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OPUTIHAJIbHI OOCNIAXXEHH4A

© OyHan B.U., JNbicbin B.B.
YAOK: 612.55:577.334.61

PACNPEAEJIEHUE HAO®MH-4/CNO-NO3UTUBHbIX HEUPOHOB B
NMOCTHATAJIbHOM OHTOIEHE3E Y EXXEN

Aynaii B.N.", Jlbicbiti Bb.B.2

'Benopycckuii rocyaapCTBEHHbIN yHUBEpeuTeT (yn. Bobpyiickas, 5, r.MuHck, 220050, Benopyccus); 2benopycckunii rocynapcrBeH-
HbIW Negarornyeckuin ynusepceutet um. M.Tanka (yn. CoseTckas, 18, r.MuHck, 220030, Benopyccus)

Pestome. Lenbio gaHHow paboTsl B110Ck nydeHune pacripeaeneqHns HALOH-1/CNO-no3nTnBHbIX HEPBHbIX K/IETOK B rO/10B-
HOM MO3re y exel B OHTOreHe3e. YCTaHOB/IeHO, YTO B repsble AHU Y HEAEU 10CT1e POXLAEHUS Y eXerl B rnnotaiaMmnyeckon
00651aCTV MPOUCXOASAT 3HaYNTENbHbIE N3MEHEHWS B pacrnipeaeneHnn HAOD®H-4/CNO-no3uTUBHbLIX HEPBHBIX KIIETOK. Tak, Mexay
ABaauaTeiM v ABaALIATL BOCbMbIM JHEM MOCTHATa/IbHOIO passuTvsS GOPMUPYIOTCS OCHOBHbIE YePTbl B pacripeaeneHnv npearona-
raembix NO-CUHTE3UPYIOLLUMX HEPBHbIX KJIETOK, XapakTepHble /151 B3POCI0ro opraHu3ma.

KnioueBble cnoBa: oxtoreHes, NO-cuHTasa, runotanamyc.

BeeneHue

B HacTosuwee Bpemsa yctaHoBneHo, 4To NO-cuHTesu-
pYIOLLME HEMPOHBI LUMPOKO pacnpocTpaHeHsl B LUHC mne-
KonuTaloLwmx. Bonbluoe KOAMYEeCTBO TakMX HEPBHbIX Kie-
TOK COAep>aT MO3XEYOK, rmnnokamn 1 psg Apyrux CTpyk-
Typ ronoBHoro mosra [Dawson et al., 1991].

JokazaHo Takxe yqactne NO B perynaumm pasnnyHbix
dunanonornyecknx pyHkumn [Amir et al., 1991; Kapas et
al., 1994]. NimetoTca npeanonoxeHnsa o Tom, 4To NO mo-
XET ABNATLCS OOHUM M3 BaXHENLWNX HakTopoB, y4acTBy-
IOLMX B Pa3BUTUM CTPYKTYPbl U YHKUUN LEeHTpanbHOM
HEPBHOW CUCTEMBI, SBASSICb MOMEKYNOWN, Bbi3biBAIOLLEN
rmbenb onpeaeneHHbIX KIETOYHbIX CTPYKTYP, a Takxke Wur-
pas BaXHYIO POSib B MEXaHN3Max POCTa HEPBHbIX OKOHYa-
HUA 1 popmnpoBaHua cuHancos [Gourine, 1994]. Mony-
YyeHbl gokasarenbcTBa ydactns NO B LEHTpasibHbIX Mexa-
HM3Max TEPMOPEryNauMn nNpu neperpesaHnn 1 aKcnepm-
MeHTanbHOWn nuxopaake [Dunai et al., 1999].

HecmoTps Ha obunue ¢akToB, CBUAETENbCTBYIOLLMX 00
ydactmn NO B perynsuum pasnmyHbiX GU3N0Norn4yeckmx
GYHKUMIA, a Takke B PasBUTUN LLEHTPAIbHON HEPBHOM CU-
CTEMbI, CTaHOBJIEHNE LeHTpaibHbix NO-epruyecknx cuc-
TEM B OHTOrEHE3e MJIEKOMUTAIOLLMX OCTAETCH Manonsy-
YEHHbIM.

Llenbio naHHO paboThl SBUIOCE N3yHeHNe Co3peBaHus
NO-epruyeckmx cMcteMm Mo3sra B paHHeM MOCTHaTa/lbHOM
OHTOreHEese y exa, Kak NPeacTaBUTENs HE3PENO POoXaalo-
LINXCH MIEKONUTAOLLMX, ABASIOErocs GuoreHeTnyec-
KU OPEBHUM XUBOTHbLIM Kflacca MiekonmraloLme.

Martepuanbl 1 meTogbl

OKCNePUMEHTbI BbIMOHEHbI Ha 36 exax OOblKHOBEH-
HbIX (Erinaceus europaeus). lNepBas rpynna - XMBOTHbIE B
Bo3pacTe 1 gHs, BTOpasa rpynna - XMBOTHbIE B BO3pacTte 3
OHeRn, TpeTbsl rpynna - XWBOTHble B Bo3pacTe 10 gHen,
yeTBepTasa rpynna - XmBoTHble B Bo3pacTte 20 gHeln n nga-
Tag rpynna - XMBOTHbIE B BO3pacTe 28 AHel, LwecTas rpynna
- B3POC/ble XMBOTHbIE. BCe aKCNepMMEHTbI BbINOAHEHbI C
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cobniopeHnem "Mpaeun nNpoBeaeHUs paboT C UCMOMb30-
BaHWEM 3KCMEPUMEHTAIbHBIX XUBOTHbIX" (MPUIOXEHME K
npukady M3 CCCP Ne 755 ot 12.08.1977 r.).

B paboTte Oblf UCMONb30BaH METOA WaeHTUdUKaunu,
copepxawmx HAO®H-gnadopasy/NO-cnHTa3y (HUKOTUHA-
MunaganeHnHanHykneotnadocoar-gnadopasy) HernpoHoB,
paspaboTtaHHbIn Scherer-Singler et al. (1983), B moandu-
kaumm Hope un Vincent (1989). Y XMBOTHbIX NOCne n3Bne-
YeHMs rOSIOBHOrO MO3ra BbIOENSANN U3YHaeEMYIO CTPYKTYPY
n dukcmpoBanm eé cornacHo pekoMmeHgaumm Matsumoto
et al. (1993) 90 muHyT B 4% napadopmanbaeruge Ha poc-
darHom Bydepe (0,1 M, pH 7,4). MN'mcTtoxnummyeckas npo-
uenypa 3aksodanacb B MHKyGaUMmM MUKPOTOMHbIX CPE30B
(25 mkm) B pacteope 0,1M Tpuc-HCI (pH 8), cogep>xatuem
HAODH (1MM), HUTpOoCcnHNniA TeTpasonuii (0,5MM), TpmToH
X-100 (0,3%) Ha npoTaxeHun 1-2 4yacoB Npu TemMnepary-
pe 22°C.

Cneun@duyHOCTb MMCTOXMMMNYECKON peakuumn npoBepsi-
nack MHKybaumen HECKONbKMX CPEe30B B pacTBOpax, He Co-
Oepxalimx HUTPOCUHUIA TeTpasonnii unu HALMPH, a Takke
B pactBope copepxawem HAL®D smecto HAODH. Xumm-
yeckasi OCHOBa peakuum 3akioyaeTcs B 06pa3oBaHnm npe-
umnuTata dopmasaHa npu BOCCTAHOBEHUM COMEN TeTpa-
3onua HALLPH-anadopazoin (CNO) B npucytctaumn HALDH.
Takum 06pasoM, rMCTOXMMMYECKAs peakums He AoSiXHa
HabnopaTbCs B Criydae OTCYTCTBMS B MHKYOALMOHHOM cpene
NtoBOro M3 OCHOBHbLIX KOMMOHEHTOB (HUTPOCUHUIA TeTpa-
3onumii, HAOPH), a Takke B cnyyvae ncrnonb3osaHmsa HALD
BMecTo HALDH.

Pesynbtarbl. O6GCcyxaeHune

OnbITbl MOKa3aIn, YTO Yy exell B Nnepsble OHW MNocne
POXOEHUS B runoTanammyeckoit 06nacTv NpoucxoaaT ns-
MEHEHUs B pacnpeneseHny HepBHbIX KIETOK, coaepxa-
wmx HALPH-gnadopazy/CNO (tabn. 1).

Mpy N3y4eHNN CEePUMHbIX CPE30B rMMoTaNIaMyca exe
B BO3PaCTe OOHOMO AHS MOC/e POXAEHUS OBHapyXeHbl
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Tabnuua 1. PacnpegeneHne HepBHbIX KNeTok, cogepxawumx HAOMH-on-
adopazy/ NOC, B CTpyKTypax runotaniamycay exxei B pasdHble CPOKM MocCT-
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yeckon obnactu (Lateral preoptic area), natepasb-
HOW runoTanamuyeckoir obnactu (Lateral

hypothalamic area) n B cynpamamMmMmmnnsapHom sgpe
(Supramammillary nucleus)). Takxe HAODH-n/

+ CNO-N031TNBHbLIE HEMPOHLI MOSIBAKIOTCS B napa-

BEHTpUKynsapHom sgpe (Paraventricular nucleus).

B nepuog mexay TpeTbUM U OEeCATbiIM OHEM

XU3HN exen rmnoTtanamyc coaepxut HAODPH-a/

CNO-103nTMBHbIE HENPOHbI HENPOHOB B Meau-
anbHoM npeonTtuyeckoi obnactn (Medial preoptic

area), nartepanbHOW MpeonTu4Yeckoi obnacTtu

(Lateral preoptic area), napaBeHTPUKYNSPHOM 0pe

HaTaJ/IbHOIo OHTOreHe3a.
CTpykTypa 1 peHb | 3 peHb | 10 geHb | 20 peHb | 28 peHb

Medial preoptic area - - + +

Lateral preoptic area + + + + +
Supraoptic nucleus - - - - +
Paraventricular nucleus - + + + +
Periventricular nucleus - - - - +
Lateral hypothalamic area + + + + +
Medial mammillary nucleus - - + + +
Supramammillary nucleus + + + +

+ (Paraventricular nucleus), natepanbHoi runotana-

Mpumeyanne:
3UTUBHBIE HEPBHbIE KIIETKW;

pa3a/NOC-no3NTMBHbIE HEPBHbLIE KIETKU.

HAO®H-a/CNO-
no3nTmUBHDLIE HEﬁpOHbI

TOoM Mo3re exa. Mukpodoto. x400.

HAO®PH-0/CNO-no3nTUBHbIE HEMPOHBLI B natepanbHOmn
npeontunyeckoi odnactu (Lateral preoptic area), natepasb-
HoOW rmnoTanamuyeckoii oonactu (Lateral hypothalamic area)
1 B cynpamamMMunnsipHom sape (Supramammillary nucleus).

Y exeli B BO3pacTe OOHOro JHS MOCie POoXAEHUs He
obHapyxeHbl HAAMDH-1/CNO-No3nTMBHbIE HEMPOHbBI B psae
CTPYKTYp runoTasiamyca, CoaepXkalimx Takue HempoHbl y
B3POC/bIX OpPraHn3mMoB. Tak, He obHapyxeHbl HAL®DH-n/
CNO-No3nTNBHbIE HENPOHbLI B MeguasnibHOW NpeonTuyec-
Ko obnactu (Medial preoptic area), cynpaontnyeckom sape
(Supraoptic nucleus), napaBeHTPUKYNIpPHOM aigpe
(Paraventricular nucleus), nepnBeHTPUKYNApPHOM aape
(Periventricular nucleus) n meguanbHOM MaMMUISIPHOM
agpe (Medial mammillary nucleus).

Y exel B BO3pacTe Tpex AHEeln Mnocne poXaeHus Tak
Xe, Kak U Yy OOHOOHEBHbIX €Xel, rmnotanamyc He copep-
T HAOPH-0/CNO- no3NTUBHBLIX HEMPOHOB B Meauasb-
HoW npeonTnyeckon obnactn (Medial preoptic area), cyn-
paonTuyeckom sape (Supraoptic nucleus), nepuBeHTPUKY-
napHom agpe (Periventricular nucleus) n megnansHOM Mam-
MunspHom sape (Medial mammillary nucleus).

MnoTanammyeckast 06nacTe TPEXAHEBHbIX Xeli coaep-
T HALPH-0/CNO-N03MTUBHbBIE HENPOHBI B TEX XE CTPYK-
Typax, 4TO U Yy OOHOOHEBHLIX (B narepasibHOl NpeonTu-

"+" - cTpykTypa comepxut HAADH-anadopasa/NOC-no-
- cTpykTypa He copepxut HAODH-anado-

Puc. 1. HALPH-0/CNO-no3nTUBHbIE HEPBHbLIE KNIETKM B NPOO0SroBa-

Munyeckon obnactn (Lateral hypothalamic area), B
cynpamaMmmumnapHom agpe (Supramammillary
nucleus) n MegMasbHOM MaMMUSIPHOM siope
(Medial mammillary nucleus).

Y exeli B BO3pacTe OeCATU OHEN nocne pox-
neHunsa He copepxut HAOPH-0/CNO-103NTUBHBIX
HEMpPOHOB cynpaonTunyeckom sape (Supraoptic
nucleus) M nNEepPUBEHTPUKYNSPHOM saape
(Periventricular nucleus). B Bo3pacte gBaguartu
OHel nocne poXAeHus Takke He COAEpPXUTCH
HAL®H-0/CNO-no3nTMBHBLIX HEMPOHOB B Cynpa-
onTuyeckomMm gagpe (Supraoptic nucleus) n nepu-
BEHTpUKynsapHom aape (Periventricular nucleus).

MHTeHcnBHO okpatleHHble HAAPH-0/CNO-no-
3UTUBHbIE HEPOHbI MOSIBASIIOTCS B CynpaonTuyec-
KoM aape (Supraoptic nucleus) n NepnBeHTPUKY-
napHom gaape (Periventricular nucleus) B nepuopg,
Mexay ABaauatbiM 1M ABaduatb BOCbMbIM OHEM
nocne poxaeHusl. Takum obpa3oMm, He CyLLLECTBY-
eT pasnuymin B pacnpegenedn HALMH-0/CNO-nosmtne-
HbIX HEMPOHOB B runotanamyce 28-O4HEBHOr0 XWBOTHOIO
MO CPaBHEHWUIO C B3POC/bIMAN XUBOTHbIMU (Tabn. 1).

Mpn n3yyeHnmn cepuiiHbIX CPEe30B MPOOOSITOBATOrO
Mo3ra, okpatleHHbIx Ha HAOMPH-n y exeir, HAOPH-a/CNO-
NO3NTUBHbIE HEMPOHbI 0OHAPYXEeHbI BO BCEX W3y4aeMblX
CTPYKTYypax: naparuraHToOKNeTOYHOM PETUKYNSIPHOM siape
(Paragigantocellular reticular nucleus), rMraHToKNETOHHOM
petukynapHom sape (Gigantocellular reticular nucleus),
MeananbHOM BecTubynapHom saape (Medial vestibular
nucleus), saapax conutapHoro TpakTta (Nucleus tractus solitarii),
naparpuremmHanibHom agpe (Paratrigeminal nucleus), na-
pameananbHoe peTukynspHoe aapo (Paramedian reticular
nucleus), knmHoBuaHoe aapo (Cuneate nucleus), nop3asnb-
HOE peTukynapHe 94po npogonroearoro mosra (Reticular
nucleus medulla dorsal) u BeHTpanbHOE PETUKYNSIPHE 9000
npoaonrosaroro moara (Reticular nucleus medulla ventral)
(pnc. 1).

MpeanocbiNkoli K NOCTaHOBKE 33434 HACTOSILLEro nc-
C/le0oBaHUS CNYXXMIM pa3BUBaAEMbIE NPEACTaBIEHNS O TOM,
4yto NO, CMHTE3NPYEMbIN HEPBHbLIMU KIETKaMM, MOXET
y4aCTBOBaTb B PasBUTUU CTPYKTYpbl U ¢yHkuumn LUHC, aB-
nsaacb 3pPEKTOPHOM MOJEKYNON, Bbi3biBalOLWEn rmMbenb
onpeaeneHHbIX KIIETOYHbIX CTPYKTYP, @ Takke Urpas Bax-
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HYIO pONb B MexaHu3max pOCTa HEPBHbIX OKOHYaHWUN W
HOPMMPOBAHNSA CUHANTUYECKUX KOHTaKTOB.

YCTaHOBNEHO, YTO B NEPBLIE AHMN U HEOENN NOCHe POX-
OeHns y exell B runotanaMmm4eckoin 0651actm npoucxoasT
3HauYnTEeNbHbIE U3MEHeHUS B pacnpegeneHun HAODH-o/
CNO-No3nTnBHbIX HEPBHLIX KIETOK. Tak, mMexay Opaaua-
TbiM 1 OBadUaTb BOCbMbIM AHEM MOCTHATa/IbHOrO Pas3Bu-
TS GOPMUPYIOTCA OCHOBHbIE YepTbl B pacnpeaeneHum
npeanonaraemMbix NO-CUHTE3NPYIOLLMX HEPBHbIX KIETOK,
XapakTepHble AN B3POCNOoro opraHMama.

[MonyyeHHble OaHHbIE CBMOETENLCTBYIOT O TOM, YTO, NO-
BuammMmomy, mexay 20 n 28-m gHeM nocne poXxaeHus npo-
NCXOOMT OKOHYaTeNbHOe CTPYkKTypHoe dopmupoBaHmne NO-

16(3) 2010

3aBNCUMBbIX CUCTEM HEPBHbIX LLEHTPOB r’mnoTtaJiamyca exen.

BbiBOAbl U nNepcnekTuBbl AaJibHEeWLINX
pa3paboTok

PeaynbTarhl MCCneaoBaHUs CBUOETENLCTBYIOT O TOM, YTO
OKOHYaTeNIbHoe CTpPYKTypHoe dopmmposaHme NO-3aBucu-
MbIX CUCTEM HEPBHbIX LIEHTPOB rmnoTanamyca exei npo-
MCXOOMT Mexay ABaduaTtbiM W ABaALaTb BOCbMbIM AHEM
nocne poxaeHus.

Mony4yeHHble OaHHbIE MO3BONSAOT YriyouTb NpeacTas-
JleHne 0 3aKOHOMEPHOCTAX GOPMUPOBAHUS U CTaHOBJE-
HMA B puno- n oHtoreHese NO-epruyeckoro annapara
MO3ra y HaCeKOMOSIOHbIX.
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PO3NOAIN HAADH-A/CNO-MO3UTUBHUX HEWPOHIB Y NMOCTHATAJIbHOMY OHTOrEHE3I B 1)KAKIB

AyHan B.l., Jlucwnii Bb.B.

Pestome. Meroio gaHoi poboru crano BuB4YeHHS! posnogineHHss HAL®DH-1/CNO-no3MTnBHUX HEPBOBUX KJITUH Y rOIOBHOMY MO3KY
B iXakiB B OHTOreHesi. BcraHoBneHo, o y nepLui AHi Ta TVXHI Micsisi HapOOXXeHHs B XXakiB y rinotanamiyHiv ginsHui BigbyBaloTsCs
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HYIO pONb B MexaHu3max pOCTa HEPBHbIX OKOHYaHWUN W
HOPMMPOBAHNSA CUHANTUYECKUX KOHTaKTOB.

YCTaHOBNEHO, YTO B NEPBLIE AHMN U HEOENN NOCHe POX-
OeHns y exell B runotanaMmm4eckoin 0651actm npoucxoasT
3HauYnTEeNbHbIE U3MEHeHUS B pacnpegeneHun HAODH-o/
CNO-No3nTnBHbIX HEPBHLIX KIETOK. Tak, mMexay Opaaua-
TbiM 1 OBadUaTb BOCbMbIM AHEM MOCTHATa/IbHOrO Pas3Bu-
TS GOPMUPYIOTCA OCHOBHbIE YepTbl B pacnpeaeneHum
npeanonaraemMbix NO-CUHTE3NPYIOLLMX HEPBHbIX KIETOK,
XapakTepHble AN B3POCNOoro opraHMama.

[MonyyeHHble OaHHbIE CBMOETENLCTBYIOT O TOM, YTO, NO-
BuammMmomy, mexay 20 n 28-m gHeM nocne poXxaeHus npo-
NCXOOMT OKOHYaTeNbHOe CTPYkKTypHoe dopmupoBaHmne NO-

16(3) 2010

3aBNCUMBbIX CUCTEM HEPBHbIX LLEHTPOB r’mnoTtaJiamyca exen.

BbiBOAbl U nNepcnekTuBbl AaJibHEeWLINX
pa3paboTok

PeaynbTarhl MCCneaoBaHUs CBUOETENLCTBYIOT O TOM, YTO
OKOHYaTeNIbHoe CTpPYKTypHoe dopmmposaHme NO-3aBucu-
MbIX CUCTEM HEPBHbIX LIEHTPOB rmnoTanamyca exei npo-
MCXOOMT Mexay ABaduaTtbiM W ABaALaTb BOCbMbIM AHEM
nocne poxaeHus.

Mony4yeHHble OaHHbIE MO3BONSAOT YriyouTb NpeacTas-
JleHne 0 3aKOHOMEPHOCTAX GOPMUPOBAHUS U CTaHOBJE-
HMA B puno- n oHtoreHese NO-epruyeckoro annapara
MO3ra y HaCeKOMOSIOHbIX.
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TPaHCLMTO3Y OLiHIOBa/IN 38 MOKa3HWKaMM 00'€MHOI Ta KisIbKICHOI LLifIbHOCTI MiKporiHOLMTO3HUX Be3ukyn (MIB), ix cepenHboi naoLui
3pi3y Ta gpakTopa opmu. Bumipu 3aiicHIOBa M Ha HaniBaBTOMaTUYHOMY MpPUCTPOI 0BPOOKU rpadidHnx 300pakeHb. BCTaHOBIEHO,
Lo y 7-go6osux Lypis i3 CAI" B eHaoTenia/ibHUX KJiTUHaxX KPOBOHOCHMX KaninspiB Miokapaa iHTeHCUBHICTb MiKpOMiHOLUMTO3Y 3a
KinbKICHUMU MOKa3HVKaMy He BiApi3HSIETHCS Bifl BIKOBOrO KOHTPO/O. Y 45-10608ux wypis i3 CAI” 36i/1bLLIEHHS KiflbKICHOMO Ta 00-
‘eMHoro npeactasHuuTBa MIB € rnposiBoM sik BiKOBUX 3MiH, Tak i KOMIMEHCaTOPHO-MPUCTOCYBaIbHUX MPOLIECIB Y KPOBOHOCHUX
Kaninspax Miokapaa y BiarnoBiab Ha, Xo4a i HE3Ha4YHe, ajsie 3HayyLLe MigBULLEHHS apTepiasibHOro TUCKY Y MOPIBHSIHI 3 IHTAKTHUMU
Lypamu Takoro X Biky. Y 100-go60Bux wwypiB i3 CAI kinibkicHa winbHicTs MINB nepeBuLLye NoKasHuK He Tinlbkin y 45-0060B1X LLYypIB
i3 CAT, aii y KoHTposi. Take 306i/1bLLEHHS MOXE BinobpaxyBaTu nifCuUaEHHS TPaHCLUMTO3Y NPy NoaasbLLIOMY 3POCTaHHI KPOB 'SHOMo
TUCKY | Matyi KOMIMEHCATOPHY CrpPSIMOBaHICTb. Y 240-n060Bux LUypiB i3 CAl” BinbyBaeTbCsl CyTTEBE 3MEHLLEHHS KinlbkocTi MIB Ta ix
3JINTTS, LLO € OHIEI 3 O3HAK 3pUBY KOMIMEHCaTOPHYIX MPOLIECIB B EHAOTENIT KPOBOHOCHUX KariasapiB Miokapaa.

KnouoBi cnoBa: aprepiasisHa rinepreH3sis, wypm, MiKporiHOUMTO3, MOCTHATaIbHWI Nepiog OHTOreHesy, e/1eKTPOHHAa MIKpOoC-

Kortisi, MOPHOMETPIS.

Bctyn

Y po3BUTKY apTepianbHOI rinepTeHsii BaXIMBY pPoOJib
Bimirpae ancoyHkuia enpotenito [Cobonesa u gp., 2001;
KyabmunHoBa, Cepkosa, 2008; Boulanger, 1999; Taddei et
al., 2003; Versari et al., 2009]. Npn BMBYEHHI LBOro nu-
TaHHS yBara AOCAiIAHMKIB NPUAINSAnacs, roIOBHUM YNHOM,
KPYNHUM cyanHam. JaHuX Wopo eHOoTenito KPOBOHOC-
HMX Kaningpis Npu LbOMY 3aXBOPIOBAHHI AyXe Mano, Togj
AK Bif, 3MiH iX ¢isionoriyHoro craHy 6arato B 4omy 3asie-
XNUTb YHKUiIOHYBaHHS OpraHiB, siki BOHM OOCNYroBylOTb.
OOMiH pPe4YoBUH 3HaXOOMTbCSA B MPSAMIM 3anexHOCTi Bif,
NPOHMKHOCTI KPOBOHOCHMX Kaninapis. OgHUM i3 ronos-
HUX 1T WASXIB € TPAHCLUTOS, CTPYKTYPHUM BUPKEHHAM
SAKOro € MiKpOniHOUMTO3HI Be3nkynu [KaparaHosB v ap.,
1980]. ®eHOTMNOBOIO OCOBGNMBICTIO KPOBOHOCHUX Karli-
ngpiB mMiokapga € nepeBaxaHHSa NPOLECIB MiKPOMiHOLM-
TO3y Hap, GiIOCUHTETUYHMMMU, TOOTO OCHOBHUMU CTPYKTY-
pamu, aKi npenctaBneHi B eHaoTenii umMx MiKpoCcyauH, €
MIMB. KinbkicHe NnpeacTaBHULTBO LMX CTPYKTYP 3MiHIOETb-
Csl B 31EXHOCTI Bif, BiKy Ta NarofioriYHOro CTaHy i Moxe
OyTN NOKa3HMKOM §IK cTagii AndepeHLiloBaHHS, Tak i CTy-
NneHs pPo3BMTKY MOLWKomKeHb [CTedyeHko, 1989].

Meroio paHoro gocnimkeHHs 6yno BMBYEHHS y BIKOBO-
My acnekTi ocobnMBOCTEN 3MiH MIKPOMIHOLUMTO3Y B KPO-
BOHOCHMX Kaningpax miokapia LUypiB 3i CNOHTaAHHOK ap-
TepianbHOIO rinepTeH3ielo.

Martepiann Ta metogu

0O6'exToM AoOCnimKeHHs By MOPDOMETPUYHI MoKas-
HMKWN MIKPONIHOLMTO3Y B €HA0TENIT KDOBOHOCHUX Kaninspis
Miokapaa nisoro wyHouka wypis i3 CAIM niHii CICAI Bikom
1,7, 45, 100 i 240 0i6. KoHTponem cnyxmnu iHTakTHi Lypwu
aHanoriyHoro Biky. TBapuH yTpMMyBa/In B YMOBaxX BiBapito
HaujioHanbHOro Megn4Horo yHiBepcuTeTy 3rigHO BUMOram
"EBpPONeCcbKOl KOHBEHLT MPO 3aXMCT XPebETHUX TBAPWH,
SKi BUKOPUCTOBYIOTHCS AJ151 EKCNEPUMEHTANTbHUX Ta HAyKOo-
Bux uinen" [1985]. Ycboro pocnigxeHo 50 wypie (no 5
TBAPWIH Y KOXHIl rpyni). ApTepiaibHNIA TUCK BU3HAYaNn y
45, 100 Ta 240-00060BKX LUypiB Ha XBOCTOBIi apTepii 3a
JonomMoroto nnetnamorpada.

