pU  HPOBEAECHHUH
HCCIIeJOBAHUS TTOATBEPKACHBI 3aKIIFI0YEHUEM KOMUTETA MO
6uostnke KI'MY (Bemmmcka wu3 mnporokosa Ne2 ot
14.09.2012r.)
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KpbIcbl, moOaBepraBIIMECS CHUCTEMAaTHYECKOMY
BO3/ICHCTBUIO TMIIEprpaBUTallMM , COCTaBISUIM  1-10
9KCIEPUMEHTAIBHYIO CEepHUI0 ), KOTOpOit
COOTBETCTBOBajJla KOHTposbHas cepust kUBOTHhIX (KI).
Bce KOHTpONIBHBIE M SKCIIEPHMEHTAIBHBIC KPBICHI OBUIH
aHAJOTWYHBIM 00pa3oM pa3feieHbl Ha BO3PAcTHBIC
rpynnsl ( KpBICHI  FOBEHHJIBHOTO, MOJIOJOTO M 3PEJIOTO
Bozpactos (I, Il u lll, cooTBeTCTBEHHO)), KOTOpPEIE, B CBOIO
ouepesnp, ObUTH pa3AeieHbl HA MOATPYIIEI B 3aBUCHMOCTH
OT TPOJOIDKUTENIBHOCTH dKcrnepuMmenTta  (10-IHeBHBII
9KCIIEPUMEHT — noArpynmna A u 30-IHEBHBIH IKCIIEPUMEHT

— noarpynmna B).
ITonepeuHo-HanpaBiICHHbIE ("rpyas-criuHa')
Heperpy3kd  MOJETHPOBAIU C  HCHOJIb30BaHHEM

sKcriepuMeHTanbHoi nentpudyru (LI-2/500 ¢ paxmycom
0,5 M u pabounm nmamazoHoM ot 1 mo 50 ¢. Benmumna
neperpys3KH cocTaBisuia 9 ¢ ¢ rpanueHToM HapactaHus 1,4
— 1,6 en/c u rpanuentom cnana 0,6 — 0,8 ex/c. [leperpy3ku
MOJIETIMPOBAIM B BUAE TPEX BPEMEHHBIX INPOMEXYTKOB,
JUTNTEIBHOCTRIO IO 3 MHHYTHI KaKABIH C HHTEPBAJIOM
Mexay HUMH B 30 cek. ITo ucreuennn 10-tm wim 30-
JTHEBHOTO CPOKa KCIEPUMEHTA, [OCiIe MPeBapUTEIBHOTO
B3BEIIMBAHMSA, KUBOTHBIX COOTBETCTBYIOUIMX MOATPYII B
KOHTPOJIBHBIX M 3KCIEPUMEHTAIBHBIX CEPUSIX BBIBOJMIN
U3 OKCIEPUMEHTa MNyTeM JeKaluTaluu IoJ S(PUPHBIM
Hapko3oM. llocme mpoBedeHHS ~— MaKpOCKOMMYECKHX
ONHCaTEIbHBIX U OpraHOMETPUYECKUX  METOJOB
HCCIIEOBAHMS, IS OCYIIECTBICHHS OIIEHKH CTPYKTYPHBIX
W3MEHEHMH Ha TKAaHEBOM M  KIETOYHOM  YPOBHAX
OpraHM3allii OIEHKM W3 TII€YCHH BBIPE3ATH KYCOUKH
pasmepamu 1 x 1 x 1 cM ¢ mocrienyromen ¢gukcanueii B
10% pactBope HelTpansHOro (opmanuHa. PDukcarop
OTMBIBAJIM B NPOTOYHON BOJOIPOBOIHOM Boae 24 waca.
Tkanp 1nie4eHH O00€3BOKMBAaJIM B Oarapee CIHPTOB
BOCXOJIAIIEH KOHIEHTPAllMM, NPOCBETISAIN B KCHIIOJE,
BBIIEpXKUBAIM B HacbimieHHOM Tipu +37°C B pacTBope
napaduHa B KCHWIIOJIE, MOCNIE Yero nomemaind B napadus
pu +56°C, ¢ mocnenyoIen 3aIuBKON B cMech mapaduHa
U MYennHOTO Bocka [4]. U3 mapaduHOBBIX OJIOKOB
FOTOBWJIM CEpUHHBIE Cpe3bl TOMIMHOH 4 — 5 MKM.
I'mcronorudeckne cpe3sl OKPAIINBAIN T€MATOKCHINHOM H
503MHOM. [IpOCMOTp, THCTOJIOTHYECKOE ONUCAHUE W
noxydenne 1uQpoBeIX (Qororpadumii MUKpONpenapaToB
OCYWIECTBJSUIN C TIOMOIIbIO CBETOBOTO MHKPOCKOMaA
«Olympus CX-41». MopdoMeTpr0 MPOBOIAWIH  C
HCTIONB30BaHUEM  IMPOTPaMMHOrO  obecnedeHWs ¢
OTKPBITHIM UCXOAHBIM Koziom Imagel [5].