Martepian onsg enekTpoHHO-MIKPOCKOMIYHUX AOCIMKEHb
dikcyBann 2,5% po34YMHOM rAOTAPOBOro anbaerigy Ha
docdarHomy Oydepi 3 godikcauieto B 1% pPO34YUHI 4OTU-
PbOXOKKMCY OCMito 3a MifIOHIHIOM, 3HEBOAHIOBAIN Y CrNp-

Tax 3pOCTaloH0l KOHLEHTpAaUi Ta aLeTOHi, 3annBanm y CymiLl
€enoH-apanauT 3rigHO 3arafibHONPUNHATIN MeToamui B.49.-
Kapyny (1984). YnbTparoHki 3pi3n BUrOTOBASAAM HA YNbTPa-
ToMmi Reihart (ABcTpis), koHTpacTyBanm 2% pO34YNMHOM ypa-
HinaueTaTy Ta umTpaTtomMm cBuHUo. MNpenapatn ¢poTorpady-
BaNM Mif enekTpoHHUM mikpockonom MNEM-125K npwu
36inbleHHi 20 Tucsay pas.

MopdOMETPUYHI OOCNIMKEHHA NPOBOANM HA HaniBas-
TOMatn4yHOMYy NPUCTPOI 06POBKM FrpadivHNX AOCHIMKEHDb 3a
[OMoOMOroto cneuianibHO Po3pobneHol Ha 6Gasi naboparopii
€NeKTPOHHOI MikpockoniT IHCTUTYTY npobnem natonorii npo-
rpamu "OpraHena”. BuaHayanu 06'em, skuii 3aimaiots MIMB
B OOouHULUj 06'emy uuTonnasmm (06'eMHa LWiNbHICTL), iX
KinbKiCTb B OOMHULI 06'eMy uuTonnasmm (kinbkicHa
WiNbHICTb), naowly 3pidy Ta dakTop GopmMn BE3NKY.

CratuctnyHy obpobKy OTPUMaHOro MaTtepiany npoBo-
UM 3a JONOMOro napameTpuyHoro kputepito Ct'iogeH-
Ta Ta HenapameTpryHoro kputepito Konmoroposa-CmipHO-
Ba 3rigHO NpUHUMNaM BapialiinHOl CTaTUCTUKN.

PesynbTtatn. OGroBOopeHHs

Y 45-po60Bux wWypiB i3 CAI' apTepianbHUii TUCK Nepe-
BULLLYE TUCK iHTAKTHUX LLYPiB LbOro X Biky (98,7+
6,1 mm pT. cT. Nnpotn 125,2+5,9 mm pT. CT.), X04a TUCK i
HE [ocsrae BENYUHU CTaTeBO3pPinX TBapuH. B iHTakT-
Hux 100-0o060BMX LLYypPiB apTepianbHUIA TUCK OOPiBHIOBAB
109,4%£5,3 mm pT. cT., TOoAi Ak y 100-mo6oBux WypiB 3i
CMOHTAHHOIO apTepiasibHOIO riNepTeH3ielo BiH KONMBABCA
y mexax 140-150 mm pT. CT., LLO B CEPEAHbOMY CTaHOBM-
no 145,3+5,1 mm pT. cT. Y 240-0000BMX iHTAaKTHUX LLYpPIB
apTepianbHuiA Tck gopiBHioBas 117,6+4,2 MM pT. CT., ay
wypis i3 CAI L€l X BIKOBOI rpynu apTepianbHUiA TUCK CTa-
HoBMB 151,2%£5,3 MM pT. CT. MMOPIBHAHHSA NOKAa3HUKIB ap-
TepialbHOro TUCKY Y HOPMOTEH3UBHUX Ta FiNEepPTEH3UB-
HUX TBApWH 3a Aonomoroto kputepito CT'togeHTa 3 BUCO-
KMM CTyrMeHeMm OOCTOBIPHOCTI CBiA4YMTb NPO iX BiAMIHHOCTI:
t=4,85>t =2.

EnekTpOoHHO-MIKpOCKONiYHNIA aHani3 nokasas, Wwo y 1-
nobosux wypie i3 CAI MiKpOMiHOUMTO3HI BE3MKYNN CMOC-
TepiralTbCs Y BCiX AiNFHKaxX LMTOMAasMu, Xxo4a i posnog-
i€Hi MO HMX HEPIBHOMIPHO. KniTnHW, Ae po3TawoBaHi OK-
pemi MINB, 4epryloTbCs 3 KNiTMHaMM 3 A0CTaTHLOIO KiNTbKICTIO
umx cTpykTyp. MINB 3ycTpivaloTbesa y BUrnaaji sk npukpinnie-
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Tabnuua 1. MopdomeTpuryHi nokasHnkn MIMB B eHpoTeniouMTax KPOBOHOCHMX Kaningpie Miokapaa iHTakTHMX wypis (K) Ta

wypis i3 CAr.
Bik 0O6’emHa winbHicte MMB, % KmbK'CHar'/":\f;’;'a'CTb MMB, Cepe,D,Hﬂ1né1_02u.’|:/zl-1K::Ar;|3y MMB, ®dakTop popmu MIMB
ni6
K CAl K CAl K CAl K CAIl

7 15,05+1,08 14,16=1,01 238,6x11,4 253,7+15,4 0,59+0,01 0,57+0,01 0,85+0,008 | 0,82+0,011
45 18,09+1,04* 17,20+1,07* 282,7+15,9* | 306,8+13,3*,** | 0,57+0,01 0,56+0,02 0,84+0,005 | 0,83+0,010
100 21,95+0,85 20,18+1,14 332,5+18,6* | 376,9+15,2*** [ 0,57+0,01 0,56+0,01 0,85+0,007 | 0,85+0,009
240 16,81+2,16* | 9,66+1,01 *,** 335,3+71,7 56,5+7,2 *** 0,52+0,02 | 1,17+0,03 *,** [ 0,78+0,01 | 0,83+0,01

Mpumitkn:*

HUX 00 6asanbHoi, abo NtoMeHanlbHOI MeMOpaH, Tak i auc-
KPETHMX oamHuUp. Mpn LbOMY KifbKiCTb iX HA MIOMEHABHIN
noBepxHi Ginblua, Hix Ha GasanbHili, TOOTO iCHYE nome-
HaNbHO-6a3aNIbHUIA TPAMIEHT.

Y 7-nob6oBux LypiB 3 A’ B eHOoTeniaflbHUX KNiTUHaX
KPOBOHOCHUX Kaninspie miokapia BiaOyBaeTbCs Tonorpa-
divHnn nepeposnoain MIMB. 3meHwyetbea ymncno MMB y
HaBKOMOSIAEPHIN 30Hi, IX NepeBakHa KifIbKiCTb JIOKami3yETbCA
B nepudepinHnx pingHkax, ge ix npeacrasHuurso MIB
TakoX CYTTEBO Bapitoe. CnocTtepiraloTbCa KAiTUHW, Oe
Ginblwicte MIMB posTawoBylOTbcs 3 OOKY NOMEHanbHOl
NOBEPXHi Kaninsapis, B iHWMX KNiTUHAX BOHW MEPEBaXAIOTb
3 6as3anbHOI CTOPOHU, a B OKPEMMUX KIITUHAX BOHM Maixe
BiACYTHI. JlocnTb YacTo 3ycTpivatoTbes MIB, ski BinbHO po3-
TalwoBaHi y umTtonnasmi. Moagexkyan, 06'€dHYyO4UCb, BOHWU
YTBOPIOIOTb KOMMEKCK, iHOAj Yy BUMNA4I NaHLIOXKIB Big,
JNIlOMeHaNIbHOI 00 6asanbHOI MOBEPXHi.

MopdomMeTprnyHUIA aHani3 nokasas, Lo 00'eM, KNI 3aii-
mMatoTe MINB B oanHULi 06'emMy UMTONNA3MN EHAOTENIOUMTIB
CTaTUCTUYHO OOHOTUMHMIA 3 @HANOrNYHMM MOKA3HUKOM Y
HOPMOTEH3NBHUX LLYPIB LIbOro X Biky. He BigpisHAETLCA Bif,
BiKOBOIO KOHTPOSIO i KiflbKicHa LwinbHicTb MIMB (Tabn. 1). Le
NiATBEPHKYETLCS PO3MNOAISIOM KNITUH 3a KinbkicTio MIMB (puc.
1), a Takox kputepiem Konmoroposa-CmipHoBa: 22=0,32<
K205=1,84, wo nigreepmkye Ho-rinotesy nNpo BiACYTHICTb
BiAMIHHOCTENM MiX BUGipKaMu y rpynax, siki mopiBHIOIOTLCS.
Pa3om i3 Tum, MIMB vy wypis 3 Al' MeHLwi 3a po3mipamu Ta
GinbLl BUTATHYTI 32 GOPMOIO, HiX Yy KOHTponi (Tabn. 1).

- CTaTUCTMYHO A0CTOBIpHA PI3HULSA MOPIBHAHO 3 BiKOBUM KOHTponem (p<0,05).

Y 45-0060BUX LUYPIB 3i CIOHTAHHOIO apTepianbHO
rinepTensieto MIMB po3noaifeHi HepiBHOMIPHO K i y ca-
MUX KNiITUHAX, Tak i B UMTOMMa3Mi aHaoriyHo nonepenHb-
OMYy TEPMiHY crnocTepexeHb. Y HabpskInx eHaoTenioum-
Tax KifbkicTe MIMB He3HayHa. BpaxoByloun MAOLLMPEHICTb
HaBPSKNMX eHOoTeNiounTiB, MOXHA OymMaTu, Lo AOCTYnN
NOXMBHUX PEYOBWUH OO0 KapaiomiounTis noripweHnn. Mop-
dOMETPUYHNI aHani3, y CBOIO Yepry, nokasaB CTaTUCTUY-
HO 3HayyLle 36iNbLUEHHS KinbKicHOI WjnbHOCTi MIMB B eH-
notenioumTax 45-n0o6oBux LypiB i3 CAI y NOpIiBHAHHI 3
rinepTEH3MBHUMU I0BEHINbHUMW TBapnHamu. Ane, Bpaxo-
BylOUM Te, WO Yy 45-0060BUX KOHTPONbHUX TBApWUH LIEN
NOKa3HMK TAaKOX 3HadyyLle MepeBULLYE BEANYUHU Mone-
penHboi BikoBOi rpynu (Tabn. 1), MOXHA NpUAYCTUTK, LLO
KinbkKicHe nigguweHHs MIMB B nepluy Yepry Bigobpaxae
BIKOBi 3MiHM IHTEHCUBHOCTI MikponiHoumMTody. Posnoain
KNiTUH 32 UMM NMOKasHMKOM Yy 45-0060BMX HOPMOTEH3NB-
HUX Ta riNnepTeH3NUBHUX LLYPiB OOHOTUMHMIA, WO NiaTBEpa-
Xy€eTbcs kpuTepieM Konmoposa-CmipHoBa (A?=0,12<

=1,84). Y NOpiBHSAHHI 3 NONEPEeaHbOI0 BiKOBOIO MPYMOIO
36iNbLUYETLCA TAKOX | 00'eM, akuin 3alimatotb MIMB B oan-
HUUj 06'eMy LUMTOMNA3MN eHOOTENIOUMTIB, ToAl SK TX pO3-
Mip1 Ta popma 3anmLaTbCsl He3MiHeHUMHN (Tabn. 1).

Y 100-0060BUX LUYPiB i3 CMOHTAHHOI apTepiabHOIO
rinepTeHsieto, MINB HepiBHOMIPHO 3anOBHIOIOTL NEPUdEPINHI
OinsiHKM eHpoTeniounTis. MNopyd 3 eHOoTENnioUMTaMu, B AKNX
MiCTaTbCS nuiie okpemi MIMB, po3TawoByOTbCA KAITUHU 3
GararouncensHMMU Beaukynammn. MopdomMeTprnyHMiA aHani3

nokasag, Lo KifibkicHa wwjnbHicTe MIMB 'y 100-
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Puc. 1. Poanogin enpotenioumTiB KDOBOHOCHMX Kaningapis iHTakTHUX wypis (K)
Ta wypie i3 CAl 3a kinbkicHow wWinbHicTio MIMB. Mo oci abcuuc - KinbkicHa
WinbHicTe MMB (1/MKM?); N0 OCi OpAMHAT - KifIbKICTb KNITUH (%).
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no6oBux LypiB i3 CAI cTaTMCTUYHO 3HaYyLLEe
nepeBnLLYye Lein Xe nokasHuK y 45-0060BMxX
rinepTeH3MBHMX Wypis. Cnig BigMiTnTn, WO 'y
wypiB 3i CAlN 36ibLLIEHHS LIbOro Noka3Hmka 3
BikOM BifOyBaeTbCs Gifbll IHTEHCUBHO, HIX Y

m 100-300 . . . .
iHTaKTHMUX TBapWH, BHACNIAOK 4Oro KinbkKicHa
301-500 . . L
< winbHicTb y 100-0060BMX LypiB i3 CAI 3Ha-
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yyule GinbLua, HiXX Yy BIKkOBOMY KOHTpOi (Tabn.
1). CyTTeBi 3MiHK 3a3Hae pPo3noain KiTMH 3a
KinbkicHOIO LWinbHicTio y 100-0060BUX LLypiB
i3 CAl'. AHani3 rictorpam CBig4NTb, LWO
KiNIbKICHI 3MiHW KNITWUH 33 LIMM MOKaSHUKOM i 3
BiKOM, i Ha MOYaTKOBKMX eTanax po3sutky CAI
BiAOyBalOTLCS 32 pPaxyHOK MOCTYMOBOro, He-
PIi3KOro Nepeposnoainy KAitMH Mix Knacom 3
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HE3Ha4YHUM YMC/IOM BE3WKYN Ta KnacoMm 3 HaiibinbLUoo
KinbkicTio umx cTpykTyp. Y 100-0060Bux wypis i3 CAIN pos-
nogin eHgoTeniounTiB HabyBae 30BCIM iHLLMIA XapakTep -
3Ha4HO (BiNbLU, HiX Y ABa pasn) 3MEHLLYETLCS YACNO KNITUH
3 HesHa4yHMM BMicTom MIMB i ogHo4acHO Pi3ko 36iNbLUYETb-
CS NPEACTAaBHULITBO KNITUH 31X BEMKOIO KiNbKiCTiO (puc. 1).
0O6'emMHa LWiNbHICTb, NnoLa 3pidy Ta gaktop dopmm MIMB y
100-0060BuX LypiB i3 CAI cyTTEBO He BiOPISHSAOTLCS Bif,
aHaNIoriYHMX NOKa3HUKIB BiIKOBOrO KOHTPOStO (Tabn. 1). Mpu-
YNHOIO MOCUJIEHHS MPOLECIB MIKPOBESUKYNALIT Y AaHIN
BiKOBI1 rpyni moxe 6yTn pekinbka ¢akTopiB: Le i nepe-
PO3MOoAiN Y MONEeKyIspHOMY CKnadi nnasMaTuyHux memo-
paH, i HaKOMMYEHHS iOHIB KaNbLjtO B LUTONJIAa3Mi, i akTuBaLlisa
NPOoLECIB NEePEKMCHOro OKUCNEeHHs niniais. Yci ui nepedy-
[OBW NpUTaMaHHi apTepianbHil rinepTeHsii i MOXyTb Bigirpa-
BaTW MNEBHY POJib Y 3MiHaxX TPaHCUMTO3Y, KOTPI B LEN nepion,
CMOCTEPEXEHb BCE X TaKMU HOCATb KOMMEHCATOPHY CAPSAMO-
BaHICTb.

Y 240-po60BuUX LLypiB 3i CMOHTAHHOI apTepiasibHO
rinepTensielo MIMB, 9k i B KOHTPONi, PO3TaLLOBYIOTLCS Ha
0OasanbHili, NtOMeHanbHIlM NOBEpPXHi, BiNbHO B LMTOMNIa3Mi.
MopdomeTpnyHuii aHania nokasae iX 3HaAYHi KiNbKiCHI
3MiHN. Tak, o6'eMHa LWinbHIiCTb Yy wypiB i3 CAl 3Ha4HO
MEHLLa, HiX Y HOPMOTEH3MBHUX. Maiixe y 6 pasiB 3MeH-
LUIYETBbCA X KiflbKiCHA LLiSIbHICTb, @ cepenHsa nnowa 3pisy
Maiixe BABIiYi 30iNIbLLUYETLCS, BOHWU CTaloTb OiNbLl OKPYr-
JIMMKN PO LLO CBiAYMTb MOKasHUK daktopa Gopmu, SKmin
cTae 6nmxyYMM fo ogMHuL (Tabn. 1). 36iNblIEeHHS noLj
MIB moxe OyTn NOB'3aHO 3 TUM, WO A0 NepeHocy peyo-
BWH i3 MNPOCBITY KPOBOHOCHMUX KanifspiB B iHTEPCTULT i
HaBMakn 3a/1y4alTbCA MyNIbTUBE3NKYNSAPHI KOMMIEKCH, YT-
BOPEHi BHacnigok anutrs MIMB.

BUCHOBKM Ta nepcnekKTUBU noganbLumnx
po3pob6ok
1. B eHpoTenianbHMX KNiTMHAaX KPOBOHOCHMX Kaninapis
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Miokapa IoBeHiNbHUX LwypiB (7-My fobosi) i3 CAI kinbkicHa
WinbHicTb MINB HaliMeHLwa y NOPIBHAHHI 3i CTapwmMn 3a
BiKOM TBapuHaMmn, ane 3HadyLLe He BiAPI3HAETbCS Bif, LbOro
X MOKa3HMKa Yy TBApPUH BIiKOBOrO KOHTPOSIO. B TOM Xe yac
cepenHi poamipu MIMB cTaTCTUYHO OOHOTUMHI 3 BiKOBUM
KOHTPOMEM | 3aIMLIAOTLCA HE3MiIHEHUMK Yy 45- i 100-00-
GOBUX TiNEpPTEH3MBHUX LUYPIB.

2. MNpwn 36inbWeHHI Biky Ao 45 gi6 cnocrtepiraetbcs
NiaABULLIEHHSA KiNbKicCHOro Ta 06'€EMHOro nNpeacTaBHULTBA
MIB. Lle € nposiBOM §IK BiKOBUX 3MiH, TaK i KOMNeHcaTop-
HO-MPUCTOCYBAILHNX MPOLECIB Y KPOBOHOCHMX Kaninsgpax
Miokapaa y BignoBiap Ha, xo4a i HE3Ha4yHe, ane 3Hadylle
306iNIbLLIEHHS apTePiasIbHOr0 TUCKY Y NMOPIBHSIHI 3 iIHTAKTHW -
MW LLLypamMn OJHAKOBOrO BiKYy.

3. Y cTateBo3pinMx HOPMOTEH3MBHMX LLYPIB KiflbKicHa
Ta 00'eMHa WinbHicTb MIMB cTtatMcTM4yHO oaHOTUNHI Yy 100-
Ta 240-00060BMX TBAPUWH i 3Ha4yLLe BinbLui, HX aHanorivHi
NOKa3HWKM Yy NonepeaHin TepmiH cnocrtepexerb. Y 100-
nobosux wypis 3i CAI kinbkicHa WinbHicTe MMNB nepeBu-
LLYE He TiNbkM NOoKas3HuK y 45-0060BUX FiNepTEH3UBHUX
LLYPIB, @ 1 KOHTPONbHY BENNYUHY. Take 30iNbLUEeHHS MoXe
BioOpaxyBaTn MiACUNEHHS TPaAHLUMTO3Y NMpu NopasiblLUo-
My 3POCTaHHi KPOB'AHOrO TUCKY i MaTn KOMMEHCATOPHY
CNPSIMOBAHICTb.

4. Y 240-po6oBux wypiB i3 CAl BinOyBaeTbCa CyTTEBE
3MeHLUEeHHs KinbkocTi MIMB, iX 3nnTTs, BHAcniaoK 4oro pos-
Mipyu MIMB 36inbluyioTbCa Malixke yoBidi, WO € OOHielo 3
O3HaK 3pUBY KOMMNEHCATOPHMX MNPOLECIB B eHOoTenii Kpo-
BOHOCHMX Kaningapis miokapaa.

MpoBeneHnn ynbTPacTpykTypHUn MOPOOMETPUYHHNN
aHani3 O03BOJIMB BCTAHOBUTM BiKOBI 0COBAMBOCTI 3MiH
MiKPOMIHOUMTO3Y NMPU BPOMKEHOMY FiNOTUPEO3i Ta NOro
BiOMIHHOCTI Bifg, KOHTPONbHMX MOKa3HWKIB. OTpuUMaHi pe-
3yNAbTaT MOXYTb OYyTW BMKOPMUCTaHI B NAajiblLUOMy Mpu
BWU3HAYEH| TAKTUKM NiKyBaHHS AAHOI NaTonorii Ta Npu OLiHL
edeKTMBHOCTI papMakonoriyHoOi KopekLii.
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OCOBEHHOCTU U3MEHEHUA MUWKPOMWHOLMUTO3A B KPOBEHOCHbIX KAMWUJJISPAX MWUOKAPAOA KPbIC CO
CMOHTAHHOW APTEPUAJIbHOMW FUMNEPTEH3MEA B NMOCTHATAJIbHOM MEPUOAE OHTOrMEHE3A

Yyxpaii C.M.

Pe3iome. MeTogom ynbTpacTpykKTypHOro MophOMETPUYHECKOro aHanms3a NCCaenoBaHbl KPOBEHOCHbIE Kanuanspsl mMmuokapaa 1, 7,
45, 100 n 240-cyTO4HbIX HOPMOTEH3UBHbLIX Kpbic (WKR) 1 KpbiC CO CMOHTaHHOW apTepuasibHo runepteH3ver nnHumn HUCAI
(CAl). VIHTEHCUBHOCTb TPaHCLMTO3a OLIEHUBA/IN MO 1oKa3aresisiM O0ObeMHOU U KOJINYECTBEHHOM M0THOCTY MUKPOMUHOLMTO3HbIX
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Be3ukyn (MIB), nx cpeagHeri naowann cpesa n ¢dakTopa ¢opmsbl. VismepeHuss npoBoanan Ha nosyaBToMaTtnyeckomM rnpubope
00paboTkn rpapuyecknux M3MepPeHuii. YCTaHOB/IEHO, 4TO Y 7-CYTOYHbLIX KpbiC 3 CAIT B aHAOTENMaIbHbIX K/1€TKax KPOBEHOCHbIX
Kanuanspos mMuokapaa NMHTEHCUBHOCTb MUKPOMUHOUMTO3a MO KOJIMYECTBEHHbIM 10Ka3aTesnsiM He OT/INYaeTcss OT BO3PacTHOro
KOHTPOsSA. Y 45-cyTOYHbIX Kpbic n3 CAlC yBesimyeHne KoIm4eCcTBeHHOro n obbemMHoro npeacrasutenscrsa MIB sBasercs: nposis-
JIEHNEeM Kak BO3PAaCTHbIX W3MEeHEHWI, TaKk Y KOMIEeHCaTOpHO-MPUCIOCOOUTENbHbLIX MPOLECCOB B KPOBEHOCHbLIX Karusaspax Muo-
Kapaa B OTBET Ha XOTb U HE3HA4YNTEe/IbHOE, HO AOCTOBEPHOE NOBLILLIEHNE aPTEPUATIbHOIO AaBJEHNSI MO CPaBHEHMIO C MHTAaKTHbIMUN
Kpbicamu 3TOro xe Bospacta. Y 100-cyTo4Hbix KpbiC n3 CAlT konnyecTBeHHasi naoTHocTb MIIB npesbiliaeT rokasarenn He
TO/IbKO 45-cyTO4HbIX KPbiC 3 CAl, HO M KOHTPOJIbHbLIX. Takoe yBennyeHne MOXET oTobpaxaTb YCueHue TpaHcumuTo3a rnpu
AaslbHeLeM YBe/IMYEeHNN KPOBSIHOrO 4aB/eHUs U UMETb KOMIEHCATOPHYIO HarnpaBieHHOCTb. Y 240-cyTouyHbix kpbic n3 CAl
npoONCXoANT CYLLECTBEHHOE YMEHbLUEHne konndectBa MIB n nx civsHus, 4TO SIBASIETCS OOHUM W3 MPU3HAaKOB CpbiBa KOMIEHCa-
TOPHbIX MPOLECCOB B 3HAOTE/NMN KPOBEHOCHBIX KarnwiispoB MUOKapaa.
KnioueBble cnoBa: aprepuasibHasi rmnepTeH3unst, KPbICbl, MUKPOMUHOLMNTO3, MOCTHATA/IbHbIN MEPUOL OHTOreHe3a, 3/1EKTPOHHas!
MUKPOCKONUsi, MOPPOMeETPUS.

PECULIARITIES OF CHANGES OF MICROPINOCYTOSIS IN MYOCARDIUM BLOOD CAPILLARIES OF RATS WITH
SPONTANEOUS HYPERTENSION DURING POSTNATAL PERIOD ONTOGENESIS

Chuhray S.

Summary. Myocardium blood capillaries of 1, 7 45, 100 and 240 days old normotensive (WKR) rats and ISIAH line rats with born-
in hyperthyroidism were investigated with the help of ultrastructural morphometric analysis. The intensity of transcytosis was estimated
by indicators of volume and quantitative density of micropinocytosis vesicles (MPV), their average square cut and form issue. All
measurements were done on half-automatic graphic images processing device. It was established that according to quantitative
indicators intensity of micropinocytosis in endothelial cells of blood capillaries in myocardium at 7 days old ISIAH line rats does not vary
from age indicators. Increase of quantitative and volume representation of MVP, at 45 old ISIAH line rats, result both aging changes as
well as compensate-adaptive processes in blood capillaries of myocardium in a respond on although small but significant rise of blood
pressure comparing to intact animals of the same age. Quantitative density of MVP at 100 days old ISIAH line rats exceeds MVP not
only of 45 days old rats, but also MVP of control group. Such an increase can reflect strengthening of transcytosis with further grow of
blood pressure and have a compensatory function. Significant reduce and merge (fusion) of MVP can be noticed at 240 days old
ISIAH rats, that is one of the features of compensatory processes failure in the endothelium of blood capillaries of myocardium.
Key words: hypertension, rats, micropinocytosis, electron microscopy, postnatal ontogenesis morphometrics.
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ANDDY3HASA KUCTO3HASA BOJIESHb MOJIOYHOW XXEJIE3bI. BOMPOCHI
MOP®OIEHE3A, YJ/IbTPACTPYKTYPHbIX OCOBEHHOCTEN U

SKCNEPUMEHTAJ1IbHOINO MOAEJIMPOBAHUSA
MHuuxosu4y M.B., TepHos M. M.

QY BINO Ps3aHcknii rocynapCTBEHHbIN MeAVLMHCKUIA YyHUBEPCUTET UMeHU akagemuka .11, Maenosa (yn. BeicokoBonbTHas, 9,
PsasaHb, 390026, Poccus)

Pestome. VzydeHbl MOppODYHKLUNMOHAIBHBIE U YIbTPACTPYKTYPHLIE OCOBEHHOCTY MOSIOYHOM Xene3bl Mpu PasandHbIX MCTo-
J10rn4eckux BapmuaHTax ¢prbPOKNCTO3HbIX UBMEHEHWI, AaHa OLIeHKa dKCIEPUMeHTallbHOM MOLEIN KUCTO3HOM MacTonarmy.
KnioueBble cnoBa: mosnouHas xesesza, MOpgoreHes, yabTPacTpyKTypa, MacTonartus.

BBepeHue

MocnepgHue rogbl XxapakTepuaytoTcs Pes3kMM BO3pac-
TaHWEM 4acToTbl 3a00NeBaHMt MONIOYHbLIX Xenéa. Han-
OonbLINI yaenbHbIN BEC cpeay Ux NoOpoKa4yeCTBEHHOM
naTosiorMn COCTaBNAIOT rMnepnaacTuyeckne npoLecchl,
00beANHEHHbIE OBWMM TEPMUHOM "HUBPO3HO-KNUCTO3-
Hasa 6onesHb” unu "mactonatna”. Mo gaHHBIM MHOMO4YMC-
JNIeHHbIX uccnegoBaHuin, pubPO3HO-KMCTO3Has 6one3Hb
(PKB) siBnsieTcs Hambonee pacnpoCTpaHeHHbIM O06po-
Ka4yeCcTBEHHbIM 3aboneBaHMEM MOJMOYHbIX Xenes. Yac-
ToTa PKB B nmonynsaumm NOCTOSIHHO PacTeT U B HacTosA-
Liee BpemMsi No AaHHbIM PasfNyHbIX aBTOPOB COCTaBNsET
20-60%, a 'y XeHLWMH penpoaykTMBHOro BO3pacTa, C pas-
JINYHBIMW TUHEKONIOrMYeckuMmn 3aboneBaHnAMKM, OOCTU-
raet 95% [bypauHa, 1998; Pan3nHckuii, Opamanu, 2003;
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CwupopoBa v ap., 1995], 4yto obycnaenMBaeT Ypes3Bblyaii-
HYIO aKTyaJlbHOCTb MpoGnembl. DBONIOLUMS NpeacTaBe-
HUA o0 Buonormnyeckoii cywHoctn OKB B TeueHne Gonee,
4yem cTa neT npoucxogmna B LUMPOKOM Auanas3oHe: OT
NPU3HaHUS 3TO MaToNorMn B KadecTBe 00s3aTesbHOro
aTana HeonacTU4eckon TpaHchopmauum A0 OTpULAHUS
onpeaeneHns kak "6onesHb".

M3yyeHne mMexaHM3MOB pas3BUTUSl, CBOEBPEMEHHas
ONarHocTnka u nedeHne GpubposHO-KUCTO3HOM 6onesHu
(PKB) BaxHbl B CUJly ABYX OCHOBHbIX OOCTOSATENLCTB: BO-
nepBblX, Y 4acTU NauMeHTOK pasBuTne 3abosieBaHusl Co-
NPOBOXAAETCH BbIPQKEHHON KIMHMYECKON CUMMTOMATK-
KOW, CHMXaIOLLIEe Ka4ecTBO UX XM3HW; BO-BTOPLIX, MPOSM-
depatmBHble dopmbl KB saBnsitoTCs dakTopammn pucka



BICHUK MOP®OOTIT

16(3) 2010
REPORTS OF MORPHOLOGY
Be3ukyn (MIB), nx cpeagHeri naowann cpesa n ¢dakTopa ¢opmsbl. VismepeHuss npoBoanan Ha nosyaBToMaTtnyeckomM rnpubope
00paboTkn rpapuyecknux M3MepPeHuii. YCTaHOB/IEHO, 4TO Y 7-CYTOYHbLIX KpbiC 3 CAIT B aHAOTENMaIbHbIX K/1€TKax KPOBEHOCHbIX
Kanuanspos mMuokapaa NMHTEHCUBHOCTb MUKPOMUHOUMTO3a MO KOJIMYECTBEHHbIM 10Ka3aTesnsiM He OT/INYaeTcss OT BO3PacTHOro
KOHTPOsSA. Y 45-cyTOYHbIX Kpbic n3 CAlC yBesimyeHne KoIm4eCcTBeHHOro n obbemMHoro npeacrasutenscrsa MIB sBasercs: nposis-
JIEHNEeM Kak BO3PAaCTHbIX W3MEeHEHWI, TaKk Y KOMIEeHCaTOpHO-MPUCIOCOOUTENbHbLIX MPOLECCOB B KPOBEHOCHbLIX Karusaspax Muo-
Kapaa B OTBET Ha XOTb U HE3HA4YNTEe/IbHOE, HO AOCTOBEPHOE NOBLILLIEHNE aPTEPUATIbHOIO AaBJEHNSI MO CPaBHEHMIO C MHTAaKTHbIMUN
Kpbicamu 3TOro xe Bospacta. Y 100-cyTo4Hbix KpbiC n3 CAlT konnyecTBeHHasi naoTHocTb MIIB npesbiliaeT rokasarenn He
TO/IbKO 45-cyTO4HbIX KPbiC 3 CAl, HO M KOHTPOJIbHbLIX. Takoe yBennyeHne MOXET oTobpaxaTb YCueHue TpaHcumuTo3a rnpu
AaslbHeLeM YBe/IMYEeHNN KPOBSIHOrO 4aB/eHUs U UMETb KOMIEHCATOPHYIO HarnpaBieHHOCTb. Y 240-cyTouyHbix kpbic n3 CAl
npoONCXoANT CYLLECTBEHHOE YMEHbLUEHne konndectBa MIB n nx civsHus, 4TO SIBASIETCS OOHUM W3 MPU3HAaKOB CpbiBa KOMIEHCa-
TOPHbIX MPOLECCOB B 3HAOTE/NMN KPOBEHOCHBIX KarnwiispoB MUOKapaa.
KnioueBble cnoBa: aprepuasibHasi rmnepTeH3unst, KPbICbl, MUKPOMUHOLMNTO3, MOCTHATA/IbHbIN MEPUOL OHTOreHe3a, 3/1EKTPOHHas!
MUKPOCKONUsi, MOPPOMeETPUS.

PECULIARITIES OF CHANGES OF MICROPINOCYTOSIS IN MYOCARDIUM BLOOD CAPILLARIES OF RATS WITH
SPONTANEOUS HYPERTENSION DURING POSTNATAL PERIOD ONTOGENESIS

Chuhray S.

Summary. Myocardium blood capillaries of 1, 7 45, 100 and 240 days old normotensive (WKR) rats and ISIAH line rats with born-
in hyperthyroidism were investigated with the help of ultrastructural morphometric analysis. The intensity of transcytosis was estimated
by indicators of volume and quantitative density of micropinocytosis vesicles (MPV), their average square cut and form issue. All
measurements were done on half-automatic graphic images processing device. It was established that according to quantitative
indicators intensity of micropinocytosis in endothelial cells of blood capillaries in myocardium at 7 days old ISIAH line rats does not vary
from age indicators. Increase of quantitative and volume representation of MVP, at 45 old ISIAH line rats, result both aging changes as
well as compensate-adaptive processes in blood capillaries of myocardium in a respond on although small but significant rise of blood
pressure comparing to intact animals of the same age. Quantitative density of MVP at 100 days old ISIAH line rats exceeds MVP not
only of 45 days old rats, but also MVP of control group. Such an increase can reflect strengthening of transcytosis with further grow of
blood pressure and have a compensatory function. Significant reduce and merge (fusion) of MVP can be noticed at 240 days old
ISIAH rats, that is one of the features of compensatory processes failure in the endothelium of blood capillaries of myocardium.
Key words: hypertension, rats, micropinocytosis, electron microscopy, postnatal ontogenesis morphometrics.

© MHuxosuy M.B., TepHos M.M.
YOK: 616.69-053.31

ANDDY3HASA KUCTO3HASA BOJIESHb MOJIOYHOW XXEJIE3bI. BOMPOCHI
MOP®OIEHE3A, YJ/IbTPACTPYKTYPHbIX OCOBEHHOCTEN U

SKCNEPUMEHTAJ1IbHOINO MOAEJIMPOBAHUSA
MHuuxosu4y M.B., TepHos M. M.

QY BINO Ps3aHcknii rocynapCTBEHHbIN MeAVLMHCKUIA YyHUBEPCUTET UMeHU akagemuka .11, Maenosa (yn. BeicokoBonbTHas, 9,
PsasaHb, 390026, Poccus)

Pestome. VzydeHbl MOppODYHKLUNMOHAIBHBIE U YIbTPACTPYKTYPHLIE OCOBEHHOCTY MOSIOYHOM Xene3bl Mpu PasandHbIX MCTo-
J10rn4eckux BapmuaHTax ¢prbPOKNCTO3HbIX UBMEHEHWI, AaHa OLIeHKa dKCIEPUMeHTallbHOM MOLEIN KUCTO3HOM MacTonarmy.
KnioueBble cnoBa: mosnouHas xesesza, MOpgoreHes, yabTPacTpyKTypa, MacTonartus.

BBepeHue

MocnepgHue rogbl XxapakTepuaytoTcs Pes3kMM BO3pac-
TaHWEM 4acToTbl 3a00NeBaHMt MONIOYHbLIX Xenéa. Han-
OonbLINI yaenbHbIN BEC cpeay Ux NoOpoKa4yeCTBEHHOM
naTosiorMn COCTaBNAIOT rMnepnaacTuyeckne npoLecchl,
00beANHEHHbIE OBWMM TEPMUHOM "HUBPO3HO-KNUCTO3-
Hasa 6onesHb” unu "mactonatna”. Mo gaHHBIM MHOMO4YMC-
JNIeHHbIX uccnegoBaHuin, pubPO3HO-KMCTO3Has 6one3Hb
(PKB) siBnsieTcs Hambonee pacnpoCTpaHeHHbIM O06po-
Ka4yeCcTBEHHbIM 3aboneBaHMEM MOJMOYHbIX Xenes. Yac-
ToTa PKB B nmonynsaumm NOCTOSIHHO PacTeT U B HacTosA-
Liee BpemMsi No AaHHbIM PasfNyHbIX aBTOPOB COCTaBNsET
20-60%, a 'y XeHLWMH penpoaykTMBHOro BO3pacTa, C pas-
JINYHBIMW TUHEKONIOrMYeckuMmn 3aboneBaHnAMKM, OOCTU-
raet 95% [bypauHa, 1998; Pan3nHckuii, Opamanu, 2003;
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CwupopoBa v ap., 1995], 4yto obycnaenMBaeT Ypes3Bblyaii-
HYIO aKTyaJlbHOCTb MpoGnembl. DBONIOLUMS NpeacTaBe-
HUA o0 Buonormnyeckoii cywHoctn OKB B TeueHne Gonee,
4yem cTa neT npoucxogmna B LUMPOKOM Auanas3oHe: OT
NPU3HaHUS 3TO MaToNorMn B KadecTBe 00s3aTesbHOro
aTana HeonacTU4eckon TpaHchopmauum A0 OTpULAHUS
onpeaeneHns kak "6onesHb".

M3yyeHne mMexaHM3MOB pas3BUTUSl, CBOEBPEMEHHas
ONarHocTnka u nedeHne GpubposHO-KUCTO3HOM 6onesHu
(PKB) BaxHbl B CUJly ABYX OCHOBHbIX OOCTOSATENLCTB: BO-
nepBblX, Y 4acTU NauMeHTOK pasBuTne 3abosieBaHusl Co-
NPOBOXAAETCH BbIPQKEHHON KIMHMYECKON CUMMTOMATK-
KOW, CHMXaIOLLIEe Ka4ecTBO UX XM3HW; BO-BTOPLIX, MPOSM-
depatmBHble dopmbl KB saBnsitoTCs dakTopammn pucka
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0N pa3BuUTUS paka MonodYHon xenesbl [Lowe Lin, 2000;
Khan et al., 2005].

DrnbpP0o3HO-KNCTO3HAsA O0NIe3Hb MOJIOHHbIX XEeNné3 siB-
nseTcsa KOMMNJEKCHo npobnemoii, Hay4Hble, ne4yebHOo-
JnarHoctTuyeckne, MeToaonormyeckme U opraHmM3aumoH-
Hble acnekTbl KOTOPOWM HOCAT MEXAUCLMMNIMHAPHbINA Xa-
paktep. Cnoxmelascs B Poccun cucrtema opraHmaaumm
MeOMUMHCKOM MOMOLLUM XEHCKOMY HaceNeHuio onpepe-
NSeT LeHTpalbHOe MECTO aKyLLepCKO-TMHEKOSIOrMYeCcKom
CNnyx06bl B OMarHoCTUke U feveHnn OobpokadeCTBEHHbIX
3aboneBaHnii MOJOYHbIX Xenél3. OgHako OCTaloTCs He-
M3BECTHLIMW 3TUONOMNSA N MHOFME achnekTbl naTtoreHesa
3ab0s1eBaHNSA, OTCYTCTBYET 0OOLLenpuHaTas TEPMUHONO-
rnsl, eauHblA NPUHLMN CUCTEMATUKN AAHHOW MaTonormu,
MMetTCs Knaccu@UKauMOoHHbIE Pa3HOYTEHUS, HEeT aaek-
BaTHOM 3KCNEPUMEHTaIbHOW MOAENUN BblleyKasdaHHOM
naronormn. Tak, JaHHble OTEYECTBEHHOW U 3apybexHOom
nnTepaTtypbl He AatloT OAHO3HAYHOro NMPeaAcTaBSIEHUS O
HaNIMYMN NATOreHEeTMYECKO CBA3U MEXOy COCTOSHUEM
rOPMOHANIbHOM DYHKUMN SNYHUKOB U pas3BuUTUEM ¢pub-
PO3HO-KNCTO3HOW 6one3vn [CupopoBa n ap., 2000;
Hilakivi-Clarke et al., 2002]. 9kcnepumMmeHTaTtopbl 0OOHO-
OOKO OLIEHMBAIOT U3MEHEHUSI B MOJIOYHbIX XKenesax 3KC-
NepUMeHTasNIbHbIX XUBOTHbIX, HE MPUBOOAT Pa3BEPHYTbIX
Mopdonornyecknx kapTuH npu mopenvpoBaHum OKB.
CBeneHuns 0 cofepXaHun 3CTPOreHOBbLIX PeuenTopoB B
TKaH$IX MOJIOYHON xenesbl Npu eé Gnbpo3HO-KNCTO3HbIX
M3MEHEHUAX NPeacTaBfeHbl TONMbKO B eANHNYHbIX pabo-
Tax [Shoker et.al., 2000; Khan et al., 2005]. HeogHo3Hau-
HO OUEHNBAETCS Posb NpoandepaTMBHON akTUBHOCTU U
anonTosa anuTennanbHbiX KNETOK B pasBuUTUKM runepnia-
CTMYEeCcKoro npouecca B MOJIOYHbIX xenesdax [XXypaene-
Ba, 1954; Cnpoposa, 1995].

Hanbonee pacnpoCTpaHEHHOW SIBASeTCs To4ka 3pe-
HUS O OANCrOPMOHaNIbHOM npoucxoxaeHun MK monoy-
Hol xenesbl [XKypasnesa, 1954, 1966; Hilakivi Clarke et
al., 2002; Dabrosin, 2003], ocHOBaHHas Ha BbIBNEHUMN
npw AAHHOW NaToONOrnU TakUX HAPYLLUEHW, KaKk aHOBY/IS-
UMa U HeOoCTaTOYHOCTb NloTeUMHOBON ¢asbl. OgHako, B
psage uccnepoBaHuin bybnukoea WN.O. n Kynukosa E.MM.
(2000)6b110 NOKa3aHO OTCYTCTBME 3aBMCUMMOCTU MeXay
Mop@dOonornyeckumMm nepectpomkamm TKaHU MOJIOHHOMN
Xenesbl U UBMEHEHMEM B KPOBU KOHLIEHTpAaLMN FrOPMO-
HOB rnunodunsa u nepmudepunyecknx aHOOKPUHHbIX opra-
HoB [Rudland et al., 1995]. BoamoxHocTb passutua OKb
06e3 BUONMOWN NMPUYUHBI, a TaKxKe LUMPOoKas pacrnpocTpa-
HEHHOCTb J0OPOKAYEeCTBEHHbIX MMMNEPnIacTUY4eCcKnX npo-
LLECCOB B MOJIOYHOW Xene3e C HapyLleHWEM COOTHOLe-
HUS CTPOMa/IbHOTO N ANUTENNANIbHOIO KOMMOHEHTOB MO-
3B0NMAM Konnermn amepmkaHckux naTosioros, kak ykasa-
HO B padote Rosen P.P. n Oberman H.A. B 1993 roay,
peKkoMeHA0BaTb UCMONb30BaHMe TepMnHa "PrUbpPOKNCTO3-
Hble M3MeHeHUua", nnn "pnbpPOoKNCTO3HOE COCTOSIHUE
MOJIO4YHOM Xenesbl".

Lenb paboTbl: N3y4nTb MOPDOOPYHKLNOHANbHBLIE U
YNIbTPaCTPYKTYPHbIE OCOBEHHOCTM MOJIOYHOW Xenesbl Npu
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Pa3NnYHbIX FMCTOJIONMYECKMX BapuaHTax GprubpoKMcTos-
HbIX U3MEHEHWNI 1 OLEeHUTb pa3paboTaHHYIo SKCMepUMeEH-
Ta/lbHYIO MOAE/b KMCTO3HOW MacTonaTuu.

Martepuanbl 1 meTogbl

Matepuranom ans SaHHOro UCCNeaoBaHUS NOCTYXNAN
KYCOYKN OMyXOsiEM MOMOYHOWM Xenesbl, NoSy4eHHblIE BO
BpeMs onepaumii y 158 6onbHbIX B BO3pacte oT 26 a0
82 net. NpenonepaunoHHbIn AMarHo3 y 73 60JIbHbIX 3BY-
Yyan kak mactonartus, y 46 - pubpoageHoma, y 23 - nodo-
3peHne Ha pak U y 16 naumeHToKk andoysHbii prnbpoa-
neHomarto3. Pasmepbl onyxonei konebanuck ot 1,5 go
4,5 cm B nonepeyHuke.

[nsa BocnponsseneHns Mactonatum B aKCNepuMeHTe
Hamu Gblna n3bpaHa MeToavka, Npu MOMOLLY KOTOPOW
CO3[aBaJICs NOCTOSIHHbIM N30ObITOK 3CTPOreHOB B OPraHmn3-
Me MOJOMbITHOrO XMBOTHOro. B onbiTe yyactBoBano 45
OMbITHbIX 6esbix 6ecrnopoaHbIX JEBCTBEHHbLIX CAMOK KPbIC,
macconn 180-200 rpammoB, 1 10 KOHTPONbHbLIX XWUBOT-
HbIX, HE MOJly4aBLUMX MHBLEKUUIA CMHICTPOJA, CoaepKa-
LUMXCS B CTAHOAPTHbIX YCIIOBUSIX BUBapUS.

MeToavka BOCnpon3BeaeH s KNCTO3HOM MacTonaTum:
nosoeo3pensiM 6enbiM 6ecnopoiHbIM AEBCTBEHHBLIM
camkam KpbiC 1 pa3 B Hegenio, B TedeHue 6 Hegenb BBO-
anTcs BHyTpumbIwedHo 10 mr cnHactpona Ha 200 rpam-
MOB MacCCbl XWBOTHOro. MNpoaomknuTensHOCTbL OnbiTa Co-
cTaBnsieT 7 Hepdenb. Nocne ncrevyeHns ykasaHHbIX CPOKOB
DJINTENbHOCTU OMbITa KPbIC BLIBOAWM U3 OMbITa cornac-
HO "MpaBunn npoBeaeHns padboTbl C UCNONb30BAHUEM 3K-
CNEePUMEHTANIbHBIX XMBOTHbLIX" U npukady "O rymaHHOM
obpalleHn ¢ 3KCnepUMeEHTaNIbHbIMU XXUBOTHbLIMK .

Matepuran npoBOAUNM CTaHOAPTHO U 3a/IMBAIN B Na-
paduH. MapadurHoBLIE Cpe3bl OKpaWMBaIM FreMaToKCU-
JIMHOM 1 303UHOM, Mo BaH-T130HY, pe3opLUMH-DYKCUHOM;
PEeTUKYNsipHble BOMOKHA BbigBNSnMcb no dyty, onpene-
nann PHK no Bpawe, AHK no ®enbreHy, HenTpanbHble
PAS n kucnble Mmykononucaxapuasbl.

dparmMeHTbl TKaHW, NOJTy4EHHbIE U3 Pa3/IMYHbIX ydHac-
TKOB onyxonen y 12 605bHbIX U 8 GenbiX Kpbic, Oblan
MCMNONb30BaHbl OJ19 3N1eKTPOHHO-MUKPOCKOMNMYECKOTro
ncenepoBaHus. Mpu aTom mMatepuan npedukcupoBann B
2,5% pacTtBope rnyraposoro anbgernga (pH 7,3-7,4) B
TedyeHne 4 yacos. lNocTtdukcuposanm B 1% pactesope
0s0, Ha 0,1M docdarHom Bydepe (pH 7,4). Lernapara-
LuMI0 MaTepuana NpoBoAnM B GaTapee C BO3pacTaloLlei
KOHUEHTpauumn ataHona n aueToHa. Obpa3supl 3akodanm
B 3a/IMBOYHYIO CMECh apanauTa, apanamta M v anoHa- 812.
YnbTpaToHKMe Cpe3bl KOHTPACTUPOBA/IM YPaHUIALETATOM
W UMTPaTOM CBUHLLA.

Pesynbtarbl. O6GCcyxaeHune

Mpw rmcronornyeckom nccnegosaHnm nponndepaTne-
Has MacTonaTusa xapakTepmayeTCsd MHOMOCOMHOCTbIO 3NN -
TENNS U MUO3NUTENNS BHYTPUAOABLKOBOrO NpoToka (puc.
1). JoBONbHO NpaBuiibHO CHOPMUPOBAHHbIE Xene3nc-
Tble OOSbKW YBENMYMBAIOTCS B pasMepe U KOJNYeCTBE.
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Puc. 1. MHorocnoiiHocTb anutenus u mmoanutenns npm OKB.
FemaTokcnMnnMH-303uH. x400.

-

Puc. 2. KncroaHble nonoctu, n NPOTOKM, BbICTI@HHbIE NPON-
depupyoWwmMM annTenmem. FeMmatokcnnmH-a03mH. x400.

Puc. 3. BHYTp1O0NbKOBbI aNnTEennii 06pasyeT MHOroCom-
HYIO BbICTUIKY a/IbBEON, HO, KaK NPaBuo, MPOCBETbI aNbBEOS
COXpaHsoTCA. FemMaToKCNNH-303mH. x240.

Mectamun BCTpe4yaloTcss MesikKme KUCTO3Hble MOofocTu, 3a-
MNOSIHEHHbIE OKCUDUITBHON FOMOIrEHHOM MacCOW, NPOTOKMU,
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Puc. 4. PaspocLumiica annMmmnoanmTenmaibHblin npoandepar 3a-
NOJIHSIET NPOCBET NPOTOKA, 00pa3ysi COCO4KOBbIE BbIPOCTLI, CO-
NOHbIE NACTLIV NPUYYLANBLIE XENe3MCTONOA00OHbIE CTPYK-
Typbl. FeMaToKCUNNH-3031H. x240.

L
e .
) t PSR > R R
Puc. 5. CTeHKN BHYTPMOONbKOBbIX MPOTOKOB 00pa3oBaHbl
anMTennanbHbIMN KNeTKaMu, PacrosoXeHHbIMU B HECKOJbKO
Cnoes. BepxHuin Cnom COCTOUT N3 aNUTENNANTbHbIX BbICOKO ANd-
depeHUMPOBaHHbIX KITETOK U KJIETOK, BCTYMUBLUMX Ha MyTb Crne-

umndunyeckon andpepeHUMpPoBKN. KOHTpaCcTMpOBaHWE LUTPATOM
cBuHUa. x1250.

¥y B

BbICT/IaHbl Nponudepupylowmm anmtenmem (puc. 2). B
CONMAHBLIX nponudeparax KIeTkn TepstoT MONSPHOCTb,
Jiexar CrolWHbIM Monem, koe-ae BUAHbI MUTO3bl, OTMe-
4YaeTCst HEKOTOPbLIM NONMMOPPU3M KNEToK 1 aaep. BrHyT-
PUAONBKOBLIA 3NUTENUIA 00pa3yeT MHOMOCIONHYIO BbIC-
TUNKY a/IbBEOJ, HO, Kak MpaBusio, NPOCBETbl albBEOS CO-
xpaHsitoTcsa (puc. 3). B ydacTkax coveTaHHbIX nponndepa-
TUBHbIX UBMEHEHWI aNUTENNANbHBIX N MUO3NUTENMNANbHbIX
KIIETOK, MMO3NUTENNANIbHbIE KNEeTKW HabmioaaloTCs He TOSb-
KO y GasanbHoli MembpaHbl, HO 1 B ToJWE nponudepara,
Hepenko B HEMocpeacTBEHHOW OGnmM30CTM NpocBeTa Npo-
Toka. Co3paeTcsl BnedyatieHne, YTo OHU CTPEMSTCS Mpo-
TECHUTLCS Yepe3 BbileneXxallmin anuTennanbHblii Cron.
YacTo paspocLlumincs annMmoanmTenmanbHbln nponndepar
3anosIHAEeT NMPOCBET Xene3bl UM NpoToka, obpasys co-
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COYKOBbIE BbIPOCTbI, COMMAHLIE MNACTbl, U3peaka 1 Npu-
YyO/IMBbIE XeNneancTonoaobHble CTPYKTypbl (puc. 4). Mpu-
MeuaTesibHO, YTO He BCSl CTeHKa NpoToka NPUHMMAET y4a-
CTMe B NponmdeparMBHbIX UBMEHEHUAX U BCErga MOXHO
3aMeTUTb MECTa, rae OBYXCNOMHas BbICTUKA COXpaHseT
MOYTU HOPMaAIbHbLIA Mopdonornyecknin sua. B HekoTo-
pbIX Cy4asx OTAeSIbHble allbBEOSIbl PACTAHYTHI U NMpeBpa-
LLEHbl B MUKPOKWUCTHI.

M3yyeHne ynbTpacTpykTypbl Npu nponvdepaTtnBHON
MacTonaTtuu, BbISIBNIEHO, YTO CTEHKM BHYTPUAONBbKOBLIX
NPOTOKOB 00Opa30BaHbl 3ANUTENNAIbHLIMU KIeTKaMu1, pac-
NOSIOXEHHbLIMWN B HECKOJIbKO CloeB. BepxHuin cnoii cocto-
UT U3 anNuTennanbHbIX BbICOKO ANdDEPEHLMPOBAHHbIX
KNEeTOK W KNEeTOK, BCTYNUBLUMX Ha MyTb crieunduyeckomn
onddepeHunpoBkmn (puc. 5).