B Ka4ecTBe OIPENEIIAEMBIX
TECTOMOP(OMETPHYECKIX  IOKa3aTelel  BBICTYIAIH
JUHEHHBIE  pa3Mephl  MEYCHOYHBIX  JOJEK:  MEXIy
COCETHMMU NOPTAJIBHBIMH TPAKTaMH, MEXy HOPTaJIbHBIM
TPAaKTOM W LEHTPaJbHOM BEHOW Ne4YeHO4YHOH Jojbku. B
paMKax LUTOMOP(GOMETPHYECKOrO aHajIM3a HPOBOIMIN
U3MEpEeHUe IMoKa3aTened IoMmagu TemaToOLUTOB U
IVIOIAAM UX fAep, C MOCIEAYIOMMM BbIYUCICHUEM

AIEPHO-IIUTOIIA3MaTHYECKOT O HHJEKCa ALn)
(cooTHOmIeHNE TIIOMAMM AApa KIETKH K  IUIOHIaTu
KIIETKH). Hutomopdomerpuio IIPOBOAMIIN pu

nMMepcronHoM yBenmdeHuu (x100), He menee yem B 10
MOJISIX 3PCHUS B KAKAOM M3 FHCTOJIOTHYECKHX Cpe3oB. [1o
MOJYYEHHBIM LHUTOMOP(HOMETPHIECKUM JIAHHBIM
BBIUUCIISUIM ~ CPEJIHUE 3HAYCHHS  IUIOHM[AMU  KIETOK,
IIOIAAN WX sACp U SACPHO-IUTOINIA3MATHYECKOTO
uHAekca. Takke MNPOBOAWIM TMOJCYET  KOJHYCCTBA
©2013 CymMmcbkuit ep>kaBHHN YHIBEPCUTET
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IBYSIOCPHBIX  (OPM TEHATOLMTOB M TIEMaTOLUTOB Ha
Ppa3IHYHBIX CTaausIX MHUTOTHYECKOTO JIeTICHUSI.
Pe3ynbraTel mpencraBmsuid B Buae konuuectsa Ha 1000
KJIETOK.

Cratuctudeckyro  00pa0OTKy  HOIXY4eHHBIX
pe3yJbTaToB HPOBOIHIN c HCIIOIb30BaHHEM
JIMTIEH3NOHHOTO mporpaMmmuoro obecreuenust Open Office
u Statistica 10.0 [6, 7]. IIpu aHaIH3€ MOMYIECHHBIX JaHHBIX
OPraHOMETPUYECKUX H TUCTOMOP(HOMETPUUECKUX METOJIOB
HCCIIEIOBAHMS BHICUMTBHIBAIN CPEIHIOI apU(PMETHYECKYIO
JUISL BCEW TPYIIbI, CPEIHEKBaAPaTHUECKOE OTKIOHEHHE,
omuOKy cpemHeid, K03(G(UIMCHT BapHalluH, OTKIOHCHUE
BCIMYMHBI B OMBITC OT BEIUYHHBI B KOHTPOJIE B
MIPOLICHTAX.

Ha ocHOBaHMHM TOJy4EHHBIX KOJIMYECTBEHHBIX
JaHHBIX TUCTO- W IUTOMOP(HOMETPUYECKOIO METOIOB
WCCIICIOBAaHMS TIPOBOAMIIM NPEABAPUTEIBHBIA aHAU3 T10
HOPMaJIbHOM paclpeeieHHs MONTyYeHHbBIX Pe3yJIbTaTOB B

BApHAllMOHHBIX  psimax.  Jnd  OWmEHKM  cTemeHH
HOPMAJIBHOCTH PACIpPEENCHNs HCIOIb30Bal KPUTEpUil
Kommoroposa-CmuprHOBa, a  Takke  rpapuueckoe

MpeaACTaBJICHUC COOTBETCTBUA TOJIYUYCHHBIX JaHHbIX
HOopMaibHOMY pacnpenenenuto [8]. Ilo pesynabTaram
NPOBEICHHOIO aHalM3a HOPMAJIBHOCTH PpAaCIpeICICHuUS,
OLICHKAa CTAaTHUCTHYECKOM [TOCTOBEPHOCTH OTKJIOHEHUU
MOJYYCHHBIX PE3yJbTaTOB OT KOHTPOJIS OCYIIECTBIISIIACH C
UCII0JIb30BaHHEM HemapamMeTPUICCKOrO MeToJa
CpaBHEHHs JBYX HE3aBUCHMBIX BEIOOPOK — KpPHUTEpHUS
Yunkokcona.  Pa3nmpume — cuMTanmM  CTaTUCTUYECKH
JIOCTOBEPHBIM TIPH 3HAUYCHUH P (BEepOSATHOCTH OMHUOKH) <
0,05 (o6o3HaUeHO *).

Pe3yabTaThl 1 X 00CyxKIeHHE.