B 60nblUMHCTBE KJIETOK, pacnonaratolLMxcsl B HapyxX-
HbIX CNOSIX 3NUTENUaNbHOro NJjacTa, rpaHuYallero ¢ npo-
CBETOM MPOTOKA, BUAHA AMddepeHUMpoBKa LMTOMNNa3MbI
Ha anukasibHyO 1 GasanbHylo YacTu. Ha nioMUHanbHbIX no-
BEPXHOCTSAX KJIETOK MMEIOTCS MHOIMOYMCIEHHbIE MeJikne
uMTOonasMarmyeckmne BbIPOCTbI, B upuTonnasme - Hebosb-
LOE KOMMYECTBO cneunduyecknx rpaHys, coaepXalimx
3NEKTPOHHO MJIOTHLIN CEKPET U Ka3enmHOoBbIe TenbLa (puc.
6). LluTonnasma kneTok CoaepXuT TakXe HEKOTOpPOe KOMn-
YeCTBO KaHasnbLLeB M Npoduneit rpaHynsapHoOro aHAonnas-
MaTLUYecKoro PeTuKyslyma, 3Ha4YMTENbHOE KOJIMYECTBO Pu-
6ocomM. B HenocpencTBeHHOM 61M30CTM OT s4pa MHOMO
MUTOXOHAPWIA CO CBETbIM 3€PHMUCTBIM MaTPUKCOM, YaCTUYHO
penyumMpoBaHHbIMN KprcTaMn. B HeKoTopbIX ciyyasix yyac-
TKM nponudepaumn 6blin NpeactaBieHbl HU3KO andde-
PEHUMPOBAHHbLIMI TEMHbIMW KNeTkamu (puc. 7). B atux knet-
Kax XpoMaTuH a4pa KOHAEHCMPOBaH, MaTpUKC LMTOMNIa3Mbl
XapaKTepu3yeTcst BbICOKO 3N1eKTPOHHO NAIOTHOCTLIO 1 6ef-
HbIM COOEpP>XaHWEM OpraHesnn B Hel, BUAHbl eOMHUYHbIE
KPYMHblE MUTOXOHAPWUW C OTAENbHLIMU KPUCTaMMN U MaTPUK-
COM HU3KOI 3NEKTPOHHOW MIOTHOCTU, OTAENbHbIE NPOPU-
N FPaHYNIMPOBAHHOM UMTONNa3MaTnu4yeckoin cetu, MHOro-
yncneHHble pUBOCOMBI U MOANCOMBI. MNnasmatnyeckne Mem-
OpaHbl KJIETOK PacXoasaTcs C 06pa3oBaHMEM PaCLUNPEHHbIX
MEXKNETOYHbIX NlakyH. JlaHHble KNeTkn UMEIOT OJIMHHbIe
umMTOonNasMaTn4eckmne BblpoCTbl, MeXAY HMMU BCTPEYaOTCS
WHOrda KOHTaKTbl TMMa AECMOCOM, B UX LMTOMNMa3mMe Ha-
OntofaloTcsl n3peaka CeKpeTopHble rpaHynbl. Bcé ato no-
3BOSIIET HAM OTHECTU 3TU KNETKN K HU3KO AnddepeHum-
POBaHHbLIM 3NUTENNANBHBLIM KNETKaM.

PesynbTatsl nccnegoBaHniA nokasanm, 4To Ha GoHe pas-
HOI CTEMEeHN BbLIPAKEHHOCTM MPONMGEPATUBHBLIX M3MEHE-
HWIN CEKPETOPHOro anuTens GopMMpPyeTcs BecbMa xapak-
TepHas YNbTPacTPYKTypHas KapTuHa nponvdepaumm M1oa-
NUTENMaNbHbIX KINETOK, HOCMBLLAsS Kak M30MMPOBaHHbIN o4a-
roBbIlA, Tak 1 CMELLaHHbIM 3NMMMOSNUTENNANbHBI XapakTep.

JOBOSIbHO 4acTO BCTPEYAIOTCS TEMHbIE MUOINUTENN-
a/lbHble KNEeTKW, PacrnonoXeHHble rpynnamMu Uan 1U3onm-
pOBaHHO. X TOHKas CTPyKTypa ornpeaeneHHo oT/inyaeTcs
OT 006blYHbIX CBET/bIX KNeTok. Becneacteue cogura snep-
HO-UMTOMNNAa3MaTN4eCKOro COOTHOLLEHUNS B CTOPOHY yBe-
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T 5 !
Puc. 6. lnddepeHumpoBKka LmMTonna3mMbl Ha annKanbHyO 1
6asasibHy0 4acTu. Ha NloMUHaNbHbLIX MOBEPXHOCTSX KIIETOK
MIMEIOTCS MHOMOYMCIEHHbBIE MEJIKME LIMTOMNIa3MaTn4eckmne Bbl-
POCThI, B UMUTOMNIA3Me - HeBOJbLLOE KONIMYECTBO creumdunyec-
KMX rPaHyn, coaepXaLLinx anekTPOHHO NIOTHBIN CEKPET 1 Ka3eu-
HoBble Tenbua. KOHTpacTupoBaHue umtTpatom ceuHua x1200.
. a—
e J: A

f':'_i

Puc. 7. YuacTkun nponudepaumnm 6b11v npeactaBieHbl HU3KO
omddepeHuMpoBaHHbIMU TEMHbBIMK KneTkamn. KoHTpacTupo-
BaHWe umTpartom cemHua. x1500.

L # - i
da® AN

NIMYeHnsa 9apa, uMTonnasma B TEMHbIX KNeTKax B BUAE Y3-
KOro o6oKa OKpyXaeT AP0 N XapaKTepuayeTcs HEecKosb-
KO YMNPOLLUEHHOM YNbTPacTpykTypoit. Liutonnasma nosbi-
LLIEHHON 3NEeKTPOHHOI MAOTHOCTW, OTNMYaeTCa 0BUInem
cB06OaHLIX PUBGOCOM K MOMMCOM. Pexe BCTpevaloLmecs
MUTOXOHOPUN MeNikne, HabyXLLne, YacTo NINLLEHHbIE KPUCT.
B umTonnasme TEMHbIX KIeTOK B GONbLIOM KOSMYecTee
BbISIBJIAIOTCA PbIX/I0 PAaCMoONioXeHHble GUBPUINAPHbIE
CTPYKTYPbI, TOHKOE CTPOEHME KOTOPbIX UASHTUYHO Bblille-
onncaHHbLIM. Fapa KeTok oTanyaoTes GecToHYaTon Mem-
6GpaHoii, MapruHaibHbIM PACMONIOXEHMEM XpOMaThHa U
rMnepTpPoGUpoBaHHbIMA aapbilikaMu. Cneayet OTMETUTb,
YTO B LIEIOM LIMTO- 1 Kapuomniasma TEMHbIX MUOSMUTENN -
aNbHbIX K/IETOK OT/INYAETCA MO CPaBHEHWIO CO CBET/bIMM
KneTkamu 6ofiee BbICOKOW ANEKTPOHHOM MIOTHOCTLIO.
Hepenko nponudepupyiowme MnoanmtenmnanbHble
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Puc. 8. MponudepupytoLLme MUOSNUTENNANbHBIE KNETKM BKIIN-
HEHbI FYBOKO B TONLLY NPonundepPaTa, 3anonHSIOLLEro NPOCBET

xenesbl U HabnoJaTCs B HENOCPEACTBEHHOM 6NM30CTM NPOo-
ceeTanpotoka. KoHTpacTupoBaHme umtparom ceuHua. x6000.

P - v . - o~ 2 ~
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Puc. 9. 'pynnbl pacluMpeHHbIX MPOTKOB B MOJIOYHOM Xenese
6enoi KpbIChbl MPU BBEAEHMM CUHACTPOSIA, B MPOCBETaX NPOTO-
KOB GENKOBO-XMPOBbIE MACChl, YNJIOLLEHNE NUTENMS], YMEPEH-
HO BblPaXEHHbIN NepuayKTanbHblii GUOpPo3. FeMaToKCUInNH-

303uH. x250.

KNeTKn BKAMHEHbl rnyboko B Tonwly nponudeparta, 3a-
NOSHSIIOLLIEro NPOCBET Xeslie3bl 1 HabnoJalTCs B HEMOC-
pencTBeHHol Bnn3ocTy NpocBeTa NpoToka (puc. 8).
3HaunTenbHble U3MEHEHUS MNpeTepreBaeT 6a3zasibHast
MeMbpaHa, KoTopasi Mectamn paspbixjieHa 1 paclumMpeHa.
DunbpnnNNAPHLIA KOMMOHEHT MPEeACTaB/ieH B OCHOBHOM
MAIOTHLIMW KOJITAareHOBbIMW BOJIOKHAMM, KOTOPbIEe, pacno-
JIoxeHbl 6e3 Kakoli-nMbo opueHTaumm. Mexay OMHHbIMU
LUMTOMNNa3MaTUYECKUMUN BbIPOCTAMN MUOSMUTENNAbHBIX
KJIeTOK Hepenko MOXHO BWAETb JIOKaSIbHbIE Y4acTku pe-
OynavKaummn, MHOrOCIOUCTOCTM BasanbHbIX MeMOpaH, cpe-
ON CNoeB KOTOPbIX BUAHO 3/IEKTPOHHO MJOTHOE aMopd-
HOe BeLIeCTBO, KonnareH u mukpodubpunnsl. B aopyrnx
yyacTkax 6a3asibHass MembpaHa CUNbHO UCTOHYeHa. B He-
KOTOPbIX 0BNacTsaX peskoe paclMpPeHUnE MEXKIIETOYHbIX
wene ¢ 0OgHOBPEMEHHbLIM YMEHbLUEHUEM KIIETOYHbIX
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KOHTaKTOB. KneTku pas3obLieHbl, fiexaT pbIx/i0, Conpuka-
CasCcb ApYr C APYroM NiMLb NMOCPEACTBOM LLMPOKMX, Pea-
KWUX BbICTYMOB MnasmasieMmbl. HYacto 6asanbHas membpa-
Ha U30rHyTa B BUAE Oyrv, KAKETCs Kak Obl OTTECHEeHHOW
nponndepupylownmMn KIeTkaMmm B CTOPOHY CTPOMbI.

B HekoTopbIx cnydasx nponudepaTtMBHOM MacTonatum
3N1EeKTPOHHO-MNKPOCKOMNYECKOe NCCneaoBaHne No3BonseT
0BHapYXUTb MHBarMHarel GasanbHOM MeMbpaHbl, Norpy-
XXEHHblE B COEOMHUTENbHYIO TKaHb MEXOO0SIbKOBOro npo-
CTpaHCcTBa. AT MHBArMHaTel 06pa3oBaHbl rpynnamMu anu-
TeNNasbHbIX, MMO3NUTENNANBHbIX U HeandhEPEHLMPOBaH-
HbIX KJIETOK, pacnosiaralolmxcs xaoTuyHo 6e3 obpasosa-
HUS cneum@uyecknx KIETOYHbIX KOHTakToB. [Mo-BUAMMO-
My, 3Ta rpynna KIeTok npeacraBnseT coboil pesynbTar
nponudepaumn KNeTok CTEHKM BHYTPUOONLKOBbLIX NMPOTO-
KOB C o6pa3oBaHMeM CBOeOOpasHbIX noyek. OnucaHHble
Bbile M3MEHEHMS B PA3/INYHbIX C/ly4asix MacTonarum Bbl-
paXeHbl HEOAMHAKOBO.

PeaynbTaTbl HaWWX yNbTPaACTPYKTYPHbLIX UCCNeaoBaHMW
NapeHXMMAaTO3HbIX KNEeTOK MOJSIOYHOW Xenesbl Npu nponu-
depatnBHO MacTonaTiM No3BOJSINIM YCTaHOBUTb, YTO NP
3TOM 3260/1EBAHNN B MAPEHXNME OpraHa MMeoTCs TPy Tuna
KNETOK: anuTenmanbHble, MMO3NUTENNanbHble N Hegudde-
peHumMpoBaHHbIe. Bce aTh TMNbI KNETOK, XOTH U UMEIOT He-
KOTOpble OT/INYNS OT aHaNOrMMYHbIX KNETOK HOPMaJlbHOrO
opraHa, BCe-TakM COXPaHSIIOT YNbTPaCTPYKTYPHbIE YepThI
WNCXOOHOM TKaHW, T.€. CBOMX HOPMallbHbIX aHa10roB.

onuTenuaibHble KNEeTKU XapakTepusyloTcsl pasnmnyHom
CTeneHblo AMbdepeHLUMPOBKN, Ha4MHaAa OT HN3KO anddpe-
PEHUMPOBAHHbLIX TEMHbIX KNETOK, M KOH4Yasl BbICOKO ONd-
depeHUMpPOBaHHbIMU, KOTOPbIM CBOWNCTBEHHA TUMWYHAs
NoNSIPHOCTb, ONpPeaeneHHbI Habop opraHesns, Npexae Bce-
ro Haln4yMe 3HaYNTENIbHOMO KONMYEeCcTBa creumduyeckmnx
CEKPETOPHLIX FPaHyn, GUIaMEHTO3HbIX CTPYKTYP, KOHTaK-
TOB TMMNa JECMOCOM. DTN KNETKN 00pa3ytoT MHOMOCIONHbI
nponudepar, HePEeaKO 3aroHAIOLWLMIA NPOCBET NPOTOKOB.

MonyyeHHblEe yNbTPaCTPYKTYPHbIE AaHHble CBUAETENb-
CTBYIOT O HapyLLEHMN xapakTepa AMddepeHLMPOBKA IMNN-
TennasnbHbIX KNeToK BHYTPUAONbKOBbLIX MPOTOKOB, OAHAKO,
6e3 NPM3HaKOB, XapaKkTEPHbIX ANS YbTPACTPYKTYPbl TUMNY-
HbIX 3710KaQ4EeCTBEHHbIX KJIETOK.

MaTromopdonornyeckas kapTuHa KUCTO3HOM MacTona-
TN y NabopaTopHbIX XMBOTHLIX NPEACTaB/IEHA rpyrnnaMm
pPEe3KO PacCLUMPEHHbLIX MPOTOKOB, BbICTAAHHbLIX YMIOLLEH-
HbIM 3NUTENIMEM C HAKOMJIEHMEM B MPOCBETaAxX - GEIKOBO-
XXNPOBbLIX Macc.

annTennin pesko ynnolleH. 9apa 6neaHo-6a3opusb-
Hble, OBaJIbHOM (OPMbI, HEMHOMO CMELLEHbI OT LEHTPA K
nepudepun knetkn. Lintonnazma bneaHo-cupeHesast ¢ s1B-
NeHnsiMn Bakyonmaaumn. basanbHas membOpaHa TOHKas,
MecTaMn CUJIbHO UCTOHYeHa. poTokM CUNbHO paclumpe-
Hbl 00 KUCT PasfinyHbIX pa3MepoB: Menknx, cpeaHux, 60sb-
WNX, TMraHTCKUX, B UX MpocBeTax - 6enkoBO-KNPOBbIE
mMacchl, PAS - NONoOXUTENbHbIN CeKpeTa U KIeTKN CNyLLEeH-
HOro anuTenusi. Bokpyr NpOTOKOB OTMEYaloTCsl TOHKME,
Maio 3aMeTHble Nosockn GnbposHon TkaHn (puc. 9). Pe-
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Puc. 10. Hannume B umtonnasme annuTennoLmToB MOIOYHOM Xe-
ne3bl 6enoii KpbIChbl, NONYyYaBLUEN MHBEKLIMN CUHBCTPONA, SHAO-
LIMTO3HbIX NMY3bIPbKOB UM CEKPETOPHbIX BaKyosiel B 60/bLLIOM
KONUYECTBE, MYNIbTUBEINKYNSPHbIX TENELL, PAaCLLMPEHUNE LUCTEPH
3HO0M1a3MaTN4eCKOoro PETUKYyMa OT KOTOPOro NPOUCXOaUT OTCO-
€OMHEHWNE CEKPETOPHbIX My3bIPbKOB C HOPMUPOBAHNEM CEKPETOPR-
HbIX Bakyosnei KoHTpacTupoBaHue upTtparom ceuHua. x4000.

TUKYNSIPHbIE BOSIOKHA OKPYXaJIM KUCTO3HO paclUMpPeHHbIe
NPOTOKOB B BUAE HEXHOrO TOHKOrO kapkaca. dnactunyec-
KWiA Kapkac BblpaxeH cnabo. CTpoMa MOMOYHON Xenesbl -
XnpoBas TkaHb. OTMeYaeTCs NMOSIHOKPOBME U HEKOTOPOEe
paclumpeHne cocynoB. HekoTopkle cocyabl MOAHOKPOBHEI,
BCTPEYAIOTCH MUKPOTPOMObI. YNbTPacTPYKTYPHbIE 0COOEH -
HOCTM CTPOEHUS 3NUTEIMOLUTOB MPU KMCTO3HOM MacTona-
TUX OTANYAIOTCS HANIMYMEM B UUTOMNAa3Me SHAOLIMTO3HbIX
Ny3blpPbKOB, WM CEKPETOPHbLIX Bakyosieli B GONbLLUOM KO-
NNYecTBe, MyJIbTUBE3UKYSISIPHLIX TENEL, pacluMpeHue um-
CTEpPH SHAOMIAa3MaTMyYeckoro peTukynyma, oT KOTOpOoro
OTCOEaMHSIIOTCS CEKPETOPHbIE My3blpbKM U MOCTENEHHO
bopmMmpyIoT cekpeTopHble Bakyonu (puc. 10). Takke cTo-
WUT OTMETUTb NEPEMELLIEHME NNACTUHYATOr0 KOMIaekca B
GasanbHble OTAENbl LMTOMNNasMbl.

BblleonucaHHas kapTuMHa YeTKO CBUAETENbCTBYET 00
YCUNIEHUN CUHTETUYECKOM N CEKPETOPHON akTUBHOCTM 3Mu-
Tenus. BonbLMHCTBO 3NNTENVMOLMTOB PE3KO YMOLLEHDI.
AnvkanbHas NOBEPXHOCTb MNOYTU NNLLEHA MUKPOBOPCUHOK,
KOJIMYECTBO CEKPETOPHLIX MPaHysl YBEMYEHO, CeKpeTop-
Hble Bakyosin OTMEYalOTCsl HE TOMbKO B anuKaNibHbIX OTAe-
lax UMTOMIa3Mbl, HO M OTMEYaeTCsl UX Hanmume B 6asanb-
HbIX OTAenax umMtonnasmel. B uMtonnasve nmeetcss Hanum-
yMe NMMNONPOTENOHbIX FPaHyN 1 BaKyosieid cta3a Mosioka C
Jerpapaumein 3axBadeHHbIX UMW FPaHysl MOJIOYHOrO Mpo-
TermHa. MUTOXOHAPUM HeBONbLUNX PasMepoB, PaccesiHbl Mo
Bcel umtonnasme. Mmeet mecto HabyxaHue 1 paspyLue-
HME HEeKOTOPbIX MUTOXOHAPW. KONMYecTBO X HE BENMKO.
A0po BLITAHYTONW, pexe 3nInMncoBuaHon GopMbl, C Maprm-
Hannaaupen xpomarmHa. OTMeyaeTcs BO3pacTaHWe Komnm-
YyecTBa SIM30COM N paclIMpPEHNE MEXKNETOYHbIX MpPOo-
CTPaHCTB.

YnbTpacTpykTypHble 0COGEHHOCTU MepuayKTalbHOMN
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CTPOMbI XapakTepusyrloTcs Hanminem ¢ubpobnacTtoB Bbl-
TAHYTON POPMbI, C ASIMHHBbIMUA OTPOCTKaMN, PacLUNpPEeHn-
€M KaHa/bLIEB 3HA0MIAa3MaTU4eCckoro pPeTukynymMma, XoTd
pPasBUT OH cnabo. MUTOXOHAPUU HECKONbKO Habyxline,
HEeKOTOpble U3 HUX paspyLleHbl. Aapa GonblumMHcTBa HUb-
po6nacToB NMUKHOTU3NPOBAHbLI, C PE3KO BblPaXEHHbIMU
reTepoxpomMarmpoBaHHbIMK paiioHamn. B psape cnydvaes,
oTMeYaeTcsl OTek kapuonnasmbel prubpobnactos. Bce aTo,
06e3yCrnoBHO, CBMOETENbCTBYET 00 YrHETEHUU LUUTODU3N-
0JIOrMYeCcKMX MPOLLECCOB AAHHOM MNONYNSUMM KIETOYHbIX
anemeHToB. OTMEYaeTcs OTeK NMHTEPCTULMANBHON coeam-
HUTEeNbHOWN TkaHM. OTMeYaeTcs cnamknpoBaHme KPOBEHOC-
HbIX KanuansapoB 3puUTpounTaMn. SHAOTENNANIbHaa BbiC-
TUIKa MUKPOCOCYAOB WMCTOHYEHA, B OTAE/NbHbIX MecTax C
npuaHakamn paspylleHuns. B untonna3ame yCTaHOBNIEHO
HaIM4YMe MenNkKMx NUHOUMTO3HbIX NMy3blPbKOB M HEKOTOPOE
YTOJLUEHNE 3HOOTENNANIbHBLIX KNETOK 32 CHET BHYTPUKIE-
TOYHOrO OTEKA, MEXK/IETOYHbIE KOHTaKTbl HAPyLLAOTCS.

OueHunBas ynbTPacTPyKTypy 3NUTENNASIbHOrO U CTPO-
Ma/lbHOrO KOMMOHEHTOB MOJIOYHOM Xenesbl, B YaCTHOCTW,
3NUTENNSA NPOTOKOB N GMOPOONACTOB, CTOUT OTMETUTD, YTO
B €OMHWNYHbIX KJIeTKax OTMEeYaloTCs 3NeKTPOHHO-MUKPO-
ckonuyeckne NpU3Haku anonTo3a: B gapax anuTennuoum-
TOB U G1bP0oONACTOB OTMEYAIOTCH Y4aCTKN TMMNepPKOHOEH-
CUPOBAHHOIO XpPOMaTMHAa, 4acTo yaaeTcss OOHapPYXUTb
KNeTKU C NUKHOTUYEeCcKMMU sapamu. Paspylwarouwmecs
anuTenmounTel 1 GudPoONacTbl MOXHO OOHAPYXUTb B
Myykax KojfiareHOBbIX BOJSIOKOH.

BbliLLeonmcaHHas rmMcTonormyeckas n ynbTpacTpykTypHas
KapTUHa B MOJIOYHOWN XeNe3e 3KCrNepuMEHTaIbHbIX XNBOT-
HbIX pacCMaTPUBAETCS Kak TUMMYHasA KapTnHa, XxapakTepHas
ONs Takoro 3abosieBaHus, Kak KMCTO3Hast MacTonaTus.

BbiBOAbl U nNepcneKkTuBbl AaJibHEeWLINX
pa3paboTok

1. Ha ocHoBe 0000LLEeHNA pasnuyHbIX Knaccudukaum-
OHHbIX MOAXOA0B, OMMCaAHHLIX B NUTepaTtype, Uccrenosa-
HUS MOPDOSIOTUN U YNbTPACTPYKTYPbl MOMIOYHOWN Xenessbl,
ObINn BblaeneHbl TMCTONOrMYECKNE U YIbTPACTPYKTYPHbIE
KpUTEPMM OLEHKN NponndepaTtmBHON akTUBHOCTU arnnTe-
NS NpU pasBUTUN GUBPOKNCTO3HbLIX N3MEHEHUIA MOJIOY-
HoW >xenesbl. Mopdonornyeckme nposiBneHnst Gprbpokm-
CTO3HbIX M3MEHEHMIN B MOJIOYHOI Xefiese pasHooobpas-
Hbl; B OAHMX y4acTkax >esiedbl NpeobnafatoT SBfeHns r-
nepnnasuu, B Apyrux - ABIEHNS PErpPeccum.

2. MponudepatmBHblE NPOLECCHI B 3NUTEAMN HYaCcTO
COYETATCA C SABJIEHUSIMU PEFrPECCUM, HYTO MOXET OblTb
00yCNOBNEHO Kak PasfMyHOi YyBCTBUTENIbHOCTBIO KNEeTOK
K ropmMoHamMm M dakTopam pocTa, Tak U MexaHU4YeCKMMmn
npuyYnHamn. MexaHn4yeckuM BO3OENCTBMEM Ha IrnUTeNu-
aIbHYIO TKaHb MOXET SIBASITbCS, HaNpumMep, HakonieHue
cekpeTa npu o6Typauun NpocBeTa NPOTOKOB UAW cOaBfe-
HUM X OKpYyXaoLLelr Grnbpo3MpPoBaHHOM CTPOMOI C NoC-
neylowmM KMCTO3HbIM NPEBpPALLEHNEM, YTO BNieYeT 3a
coboii atpodpunyeckne U3MeHeHNs INUTENNOLNTOB.

3. AHann3 MopdONOrnMYECKNX NPOSIBIEHNIA KUCTO3HOMN
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OCOBJINBOCTEA TA EKCNEPUMEHTAJIbHOIO MOJEJIIOBAHHS

MHixoeny M.B., TepHos M.M.

Pesiome. BuByeHi MOpPOOPYHKLIOHaNIbHI Ta y/1bTPAaCTPYKTYPHI 0COBIMBOCTI MOJIOYHOI 3a/103U Mpu PI3HUX TICTONOMYHUX BapiaHTax
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DIFFUSIVE CYST DISEASE MAMMOTOMY. THE QUESTIONS OF MORPHOGENESIS, ULTRASONIC PECULIARITIES

AND EXPERIMENTAL MODELING
Mnyhovich M.V., Ternov M.M.

Summary. Morphofunctional and ultrastructure peculiarities of mammary gland at the different gystological variants of fibre cyst

changes are studied, the estimation of experimental model of cyst mastopathy is given.

Key words: mammary gland, morphogenesis, ultrastructure, mastopathy.
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MOP®OJI0rN4HI 3MIHUN Y HUPKAX NMPU EKCNEPUMEHTAJIbHOMY
LYKPOBOMY AIABETI TA MPU3HAYEHHI MOAYNIATOPIB CUCTEMU

L-APriHIH-OKCUA A30TY
Yepuyxina 0.0.7, lNocoxoBa K.A.2, Qauyko T.B.?

TepHONNbCLKMI AePXaBHUN MeaMYHUI yHiIBepeuTeT iM.|.9.FopbayeBcbkoro, kadenpu BHYTPIiLHbLOI MeanumHmn Nel', papmako-
norii 3 KNiHIYHO dapmakosorielo?, NaToNoriYHOl aHATOMIT 3 CeKLLIMHMM KypCcOoM Ta CyooBOo0 MeauumHoto® (Maiaad Boni, 1, Tep-
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509



BICHUK MOP®OOTIT
REPORTS OF MORPHOLOGY

60ne3HN MOJIOHHOI Xenesbl Yy 4HeJsioBeka n B 3KCnepun-
MEHTE Ha KpbICax nokasasi, 4To 3aboneBaHne MMeeT Ha
PaHHNUX CTaandax N3mMeHeHunqa CprKTypHOI7I opraHmn3aunmn
TKaHN NpoABNAOTCA, NpenmyLecTtBeHHo, B CTPOMaJIbHOM
KOMIMOHEHTE; OHU XapaKTepun3yTCca NOBbILLEHNEM KpOBE-
HanoJIHeHna COoCyOdoB, pa3BUTUEM OTeEKa, d)|/|6pOI'IJ'|aCTI/I-

JinTteparypa

Bypauna J1.M. lnarHoctuka un nevyeHue
DOOPOKAYECTBEHHbBIX U3MEHEHUN
MOJIO4YHbIX Xenes: nekums /J1.M. Byp-
ouHa //Tep. apxuB.- 1998.- Ne10.-
C.37-41.

Xypasnesa T.B. [lncropmoHanbHble ru-
nepnnasnm n onyxonu, Ux snaosas
cneumdunyHocTb: AsToped. auc. a-pa
men. Hayk.- J1., 1966.- 31c.

)Xypasnesa T.b. Mactonatusa y yenose-
Ka n B akcnepumeHTe: AsToped.
OUC.... KaHA. Mepd. HayK.- J1., 1954 .-
20c.

MuaonybHbin M.WN. CovyeTaHne MUOMBI
MaTKu C ANCropMOHaNIbHOM NaTono-
rmen MonoYHbIX Xxenes: ABToped.
Amcce. ... KaH4. Mepn. Hayk.- M.,
1994.- 23c.

PapaunHcknii B.E., OpansHy, U.M. Kom-
MJIEKCHbIN NOAX0A, K ANarHOCTUKE U
JNIe4eH U0 TMMHEKONOrnMYeckKux U Mmam-
MONOrMYyeckmx 3aboneBaHnin N Hapy-

weHwnii //TnHekonorus.- 2003.- T.5,
Ne4.- C.1-8.

Cemurnasos B.®d. KapumHoma in situ mo-
JIO4HO Xene3bl - Mopdonornyeckmne
1 KNUHUYeckme npobnemsl /B.d.Ce-
Murnasos //lMpakTnyeckas OHKOMO-
rma.- 2002.- T.3, Nei.- C.60-68.

Cupoposa U.C. YnbTpa3BykoBas xapak-
TEPUCTNKA COCTOSIHMSI MOOYHbIX XXe-
ne3y rmHeKonornyecknx 60nbHbIX /
M.C.Cupopoea, M.N.Moaay6HbINA,
M.0.MakapoB //AKyLl. 1 TMHEKOS.-
1995.- Ne2.- C.46-48.

Cunpoposa N.C. CoCcTosiHME MOMOYHbIX
xenesy 60MbHbIX C rvnepnaacTuyec-
KMMW NpoLeccaMmn n pakom 3HOO0-
MeTpus B noctMeHonayse /[WN.C.Cu-
noposa, A.H.CapaHues, M.U.Mng-
ny6HbIA 1 ap.] //AKyL. N rMHeKon. -
2000.- Ne1.- P.53-56.

Dabrosin C. Variability of vascular
endothelial growth factor in normal

16(3) 2010

4EeCKUMM U3MEHEHNSIMU.

M3ydeHne Mop@dOodYHKLUMOHANBbHBIX U YNbTPaCTPYKTYP-
HbIX OCOBEHHOCTEN MOJIOYHOW Xenesbl NMpU PasinyHbIX
rMCTONOMMYECKMX BapuaHTax GrUBPOKNCTO3HbIX U3MEHEHUIA
[aeT BO3MOXHOCTb B Ja/IbHENLLIEM OLEHUTb 3KCNEePMMEH-
TalbHYIO MOZESIb KMCTO3HOM MacTonaTum.

human breast tissue in vivo during
the menstrual cycle /C.Dabrosin //J.
Clin. Endocrinol. Metab.- 2003.-
Vol.88, Ne6.- P.2695 2698

Khan S.A. The local hormonal environment
and related biomarkers in the normal
breast End-Related /S.A.Khan,
D.Bhandare, R.T.Chaterton //Cancer.
2005.- Vol.12, Ne3.- P.497-510.

Lowe S.W. Apoptosis in cancer /S.W.Lowe,
A.W.Lin //Carcinogenesis.- 2000.-
Vol.21, Ne3.- P.485-495.

Shoker B.S. Abnormal regulation of the
oestrogen receptor in benign breast
lesions /B.S.Shoker, C.Jarvis,
R.B.Clarke et. al. //J. Clin. Pathol.-
2000. Vol.53.- P.778-783.

Hilakivi-Clarke L. Do estrogens always
increase breast cancer risk? /
L.Hilakivi-Clarke, A.Cabanes, S.Olivo
et al. //J. Steroid Biochem. Mol. Biol.-
2002.- Vol.80.- P.163-174.

OAUDY3HA KICTO3HA XBOPOBA MOJIOYHOI 3A/I03U. MUTAHHY MOP®OrEHE3Y, YJIbTPACTPYKTYPHUX
OCOBJINBOCTEA TA EKCNEPUMEHTAJIbHOIO MOJEJIIOBAHHS

MHixoeny M.B., TepHos M.M.

Pesiome. BuByeHi MOpPOOPYHKLIOHaNIbHI Ta y/1bTPAaCTPYKTYPHI 0COBIMBOCTI MOJIOYHOI 3a/103U Mpu PI3HUX TICTONOMYHUX BapiaHTax
@ibpokicTo3HNX 3MiH. [laHa OuiHKa eKkCcriepuMeHTaslbHIi Mogesi KiCTO3HOI macTonarii.
Knio4yoBi cnoBa: mosnoyHa 3as103a, MOpPGOreHes, yabTpacTpykTypa, MacTonaris.

DIFFUSIVE CYST DISEASE MAMMOTOMY. THE QUESTIONS OF MORPHOGENESIS, ULTRASONIC PECULIARITIES

AND EXPERIMENTAL MODELING
Mnyhovich M.V., Ternov M.M.

Summary. Morphofunctional and ultrastructure peculiarities of mammary gland at the different gystological variants of fibre cyst

changes are studied, the estimation of experimental model of cyst mastopathy is given.

Key words: mammary gland, morphogenesis, ultrastructure, mastopathy.
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MOP®OJI0rN4HI 3MIHUN Y HUPKAX NMPU EKCNEPUMEHTAJIbHOMY
LYKPOBOMY AIABETI TA MPU3HAYEHHI MOAYNIATOPIB CUCTEMU

L-APriHIH-OKCUA A30TY
Yepuyxina 0.0.7, lNocoxoBa K.A.2, Qauyko T.B.?

TepHONNbCLKMI AePXaBHUN MeaMYHUI yHiIBepeuTeT iM.|.9.FopbayeBcbkoro, kadenpu BHYTPIiLHbLOI MeanumHmn Nel', papmako-
norii 3 KNiHIYHO dapmakosorielo?, NaToNoriYHOl aHATOMIT 3 CeKLLIMHMM KypCcOoM Ta CyooBOo0 MeauumHoto® (Maiaad Boni, 1, Tep-
Honinb, 46001, YkpaiHa)

Pestome. B excriepumeHTax Ha Ginuvx Liiypax-camusix BCTaHOBIEHO, LLO MOMNepenHK CUHTE3y OKCuUy asoTy [1yTapriH 3MEHLLYE
r10PYLLIEHHSI FICTO/IONHHOI CTRYKTYPU HUPOK, SIKi BUHMKAIOTb Py CTPENTO30TOLMHOBOMY AiabeTi. bnokaropu NO-cuHTasy N-HiTpo-L-
apriHiH T8, MEHLLIOK MIPOIO, aMiHOryaHiamH CrpusikoTb MPOrPECYBaHHI0 MOPQOJIONYHMX 3MiH Y LiIbOMY OpraHi rpu LyKpoBoMY AiaberTi.
KnouoBi cnoBa: Hupku, cTpykTypa, Aiabet, CTpenTo30ToUMH, ryTapriH, N-HiTpo-L-apriHid, amiHoryaHiamH.
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Bctyn

YacTtoTa po3BuTKy aiabeTnyHoi HedponarTii KONMBaEThb-
csl Big, 40% 0o 50% y xBopux Ha Lykposuii aiabet (L) 1
Tuny Ta Big, 15% 0o 30% - Ha U 2 tuny [JInsory6, MNontox,
2006]. Lle ycknagHeHHS!, sike € OOHI€0 3 FONOBHUX NPUYMH
cMepTi xBopux Ha L, 9k BigoMoO, NoB'A3aHe 3 eHaoTeni-
anbHoo anchyHkuieto [Edpmmos n ap., 2004]. LocnimkeH-
HS1 OCTAHHbLOMO AECATUNITTA NPUAINSAIOTL CYTTEBY yBary poni
Takol Ba30akTUBHOI crnonyku, sk okeupg, a3oty (NO), y nato-
reHesi BMHuMkawumx npu LI makpo- Ta mikpoaHrionariin
[Haluzik et al., 2000; Bitar et al., 2005]. MNpuyomy, L 3
rnn6OoKoo iHCYNIHOMEHIED PO3rNAAAETLCA K CTaH reHepa-
nisoeaHoro aediumty NO [Komers, Anderson, 2003]. Boa-
HoYac, Oesika CyrnepeyqnBICTb iCHYIUMX BiAOMOCTEN Mpo
ponb cuctemmn L-apriHiH-NO y nartoreHesi ypaxeHHs Hu-
pok npu L[ pobuTb HEoOXigHUM nodanblie BUBYEHHS
BMAMBY il MOAOYNSATOPIB NMPW Uil naTonorii.

Mertoro paHoro gocnimkeHHs Oyno 3'acyBaHHSA 3MiH riCcTo-
NOTYHOI CTPYKTYPU HUPOK Npu ecnepumeHTanbHomy L,
Ta npuaHadveHHi moaynaTtopie cuHTedy NO-rnytapriHy, N-
HITPO-L-apriHiHy Ta amiHOryaHiamHy.

Martepiann Ta metogu

LA momenioBanu y 36 wwypiB-camuiB LUISIXOM OfHOpa-
30BOro iHTpanepuToHeaslbHOro BBeAeHHS1 STZ 3 po3paxyH-
Ky 50 Mr/kr macu Tina (KOHTPOJSb - 8 IHTAKTHUX TBAPWH).
Yepe3 2 TuxHi nicng po3sutky L, 27 wypam, Sknx nog-
innnun Ha 3 rpynn, no4mMHanu BBOoanTW: 1 rpyni - ryTapriH -
no 45 mr/kr, 2-n - N-HiTpo-L-apriHiH - no 10 mr/kr macu ta
3+ - amiHoryaHigMH - no 10 Mr/kr macu, BHYTPiLLHbOOYe-
PEBUHHO, WOAHSA, npoTtarom 14 gHis. [icTonoriyHi pocnin-
XEHHS1 HUPOK NMPOBOAMIN Yepe3 4 TUXHI Bif No4arky Mo-
OentoBaHHe nartonorii. Ansg uboro WMaTo4kmM TKaHUHW HU-
pok dikcyBann y 10% HenTpanbHOMY PO34MHi (popmaniHy
i dikcaropi Jlinni, 3 HaCTYNHOK 3anMBKOIO Yy NapadiH.

OTpuMaHi Ha caHHOMY MIKPOTOMi 3pi3n dapbysanu re-
MaTOKCUJIIHOM Ta e03UHOM. XapakTep i rnmbuHy mopdorsno-
riYHMX 3MiH OOKYMEHTyBa/M 3a OOMOMOrol0 Mikpockona

Puc. 1. licTonoriyHa CTpyKkTypa HUPKN TBapuHU npu STZ-
niabeti. OudysHi anctpodiyHi 3MiHM eniTenilo kaHanbL;iBs,
KNITMHHA IHPINbTPavis kNyoouKiB. FemaTokcuniH-eo3uH. x160.
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JIOMO Buonam U i cuctemun Bneody 300paxkeHb ricTonoriy-
HMX Npenapari. [pn BUBYEHHI MOPQONOriYHOI opraHizauii
HMPOK 3BEpPTa/IN yBary Ha 3MiHU CTPYKTYpPW KipKOBOI i MO3-
KOBOI pevoBMHN. PoboTy BUKOHYBanu BianoBioHO OO npa-
BUN EBPONENCLKOI KOHBEHLLjI MPO ryMaHHe CTaBfIEHHS 00
nabopatopHux TBapuH (European convention the protection
of vertebrate animals used for experimental and other scientific
purposes - Consul of Europe. Strasbourg, 1986) Ta "3aranb-
HMUX NPUHUMNIB EKCNEPUMEHTIB Ha TBapuHax", yxsaneHux |
HaLioHasIbHMM KOHrpecom 3 Gioetnkun [2003].

PesynbTtatn. OGroBopeHHS

Mpn DocnimKeHHI CTPYKTYPU HUPKM NpU CTPENTO30TO-
UMHOBOMY gjabeTi BiAMIYEHO nepeBakaHHS MaToSIoFYHUX
3MiH Y KaHanbLeBoMy Bigaini HedpoHie. CTyniHb NoLWKoA-
XEHHS! eniTenito kaHanbLiB Oyna pi3Hoto. B ix npokcumanb-
HUX Biggjinax cnocrepiranM gBuWa rianiHoBO-kKpanesnbHoi,
piawe - BakyosnbHOI, OANCTPO®Ii, @K OO0 HEKPO3Y OKPeEMMX
KNITUH. Y aMcTanbHUX KaHanbUsX BigMivanack cybatpodis
enitenianbHMX KNiTMH. CTpoma KipkOBOI Ta MO3KOBOI pe-
4YOBUHK Oyna HabpsKIo, 3 ABULLAMWN NiIMPOIOHO-KNITUH-
HOI iHinbTpauii. OCHOBHa YacTuHa apTepion - 6e3 ocob-
JNINBOCTEN, ane y AesKNX BUSBASNOCS Nia3MaTnyHe npocs-
KaHHS (puc. 1).

Mpwv BBeneHHi nonepeaHuka cuHTedy NO rnyTapriHy
TBapuHam 3 STZ-miabeToM BCTAHOBJIEHO, LLO Y KipKOBIi
PEYOBUHI HUPOK 3MEHLLIYBaIMCA SBULLA, L0 BiAnosina-
I0Tb FOCTPIN 3ananbHii Bianosiai. Jinwe okpemi knyboyku,
B SIKMX BigMivannch aBuLLa ancTpodii eHaoTenito, Nowkon-
XEeHHA 6asanibHOI MeMOpaHu CyauH | HEKPOS3Y, CrJlOLLY-
BaJINCH, CTBOPIOOYM MIKPOCKOMIYHO KApPTUHY rinoTpogo-
BaHWX Tineub (puc. 2).

B enitenii npokcMmManbHUX i AMCTaNnbHNX KaHabL,B CMO-
cTepirany NOMIpHi ANCTPOdIYHI 9BMLIA, NPO WO CBiAYMI0
36iNbLUEHHN X PO3MipiB, WO NMPU3BOAUIO A0 3BYXEHHS
NMPOCBITY KaHanbLiB. B okpeMux knyboykax crniocrepiranun
MOMiIpHY nNponidepauiio Me3aHrianbHUX KNiTUH. B iHTep-

7 e B Bl L et e

Puc. 2. lictonoriyHa cTykTypa HUpPKKN Npu STZ-giabeTi Ta BBE-
OeHHi rnyTapriHy. CnocTepiraloTbes cnabki ancTpodiyHi amiHn
eniTenito KaHasnbLjB, MOMIPHWUI HabPSK CTpoMuU. FeMaToKCUNiH-
e03uH. x200.
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Puc 3 FlCTonorHHa CprKTypa HMpKM TBapMHM npn STZ-,u,la-
6eTi Ta BBeAeHHi N-HiTpo-L-apriHiHy. AndyaHi guctpodidyHo-He-
KPOTWYHI 3MiHW eniTenito kKaHanbiB. FemMaTokcuniH-eo3nH. x200.

Sy

Puc 4

o Wb Tt LR

FicTronoriyHa cTpykTypa HMpKVI TBapVIHVI npn STZ-
niabeTi Ta BBEAEHHI amiHoryaHiamHy. OudysHi anctpodiyHi
3MiHW eniTenilo KaHanbLjB, eKcyaaTnBHE 3ananeHHs KNyoouKiB.
FemarokcuniH-eo3nH. x200.

CTULINHIN TKaHWHI BigMiYan He3HavHi Habpsik Ta nimagor-
icTioumTapHy iHPINbTPaUjlo CTPOMaNIbHUX E€NEeMEHTIB, Ou-
narauis remokaninapis. MNpokcumanbHi kaHanbuj 6ynu no-
MipHO po3wwmnpeHnmMun. B ix npocsiti MoxHa 6yno nobaum-
TN HEBENWNKY KiNbKICTb 3MYLLEHOro enitenito.

Mpwn BBeaeHHI N-HiTpo-L-apriHiHy TBapuHam i3 STZ-gja-
6eToM riCcTONor4YHO BiAMIYEHO MporpecyBaHHA NaTosNOori-
YHUX 3MiH, 9K y TyOynsipHOMY, TaKk i B MOMEepPYIspHOMY
anapari HUPKK, NOPIBHAHO 3 HENIKOBAHMMM LypaMmn (puc.
3). Y kipkoBiit pe4yoBUHI NepeBaxanu rinepTpodoBaHi Kny-
604KN, Xxo4a 3ycTpidanuce i atpodosaHi. Mpn Lbomy y Npo-
CBiTax Kancys, oKpiM HabpsKy, 4acto Biamidanucs Binkosi
[enosnTu, ski CNPUYNHANIKM X po3WMpPeHHS. CyamHn kiy-
604Ka PO3LIMPIOBAINCH, MICTUIN epuTpoumTn. EHgoTenio-
unTKn 6ynn i3 osHakamm Binkosoi aucTpodii. basanbHi mem-
OpaHu NoToBLLYBaNIUCh, Oynn Habpsknumu. B enitenii npo-
KCUMabHUX KaHAbLIB BUSIBNSSIUCL O3HAKM MasliHOBO-Kpa-
nenbHOI AMCTPOgii, YacTMHA NOro AeckBamMmyBanach i MiCTu-
nackb Yy NPOCBiTax KaHabL,iB.
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[MoLwKOoKEHHS MIKPOLUMPKYIATOPHOro pycnay uin cepir
HOCW0 reHepanisoBaHMii xapakTep i CTOCYBaNioCcs sIK BHYT-
PiLUHbOCYONHHMX PO3NadiB B caMumx Kilyboykax, Tak i B CTPO-
MallbHUX enemMeHTax. CnocrepiranmMcs CMHAPOMU CRamKy-
BaHHA i TpOMOYBaHHS, WO NPU3BOAUIO OO BUONMUX
MiIKPOCKOMIYHKX 3MiH, 0cOONMBO B TYOyNsipHOMY anapari.
Tak, B enitenii NpoKCMMabHMUX KaHabLiB CroCcTepiranmcs
aBMLLA TigponivyHoi aucTpodii, Wo npu3soauao OO0 3BY-
XXEHHS IX NPOCBITIB. [pn LbOMY BUSBASNOCA ANdy3HE po3-
LUMPEHHS NepUTYOYNSAPHUX NPOCTOPIB i3 MHOXUHHUMM CTa-
3aMu B remokaningpax ta aMdysH1Mmu gianefesHMm Kpo-
BOBUNMBaMM (auB. puc. 3).

HupkoBi knybo4kn MOBHICTIO, ab0 Malixe MOBHICTIO
Oynn BTATHYTI A0 NaToONOriYHOro npouecy. Y npocsiTax
KarcyJs, a TakoX MiX NeTnsMu CyaMHHOro knyboyka Bu-
apnaBca GibpuH. ToMy neTni Kaninapis BUrnaganu Ha-
OpPAKAUMK, 3 MOTOBLLUEHMMM CTIHKAMW i 3BYXXEHUM MpPO-
CBiTOM. Me3aHrianbHNii MaTpUKC NOMITHO 30iNbLIYBaBCA B
nMpocBiTi. B okpeMunx nonsax 3opy cnocrepiran 3HUWKHEHHS
HOPMaJIbHOrO KyOOYKOBOIrO MaslloHKa, L0 XapakTepuay-
Ba/IOCb MiACUNEHHAM KOHTYPOBAHOCTI CTIHOK Kaningpie, a
B iX nMpocBiTax BuaBnanmca nenkountn. Mponidpepauin
Me3aHrianbHUX KNiTMH Byna BuUpaxeHa nomipHo. B eHpoo-
TenianbHUX KNiTMHax 36inbLUYBaNINCA PO3MIpU Saep, Hapo-
CTaB Habpsk uuTonna3mu. B okpemMux Bunagkax MoOLIKOA-
XEHHSI HUPOK OynM HacTiNbky rMGOKUMK, WO nuwe B
OKpeMux AinsiHkax npenaparty BAABasIOCS BUSBUTM NOOAN -
HOKi KaHasbLl, eniTenin 9kMx nuile B 3arajibHUX XapakTe-
pucTukax 3b6epiras CBOIO CTPYKTYPY (OMB. puc. 3).

[Mpu BBEOEHHI amMiHOryaHiaMHY NATONOriYHI 3MiHM Y KIy-
O04KOBOMY anaparti HMPOK 3bepirannuch i nepeBaxanu Ti,
AKi 3apeecTpoBaHo y TBapuH 3 STZ-miabeTtom, xo4a Oynu
BUPaKEHi MEHLLIOIO MipOI0, HiX y nonepeaHin cepii (puc. 4).

MepeBaxanu aBuLla ekcydauii. B okpeMunx knyboukax
crnocTepiranucs gncTpodiyHi 3MiHN, 9K B MEe3aHTialbHUX,
TaK i B eHgoTenianbHUX KnitnHax. MNeTtni okpemux kaninapis
36inbLIyBaAIMCA B PO3Mipax, O MiKPOCKOMNIYHO BignoB.i-
nano rinepTpodil cyanHHMX KNyobouyKiB, sika BUHUKaNa, o4e-
BMOHO, 33 PaxyHOK ANCTPOdIYHMX 3MiH Yy BasasibHUX MeM-
OpaHax, eHaoTenii, NOMIPHOro 3BYXEHHSI MPOCBITY FremMo-
KaninapiB Ta HaKonNUYeHHs GibpUHY MiX NeTNIMM LUMX Ka-
ningpis. B okpeMux knyboykax 3H1MKaB HOpMarnbHUI pucy-
HOK, Y MPOCBITax CyaAMH BiAMIYa/IMCb MOOONHOKI NENKOoLM-
TW, NPOCBIT Kancynn Npu upoMy 36ibLIYBaBCS, OHEBUAHO
3a paxyHoK HabpsKy (auB. puc. 4).

3Baxatoun, Ha Te, LU0 BXe Ha paHHiX cTagjsx aiadety
BiaMiYaeTbca npurHiveHHsa npoaykuii NO B Hupkax, sike
MNOB'A3YI0Tb 3i 3HUXEHHAM aKTUBHOCTI HEMPOHANIbHOI i30-
dopmm NO-cnHTasm Ta 3pocTaHHam perpapgadii NO nig,
BMIMBOM OKCUAATUBHOro ctpecy [Keynan et al., 2000; Ishii
et al., 2001], He BUKIOYEHO, LLIO BCTAHOBAEHMUI HaMN NO-
3UTUBHUIA BNAMB nonepegHunka cuHtedy NO rnyTapriHy Ha
CTaH HUPOK, 3aBAsIK/ MO0 30aTHOCTI CTUMYJIOBATN CUHTE3
NO Ta aHTMOKCUAAHTHUM BIacTUBOCTSAM. Lle niaTBepoxyeTb-
CS KNiHIYHUMWN CNOCTEPEXEeHHAMN edEeKTUBHOCTI rnyTapr-
iHy y xBopux 3 LU Ta piabetnyHolo Hedponartielo, ae BiH
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nokpawlye napameTpu MiXKNITUHHOI B3aemMogii Ta yrnoB-
iNbHIOE NPOrpecyBaHHs 3axBoptoBaHHA [Tonuumin, Kopaepo,
2005].

MoripwaHHs ricToNoriYyHol CTPYKTYPU HUPOK Mig BAAN-
BOM HecenekTuHoro 6nokaropa NO-cnHTasm (NOS) N-
HITPO-L-apriHiHy, sike 3apeecTpoBaHe Yy Hawux Aocnigax,
Moxe OyTu, 3 ooHoro 6oky, 0OyMOBNeHe MorfanbneHHsM
nediunty NO, akuin cnoctepiraetbca npu LW, 3 iHWoro -
6nokanolo KOHCTUTYTMBHUX i3opopM NOS, ski 6epyTb
y4acCTb Y 3aXMCHUX Ta NPUCTOCYBAIbHUX MEXaHi3max npu
pi3HMX naTosioriyHux ctaHax [CrenaHoB un ap., 2004; babak
n ap., 2006]. OctaHHa Tesa NiaTBepaKyeETLCHA TUM, LLO Ce-
NeKkTMBHUI Bnokarop iHayumbenbHoi NOS amiHoryaHiovH,
Xo4a i CAPUYMHSE NPOrPECYBaHHS YPAKEHHS HUPOK, MO-
PiBHAHO 3 rpynoto TBapuH 3 STZ-piabeTom, nNpoTe Moro
CTYNiHb BUPAXEHNIA MEHLUE, HiX Npu BBeAeHHI N-HiTpo-L-
apridiny. Pazom i3 Tm, BigOMO, WO aMiHOryaHiavH y Oo-
3ax, ki iHridyoTb INOS, 3naTeH noripLiyBaT KpoBOMocTa-
YaHHS NigWNYyHKOBOI 351031 Ta cekpeLlito iHcyniHy [Holstad
et al., 1997; Kuttler et al., 2003].
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BUCHOBKM Ta nepcnekKTuBM noganbLumnx
po3pob6ok

1. MNpu ekcnepMMeHTaIbHOMY CTPEATO30TOLMHOBOMY
LykpoBOMYy AiabeTi yepes3 4 TUXHI Bif nNoyaTky pPO3BUTKY
NaTonorii y HUpKax BiAMIHaOTLCS MOLUKOMKEHHS eniTenito
KaHanbLUiB, KNiTUHHA IHOINbTPauisa knyboykiB, NOPYLIEHHS
NPOLECIB MIKPOLMPKYAALLT.

2. MNonepeaHnk CUHTE3Y OKCuAy a30Ty rAyTapriH npu
Oro BBEAEHHI NPOTArOM 2 TUXHIB TBApPMHaM 3 LlyKPOBUM
njabeTomM crnpusie BiOHOBMEHHIO MCTONONIYHOI CTPYKTYpPU
HUPOK.

3. IHriGiTopn NO-cnHTasm N-HiTpo-L-apriHiH Ta, MeHLLUO
MipOI0, aMiHOIMyaHiaMH CAPUSIOTb NPOrpecyBaHHI0 MOPdO-
JIOFYHUX 3MiH Y HMPKaX, SKi PO3BMBAIOTLCA HA TAi LLYKPO-
Boro pjabery.

Buxogsum 3 oTpumaHmx pesynbTaTiB Ta AaHuX nitepa-
TYpPU, BBKAEMO aKTyasibHMM 3aBAaHHSAM nojasblle BUB-
YEHHs1 BacTUBOCTEN NONEePEenHMKIiB CUHTE3Y OKCuAy a3o-
Ty $IK 3ac00iB, 30aTHUX 3MEHLUNTU YPAKEHHS BHYTPILLIHIX
OpraHiB npu UykpoBomy ajaberTi.
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MOP®OJIOrMYECKUE USMEHEHUS B MOYKAX MPU 3KCNEPMMEHTAJIbHOM CAXAPHOM AWABETE U

HASHAYEHUU MOAYNATOPOB CUCTEMbI L-APFMHUH-OKCUAA A30TA

YepuyxuHa 0O.0., MocoxoBa K.A., Qauko T.B.

Pe3lome. B akcriepymeHTax Ha 6esnbix KpbiCax-camuax yCTaHOBJIEHO, YTO MpeaLlecTBeHHUK CUHTe3a okcuga a3ora riyrapruH
YMEHbLLIAEeT HapyLLIEeHUsT MMCTOOrMYECKOM CTPYKTYPbI M04eK, KOTOPble BO3HUKAKOT NPy CTPENnTOo30TOLMHOBOM anabete. brokaro-
pbi NO-cuHTa3bl N-HUTPO-L-apruHWH 1, B MEHbLUel Mepe, aMUHOryaHuauH CrioCOBCTBYIOT POrPECCUPOBaHNIO MOP@OSIOrM4EeCKmX
M3MeHEeHWI i B 3TOM OpraHe rfpy caxapHoMm auabere.