AHanu3 ructoMoppOMETPUIECKUX TI0Ka3aTeseil B rpyre
SKCIEPUMEHTANbHBIX KPBIC IOBEHHJIBHOTO  BO3pacTa,
nogseprabmuxcss 10- wmm 30-kpaTHOMY BO3ICHCTBHUIO
THIEPTPaBUTAINH, HE BBISIBIUT CTaTUCTHYECKH
JIOCTOBEPHBIX OTKJIOHEHUH OT KOHTPOJIBHBIX 3HAYEHUH.
[NokazaTenu paccTOsSHUS MEXIY NMOPTATBHBIMH TPaKTaMH
B moarpymmax J1-1A u 31-IB cocraBmsumm 170,00 MM +
15,31 mxm (p = 0,35) m 201,28 mxm + 14,68 MM (p =
0,64), COOTBETCTBEHHO, a NOKA3aTEIH PACCTOSIHUS MEXIY
MMOPTATFHBIM TPAaKTOM W IHEHTpanbHOW Benoit — 201,07
MKM * 8,73 Mxm (p = 0,14) u 189,15 mxm + 8,31 MxMm (p =
0,45), COOTBETCTBEHHO. Bwmecte ¢ TEM, B
SKCHEepUMEHTANbHEIX —moarpymmax J1-IA u  DJI1-1B
HAOMIOMaMM  CTAaTHCTHYECKH JOCTOBEPHOE CHIDKCHHE
CpelHero Moka3aTes IUIONIaau rematonuToB (Ha 15,65%
(p = 0,01) m 20,92% (p = 0,01), cOOTBETCTBEHHO).
[TapannensHO € 3THM B MOATPYIIE FOBEHWIBHBIX KPBIC,
NIOABEPraBIIUXCS 10-xpaTHOMY BO3ACHCTBUIO
THIIEpTPaBUTALNY, Takke HaONIONAaNM CTaTUCTUYECKH
JIOCTOBEPHOE CHI)KEHHUE CPEJHEro IOoKa3aTess IUIOLaau
simep renarormtoB (Ha 17,01%), X0Ts mokaszarenb sSAepHO-
LUTOILIA3MaTHYECKOTO HHJEKCa CTaTUCTUYECKU
JOCTOBEPHO HE W3MEHsJCcS. HampoTuB, B moarpymme
SKCIEPUMEHTANBHBIX  KpBIC,  moxaBepraBmuxcs  30-
KpaTHOMY BO3IEWCTBUIO THIIEpTpaBUTAllNK, HaOIrOmamn
HE3HAYUTEIBHOE, CTaTUCTUYECKH HEJIOCTOBEPHOE
YBEIMYECHHE CPEIHEr0 IIOKas3aTessi IUIOMAanud  sAaep
TeMaTONNTOB,  YTO  MNPHUBENO K  CTAaTUCTUYECKH
JIOCTOBEPHOMY YBEJIUYEHUIO SIIEPHO-
LUTOIUIa3MaTHUecKkoro uHjaekca. IlapamnensHo ¢ 3THM,
3HAQUYEHHUs MHTOTHYECKOTO MHJIEKCa B 00EUX MOArpYIIax
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9KCIEPUMCHTAIBHBIX KPBIC FOBEHWILHOTO BO3PACTa UMEIU
TEHJ/ICHIIUIO K YBEJIIMYCHUIO, XOTS M HE JIOCTUTAIH yPOBHS
CTAaTUCTHYCCKOW 3HAYUMOCTH. [IpH 3TOM, KOJIHUYECTBO
JIBYSIICPHBIX TEMaTONUTOB B moarpymmnax D1-IA u D1-1B
CpaBHEHHMH C KOHTPOJEM CTAaTHCTUYECKH JIOCTOBEPHO
Bo3pacraio Ha 55,02% u 173,68%, cooTBeTCTBEHHO (Ta0I.
1). U To, m npyroe CBHIOETETHCTBYET 00 AaKTHBHBIX
pereHepaImoOHHbBIX / pemapaTuBHBIX mporieccax,
HaTpaBICHHBIX HAa  KOMIICHCAlWio '"moTepu" dacTH

JKyph.knin. ma excnepum. meo. docnioc., 1, (2013)

KIJICTOYHOM MO JISIUU BCJICJICTBHC MIPSIMOTO
MOBPEKIAIOIIETO ICHCTBHS IK30T€HHOTO (PaKkTopa.

HecmoTpss Ha 3TO, JaHHBIC paclpeaciIecHUs
MOMYJIAIMK  TEMATOIMTOB B  JAHHBIX  MOJArPYMIaxX
IKCIIEPUMEHTANIBHBIX ~ KPBIC  IOBEHUIIBHOI'O  BO3pacTa
MOJTBEPIKAAIOT JIECTPYKTUBHO-IUCTPOPHUCCKIE
U3MEHEHHS TAapeHXHMMATO3HBIX KJIETOYHBIX HJIEMEHTOB,
BBISIBJICHHbIC npu MPOBEICHUHI OIHUCATENHEHOTO
THCTOJIOTHYECKOTO aHajm3a (puc. 1).

Tabuuma 1

CpenHue noka3zareju IIOIAAN KJIeTKH (SKII), IVIOIAaAu saapa (Ss1) renaTouuToB, MUTOTHYECKOI0 HHIEKCA U

KOJIMYEeCTBA IBYS/IEPHbIX reNaTOUUTOB B MOArPYNIAaX KPbIC WBEHUJILHOT0, MOJIOJ0T0 U 3pejIoro Bo3pacra B
CPaBHEHHMH C KOHTPOJbHBIMU NMOKa3aTeasiMu (M = m)