KnioueBble cnoBa: ro4yky, CTPyKTypa, Avabet, CTpernTo30TOUMH, rayTaprH, N-HUTpo-L-apruHuH, aMuHOryaHuamnH.

MORPHOLOGICAL CHANGES IN KIDNEYS AT THE EXPERIMENTAL DIABETES AND PRESCRIPTION OF
MODULATORS OF SYSTEM L-ARGININE-NITRIC OXIDE

Chernuhina 0O.0., Posohova K.A., Datsko T.V.

Summary. I/t was demonstrated experimentally on white male rats that precursor of nitric oxide synthesis glutargine can attenuate
pathological changes of kidney histological structure in streptozotocine diabetes. Inhibitors of nitric oxide synthesis N-nitro-L-arginine,
more than aminoguanidine, contribute to acceleration of marked morphological changes in kidney.

Key words: kidney, structure, streptozotocine, glutargin, N-nitro-L-arginine, aminoguanidine.
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yAK: 616.314.17.-008.1-031.81.-092-07:612.017.1
AHTUFEHPACNO3HAIOLLME PELEENTOPDLI T-KJIETOK U ®OPMWUPOBAHUE
MMMYHHOI'O OTBETA Y BOJIbHbIX TEHEPAJIN3OBAHHbIM

NAPOAOHTUTOM
CepreeBa WN.E.

HauunoHanbHbI i MeOMUMHCKNA yHUBEpCUTET nMmeHn A.A.BoromonsLa, kadbenpa TepaneBTUyeckon cromaronornu (6yn. T.LLeByeH-

ka, 13, r.Knes, 01601, YkpanHa)

Pestome. OtmeveHa 0cO6eHHOCTbL 84anTUBHOMO UMMYHHOIO OTBETA Y 60/IbHbIX FeHEepaIn30B8aHHbIM NapoaoHTUTOM |-l cTerne-
HU, XPOHUYECKOIrO 1 OBOCTPUBLLIErOCS TEYEHWS], KOTOPAS! MPOSIBASIETCS B yBENMYeHUM rnokasareneii HLA-DR [0 2 pa3 co CHUXeHU-
em cuHTe3a G4 T-numpounTOB B TKaHSIX NMapoaoHTa v B NEPUGOEPNHECKON KPOBU 1Py COXPaHMBLLIENCS CHOPMUPOBAHH OV UMMYH -

Hovi peakTnBHocTy CL8 n T-kneTok.

KnioueBble cnoBa: reqepann3oBaHHbIvi napogoHTUT (I11),

Kl 1l knacca (rnasHbINi KOMIMJIEKC rMCTOCOBMECTUMOCTU).

BeBepeHue

Bonpoc naysenna pndpdepeHumMpoBKin MMYHOKOMIME-
TEHTHbIX KJIETOK N MEXaHWU3MOB MEXKNETOYHOrO B3anUMO-
nencreua npn GopMmMpOBaHNN Kak KIIETOYHOIO, Tak U ry-
MOP&/IbHOr0 MMMYHHOIO OTBeTa Y GOMbHbIX FEHePan3o-
BaHHbLIM NAPOAOHTUTOM, OCTAETCS aKTyallbHbIM, HECMOTPS
Ha AOCTaTO4HY0 MHGMOPMATMBHOCTbL MO ONpeacneHnio ak-
TUBHOCTU UMTOKMHOB [Bespykosa, 2002; Ohguchi, 2003;
Pestka, 2004; Nakajtma, 2005; Rhodus, 2005].

YcraHoBneHo, 4To T-knetodHbii peuentop (TKP) pac-
No3HaeT He COBCTBEHHO YYXXEPOOHbLI aHTUIEH, a ero KoM-
nnekc ¢ 6enkamu, KOHTPOMPYEMbIA FNaBHbIM KOMMIEK-
com ructocoemectumocTtu (FKlr) mnm MHC (major
histocompatibility complex) | nnm Il knaccos [deHbra, 1997;
BapaHoBa, 2003; MaaHckunii, 2006].

Monexynbl | knacca aKCNpeccMpyloTcs Ha KNeTOYHOM
NMOBEPXHOCTN 1 NpeacTaeneHbl reHamu HLA -A, B, C. 'eHbl,
KOHTponupyowme monekynsl Il knacca - HLA-DP, DQ, DR.
C nonumopdunamom aHtureHos MHC (B N-koHLLeBOI Yac-
T monekyn no 20 aMMHOKMCNOTHBIM OCTarkam, KOTopble
GOPMUPYIOT aHTUTEHCBA3LIBAIOLLMIA YHaCTOK) CBA3bIBAIOT
NPOLLECC MEHETUYECKOrO KOHTPONS MMMYHHOrO oTeeTa. B
Tex cny4asix, korga aMMHOKMCIIOTHbIE OCTaTkn, obpasyto-
wue wenb y aHTUureHos |l knacca, He B COCTOSIHUM CBSA3aTb
NENTUAHbIA PparMeHT YyXePOOHOro aHTUreHa, T-xenne-
pbl OCTaIOTC apPEaKTUBHLIMU U NMX NOMOLLL B-knetkam He
peannayeTcsl, YTO BbI3bIBAET TOPMOXEHNE FYMOPaSIbHOIO
oTBETa. OTO OOCTOATENLCTBO U ABNSIETCS OAHOWN N3 NPUYNH
reHEeTMYECKMN AETEPMNHUPOBAHHOIO AedekTa B UMMYHHOM
pearnpoBaHun.

MoaroToBka aHTUreHa K ero pacno3HaBaHMIO PasfNYHbI-
MU Knaccamm IMMGOLMTOB HaYMHAETCs B darounTnpyto-
LWMX KneTkax ¢ obpasoBaHust harosn3ocomMbl. BupycHble
@HTUIeHbl MMEIOT CBOW OCOBEHHOCTU C MOCNEOYIOLLMM Bbl-
XOOOM 13 UMTOMIa3Mbl GarounToB 1 06pa3oBaHNEM KOM-
nnekca ¢ monekynamm MHC | knacca ¢ ganbHenwunm pac-
No3HaBaHMEM umMToTOKCHMYecknmmn T-numooumtamu (CO8).

[na BHYTPUKNETOYHbIX MAatOreHoB B NMPOLLECC YHUYTO-
XEHNS NHPEKUMN BCTynaloT T-KNETKM BOCMANEHUS, UMe-
towme mapkep CO4 (Th1). B3tmn kneTkn nocne pacrno3Hasa-
HUS GaKkTepuanbHOro aHTUreHHOro 3NNTONa, KOTOPbIN KOM-
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nnekcupyetcsa ¢ monekynamu Il knacca MHC, aktnsupyet
Makpodaru, 3apaxeHHble GaKkTepusMu, K BHYTPUKIETOY-
HOMY KunnunHry Bosbyontens [BapaHoBa, 2003; Sasaki,
2000; Reichert, 2002; Stein, 2003; Rot, 2004].

Mpyn nHONLMPOBaHNM TKaAHEN AKCTPALENIIONSPHO pas-
MHOXaIOLLMMNCS NaTOreHaMmn B UMMYHHbIN OTBET BCTyna-
0T xennepHole T-knetkn (Th2), nmetoLme ToT Xe Mapkep
CA4, 4to n BocnanuTesbHble KNeTkn. @YHKLMS KNeToK 3ToMN
cybnonynaumm - aktmeaumsa B-knetok B BMAE Npoaykumu
cneumeunyeckux MIMMYHOr00yIMHOB, KOTOPLIE HEMTPaIN-
3yl0T 6akTepun, UM uUx TOKCUHbI. OgHako, HeobxoaMMo
o0paTnTb BHUMaHWE Ha TO, YTO A/ BCTYMNEHUS B UMMYH-
HbIlA OTBET Ha aHTUreHbl LMTOTOKCMYECKUX T-TnMpounToB
(CAO8), T-knetok BocnaneHus (Th1) n xennepHbix T-kneTok
(Th2) Heobxoouma npeaBapuTesnbHas NOAroToBkKa aHTU-
rEHOB K Pacrno3HaBaHMIO 3TUMMW KIeTKaMun.

B napogoHTONOrMmn n ctomaronornm Bonpocam nHoop-
MaTMBHOIrO CPAaBHUTENbHOMO aHanM3a okannsaunm Mone-
kyn MHC | n Il knaccoB, a Takke aktuBauum T-kKNeTok B
TKaHsIX NapoaoHTa W, COOTBETCTBEHHO, B nepudepunyec-
KO KPOBW OOJIbHbIX FEHEPAIN30BaHHbIM MapOAOHTUTOM
He yaensnock goctarodHoro BHumaHus [Rhodus, 2005].

Llenb nccnepoBaHms - onpeaennTb COOTHOLIEHNE KOM-
nnekcoB HLA-DR n aktneBmpoBaHHbIX T-KneTok B nepude-
pUYECKOl KPOBU N B TKaHSIX BOCNANIeHUs Y BOJSIbHbIX FreHe-
pann3oBaHHbIM MAPOAOHTUTOM A NPOrHO3MPOBAHUS aK-
TUBaUMN MMMYHHOrO OTBeTa.

Martepuanbl 1 meTogbl

B nccnepoBanue Bowno 147 6onbHbix [T Il ctenenun
XPOHMYECKOro n ob6oCTpuBLLErocs TeyeHns (knaccuduka-
ums GonesHen naponoHTa npod. H.d. JdaHnnesckoro, 1994),
B Bo3pacTte 20-50 neT 1 24 yenoBeka KOHTPOJSILHOM rpyn-
nbl. AnarHos M yctaHaBnnMBann Ha OCHOBaAHUW KIIMHUYEC-
KUX OaHHbIX, ONpeaeneHns MHOEKCOB MMrMeHbl, NapOaoH-
TaNbHbIX WHOEKCOB, AAHHbIX KOMMbIOTEPHO OPTOMaHTO-
mMorpacdum, nabopaTopHbIX METOA0B 0OCNen0BaHUSA U crie-
LumManbHbIX UMMYyHosornyeckux. OnpeageneHne NMMyHOJNO-
rMYecKNx nokasaresiein NPoBOAUIN B CPaBHUBAEMbIX OMO-
NOrnMYyecknx, GuUanonorndecknx cpepax 6onbHbiX M B
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nepndepmn4eckon KPpoBmM (U3 NOKTEBOWN BEHbI) U B in3aTtax
- roMoreHarax COAEpP>XMUMOro MapAOHaT/IbHbIX KapMaHOB.
Mpwn ncenepoBaHUM MMMYHHOrO CTaTyca Onpeaensnn or-
HOCUTENIbHOE KOIMYECTBO NNMOLUNTOB C MOBEPXHOCTHbI-
Mn mapkepamn CA3*, CO4*, CA8*, CA16/56, CA19*, HLA-
DR ¢ nomoLLbio MOHOKIOHaNIbHbLIX aHTUTEN (MHCTUTYT 3KC-
nepyuMeHTa/IbHOM NaTonornm, PagnobruonorMm u OHKOMO-
rmn nmenun P.E.Kaseukoro r.Kuee) metogom Henpsimon
MMMYHODOOPECLEHLNN.

OnpepeneHne AT nNpoBOAMNM Ha UMTOMNIOOPOMETPE
n pnyopecueHTHOM Mmnkpockone "Olympus” (ofinHa Bon-
Hbl 495 HM) cOrnacHO MHCTPYKUMUAM TECT-CUCTEM OT Mpo-
n3BoamTenen.

Cratuctnyeckas obpabotka npoeegeHa ¢ 1UCnosb3oBa-
HMem naketa nporpamm "Microsoft Excel”, kputepus goc-
TOBEPHOCTU NO CTbIOAEHTY NPU 3HAYEHUM JOCTOBEPHOCTU
pasnuynin npu p<0,05.

Bce knnHuyeckne ncenegosaHns NnpoBoaMan B CTOMa-
Tonormn4yeckon knuHuke HMY nmernn A.A.Boromonsua, na-
OopatopHble - B MHCTUTYyTE Npobnem natonorum npu HMY.

Pesynbtarbl. O6GCcyxaeHne

Kak yxe oTmevanocb, GONbLIMHCTBO GaKTepuin U ux
TOKCUHOB, MapOAOHTOMNATOreHOB FEHEPUPYIOT pasBuTUE
WMMYHHOIro OTBeTa C 00si3aTeNbHbIM BKIIOYEHMEM B 3a-
wmnTHYto peakumto CA3-CL4 T-kneTok. 3T KNeTkn pacnos-
HalOT KOMMJIEKC YY>XEepoaHoro nentuga ¢ monekynamu i
knacca MHC, npoayumpys Mmeomatopbl-UMTOKUHBLI. OCHOB-
Hasl GYHKLUMS CUCTEMbI CBSI3aHA C 00ecrneyYeHnemM KieTou-
HOlW OPMbl UMMYHHOIO pearnpoBaHUs MOCPEACTBOM
BKJIIOYEHMS B MMMYHHbIA npouecc - T-xennepos, T-kne-
TOK BOCManeHns U T-KNeTOYHbIX LINTOKNHOB.

HeobxoaMMo MCXOANTL HE TONbKO M3 KOHCTaraumun aTa-
NnoB, B KOTOPbIX 3A/I0XXEHbI MeXaHU3Mbl GOPMUPOBAHUS U
banbHelwan gnddepeHumaumsa oTeeTa, NoaroToBka aH-
TUreHoB GakTepPUn M UX TOKCUHOB K B3aUMOAENCTBUIO C
monekynamu Il knacca MHC, HO 1 K okpyxarowmm ¢akTo-
pam, B KOTOpbIX ocyllectensietca anddepeHunaums To-
KNeToK, oueHnBas QYHKLUMOHASIbHYIO CMOCOBHOCTb HEWNT-
podunos, makpodaroB, akTMBHOCTb 3KCMPECcCUn Meama-
TOPOB-LUMTOKMHOB. Becb npouecc noaroToBkM aHTUreHa K
ero pacrnosHaBaHuio T-kneTkamu BKJIHOYAET:

1 - 06pasoBaHne Garocombl, CIMSIHME C JIN30COMaMK,
rMaponmMTMYecKoe pacLiensieHme npotemHasamn B ¢aro-
JIN30COMax 3axBa4e€HHOro marepuana npm HM3knx PH;

2 - popmmposaHune monekyn Il knacca N’KM'=MHC Ha
BHYTPEHHEM MPOCTPAHCTBE 3HOOMNNAa3MaTUYecKoro peTm-
Kyflyma C MHBapWaHTHOM LEenbio N BbIXOAA Yepes annapar
Fonbmxu, Kak cekpeTopHasi CaMoCTOATeNbHAs Bakyosib U3
3HO0MNNa3MaTMHecKol cetu;

3 - cnusiHMe ¢daronM3ocomMbl C NENTUOHLIMU GparmMeH-
TamMn Cc HabOPOM KUCHbIX MPOTeas C BaKyosblo, COAepKa-
wen komnnekc MHC+unHBapuaHTHas uenb. B xoae npouec-
ca NponcxoamT pacluensieHMe MHBaPWaHTHOW Lenu, YTo
CO30a€eT YCNOBUS CHATUS "KOH(POPMaUUOHHOMo 3anpeTa” ¢
o0pasoBaHMEM HOBOr0 MMMYHOMEHHOro KoMrekca nen-
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Puc. 1. MNokasarenn CD y 6onbHbIX 1 I-l cT 0o6ocTpuBLLErocs
TeyeHus.
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Puc. 2. Nokazarenn CD y 60onbHbIX M 11l CT XpoHMYeckoro
TeyeHus.

Tnaa c monekynamm Il knacca MHC B coctaBe CekpeTopHOM
rpaHysibl, NIEPEMELLANACH K KIETOYHOM NOBEPXHOCTU. B aanb-
Helnwem T-knetouHblin peuentop (TKP) pacnosHaet komn-
NIeKC aHTUreHHoro nentuaga ¢ monekynamm MHC nocpen-
CTBOM 3/1EKTPOCTATUYECKOr0 HaNMpPs>KEHNS 3a CYET TpaHC-
MeMOpaHHbIx y4acTkoB 6enkos CI. CL13 6enkn, OTBETCTBEH-
Hble 3a TpaHcrnopT TKP knetoyHon membpaHbl, obnapaioT
curHanonepepaowen dyHkumein. B aktmsaummn T-KNETOK,
pacnosHaBLUNX aHTUIeH, NPUHUMaOT yyactme u CO4 n CA8-
Mapkepbl anddepeHuUMpoBKN T-KNETOK, YTO B AaSIbHEN-
LWEeM MPUBOAMT K BHYTPUKIETOYHbIM PEakUMOHHbLIM npe-
00pasoBaHnsIM 1, B KOHEYHOM cYeTe, K nponavdepaumu,
onddepeHumpoBke T-KNeToK A0 3peribiX, PYHKUNOHANb-
HO aKTUBHbIX LMTOTOKCUYECKMX T-nnMdoUmMTOB nam T-xen-
nepoB, GOPMUPYSH MEXAHN3Mbl MEXKIETOYHOr0 B3aMMO-
nelnicTeua ¢ obpasoBaHNEM ONONIOTMYECKN aKTUBHbLIX Be-
LEeCTB, ONPeensis Kak KNEeTOYHbIA, Tak U FyMOpPasibHbIN
WMMYHHbIN OTBET, obecneunBasl MexaHu3Mbl T-KINeTOYHbIX
3 PEKTOPHBIX B3aUMOAENCTBUIA UMMYHHOIO dakTopa.
Mcxoos n3 npencraBneHHbIX MEXaHU3MOB GOpMMpPo-
BaHWUS1 UMMYHHOIO OTBETQ, O4EBMOHbI WU MOHATUS "abco-
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Puc. 3. MNokasarenn HLA-DR conepXnmMoro napoaoHTabHbIX
KapMaHoB.
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Puc. 4. Nokasatenu HLA-DR nepudepunyeckoin kposu y 60s1b-
HbIX [T1.

JNOTHbIE" UMdPbI N3YyYEHUS TOXAECTBEHHbIX NoKasarenemn
CcA3, co4, cas, CA19, HLA-DR B nepudepnyeckon KpoBu
N B TKaHSIX-NM3arax COOAEPXMMOro NapOAOHTabHbIX Kap-
MaHOB. lMonyyYeHHbIe AaHHblE NPeacTaBiieHbl CXEMaTnYyHO
(pnc. 1,2, 3,4).

MpeacTaBneHHble AaHHbIE CBUAETENLCTBYIOT O Npeod-
napaHnmn nokanbHbiX Th1 KNeTo4YHO-3aBMCUMBIX aKTUBUPO-
BaHHbIX peakuui B TKaHAX NapOAOHTa MO CPaBHEHUIO C
akTnBaumen addekTopHOro oTeeTa B nepudepnyeckon
KpoBu y 6onbHbix [Tl B dpase oboctpeHus npouecca. Oa-
Hako, npu oboctpeHun [T, nokasatenn HLA-DR B nepwu-
depunyeckon KpoBu yeBenuyeHol o 2,4 pas (p<0,05) no
CPaBHEHMIO C KOHTPONEM, @ NPU XPOHUYECKOM TEYEHUU -
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Ha 48,9%. BT Xe nokasarenu B COAEPXMMOM MapOaOH-
Ta/IbHbIX KAPMAHOB VMMEIOT aHaIOMMYHbIA BEKTOP Hanpas-
JIEHHOCTU N cHaNaHCUPOBAHHOCTU, HYTO TOXOECTBEHHO CO-
OTBETCTBYET yBennyeHuo Ha 22,3% n 43% no cpaBHEHUIO
C JaHHBIMW KOHTPOJSIbHOW rpynmbl.

OTO NO3BOSIIET HAMETUTL U cOanaHCMpoBaTb NPUHLIM-
Nbl NATOreHEeTUYECKON Tepanum, KOTopas OOSXHA BKIIO-
YyaTb MPUMEHEHNE UMMYHOMOAYVNPYIOWNX CPEACTB, pe-
rynupylowmx 6anaHc MMMAOOLUTOB PasninyHoli GYHKLMO-
HaJIbHOM crneumann3aumm, cHmxaa anonTto3 T-numdaboun-
TOB XeJINepoB, 4YTO B KOHEYHOM uTOre OyaeT onpenensitb
cTpareruto pasBuTMs UMMYHHOIO OTBETA, C 063aTeNbHbIM
X BBEOEHWEM MECTHO - B TKaHW MapOoaoHTa - A1 HopMa-
nmzaunm cyoénonynaunii T-nMMooumMToB U anddepeHum-
poBku nokanbHOro Thi- Th2-nmmyHHOro oTeeTa.

BbiBOAbl U nNepcnekTuBbl AaJibHEeWLINX
pa3paboTok

PaccMOTpeHHbI CNEeKTP MMMYHHbIX 3pdEKTOB 1 and-
depeHumaummn T-KNeTok y BOSbHbIX FreHepaIM30BaHHbIM
NapOAOHTUTOM MO3BOSISET BbIOAEANTb HaPYyLWEHUS QyHK-
LMOHaIbHOW aKTUBHOCTW T-KNETOYHbIX PELLENTOPOB C Npe-
obnagaHnemM MexaHW3MOB FreHeTu4eckoro KoHTpons HLA-
DR y 60nbHbIX FreHepasn30BaHHbIM NapOAOHTUTOM Ha
MECTHOM YPOBHE, B TKaHSAX NapoaoHTa 1 B nepudepmnyec-
KO KPOBW, HE3ABUCMMO OT XapakTepa TedeHus 3abonesa-
HUS, ¢ 6onee BblpaKEHHbIMU 3PPEKTOPHBIMU UMMYHHbI-
MU peakumaMm npu 06oCTpeHnn 3aboneBaHns.

OueHunBasi abCconoTHOE KONMYECTBO NTMMPOLMTOB pas-
JINYHBIX CYONonynsiunin, nccnegoBaHMe WHTEHCUBHOCTU
NOrNOLLEeHNST MUKPOOPraHM3MoB ¢aroumMTamm 1 Gakrtepu-
umaHocTn knetok (CD3, CD4, CD8, CD19, 20; ®U, dY,
HCT-TecT), MOXHO OPUEHTUPOBOYHO CyauTb O T-KneTou-
HoM amcbanaHce, o nepeknodeHnn Th-1 Ha Th-2 UMMyH-
HOro OTBET3, O BOSMOXHOM @yTOMMMYHHOM KOMMOHEHTE
B passutuu M. AKTMBauUMsa MMMYHHO CUCTEMbI MO NOKa-
3arenam HLA-DR, Il knacca I'KI', noBbilueHne CD25, CD54
[aloT NEepPCneKTUBY M ONPeaenstoT UCNONb30BaHNE 3TUX
nokasarenen C Lenblo BbISIBIEHUS FEHETMYECKON npea-
PacnonOXeHHOCTM MauMeHTOB K pa3suTuio M n yToyHe-
HUA xapakTepa NpOorpeccMpoBaHus 3abosieBaHUS, YTO B
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Pestome. BigmiveHa ocobnvsicTb ananTuBHOI iMyHHOI BignoBiai y XBOpyX reHepasnizoBaHUM napoaoHTUTOM [-l cTyneHsl, XpoHiyHoi
Ta 3aroCTpeHoro nepeoiry, sika BusBASETbCS B 30inbLueHHI nokadHukiB HLA-DR o 2 pasiB i3 3HuxeHHsIM cuHTe3y CA4 T-nimgo-
UMTIB B TKAHWHAaX MapoLaoHTY i B nepugepnyHivi KpoBi npu 36epexeHivi cpopmoBaHili iMyHHIVi peaktuBHocTi CGA8 i T-KAiTuH.
KniouoBi cnoBa: reHepanidoBaHnii napogoHtTut (IT1), TKI Il knacy (rosioBHuM KOMMAAEKC riCTOCYMICHOCTI).

ANTIGEN RECOGNIZED RECEPTORS OF T-CELLS AND FORMING OF IMMUNE ANSWER FOR PATIENTS WITH

GENERALIZED PERIODONTITIS
Sergeeva 1l.Y.

Summary. The feature of adaptive immune answer is marked for patients with generalized periodontitis of I-Il degree, chronic and
intensified flow, which shows up in the increase of indexes of NIA-dr to 2 times with the decline of synthesis of SD4 of T-cell in fabrics
of paradontium and in peripheral blood at the saved formed immune reactivity of SD8 and T-kneTox.
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Pe3siome. BuByeHo aHatoMiyHi, MoOpGOMETPMYHI | CTPYKTYPHO-MPOCTOPOBI 0COOMMBOCTI ByA0BM OpraHa 30py i Kioro KpoBornocTa-
YaHHS y KposiB. BkasaHOo Ha ix 3Ha4eHHS rpy MOAE/0BaHHI 0TasibMOJI0MYHOI Narosorii B eKCrepuMeHTi.
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Bctyn

OgHuM i3 MeToaiB BMBYEHHS 3aKOHOMIPHOCTEN pO3-
BUTKY PIBHOMaHITHMX NATOMOMYHMX NPOLECIB € iX ekcne-
pumeHTanbHe BigTBOpeHHsA [CapkucoB, Pemesos, 1960;
HasbigoBckuii, 1962]. MopenioBaHHS, cnpsiMOBaHe Ha
BiATBOPEHHS XBOPOO NtOAVHN Y TBAPWH, MOBUHHE BUPILLY-
BaTW Aekifbka 3aBAaHb: BIOATBOPUTU KNiHIKO-aHATOMIYHNIA
KOMMJIEKC CUMMTOMIB, SIKUIA XapakTePU3ye 3aXBOPIOBAHHS,
eTiofnoriyHo obrpyHTyBaT XBOPOOY, LLIO BUBYAETLCS, PO3-
KPUTK il NaTOreHes i MOXJITMBOCTI TEPaNEBTUHHOIO, YK Xipyp-
rivHoro nikysaHHa [Capkucos, Pemesos, 1960]. CyTHiCTb
MOZESIIOBAHHS SiK MeTogy Nnosiirae B TOMy, LLOG Ha OCHOBI
BCTAHOB/IEHHS aHaNOril B NPOLEC AOCNIIKEHHS OTpUMaTn
HEeOoOXiOHi 3HaHHA NPO MOAEeNbOBaHU 06'eKT, TOOTO NPO
opuriHan [3nHoBbeB, PeB3nH, 1960; dponos, 1981].

Came nogibHicTb MOpdOoNoriYHOT CTPYKTYpPUY OpraHiB Ta
TKaHWH JIIOANHW | TBapUH OOYMOBJIIOE BUKOPUCTAHHS OC-
TaHHIX Sk 06'ekTa O/ MOAENIOBAHHS MAaTONOriYHMX Mpo-
LLECIB, LLIO 4acTO 3yCTPivaloTbCs Y KNiHiYHIN npakTuui [Jlei-
Tec, LWnpakos, 1972; LUnaxosep v gp., 1983; Schaper Gytta
et al., 1985]. Lie TopkaeTbCA i ekcrnepMmMmeHTaibHOro Moae-

NoBaHHA OPTaNbMONOriYHOI naronorii. AHaTomMia oyen
kponie 6nm3bka a0 ntoacbkoi. Came ToMy KpPOAi Hal4yacTi-
e BUKOPWUCTOBYIOTbCA B SIKOCTi MoAefnen natonoriyHmnx
MPOLECIB B eKkcrnepumMmeHTanbHin odpTanbmonorii [Prince,
1964; Gwon et al., 2007]. JocnTb NOLUMPEHUM € MOAENIO-
BAHHS MNayKkOMU Ta BUBYEHHS MPU LbOMY XapakTepy 3MiH
B cyamHax oka [KowwnHuesa n gp., 1995; 3arynuHa, 2000;
Anexcees, CamyceHko, 2004]. OgHak ans Kpaworo posy-
MiHHS | NPaBUNbLHOI iHTepnpeTauii pesynbTaTiB MOAENbO-
BaHWX 3aXBOPIOBaHb i METOAB JlikyBaHHS 04eill HeobxiaHO
BpaxoByBaTW NeBHi 0COBNMBOCTI Ta BiAMIHHOCTI, KOTPi Xa-
pakTepHi Aia opraHa 30py TBapuH AaHOrO BMAy B HOPMi, a
TaKOX 3HATU BUXIiOHI BEINYNHU Pi3HUX MOPPOMETPUYHNX
napameTpis.

ToMy MeToKo HaWoro AOCNiKeHHs 6y0 BCTAHOBUTU
ocobnueocTi 6yaoBM opraHa 30py Yy KposiB Ta BUSBUTU
XapakTepHi BiAMIHHOCTI MOro KpOBOMOCTA4YaHHS.
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i 3 macoto Tina 2,5-3,0 kr. OuiHKy NPOCTOPOBOI OpraHisaLli
CyOVH OKa NPOBOAMJIM HA MOCMEPTHUX KOHTPACTHUX PEHT-
reHaHriorpamax 3a metoamkoto [LoweHko n ap., 1982],
3rigHO 9KOI B CYAMHHUX TPIMHUKaX (PO3ray>XeHHSAX) BUMi-
proBany AiaMmeTp ocHOBHOro ctoebypa (), ToscTiwoi ([) i
TOHLLOI ([1,,) FifoK, CyMapHWiA KyT ranyxeHHst (¢,) i Aoro ckna-
[OBi 4aCTWHW: KYT BiOXWUEHHS TOBCTILLOI (¢,) i TOHLWION (¢,)
rinoK HacTynHMx nopsakie. Ha nigctaBi BUMIpIOBaHUX xa-
PaKTePUCTUK TPiliHMKA PO3PaxoBYBAN:

- koediujenT acumerTpii: H,=1,%/(0,>+0,?) (1)

- koediulieHT ranyxenns: k=(1,2+0,2)/0,? (2)

CTyniHb 3BUBUCTOCTI CyONH BUpPaxoByBain 3a hopMy-
noto [Comosa, 1987]:

At=(Ik-4n)100%/In (3),

ne At (tortuositas) - cTyniHb 3BMBUCTOCTI; In - BiaCTaHb
rMo NpPsAMIN MiX ABOMA TOYKaMM BigpaxyHKy Ha CyauHi; Ik -
iCTUHHa JOBXMHA CYAMHU MiX BUOPaHUMM TOYKaMK.

FicTonoriyHi 3pisn 3abapBnoBany reMaTokCUIIHOM i
€031HOM, pe3opumH-pykcMHoM 3a Belireptom Ta 3a BaH
[i30HOM. MOppOMETPUYHY OLLIHKY FiJIOK O4HUX apTepil Npo-
BOAW/IN LLJIAIXOM BUSHAYEHHSI BEIMYMHN 30BHILLHLOMO (d) i
BHYTPiLWHBbOrO (d,) AiaMeTpis, TOBLUWHY M'AS0BOrO Luapy
(TM) pospaxosyBanu 3a ¢popmynoto [AsTanamnos, 1990]:

TM=(d-d,)/2 (4)

Po3spaxoByBanu Takox iHaekc BorensopTa (IB) sk BigHO-
LUEHHS NoL M'ss30B0T 0O0MOHKW CTIHOK apTepili A0 NoLLj
X MPOCBITY Yy BiACOTKax, WO AA€ MOXIUBICTb CyaMTun MNpo
DYHKUiOHANbHNIA CTaH CyaviH:

IB=(Sm/Sp)x100 (5)

3a cniBBigHOLIEHHAM AjiaMeTpiB apTepion i Bionosia-
HMX 32 PO3TallyBaHHSAM [0 HUX BEHY/ BU3HAYaIn apTepi-
0N10-BeHynapHuii iHoekc (ABI):

ABI = a/[1B (6)

TBapWH BUBOOMSIN 3 EKCNIEPUMEHTY LUBUOKUM BBEOEH-
HAM Yy BYLLHY BeHYy 20 cM KyBGi4HUX MOBITPS.

CratnctnyHy o6pobKy OTPUMAHUX OaHUX 3OiNCHIOBaNIN
MEeTOOOM BapialinHOI CTaTUCTUKU 3 BUKOPUCTAHHAM Mpo-
rpamu "Microsoft Excel”. BusHadanu cepegHe 3Ha4yeHHs (M),
CTaHOapTHEe BiaxuneHHs (8) Ta noxmbKy cepeaHboro (m).

PesynbTtatn. OGroBOopeHHS

OcobnumBocTi PyHKLji opraHa 30py Yy KpoJiB BM3Hava-
I0Tb pPaa, 0cobNMBOCTEN MOro aHaToMiYHOI OynoBu. [o-
neplie, Ha BiAMiHY Bif NIOACLKOI O4HULI, aKka Mae dopmy
nipamign i3 OTBOPOM KaHany 30pOBOr0 HepBa Ha Bep-
LUWHI, O4HULS Kpons Habnuxaetbes Ao niscdepwu i3 ce-
penHim giametpom 24-25 MM, a il 30BHILWWHIA Kpah ao-
NMOBHEHUI XPSALLOBOO rybol0. BHYTPILLHI CTIHKM O4YHULB
Maiixe AOTUKAIOTLCH MiX CO00I0, B pe3ynbTaTi HOro O4Hi
abnyka (3 cepeaHim giametpom 18-19 mMmMm) posTalloBaHi
Tak, LWO MiX iX 30pOBMMU OCSAMU YTBOPIOETLCS KYT BENU-
YynHoto 6ins 90°, Akuin BiOKPUTNIA 0o nepeny. B pesynbTari
LbOro 30pOBUIA NepexpecT BUAOBXEHWUI B cariTa/ibHOMY
HanpsMKy, a NOYaTKOBi Bigdinu 30pPOBUX HEpPBIB A0 iX
BXOAy Y 30POBMIA KaHan crnoslyd4eHi Mix coboto (puc. 1).
BHacnigok cniBnagiHHa dopMu o4HUL i GOPMU OYHOIrO
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AWT

A\ L

, 4 \ ;
Puc. 1. BugosxeHuin y caritasibHOMy HanpsiMKy 30poBuii ne-
pexpecT (1), ouHi a6nyka (2), rinkm nepeaHboi MO3KOBOT apTepil
(3) Kpons iH'ekoBaHi BOOHOIO CYCMEH3IE CBUHLIEBOMO CypuKa.
doT0 3 Makponpenapara.

Puc. 2. OyHa apTepia (1), rinka go Nappeposoi 3ano3u (2),
rifnka oo cnisHoi 3anosun (3), MmepuaioHanbHi npucepenHs (4) i
30BHIWHA (5) BirtyacTi apTepii Kponsa. PeHTreHaHriorpama 3
iH'EKLE0 CyaMH CBUHLLEBUM CYPUKOM.

abnyka peTpobynbbapHa KNITKOBMHA Y KPOJika BMpaxe-
Ha MEeHLLEe HiX Yy NoanuHN, a O0BXMHA opOiTanbHOI YacTn-
HW OYHOI apTepii HeBenuka - 3-5 mMm.

Cama o4Ha apTepisa € FifKo BHYTPILIHbOI COHHOI ap-
Tepii i NpoxoauTb MO 30BHILLHLOMY Kpakw 30pOBOro He-
psa. [i piameTp npoceiTy B cepeaHboMmy csrae (0,62+0,05)
MM. OCHOBHUMMU TifikaMn O4HOI apTepil €: cnisHa apTepia
3 giameTpom npocsity (0,31+£0,07) MM, WO iae Ao cnisHoi
3a5n03u, apTepisa apaepoBoi 3an03n (CNYXUTb Onsa 3mMa-
LYBaHHS TPETbOI MOBIKW i BIACYTHNA Y NOOVMHW) 3 AiameT-
pomM npocBiTy B (0,33+0,06)MM, LeHTpanbHa apTepis
CiTKiBKM 3 OiameTpoM npocBiTy B (49,67+1,19) Mkm (Ha
BiOMiHY Bif NOOCHLKOI iie He B TOBLLj 30pOBOro HepBa, a
nopsA i3 HAM 3 MedjasibHOI CTOPOHM) Ta ABi AOBri 3afHi
BilyacTi apTepii (y NoamHn ix HapaxoByeTbCsa A0 4) - npu-
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Puc. 3. MepuaioHanbHi 30BHIWHS (1) i npucepenHs (2) BiyacTi
apTepii, apTepii BENMKOro apTepiasibHOro Kona panny>xku (LMpKy-
NSAPHUIA aHACTOMO3 BiYacTux apTepin) (3) oka kpons. PeHTre-
HaHriorpama 3 iH'ekLjieto CyanH CBUHLEBUM CYPUKOM.

\ 2 €F
Puc. 4. Binyacrte Tino oka kpons. Ln b;(ynqua épTebiq BENU-
KOro apTepiasibHOro kKona panayxku (1), Binvacti m'a3u (2), paii-

ny>xxHa obosoHka (3), TpabekynapHuii kaHan (4). FemaTokeuiH-
e03uH. x140.

cepenHa 3 giameTtpom npoceiTy B (0,18+0,04) i 6iyHa 3
niameTtpom npocsity B (0,20+0,05) (puc. 2). Mpuyomy,
LLLO CTOCYETbCSA AOBIMX 3afHiX Bil4acTux apTepin, TO BOHU
MalOTb MariCTpasibHUI XapakTep i NpoxXoasaTe B Mepuaio-
HaNbHUX MOLWMHAX, SKi YTBOPIOIOTb MiXX cOOOl0 BigKpu-
TUIA JoBepxy KyT BennyuHoto 6ing 160°. binsg porisku KoxHa
i3 BiYacTMX apTepin PO3ray>XXyeTbCs Ha BUCXIAHY i HN3X-
ioHy rinkn, ski NpoxodaTb Yy TOBLLU BiliyacToro Tina 6ins

16(3) 2010

OCHOBM panay>Hoi 0O0MOHKW i aHaCTOMO3YIOTb MiX CO-
6010, YTBOPIOIOYM 3aMKHYTE Benvke apTepiasibHe Kono
pangyxku, ke y Kponsi BUPaKEHE 3HAYHO Kpalle, HixX Y
noanHn (puc. 3, 4). [liameTtp npocBiTy cyanH, Wwo hopmy-
I0Tb KOJO B cepeaHbomy cknapae (0,09+0,02) mm. KinbkicTb
3a0HiX KOPOTKMX BiiYacTUX apTepin Moxe OGyTW pPi3HOIO
(10-15) i pEHTreHKOHTPACTHO MacOolD BOHM KOHTPacTy-
I0Tb NIMLIE OO eKkBaTopa.

LLlo cTocyeTbCa reOMETPUYHNX MOKA3HUKIB Fasly>XeHb
OYHOI apTepii, TO aHani3 KOHTPACTHMX PEHTIEHaHriorpam
(Tabn. 1) [O3BONMB BCTAHOBUTU OOCUTb BUPAKEHY acu-
METPMYHICTb FisIoK APYroro Nopsaky 9k 3a H,, Tak i saa k ta
¢,. 3a knacudikauieo K.A.LLloweHko 3i cnisasTopamm
[1982] ui rinkn dopmyioTb TpinHUKK |l knacy acumeTpil
(H,=0,15-0,35) B TOI1 Yac AK rifik1u TPETLOro | YeTBEPTOro
nopsaakis Bxe € TpinHukamu lIl knacy acumetpii (H,>0,35),
TO6GTO 3i 3MEHLUEHHSIM AOjamMeTpiB CyauH cumeTpis ix ra-
JIyXeHb NOCTYNoBO 36iNbLUYETLCS, NMPO WO CBiAYMTb MNO-
cnigosHe 36iNblUeHHS 3HaveHb H, i K y Hanpamky Big mMa-
ricTpanbHMX apTepin oo Kaningapis. AHanoriyHa cutyauis
CMOCTEPIraeTbCs 3a ¢, Ta Moro ckIafgoBrMm YactuHamu. 13
HaGIMXXEHHAM [0 Kaninapis ¢, 3pOCTae, a CriBBiAHOWEH-
HS MiX @, i @, MOCTYNOBO 30iNbLIYETLCA Y HAMPSAMKY A0
1,0.

LLlono 3BMBUCTOCTI, TO BOHA B CyAMHax O4HOro Hacei-
HY BUpaxeHa no-pisHoMy. Hainbinbw 3BMBUCTUMWU € ap-
Tepia cnisHoi At=(13,55+0,65) i apTepia MNapaoepoBoi 3a-
noan At=(9,81+0,85). [oBri 3agHi Bii4acTi apTepii oewo
3BUBUCTI NInLLE Y CBOIX MOYaTKOBMX Bigajnax: npucepen-
HA At=(8,12%0,34), 6iuHa At=(8,68+0,57), ane B OCHOBHI
CBOIN YaCTWHI, K i apTepiasibHE KONO panayXku, BOHU
MatoTb NPSAMONIHIMHNIA Xif, | BUTMHAIOTLCS NLIe BiAMoBi-
[OHO [0 KPUBU3HW KOJMa CKNepu, YN panpy>Hoi 060SI0HKM
(ons cyanH apTepianbHOro kona panayxkm At=(2,74+0,31).

XapakTepHolo 0COBNMBICTIO € TaKOX Te, LLO O4YHA ap-
Tepia oo il NPOXOAKEHHS Yepes CKNepy € apTepieto 3Mmilla-
HOro TUMNY i MA€E 30BHILUHIO Ta BHYTPILIHIO €N1aCTUYHI MEM-
OpaHu, LeHTpanbHa X apTepis CiTKiBKM, a TakoX BilvacTi
apTepii MaloTb 6yO0BY CyoMH M'AI30BOr0o Tuny (puc. 5).
Tomy iHOAi OOCniAHWMKM MOMWUIIKOBO BBaXalOTb apTepio-
namun cygmHn 3 piametpom go 100 MK HE BpaxoBylOYM
TOro ¢akTy, Lo apTepionamMm € CyamHn 3 oOgHUM cnipalb-
HUM LLIAPOM FNagkmMx MioupmTiB Ta ix AiaMeTp B cepeaHbo-
My cknapae 25-30 mk [BbbikoB, 1997; Anekcees, Camy-
ceHko, 2004].

Mpw aHanisi MOpHOMETPUYHMX NOKAZHUKIB FiNOK BHYT-
pilHbOCKIEPabHOI YaCTUHM OYHOI apTepii 6yno BCTaHOB-
JIEHO, WO rPagieHT 3MEHLUEHHS AiameTpa npoceiTy i TOB-

Tabnuusa 1. XapakTeprcTrka CTPYKTYPHO-NPOCTOPOBOI OpraHisaLi rinok o4Hol apTepil kpons B Hopmi (M+m).

Mopsinok MapameTp

CYOUHHOro

TPiiHMKa O, (MK) A, (Mk) 4, (MK) H, k ¢, (rpan) ¢, (rpan) ¢, (rpag)
I 187,17+4,02 | 134,67+2,44 | 79,00+1,31| 25,61+0,21 | 69,61+0,61 | 54,67=1,19 | 21,67=0,59 | 33,00=0,81
I 79,00+1,21 | 60,33+1,35 |46,50+1,19| 37,26+0,38 | 92,95+1,37 | 63,83+1,34 | 27,66+0,70 | 36,16+0,67
v 46,17+0,67 | 34,16+0,67 |30,33+0,47| 44,10+0,60 | 97,95+0,93 | 78,50+1,08 | 36,16+0,67 | 42,33+0,47
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Puc. 5. 3oposuit HepBs (1) Ta LeHTpanbHa apTepis CiTKIBKK (2)
Kpons. FremarokcmniH-eo3nH. x140.

Tabnuuga 2. MopdomeTpryHa XapakTepUCTMKa rifiok M'a30BOro TNy 04HOT ap-

Tepii Kpong B HopMi (M+m).

16(3) 2010

4), WO BNagaloTb Y O4YHY BEHY.

OTpumMaHi B pesynbTati NpoBEAEHOr 0 AOCNIMKEHHS AaHi
cBigyaTb Npo MeBHi BiAMIHHOCTI y GynoBi i KpoBonocTa-
YaHHi opraHa 30py KpoAs y NOPIBHAHHI 3 OKOM JIIOAVNHMN,
O HeoOXiOHO BpaxoByBaTW MpPW eKCTpanonsaLuii ekcrne-
PUMEHTaNbHUX AaHUX Ha NoanHy. LI ocobnmeocTi MoXyTb
Oyt 0O6ymMoBIEeHi PYHKLiOHANbHOIO crieundikolo oka TBa-
pUH pgaHoro Buay. Tak, 6nn3bke Po3MillleHHs i niBcoe-
puyHa dopmMa opbIiT 3 NPOXOOKEHHSIM 30POBUX OCel Mig,
kytom B 90? ogHa BiZHOCHO OAHOI 3abe3nedyye LimplLie
nosie 3opy i Ginblwy amnniTyQy pyxiB o4HOro siényka, Lo
MOXe BifirpaBaTi 3axXMCHY pPoJSib 0OCOOMNBO 3 BpaxyBaH-
HSIM BiACYTHOCTI CNiBOPYXHbOro pyxy oyen [ABpopos, Jle-
O6enes, 1985; Kurz et al., 2006]. BupaxeHe Benuke apTte-
piafibHE KONO pangy>XKy MOXEe MaTy 3HAYEHHS ANS iHTEH-
CWMBHOIO KPOBOMOCTa4YaHHS ii M'A3iB, 30Kpema nNpu nocu-
NeHoMy YHKLiIOHYBaHHI po3LlimpioBada 3iHULI Y HiYHWN
yac. PisHuniA cTyniHb 3BMBUCTOCTI MNOK O4HOI apTepii 0by-
MOBJIEHUIN MOTOPMKOIO oka. CyanHu, siki 6es-
nocepenHbLO 3B'A13aHi 3 O4HUM SONYKOM

MEHLLI 3BMBWUCTI i HaBnaku, CyauHu, €Ki

Mopsaok i kani6p cyamH: BiIXOOSITb Bif, OYHOI apTepii A0 AOMOMiX-

NapameTpu Cﬂ‘;‘:ggzl LLpiGHi apTepii '—'-eaHpTTF;a‘;‘i:Ha HWUX i B NEBHI Mipi BiaoaneHnx opraqis oka

(51-125 k) (30-51 mkm) GiTKiBKY (cnigHoi i Fap,u,eposm 3a/103) MaloTb BinbLu

— 3BUBUCTUN Xig, BaxnnBum € Takox Te, L0
30BHiLWHIN giameTp d (MKMm) 83,66+2,49 40,33+1,95 83,33%2,30 .

— apTepii oka HanexaTb A0 CyAuH M'30BOro
BHyTpiwHili piameTp d, (MKm) 50,83+1,84 15,67+1,06 49,67+1,19 TUMY, @ Lie 3HAYNTb, L0 BOHU 3OATHI aKTVB-
ToBLKMHA M'A30BOIr0 wapy ™ (MKM) 16,4210,34 12,3310,46 16,8310,57 HO peryJ-HOBaTM iHTeHCMBHiCTb KpOBOI‘IJ‘II/IHy
IHaekc BorensopTa IB 171,25+3,75 | 564,245+27,39 181,42+3,01 B 3a/1€XHOCTI Bif, KOHKPETHUX remoanHam-

LUMHW cepenHboi 060N0HKW apTepili Bynn cnpsiMoBaHi Bif,
CyovH Ginbworo giametpa oo kaninsdpis. B Ton xe uyac
iHOoekc BoreHBopTa MaB NpoTUAEXHe CrnpsiMyBaHHs (Tabn.
2), Wwo mMoxe 6yTn BioOOpakKeHHSM Pi3HOI QYHKLiOHab-
HOI aKTUBHOCTI Pi3HUX 3a kanibpom cyamH. 3okpema, npu
ONn3bkMX 32 3HAYEHHSM MOPMOMETPUYHUX MOKa3HMKaxX
CepeHix rifiok Bi4acTuUX apTepin i LeHTpanbHOI apTepil
CiTKIBKM, OCTaHHS Mana OeLio BULUMIA MOKa3HWUK iHAEKCY
BoreHBopTa, WO MoXe OyTn CBigYEHHSM GinblUoi QYHK-
LliOHaNIbHOT aKTUBHOCTiI OCTaHHbOI.

OpHieto 3 0cobBNMBOCTEN KPOBOHOCHOT CUCTEMM OKa
KPOSs € TakoX Te, WO Yy TBApUH LbOro BUAY BiACYTHIN
LNeMiB KaHau, Xxo4a Ha Moro Micui € LWiNMHHMIA NPOCTIp,
SAKNIA PO3TaLLIOBaHM HA30BHI Bifl KOPHEO-CKIEPa/IbHOI TPa-
Gekynu i Bipainse il Big, npocTopy panay>ko-poriBkoBoro
KyTa (puc. 4). BiH i BUKOHYE ApeHaxXHY DYHKLIO.

Mpy NOPIBHAHHI CTPYKTYPHUX €N1EMEHTIB FrEMOMIKPO-
LMPKYNSTOPHOro pycna 6yno BCTaHOBJIEHO, LLIO CepeaHii
niameTp npoceiTy apTepion cknagas (15,66+0,94) mkm, a
cepepHili piameTp nopsg po3TalloBaHUX BEHY ByB 3Hay-
HO Ginbwum i caras (49,66+3,30) Mkm. CniBBigHOLWIEHHS
MiX giameTpamun aptepion i BeHyn (ABI) cTtaHoBuno
(0,32+0,01), wo 3abes3nevye BiAMNOBIOHWUI FpamiEHT TUC-
KY i OQHOHaNpPaBnEHICTb PyXy KPOBi. 3 BEHYN HOPMYIOTh-
Csl BEHW HACTYMNHMX NOPSAAKiB, SKi B NOAaNbLLIOMY 3nMBa-
I0TbCS Y OBi BOPTUKO3HI BEHU (Y NIOOUHM iX MOxe Byt 3-
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i4HMX yMOB. [pn NpoBeaeHHI eKCNePUMEH-
TaJlbHUX OOCNiMKeHb HEOOXiOHO TakoX BpaxoByBaTW OT-
puMaHi MOPdOMETPUYHI MOKASHUKM | NOKA3HMKN NPOCTO-
POBOI OpraHisalji KPOBOHOCHOrO pycna oka B SIKOCTi 00-
'EKTUBHOrO NiArpyHTS ANs NOPIBHAHHS 3i 3MiHaMK, LLO BU-
HMKaOTb NPY MOAENIOBAHHI NaToNoriYHMX NPOLECIB.

BUCHOBKM Ta nepcnekKTUBu noganbLumnx
po3pob6ok

1. OKO Kpona Ta NOro CyaMHHE Pycno MaloTb MEBHI
MOPDOMETPUYHI | CTPYKTYPHO-NPOCTOPOBI 0COBNNBOCTI
OynoBu, ski HeobGXigHO BpaxoByBaTW MpPW BUBYEHHI eKc-
NEPUMEHTaIbHOI NaToNOrii.

2. o ocobnueocTeli 6yaoBn opraHa 30py Kpons chnif,
BigHeCTV niBcdepunyHy popmy opbiTM 3 po3TalllyBaHHSM
30p0oBUX ocen nig Kytom B 90°, BUOOBXEHU Yy cariTabHO-
MYy HanpsiMKy 30pOBUIN NEpPexXpPecT, HasaBHICTb MapaepoBoi
31031 Ta BIACYTHICTb TMMOBOMO LUSIEMOBOIO KaHasy, a Ta-
KOX MOB'AI3aHI 3 UMM 0COBSIMBOCTI KPOBOMOCTa4aHHS oka.

3. M's130BUIA TN BHYTPILUHLOOYHUX CyauH 0BYMOBIIOE
X 3Ha4YHY PYHKLiOHANbHY aKTUBHICTb | BUPaXEHY 30aTHICTb
[0 perynoBaHHs iIHTEHCMBHOCTI KPOBOMJINHY.

OTpumaHi MOPPOMETPUYHI AaHi i NMOKa3HMKN NPOCTO-
POBOI OpraHisauii KDOBOHOCHOIO pycria oka Kposst MOXYTb
OyTV BUKOPWUCTaHi B AKOCTI 00'€KTUBHOrO NiarpyHTs Ans
NOPIBHSAHHS 3i 3MiHAMU1, L0 BUHUKAIOTb MPU MOAEMIOBAHHI
Pi3HMX NATONOriYHUX MPOLECIB.
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3PEHUA U EFrO KPOBOCHABXEHUS1 ¥ KPOJIMKOB B HOPME

Pesiome. V3y4yeHbl aHaToMu4eckue, MOPOOMETPUHECKNE U CTPYKTYPHO-NPOCTPaHCTBEHHbIE 0COBEHHOCTM CTPOEHUsI opraHa
3PEHUS N ero KPOBOCHAaOXEHUS Y KPOJIMKOB. Yka3aHO Ha vX 3HavyeHue rpu MOAESIMPOBaHUN OPTalbMOJOrN4EeCKOr naTtoiorum B

aKcrepyuMeHTe.

KnioueBble cnoBa: pecHuTyarbie apTepuu, OO/bLUONH apTEPUATIbHBIN KPYr PanyXKu, CUMMETPpUsl, N3BUTOCTb.

PECULIARITIES OF ORGAN OF SIGHT CONSTRUCTION AND ITS BLOOD SUPPLY OF RABBITS IN CONDITIONS

OF NORM
Herasymyuk I.Ye., Shkilnyuk N.M.

Summary. Anatomic, morphometrical, structure-dimensional peculiarities of organ of sight construction and its blood supply of rabbits
are studied. Its meaning is indicated by modeling of ophthalmological pathology in the experiment.
Key words: ciliary artery, big circle arterial iris, tortuosity of vessels, symmetry.

© Wyppak A.A., libpoa B.A., Lilema €.B.
YAOK: 611.136.5:616.351

CYANHHA AHATOMIS BEPXHbOI NPAMOKULLKOBOI APTEPII B

HMWKHbOAMNYNAPHOMY BIAAU NIPAMOI KULLKU
Wygpak A.A.', flibpoea B.A.2, Llema €.B.'