Cepus / Tpymimna Sk, MKM® S, MKM’ AU MuroTnyeckuii UHIEKC Komnuuectso 2-
SITEPHBIX
TeIaToOIUTOB
KI1-1A 114,59 + 3,39 16,63 £ 0,65 0,19+ 0,01 18,65+ 1,34 20,50 + 1,54
K1-1B 116,34 + 4,20 14,32 £ 1,39 0,18 £ 0,02 23,71 +2,45 25,76 £ 1,77
21-1A 96,65 + 2,69* 13,80 £ 0,53* 0,18+ 0,01 20,87 +2,98 31,78 £2,75%
21-1B 92,00 £2,15* 15,76 £ 0,57 0,23 +£0,01* 27,86 £2,07 70,50 £ 3,96*
K1-lA 121,42 + 3,26 15,03 +£0,78 0,17 +0,01 34,43 + 3,04 95,31 £2,88
K1-11B 120,88 + 3,41 15,70 £ 1,04 0,21 £0,08 30,78 + 2,99 90,54 + 3,50
21-11A 94,40 +£2,92* 15,66 £ 0,65 0,24 +£ 0,02* 42,28 +£3,18* 91,83+3,17
21-11B 99,70 £2,92% 14,73 £ 0,64 0,20 + 0,02 41,15 +2,70%* 94,89 +£2,48
KI1-11A 112,81 £3,46 16,47 = 0,69 0,19+ 0,01 15,30 + 2,07 89,10 + 3,05
K1-111B 113,24 +£ 4,21 14,55+ 0,82 0,19+ 0,02 1441 +£211 82,90 + 3,44
21-111A 100,09 + 2,80* 12,34 £ 0,49* 0,16 £0,01%* 20,65 + 2,89 82,08 £ 3,70
21-111B 151,38 +4,96* 21,53 £ 0,94%* 0,18+ 0,01 7,75+ 1,41%* 78,97 £5,12
B IKCIIEPUMEHTATILHBIX MOArpyImIax KpBbIC,
nonseprabmuxcst  10-  u 30-xkpaTHOMY BO3ACHCTBHIO
% 35,00 . TUTIEpTpaBUTALlMK, HAOMIOJAETCsl CMEIIEHHE OCHOBHOM
30,00 : TIOMYJISAIUH TEIAaTOIIUTOB B CTOPOHY KJIETOK C IUIOMIAIBI0
25.00 or 60 mMkm® mo 100 MKMZ, TOrJla Kak B KOHTPOJbHOU
30,00 rpymme Tpeodiiafamy  TemaTONUTHl  CO  3HauYCHHEM
15,00 wiomagn 100 — 120 mxm°. Jlons remaTonMTOB CO
10,00 sHauenneM Ski1 60 — 80 mxm® B momrpymme J1-1A
5,00 - LA cocraBnsiia 21,22% + 0,75%, a B noarpynne 21-IB —
0,00 [N 118 29,04% + 1,01%, uro Ha 76,24% u 141,19% BbIuIe, yeM B
22888888888 -~k KOHTpPOJI€, COOTBETCTBEHHO. AHAJIOTHYHO 3TOMY, OIS
SB888S88 887K renaTonuToB co 3HadeHmeM Skn 80 — 100 mkM® B
E g g L noarpymmnax 91-IA u D1-IB npeBocxoamia KOHTPOJIBHBIH
VVVS o808 085 nokasatens Ha 70,34% wu  78,25%, COOTBETCTBEHHO.
E § § § § g § E § § TTpOTHBOMOJIOKHYIO TEHCHIIUIO Ha0JI01aIH1 B
® 53 958 =g OTHOUICHUHU MOMYJISILUY FeNaTOUUTOB € IUIOUIA/IbI0 KIETKH
onee 120 MkM.
AHanu3 rucToMOpPOMETPUIECKUX MTOKa3aTeNei B
Puc. 1 - Pacmpenenenune TemaTONWTOB IO BETHMYWUHE

IUIOIAAN KJIETKH y KPBIC IOBEHHJIBHOTO BO3pacTa,
noxseprapmuxcs 10- wim 30-xpaTHOMY BO3JEHCTBHIO
TUIIEPTPaBUTALMY, B CPABHEHUH C KOHTPOJIEM

©2013 CymMmcbkuit ep>kaBHHN YHIBEPCUTET

rpynmne 3KCHEPUMEHTANBHBIX KPBIC MOJOAOIr0 BO3pacTa,
nojsepraBmuxca 10- wnmm 30-kpaTHOMY BO3JEHCTBHIO
THIICPTPABUTAINY, BBIABWI  OOMIyI0 TEHACHIUIO K
YMEHBIICHHUIO JINHEWHBIX Pa3MEPOB NEUYCHOUHOM OJIBKH B
CPaBHEHHUHM C aHAJIOTMYHBIMH TTOKA3aTEIIMH KOHTPOIBHBIX

JKUBOTHBIX. bonee  BBIpaKGHHBIE  OTKJIOHEHHS  OT
KOHTPOJIS, KOTOPBIE IOCTHUTAIH YPOBHSA CTaTHCTHYECKON
JIOCTOBEPHOCTH, BEISIBIICHBI B MOATPYTITE
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9KCHCPUMCHTAIBHBIX  KpBIC,  monaBepraBimmxcs  10-
KpaTHOMY  BO3ICHCTBHIO  TOIEPEYHO-HAMIPABICHHBIX
Heperpysox. IToxa3zaTenun paccTostHus MEXTY
NOpTAIBHBIMK TpakTamu B moxarpynmax O1-11A u 91-11B
cocraBsuma 194,73 mxm £ 18,06 mxMm (p = 0,02) u 202,61
MKM £ 16,36 MM (p 0,17), coOTBETCTBEHHO, a
MOKA3aTeM PACCTOSIHUASA MEXIY MOPTAIBHBIM TPAKTOM MU
neHTpansHOi BeHOH — 200,26 MM + 9,12 MmxM (p = 0,23)
199,11 mxm = 7,17 mxm (p = 0,60), coOTBETCTBEHHO.
Takum obpazom, CTaTUCTUYECKU JIOCTOBEPHOE
OTKJIOHEHHE OT KOHTPOJS OBLIO MPOAEMOHCTPUPOBAHO B
OTHOIICHHH TTOKa3aTelIsl PACCTOSHUS MEKAY OPTATbHBIMH
TpakTamMu B moxarpymnme D1-11A, xortopoe ObLIO HUXKE
KOHTPOJBHOTO 3HaueHus Ha 23,78%.

[uromopdomeTpryecknii aHaiau3 B  JaHHBIX
MOATPYIaxX SKCICPUMEHTANBHBIX JKHBOTHBIX ITO3BOJIHII
BEISIBUTH DAl CTaTUCTUYECKH IOCTOBEPHBIX OTKIOHCHHHA
OT KOHTPOINBHBIX IIOKa3aTellel, CBHIACTEIHCTBYIOMIUX O
pa3HOHAIPABICHHOCTH peaxun oprasa Ha
SKCTpeMallbHOE BO3eicTBHE. B yacTHOCTH, XapaKTepHBIM
SIBIISICTCA ~ CTATHCTUYECKA JOCTOBEPHOE yMEHBINCHHE
CpeIHero 3HaYeHHUs IUIOIAAH TeMaTOLUTOB B CPAaBHEHUH C
KkoHTpojeM (Ha 22,25% u 17,52% B noarpymnmax 21-11A u
D1-11B, coorBercTBeHHO).  Ilokazarenu  cpemgHero
3HAUEHMs TUIOIIA/M sIJiep TernaTolMTOB HE IpeTepreBau
CTaTUCTUYECKHU JOCTOBEPHBIX M3MeHeHuil. TeM He meHee,
B MOATpYyNIIE KpbIC, MoABepraBmmxcs 10-kpaTHOMY
BO3ICHUCTBHUIO TUIEePTPaBUTAIUH, HaAOIIO DTN
CTaTHCTHYECKH JIOCTOBEPHOE YBEIMYCHHE IT0KA3aTels
SIIEPHO-ITUTOILIA3MATHYECKOTO HHJIEKCA, 9TO
CBUJICTEIILCTBYET O Ooyiee 3HAYUMOM YMCHBIICHHH
IUTOINAAN IUTOTUIA3MEI B JTOJIC CHIDKEHUS OOIIEeH TuTomann
kinetkd.  JlamHBIM  QaxT, BepoATHO, OOYCIOBIEH
MOSIBIICHHEM 00JIBILIOTO KOJIN4ECTBA MOJIOJIBIX,
ManogudhepeHIMpoBaHHbIX  (OPM  TenaTolUTOB, YTO
MIOJITBEPKIACTCA CTaTUCTUYECKH JIOCTOBEPHBIM
MOBBILIEHHUEM 3Ha4€HHsI MUTOTHYECKOTO MHJEKCa B 00enx
MOJTpyINax dKCIepUMEHTANIbHBIX XKUBOTHBIX (Ha 22,79%
u  33,600% B momrpymmax OJl-IIA u 3I1-lIB,
COOTBETCTBEHHO) (Tabm. 1). Kak u B Miamreli Bo3pacTHOH
TpyIIe, OTMEYAN CABUT MOMYJISIHA TeHaTOIMTOB BIEBO,
T.€. B CTOPOHY YMEHBIIICHHUS TUTOMAnu KieTkd. [Ipu sTom
OJI  KJIETOK ¢ Iwiomaneo Oonee 120 MKM®  ObLIa
CYIIECTBEHHO HIDKE, YeM B KOHTpojie. Tak, B 00eux
MOArPYINAx X0 KIETOK ¢ Iuiomanpio 40 — 60 Mrm’
cocrasisiaa 7,02% + 0,08% u 9,66% + 0,15%, Toraa Kak B
KOHTPOJIbHBIX TPYyIIax KJIETKH CO 3HAUYEHHWEM IUIOLIAIU B
JTAHHOM JIama3oHe OTCYTCTBOBaNM. Jloms KIETOK cC
mnomasio 60 — 80 mkm® i 80 — 100 MkM® B moArpymmax
31-11A u 31-1I1B cocraBuna 29,54% + 1,46%, 29,17% +
1,30% wu 17,78% =+ 0,48%, 26,10% =+ 1,08%,
COOTBETCTBEHHO, 4To Ha 193,06%, 64,52% u 76,39%,
47,21% npeBpllano 3HAYCHUS, OTYyYEHHbIE B KOHTPOJIE.

Bonee Toro, yuurteiBas, uyTo mpeobIanaromeH
KJICTOYHOW TOMyJNSAIMed TIenaToluTOB B  KOHTPOJE
SBISUINCh KJIETKM C Ioomaneio 120 — 140 MKM2, B
9KCIEPUMEHTAIBHBIX MOTrpyMIax HabII0/1a7I0Ch
BBIPQKEHHOE, CTAaTHCTUYECKH JIOCTOBEPHOE CHIKCHHE
JIoNM 3THX KieTok (Ha 69,46% u 65,59% B moxarpymmax
21-11A u D1-1IB, coorBeTcTBeHHO) (pHC. 2).

Hakonen, oTkiioHeHHE THCTOMOP()OMETPHIECKIX
IoKazaTeJiell B rpymiie SKCIePUMEHTAIBHBIX KPBIC 3PEJIoro
Bo3pacTa, mnoaseprasmmxcs 10- wumm  30-kpatHOMY
BO3/ICHCTBHIO THIICPTPABUTAIIHH, JIOCTUTAJIO
©2013 CymMmcbkuit ep>kaBHHN YHIBEPCUTET
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CTaTHCTHYECKOH JIOCTOBEPHOCTH TOJBKO B HOATPYIIE
9KCIIEPUMEHTANIbHBIX ~ Kpblc,  nozasepraBmuxcs  10-
KpaTHOMY  BO3IEHCTBHIO  IOINIEPEYHO-HAINpPaBICHHBIX
neperpy3ok. JlaHHble M3MEHEHHS XapaKTepU30BaIUCh
YMEHBIICHUEM JINHEHHBIX pPa3MEpPOB PACCTOSHHUS MEXKIY
MOPTAIBHBIMA TPAKTaMH, a TakkKe MEXIY IEHTPATbHOU
BEHOM M MOpTajgbHBIM TpakToM. Ilokazarenu paccrossHUs
MEXIy MOPTaNbHBIMH TpakTamMu B moarpynmax J1-111A u
O1-111B cocraBmsumu 185,92 mxm + 10,01 mxMm (p = 0,04) u
226,61 mxm £ 13,47 mxm (p = 0,99), cooTBeTCTBEHHO, a
MOKa3aTeM PACCTOSIHUS MEXKJY MOPTAIbHBIM TPAaKTOM M
LeHTpaibHOM BeHoH — 175,49 mxm + 4,90 mxMm (p = 0,02) u
226,80 mxm + 10,34 mxm (p = 0,21), COOTBETCTBEHHO.
Taxum o6pasom, B moarpymnme D1-111A paccrosHue mexay
MOPTAIBHBIMH TPAKTaMH MEXIy HOPTAIbHBIM TPAKTOM H
LeHTpaibHON BeHO# Obuto Ha 18,82% u 13,23% wmeHsIe,
geM B KoHTpOe.(p<0,05)
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Puc. 2 - PacnpenerneHue TemnaToIUTOB KPBIC MOJOZOTO
Bo3pacta, mnoxasepraBmuxcs 10- wmm  30-kpaTHOMY
BO3/ICHCTBUIO THUIEPTPaBUTANHY, 0 BEJIMYMHE IUIOMIAIN
KJeTKU (SKIT) B CPaBHEHUH C KOHTPOJIEM

B nmoarpymme skcriepuMEHTaIBHBIX KPBIC 3pENIOoro
Bo3pacTta, moxaBeprasmmxcs 10-kpatHoMy Bo3xeicCTBHIO
runeprpasutaiu (O1-111A), momydeHHsle  pe3yibTaThI
HUTOMOP(POMETPUIECKOT0 aHAIM3a CBHIETEIHLCTBOBAIHN O
3HAYUTEIbHOM YMEHBIIEHHH KaK IJIONIAJ{ T'eTaTOLUTOB,
TaKk W IUIOUIaaH, 3aHUMaeMoW wux sapamu. CpemHuit
MOKa3aTeNb SKJI CHMKAJICS B CPABHEHUH C KOHTPOJIEM Ha
11,27% (p = 0,01), a mokazatens Ssa — Ha 25,07% (p =
0,01). CrarucTuuecku  JAOCTOBEPHO  CHHIXKANICS U
TOKa3aTeb SAEPHO-IIUTOIIa3MAaTHIECKOr0 HHJEKca (Ha
15,78%, p = 0,01), 9TO CBUAETENBECTBYET O TOM, YTO B
00IleM CHIDKCHHWH IUIOMIAAM TelaTOIMTOB Ipeodianaer
J0s1 yMEHBIIEHHs! TIomanu sapa. B nanHoil moarpymme
MOKa3aTey  KONWYEeCTBA  JBYSIEPHBIX  KJIETOK W
MHUTOTHYECKOTO MHIEKCA JOCTOBEPHO HE OTKIIOHSINCH OT
KOHTPOJIBHBIX 3HaUeHUH (Tadm. 1).

[Tonmy4yennsle nuGPHI MOKXHO HHTEPIIPETUPOBATH
KaK MIPOSIBIICHNE TUCTPO(UIECKUX HM3MEHEHHH
TeTaToNUTOB, COMPOBOKIAIONINXCS CHIDKEHHEM IUIOIIAAH
sapa W caMoil KIETKM Ha (OHE HMHTPALEILIIOJIIPHOTO
oreka. OTCyTCTBUE yBEIHUEHHs] KOJIMUYECTBA JBYSJICPHBIX
TenaToLUTOB U KJIETOK, HAXOSLIUXCA Ha pPa3IUYHbBIX
CTaaUsIX MUTOTHYECKOrO AEICHUS, MOXKHO PACIEHUTh Kak
HECIIOCOOHOCTh  aJaNTallMOHHBIX ~ CHUCTEM  OTBEYaTh
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aJieKBaTHOM pereHepauueil Ha JefCTBUE MOBPEKAAIOIIErO
¢axropa.

HampoTtuB, B moarpynme 3KCIIEpUMEHTAIIBHBIX
KpBIC 3peNoro BO3pacTa, MojBepraBminxcsi 30-KpaTHOMY
Bo3zaeiicTButo runeprpasutanun  (D1-111B), ormeueno
CTaTUCTHYECKH  JOCTOBEPHOE  YBEIMYCHHE  IUIOMIAIN
rematoruToB (Ha 33,68%, p = 0,01) u ux sanep (ua 47,97%,
p = 0,01). BeposiTHO, yBenndeHnEe 3HAUCHWH SKI U Ssx
ObuUT0  OOYCIIOBIEHO  BBIPOKCHHBIMH  IIPOIECCAMHU
BHYTPHUKJIETOYHOT'O OTEKa, KAPUOJIU3UCOM H JIereHepanuei
BHYTPUKJIETOYHBIX CTPYKTYp reraTolUTOB.

BrIpakeHHOCTh  IECTPYKTUBHO-TUCTPOPHIECKUX
NPOLIECCOB B MAapeHXUME IEYEHH IIOATBEPKIACTCS |
CTaTUCTUYECKH JIOCTOBEPHBIM, B CPABHEHUH C KOHTPOJIEM,
yYMEHBIICHUEM II0Ka3aresisi MUTOTHYECKOro HHiEKca (Ha
46,21%, p = 0,02) (Tabm. 1).

[lomydeHHbIE  [aHHBIE  COTJIACOBBIBAIIMCH  C
pe3ynbTaTaMM paclpeeicHUs MOMyJISIIUH T'eIaTOIUTOB B
3aBUCHMOCTH OT 3aHMMAaeMOW MMM IUIOLIAH: B OATPYTIIE
O1-1lIA  oTkimoHeHHMS OT KOHTpPONS OBUITHM MeHee
BBID&KCHHBIMH M XapaKTEPHU30BAIHNCh  CMEIICHHUEM
OCHOBHOWH YacTd MOMYJSIIMH KIETOK B  CTOPOHY
yMeHbLICHUs. Tokaszarens Skiu; B noarpymme O1-111B
OTKJIOHEHUsI OT KOHTPOJIsi, HA00OPOT, XapaKTepU30BaJIUCh
YBEJIMYEHHUEM OTHOCHTEJIFHOTO KOJMYECTBA IelaTOIMTOB
€O 3HaYeHUEM SKII, IpeBbimaronmm 120 MKM? (puc. 3).
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Puc. 3 - Pacmpenenenuie TremaToIUTOB KPBIC 3PENIOTO
Bo3pacra, mnozasepraBmmxcs 10- mwm  30-kpaTHOMY
BO3JCHCTBUIO TMIIEPrpaBUTAlUM, MO BEIUYMHE IUIOAAH
KJeTKU (SKIT) B CPaBHEHUH C KOHTPOJIEM

BuiBoapbl.

AHanu3upysi TIOJIydeHHBIE  JIaHHBIE, MOXKHO
KOHCTAaTHUPOBATh, YTO CTPYKTYypHasl MEPECTpOHKa MedeHU
9KCHEPUMEHTANBHBIX  KPBIC  IOBEHHJIBHOTO  BO3pacCTa,
moneprapmuxcs 10- wiam  30-kpaTHOMY BO3AEHCTBYIO
THIIEPTPAaBUTAINH, HOCHT, IPEUMYIIECTBEHHO, 0OpaTUMBIN
XapakTep M COMPOBOXKAAIOTCS aKTHUBAIMEH alalTalliOHHO-
KOMIICHCATOPHBIX ~ MEXaHHM3MOB, HANpaBICHHBIX  Ha
HUBEJIUPOBaHNE HEraTUBHOIO BO3JEHCTBUS HK30T€HHOTO
¢axropa. Kaxk BBIPaXCHHOCTD CTPYKTYpHO-
(YHKIMOHANBHBIX W3MEHEHWH, TaK M WHTEHCHBHOCTb
aJlalTaloOHHBIX peakuuid mnpeoOsialaloT B HOATPYIIE
KpbIC, ToABepraBumIMXcs Oosiee  uurensHoMy  (30-
KpaTHOMY) BozgeiictButo. IlomyueHHble TuCTO- H
IUTOMOP(GOMETPUIECKUE JaHHBIE CBUACTEIBCTBYIOT O
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pa3BUTHM AJCKBAaTHBIX aJalTAalMOHHBIX peakUui Ha
KJIIETOYHOM YpPOBHE, XapaKTEPU3YIOUIUXCS, B MEPBYIO
ouepeib, yBEIIMYCHUEM KOJIUYECTBA KIIETOK, HAXOAAIIUXCS
Ha pa3MYHBIX CTagusix MuTo3a. HakoHen, kak U
0’KHIJIOCh, MaKCHUMAaJIbHO BBIpa)KCHHBIC
THCTOTIATOJIOTHYECKUE W3MCHEHHS OBUIM BEISBICHBI B
TOTPYTITE 3pebIX KpBIC, XapaKTepU3yIOIIHECS
OUTOMOP(HOMETPHICCKUMHU MIpU3HAKAMU
BHYTPHKJIETOYHOTO oTeka u HEea/IeKBaTHOCTHIO
peanu3ayy aganTaluoHHbIX peakiuid. [Ipu 3ToMm Goree
BBIPOKEHHOE HETaTHBHOE BO3JIEHUCTBUE MEPErpy3ok ObLIO
oTMeueHOo Tnpu  anuTenbHoM  (30-kpaTHOM)  Ccpoke
SKCIIEPUMEHTA.

IlepcnekTHBBI JaIbHEHIINX HCCIEA0OBAHNNA.

IIpoBeneHHOE HCCIENOBAHUE W MOITyYCHHBIC
pe3ynbTaTel  SABIAIOTCS  (PAarMEHTOM  KOMIIJIEKCHOTO
N3y4YEeHUS! CTPYKTYPHOW NEPECTPOWKH IIEUYCHH KPBIC B
YCIOBUSIX CHCTEMAaTHYECKOTO BO3ACHCTBUS 3HAUNTEIBHBIX
T10 BETMYMHE TIEPErPy30K.
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eKCIePpUMEHTATLHIUX MeTUYHHX JOCTITKEeHb Experimental Medical Researches
Tom 1, Nel, (6¢c) (2013) Vol. 1, No 1, (6pp) (2013)

BIKOBI I'ICTO- I HUTOMOP®OJIOTTYHI HEPETBOPEHHS NEYIHKHU H{YPIB, SIKUX HNIAJAJIN
CUCTEMHOMY BILIUBY T'IIIEPTPABITAILII
Tagaposa €. A., Ilikanoxk B. C., Kpusenyos M. A.
AV «Kpumcoruii depacasnuil meouunuu yHieepcumem imeni C. I. I'eopeiescokocoy,
syn. P. Jlrokcembype 27a, AP Kpum, m. Cimgpeponons, Yrpaina

CTpykTypHi 3MiHH y OyHOBiI MEUiHKH EKCHEPUMEHTAIFHUX INypiB IOBEHUIBHOTO BIKY, SIKHX
mignaBanmu 10- a6o 30-kpaToMy BIUIMBY TrimeprpaBitallii, MaioTh, NEPEeBa)KHO, 3BOPOTHIH XapakTep Ta
CYNPOBOJIKYIOTHCS] aKTHUBALII€I0 a/IalTal[lifHO-KOMIICHCATOPHUX MEXaHI3MiB, sIKi Y CBOIO Uepry CIpsIMOBaHi
Ha HIBEJIIOBaHHS HEraTUBHOT'O BIUTMBY €K30T€HHOro (akropy. [IposiB cTpykTypHO-(pyHKIIOHANEHUX 3MiH
Ta IHTEHCUBHICTh aJaNTallifHUX peakliil mepeBaXkaloTh y MIATPYIi MIypiB, siKi Manu Oiapm TpuBaiuii (30-
KkpatHui) BIMB. OTpuMaHi ricro- i HUTOMOPQOJIOTIYHI AaHI CBiT4aTh MPO PO3BHTOK aJEKBATHHX
aJlanTaliifHUX peaklii Ha KIITHHHOMY piBHI, IO XapaKTepH3YIOThCS, Yy MEpUIy 4epry, 301IbIICHHSIM
KUTBKOCTI KIIITHH Ha PI3HHUX CTadifAX MiTo3y. MakCHMalbHI MPOSBHU TICTONOTIYHUX 3MiH OyII0 BHUSABJICHO Y
MiATpYm IIypiB, AKi MaloOTh IUTOMOP(OIOTIYHHMMH O3HAaKaMH BHYTPIIIHBOKIITHHHOTO HAOpsKy Ta
HeaJleKBaTHICTh peaiizamii amanrtamifHux peakmid. [Ipw 1mpomy OLTBII MOMITHHI HETATHBHHUN BILIHB
MepEeBaHTAXKCHHAMH OyII0 BiIMIYE€HO MPOTATOM TPUBAJIOTO TEPMiHY eKkcriepuMeHTy (30-KpaTHUI! BILIHB).

Kuro4oBi ciioBa: rimeprpasitartiis, nedinka, MopQororis.

HYSTO- AND CYTOMORPHOLOGICAL AGE-RELATED CHANGES IN LIVERS OF EXPERIMENTAL
RODENTS, WHO WERE UNDER SYSTEMIC HYPERGRAVITATION INFLUENCE
Gafarova Ye. A., Pikalyuk V. S., Kryventsov M. 4.
State Institution “Crimea State Medical University named after S. I. Georgievskiy ”
27a R. Lyuksemburg St., the Crimea, Simferopol, Ukraine

The article deals with the liver structural changes of experimental rodents of juvenile age, who
were under 10- or 30-times hypergravitation influence. These changes mostly have reversible character and
are accompanied by adaptive-compensative mechanism activization. They are directed to reduce negative
influence of exogenic factors. Both structural-functional changes and adaptive reaction intensivety
dominate in the rodent subgroup, which got more influence. Obtained gysto- and cytomorphological data
prove positive adaptive response establishment on cellular level. First of all this positive adaptive response
is characterized by cell quantity increasing of different mitosis stages. Most obvious histopathological
changes were found in the mature rodent subgroup, which are characterized by cytomorphological traits of
the vacuolar degeneration and non-adequate adaptive response realization. However, more obvious
negative influence of the overload was pointed in the longer term experiment (30-times hypergravitation
influence).

Key word: hypergravitation, liver, morphology.
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