'ToNnoBHWIA BiiCbKOBO-MEANYHUI KNiHIYHWIA LeHTp MiHicTepcTBa O60poHM YkpaiHu, BioAineHHs 3aranbHOI Ta OHKOMOMYHOT KO-
nonpokTosorii (Byn.locnitanbHa, 18, M.Kuis, 01133, Ykpaina), 2kacdeapa naromopdonorii HaLioHanbHOro MeanyHoro yHisepcuteTy
im. O.0.Boromonbug (np.Mepemorn, 34, m.Kuis, 03058, YkpaiHa)

Pestome. B crarTi BuknaaeHi pesysibTatv eKCriepuMMeHTabHOro Mopgoa0ridHOro 4OCNIAXEHHS aHrioapXiTeKTOHIKU BEPXHBLOT
MPSIMOKMLLIKOBOI @pTEPIi B HYXKHBbOAMIMYJISIPHOMY BiAAiNi npsMoi KULLKy. Bus4eHo 18 makponpenapartiB HyXXHboaMyssipHOro Bigainy
nPSIMOI KNLLIKW Ta 67 pe3eKTOBaHNX LMPKYJISIPHNX CEMMEHTIB CJIN30BO-MiACN30BOro LUapy HUXHbOAMIY/SiPHOro BiaAiny rnpsmoi
KULLIKW. B pe3ynbTari npoBeneHyx 4OCiAXeHb BCTAHOB/EHO, Lo 85,9+3,8% iHausiayymiB mMaioTs Bia 4 A0 6 ANCTa/IbHUX /10K
BEPXHbOI MPSIMOKULLKOBOI apTepii ( KisIbKICHO TUMOBAa aHrioapXiTEKTOHIKE), y 81,2+4,2% iHanBiRyyMmiB BCi ANCTasIbHI Ik BEPXHLOI
MPSIMOKMLLIKOBOT apTepii 3asiraroTe Ha HenapHUX roanHax YMOBHOro Lingepbnaty (sKicHO TMnoBa aHrioapxitekToHika), 14, 1+£3,8%
iHAnBIAYyymiB MaroTh 7 Ta GiNlbLUE ANCTAIbHUX 10K BEPXHBLOI MPSIMOKMLLIKOBOI apTepii (KiibKiCHO aTnunoBa aHrioapxiTeKToHIka), y
18,8+4,2% iHavBigyymis oaHa, abo binbLue ANCTa/IbHUX M/T0K BEPXHbOI MPsIMOKMLLIKOBOT apTepii 3HaxoanTbCs Ha NapHUX roamHax
YMOBHOIO Ungepbnarty (KiCHO aTnnoBa aHrioapxiTeKTOHIKa).
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3PEHUA U EFrO KPOBOCHABXEHUS1 ¥ KPOJIMKOB B HOPME

Pesiome. V3y4yeHbl aHaToMu4eckue, MOPOOMETPUHECKNE U CTPYKTYPHO-NPOCTPaHCTBEHHbIE 0COBEHHOCTM CTPOEHUsI opraHa
3PEHUS N ero KPOBOCHAaOXEHUS Y KPOJIMKOB. Yka3aHO Ha vX 3HavyeHue rpu MOAESIMPOBaHUN OPTalbMOJOrN4EeCKOr naTtoiorum B

aKcrepyuMeHTe.

KnioueBble cnoBa: pecHuTyarbie apTepuu, OO/bLUONH apTEPUATIbHBIN KPYr PanyXKu, CUMMETPpUsl, N3BUTOCTb.

PECULIARITIES OF ORGAN OF SIGHT CONSTRUCTION AND ITS BLOOD SUPPLY OF RABBITS IN CONDITIONS

OF NORM
Herasymyuk I.Ye., Shkilnyuk N.M.

Summary. Anatomic, morphometrical, structure-dimensional peculiarities of organ of sight construction and its blood supply of rabbits
are studied. Its meaning is indicated by modeling of ophthalmological pathology in the experiment.
Key words: ciliary artery, big circle arterial iris, tortuosity of vessels, symmetry.

© Wyppak A.A., libpoa B.A., Lilema €.B.
YAOK: 611.136.5:616.351

CYANHHA AHATOMIS BEPXHbOI NPAMOKULLKOBOI APTEPII B

HMWKHbOAMNYNAPHOMY BIAAU NIPAMOI KULLKU
Wygpak A.A.', flibpoea B.A.2, Llema €.B.'

'ToNnoBHWIA BiiCbKOBO-MEANYHUI KNiHIYHWIA LeHTp MiHicTepcTBa O60poHM YkpaiHu, BioAineHHs 3aranbHOI Ta OHKOMOMYHOT KO-
nonpokTosorii (Byn.locnitanbHa, 18, M.Kuis, 01133, Ykpaina), 2kacdeapa naromopdonorii HaLioHanbHOro MeanyHoro yHisepcuteTy
im. O.0.Boromonbug (np.Mepemorn, 34, m.Kuis, 03058, YkpaiHa)

Pestome. B crarTi BuknaaeHi pesysibTatv eKCriepuMMeHTabHOro Mopgoa0ridHOro 4OCNIAXEHHS aHrioapXiTeKTOHIKU BEPXHBLOT
MPSIMOKMLLIKOBOI @pTEPIi B HYXKHBbOAMIMYJISIPHOMY BiAAiNi npsMoi KULLKy. Bus4eHo 18 makponpenapartiB HyXXHboaMyssipHOro Bigainy
nPSIMOI KNLLIKW Ta 67 pe3eKTOBaHNX LMPKYJISIPHNX CEMMEHTIB CJIN30BO-MiACN30BOro LUapy HUXHbOAMIY/SiPHOro BiaAiny rnpsmoi
KULLIKW. B pe3ynbTari npoBeneHyx 4OCiAXeHb BCTAHOB/EHO, Lo 85,9+3,8% iHausiayymiB mMaioTs Bia 4 A0 6 ANCTa/IbHUX /10K
BEPXHbOI MPSIMOKULLKOBOI apTepii ( KisIbKICHO TUMOBAa aHrioapXiTEKTOHIKE), y 81,2+4,2% iHanBiRyyMmiB BCi ANCTasIbHI Ik BEPXHLOI
MPSIMOKMLLIKOBOT apTepii 3asiraroTe Ha HenapHUX roanHax YMOBHOro Lingepbnaty (sKicHO TMnoBa aHrioapxitekToHika), 14, 1+£3,8%
iHAnBIAYyymiB MaroTh 7 Ta GiNlbLUE ANCTAIbHUX 10K BEPXHBLOI MPSIMOKMLLIKOBOI apTepii (KiibKiCHO aTnunoBa aHrioapxiTeKToHIka), y
18,8+4,2% iHavBigyymis oaHa, abo binbLue ANCTa/IbHUX M/T0K BEPXHbOI MPsIMOKMLLIKOBOT apTepii 3HaxoanTbCs Ha NapHUX roamHax
YMOBHOIO Ungepbnarty (KiCHO aTnnoBa aHrioapxiTeKTOHIKa).
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Knio4oBi cnoBa: sepxHs npsaMokuLLKOBa apTepis, nNpsama KULLIKE, aHrioapxXiTeKTOHIKa.

BcTtyn

3a OCTaHHI AeCATMPIYYS 9K Y BITYHNSHSHIN, Tak | B CBITOBIN
Xipyprii cnocTepiraeTbCa HEBNMHHA TEHAEHLS A0 Nepexo-
Oy BiO, TpaguuinHUX XipyprivHUX MeToniB fikyBaHHA 00
Ma10iHBa3NBHMX Ta MaNOTPaBMaTtUYHUX METOANK 3 BUKO-
PUCTAHHSAM Cy4aCHUX BMCOKOTOYHWUX TEXHOMOri Ta npu-
CTPOIB 0191 OjarHOCTMKM Ta NikyBaHHS GiNbLUOCTI Xipypriy-
HUX xBOp06. OcobGAMBO NMOKA30BO 3a3HayYeHa TeHOeHLis
NPOCTEXYETHCS B MAAHOBIN Xipypril. He BUKMIOYEHHAM LLoA0
LbOro crasa i cydacHa KOMOrnMpOoKTOMOris, siIka CbOroAHi Ha-
Oyna cBOro Oypxn1MBOro PO3BUTKY. ACKpaBUM NPUKIaaoM
Takoi TeHAEHLIT € eBoNoLia y Nigxodax OO METOAIB Jiky-
BaHHS remopoto. CboroaHi y GiNblIOCTi PO3BUHYTUX KpaiH
CBiTy TpaguLiNHi METOOMKW XipYPriYHOro slikyBaHHS remo-
poto 3actocoByeTbcs nuwe y 10% XxBOpUX 3 reMOPOEM,
TOAI §K Yy pewTn BUnaakie BOAeTbcs 06iNTMCS ManoiHBa-
3NBHUMMW MaHINyasLiaMn Ta MasioTpaBMaTM4YHMMKN onepa-
TUBHMMM BTpyYaHHaMKn [Pepopos, Adynbues, 1984; Mono-
Ba4yeB n ap., 1998; Xykos, 2000; Bopobbes u ap., 2002;
AHTUnoBa, Pununnenko, 2003; Bopobbes 1 ap., 2004,
Morinada et al., 1995; Sohn et al., 2001; Simon, 2003]. 3a
OCTaHHI gecsaATnpivya 3'9Bmnacs Lujina HM3ka MasioiHBa3MB-
HMX METOAVK NiKyBaHHSA MO4YaTKOBMX CTafdii XPOHI4YHOrO
BHYTPILLUHBbOr0 rEMOPOIO 3 BUKOPUCTAHHAM PiSHUX METOAIB
Gi3MYHOro BMNAMBY HA XWBI TKAHUHW: Na3epHE BUMNPOMI-
HIOBaHHS, 3BAaPIOBAHHS XMBUX TKAHWUHM, MOHOMOMSPHA Ta
GinonsipHa enekTpokoarynsuis, Ois HaoHU3bKMX Temnepa-
TYP, iHGPaAYEepPBOHOroO CBITNOBOrO BUMPOMIHIOBAHHS, YAbT-
pPasBYyKOBMX Ta pafgjoxBuib. HeoOXigHO 3a3Ha4ynTU, LIO
BiNbLUICTb i3 UKMX NikyBanbHMX GakTopiB CNPsIMOBaHi He Ha
6e3nocepeHiin natoMopdonoriyHniAi cybeTpaTr XBopobu -
remMopoiganbHy TKaHWHY, a Ha apTepiasibHi CYyaNHN, WO KPO-
BOMOCTa4atloTb BHYTPILLUHI reMopoifanbHi By3nn, To6To pe-
anisyeTbCs opraHo3bepiraioyinii NPUHUMN NPU NiKyBaHHI
Takmx xBopux. OCHOBHUM NiKyBalbHUM MEXaHI3MOM Aji LUmX
Ma10iHBa3NBHMX TEXHOMONIN € 3MEHLUEHHSI apTepiasibHO-
ro KPOBOTOKY ([e3apTepisalis) B KaBEPHO3HIl TKaHWHI re-
MOpOiJanbHNX BYy3NniB. 3Baxaroum Ha Te, wo oo 70% apTte-
pia/ilbHOrO KPOBOMOCTA4aHHS BHYTPILLHIX reMOpOoiganbHNX
KOMMJIEKCIB BiaOyBaeTbCs Yepe3 HenapHy BEPXHIO Mpsi-
MOKULLIKOBY apTtepieto (BINA), OCHOBHOIO TOYKOK Mpukia-
JaHHS NMpU ManoiHBa3MBHOMY JlikyBaHHi reMOpOI0 € came
us cyanHa [Bopobbes 1 ap., 2002; KaHameTtos, 2002; Bo-
pobbeB, 2006; Bursics et al., 2004; Lienert, Ulrich, 2004],
TOYHILWE 1T ANCTaNbHI MKW, SKi NPOHUKAKYN Yepe3 M'a30-
BY 000/10HKY npsaMoi kuwku (MK) 3anaratoTs B NiACIM30BIi
OCHOBI HMxHboamnynapHoro Bigainy MK [CeMMOHKMH,
2004; Morinada et al., 1995; Narro, 2004]. lo meToauK, LLO
BUKIVKAIOTb LUTYYHY Ae3apTepisdauilo AuCTanbHUX MinoK
BEPXHbOI NPSIMOKMLLKOBOI apTepil BiAHOCATLCA: onepawis
Kynepa (npownBaHHA CYANHHMX reMOopPOoIigabHUX HIXKOK Nif,
NasbNatopPHUM KOHTPOMEM), MPOLLUMBAHHS CYOUHHUX FEMO-
pOoioanbHUX HIXOK Mif, KOHTPOSIEM AONAepoMeTpii, iHdpa-
YyepBOHa HOTOKOArynsALS reMopoigaNbHUX BY3iB, Cenek-
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TuBHa iHdppadepBoHa HOTOKOAryNALiS CYOAUHHUX reMOpOi-
DaNbHNX HIKOK NiJ, AONAEPOMETPUYHNM KOHTPOSIEM, ENeK-
TpOKOArynsujs CyaMHHMX reMopoifaibHUX HIXKOK 3 A0Mo-
Moroto anaparty "FemMopoH” Ta anaparHa uMpkynspHa pe-
3eKLuia Cnm3oBO-1iACNN30BOro Wapy HMXHLOAMMYASPHO-
ro Bigainy MK (remopoigonekcis 3a metoamkoio A.JIOHro).
Takui nigxig 0O ManoOiHBa3MBHOIO JliKyBaHHSA XBOPUX 3
XPOHIYHUM BHYTPILIHIM FrEMOPOEM € MaTOreHeTUYHo 06-
IPYHTOBaHMM, OCKiflbKM CAPSIMOBAHNIA Ha YCYHEHHS reMO-
ONHaMIYHOro akTopy - OAHOrO i3 OCHOBHMX ETIONOMYHUX
YNHHUKIB BUHUKHEHHS reMopoiganbHOI xBopobu. MpoTe,
HEe3BaXaloyn Ha TEOPEeTUYHY OBOrPYHTOBAHICTb TakMX Me-
TOAVK MaJIOIHBa3NBHOrO JliKyBaHHS reMOPOI0, JOCUTb 3HaY-
HUM 3aMLLIAETLCS BiACOTOK HE33[0BINIbHUX PE3yNbTaTiB
NiKyBaHHS Takmx xBopux (Big, 11 oo 42%), Wwo HaBOOATLCS
pisHummn pgocnigHnkamn [CemmoHknH, 2004; Sohn et al.,
2001; Simon, 2003; Lienert, Ulrich, 2004; ; Narro, 2004].

3Baxaloun Ha BULLECKA3aHE OYEBUOHO, LLO BMBYEHHS
aHrioapxiTeKTOHIKM ancTanbHUX rinok BIA mae Bupiwanb-
HE NpakTU4yHEe 3Ha4YeHHs OAsg PO3YMIHHS CYTi Cy4acCHUX
METOANK MasIOiHBA3MBHOMO J1iKyBaHHSI XPOHIYHOMO BHYTPI-
WHbLOro remopoto. Ha Hawy aymky, came po3pobka Hay-
KOBOIO Miaxoay A0 BMBYEHHS aHrioapxiTEKTOHIKM AnCTasb-
HuX rinok BIMA B Miacnm3oBomy LIapi HUXXHbOAMMNYASPHO-
ro sigainy MK BigKpre HOBI MOXJTMBOCTI A0 PO3YMIHHS HE
Nne CyTi TEXHIYHOMO acnekTy UMX METOAMK MaslOiHBa3nB-
HOrO NikyBaHHS, ane i 403BONUTb 3'9CyBaTu iCTUHHI NpUyn-
HW HE33OOBINbHUX PE3YNbTaTiB JliKyBaHHS XBOPUX 3 XPOH-
iYHMM reMOpPOEM 3a UMMM MeToaMkaMm Ta po3pobmTi 06-
I'PYHTOBaHY CMCTEMY MOKa3iB Ta NpoTUnokasaHb A0 BUOO-
Py TIi€l 4N HLWOI METOAMKN MANOIHBA3NUBHOMO JliKyBaHHS.

3a HaWmM NepeKOHaHHAM, OAHIE0 i3 OCHOBHUX MPUYNH
BUHMKHEHHS HE33O0BINBbHUX PE3YNbTATIB Ma/I0iHBa3MBHOIO
NiKyBaHHA XBOPUX 3 NMOYATKOBUMW CTagiiMU XPOHIYHOrO
BHYTPILUHBOrO FEMOPOI0 € HEBPAXyBaHHS Xipypramu Bu-
nagkiB atmnoBoi (BapiaHTHOI) aHrioapXiTEKTOHIKN AnCTab-
Hux rinok BIA, sk BapiaHTy aHaTtomiyHoi OyaoBM niacnnso-
BOMO LWApy HuxHboamnynsipHoro Bigainy lMK. Buxogaun 3
BULLEBMKNAOEHNX MiIPKYBaHb MU BUPILLWAM NMPOBECTU Ce-
pito ekCnepUMEHTaIbHUX AOCNIMKEHb MPUCBAYEHNX BUBHEH-
HI0 0COBNMBOCTEN aHI0aPXITEKTOHIKN ANCTanbHUX rinok BMA
B MiACNN30BIM OCHOBI HWXHbOaMNyNApPHOro siaginy MK.

Merta pocnigxeHHs: BUBYMTM OCOBNMBOCTI aHrioapxi-
TEKTOHIKN ancTanbHux rinok BIMA wngaxom mopdonoriy-
HOrO [OCHIOKEHHST CNM30BOI 0B0SIOHKN HUXHbOAMMYNSP-
Horo Bigainy MNK.

Marepiann tTa metoaun

06'eKTOM NMPOBEAEHOr0 €KCNePUMEHTaNIbHOro AOCHi-
IDKeHHs1 Byna aHrioapxiTekToHika amcTanbHux rinok BIMA B
NigcnnM3oBOMY LWapi HUXHbOaMNynspHoro Bigainy K.

EkcnepumMeHTanbHe AOCNIMKEHHS NPOBOOMN B ABa
etanu. [MpeaMeToM nNepLUoro etany ekCnepmuMeHTaIbHOro
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nocnimkeHHs Oynn pe3ynbtat MopONOriYHUX A0Chia-
XEHb MakponpenapartiB HWXHboamnynapHoro Bigainy MK
(B39TMX Npun aytoncii). MNpegMeTomM gpyroro etany ekcne-
PUMEHTAILHOrO OOCHIMKEHHS Bynn pesynbTatn Mopdo-
JIOTIYHMX AOCNIDKEHb PE3EKTOBAHUX LUMPKYASPHUX Cer-
MEHTIB C/IM30BO-NiACAN30BOrO APy HMXKXHLOAMMNYASPHO-
ro sigainy MK (onepauiinHnin martepian nicng remopoigo-
nekcii 3a A.JJIoHro).

MopdonoriyHi gocnimkeHHs nposoounn Ha 6asi na-
BopaTopii kadenpn natonoriyHoi aHaTomii HaujoHanbHoro
Mean4dHoro yHisepcutety iMm. O.0.Boromonbus (M. Kni).

MakponpenapaTtn HuxHboamnynapHoro Bigainy MK, axi
pocniopkyBanm Ha nepLuoMy eTani ekcrnepumeHTy 6ynm
OTpMMaHi npu ayroncii. JocnimpkeHo 18 makponpenaparis
HxHboamnynapHoro Bigainy MK. 3 Hux 11 (61,1%) mak-
ponpenapartis Oynu B3ATi Big, Yonosikie, a 7 (38,9%) - Big,
XIHOK. OTpMMaHi AiNSHKN UMPKYASPHOrO CErMEHTY HUX-
HbOAMMNYNAPHOro BiAAiNy ANPSMOI KULWKW AOCAILKYBann
METOAOM CBITNIOBOI Mikpockonii. MopdonoriyHmin marepi-
an ¢ikcyBanu 3a cneujianbHo metoankolo B 10% HenT-
pasibHOMY PO34MHi dopManiHy, 3aIMBKY NPOBOAMAN B Na-
padiH. 3pisn papbyBanm remMaTokCUiHOM Ta e03NHOM, a
TaKoX MiKPOPYCUMHOM, MiCNg 4Ooro BUBYaIM FiCTOTOMNOr -
padilo guctanbHuX rinok BIMA B HMXHbOAMMyNspPHOMY
BiOOjiNi NPAMOI KNLLIKA.

Matepian gna gpyroro etany ekCnepmMeHTaIbHOro ooc-
NMKEHHS - PE3EKTOBaHi LMPKYNSPHI CErMEHTU CRN30BO-
NiaCNM30BOro Lwapy HuXXHboamnynspHoro eiaainy MK - Hag-
XOOMUNM A0 NaToricToNoriyHol nadoparopii, Ak onepauinHuin
mMartepian nicns anapatHoi UMPKYNSPHOI pe3ekLujil Cnn3oBo-
NiaCNM30BOro Lwapy HHboamnynsapHoro eiaginy MK (re-
Mopoigonekcii 3a A.JIoHro). B pamkax npoBeaeHOro ekcre-
PUMEHTANTbHOIrO AOCHIMHKEHHS BPaXOBYBAINCA NNLLE PE3YNb-
Tatn MopP@OSIOriYHOro AOCNIMKEHHSA MOBHOLHHUX LMPKY-
JNIIPHUX CErMEHTIB HUXHboamMmnynspHoro Bigainy MK, To6to
Takux WO Bynm HenepepBHUMKN Ta MiCTUIW MO BCbOMY KOSy
NOBHOLHHUI NPOLLAPOK NiACAN30BOI OCHOBU LbOro cer-
meHTy NK. Taki Makponpenapar OTPMMYIOTb NPU BiPHO BU-
KOHaHin onepauii A.JIoHro. Peaynbtati MOpPdOa0oriYyHoro
DOCNIIKEHHS PE3EKTOBAHUX AiMSIHOK HMXHBbOAMMNYASPHOro
Bigainy MK, 0o Sknx He nNoTpanuB MNEBHWN BiOPI30K Kona
NPSMOI KMLWKK, abo X SKLLO NpOoLLapokK MiACAN30BOI OCHO-
BM Ha NeBHOMY Bigpisky kona MK 6y 3axonneHunii HenoBH-
icTIO, B poBOOTi HEe BpaxoByBanu, OCKifIbkW B HEPE3EKTOBaHIM
OiNSHUi NiaCNIM30BOro LWapy HUXHbOaMNynsapHOro Bigajny
MK mornm sanuwnTtucsa auctaneHi rinku BlA, aki He noTtpa-
nuamM Ao Makponpenapara. dikcauis, 3anmeka Ta 3abapB-
JIEHHS OTPUMaHMX Npenapartis NPOBOAMIN 3a BULLEONUCA-
HOK METOAMKOI0. BCbOro nocnigpkeHo 67 pe3ekToBaHMX Oinsg-
HOK C/IM30BO-MiACAN30BOro LWapy HMXHbOAMMNYASPHOIO
Bigainy MNK. 3 Hux 42(62,7%) npenapartiB HaainLwNo Big,
naujeHTiB YonoBivoi cTari, a 25(37,3,7%) - Bif, XiHOK.

Mpn npoBegeHHi MOPEdONOriYHOro aHanidy AOCHimKy-
BaHMX NpenapartiB Hac nepenycim LjikaBmia KinbKiCTb auc-
TanbHUX rinok BIMA B nigcnn3oBomy LLapi HUXHbOAMMY-
ngapHoro Bigainy MK taix Tonorpado-aHaToMivHi CniBBigHO-

16(3) 2010

LWWeHHs (nokanisauis cyaMHM BiOHOCHO YMOBHOro uudep-
onary).

PesynbTtatn. OGroBOopeHHs

3a KinbkicTio anctanbHmx rinok BIMA B nigcnmaosin oc-
HOBI, WO BUSIBUAN B Makponpenaparax HUXHbOamnynsip-
Horo Bigainy MK Ha nepluomMy eTani eKCnepMMeHTasIbHOro
DOCNIIKEeHHS, OCTaHHI PO3MNoaiNsanmcs, sk NokasaHo B Tab-
nnui 1. AHanisytoun gaHi Tabnuui 1, Mm 3BepHYNn yBary,
wo 15 (83,8%) makponpenapariB, OTPUMaHUX Ha NepLUO-
My eTani ekCnepmMMeHTaNIbHOro AOCNIMKEHHS B NiACNN30BIN
OCHOBI HMXHbOamMNynapHoro Bigainy MK mann Big 4 oo 6
anctanbHmx rinok BrA, Togj gk y 3 (16,7%) makponpena-
parax 3HaiaeHo 7 Ta Ginblue auctanbHUX rinok BrA.

3a posTawyBaHHAM amcTanbHuX rinok BIA B nigcnu-
30Bil OCHOBI, LLO BUSBMINCA B Makponpenaparax HUXHb-
oamnynsipHoro Bigainy MK, otpumaHnx Ha nepwomy etani
€KCNEepMMEHTANTbHOMO AOCHIMKEHHS OCTaHHI PO3NoaiNanncs,
9K nokasaHo B Tabnuui 2. 13 gaHux Tabnuuj 2 BUOHO, Lo B
14 (77,8%) makponpenaparax, OTPUMaHMX Ha NepLIOMy
eTani eKkcnepMMeHTaNbHOro AOCHiIMKEHHS, B MiACNN30BIN
OCHOBI HWXHbOamnynapHoro Bigainy MK Bu3HaveHi guc-
TanbHi rinku BIA, ki 3anaraoTb Ha HENApPHUX FOAMHax
ymMoBHOro umdepbnaty. Togj sk y 4 (22,2%) makponpe-
naparax, Oynu sHaiaeHi auctanbHi rinkn BIA, wo nokani-
3yl0TbCA Ha NapHUX rogmHax. Mpuyomy, 3 4 makponpena-
pariB, y KOTPUX gucTanbHi rinku BIA BuaBneHi Ha napHin
roovHi ymoBHoro umdepbnary, B 3 (16,7%) Bunagkax
KinbKiCTb AMcTanbHUX rinok BIA 6yna GinbLuioto Big 6, ToO-
Ta6nuuga 1. KinbkicTb gucTtanbHuX rinok BIA, siki BUaBneHi B

nigcnM3oBoMYy LIapi HUXKHboaMNynapHoro sigainy NK Ha nep-
LLIOMY eTari eKCnepuMeHTaNbHOro A0cniokeHHs (n=18).

Kin bKiCTb' KinbkicTb gocnigxeHnx makponpenaparis
OMCTaNbHUX Tinok

BNA abc. uncno %

4 2 11,1

5 3 33,3

6 7 38,9

7 2 11,1
8 1 5,6

Bcboro 18 100,0

Tabnuusa 2. Po3nogain pocnigXeHuin Makponpenaparis, oTpu-
MaHMX Ha NepLLIOMY eTarli EKCNEPUMEHTaNIbHOIO A0CIIKEHHS,
3a/1eXHO Big, po3TallyBaHHA AMCTabHUX rinok BIA BigHOCHO
ymMoBHoro undepbnary (n=18).

KinbkicTb gocnigkeHunx
Tun aHrioapxiTeKTOHIKN ANCTANIbHUX MoK Makponpenaparis
BMA

abc. yncno %
Bci anctanbHi rinku BMA B nigcnmnaosin
OCHOBI HUXHbOamnynapHoro sigainy MK 14 77.8
3HaxoasaTbCs Ha HenapHux (1, 3,5,7,9, 11) !
roganHax ym. umo.
OpHa, abo 6inblie guctanbHux rinok BMA B
NiACNN30Bi OCHOBI HUXHBLOAMMNYAPHOIO 4 200
Bigainy MK 3HaxoaaTbesa Ha napHux (2, 4, 6, !
8, 10, 12) roanHax ym. uno.
Bcboro 18 100,0
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Ta6nuuga 3. KinbkicTb AucTanbHUX rinok BIA, siki BUsaBneHi B
Makponpenaparax pe3ekToBaHOI AiNgHKY NMiacan30B0ol OCHOBM
HWXHbOaMNynspHoro Bigainy NK Ha gpyromMy etani ekcnepu-
MEHTA/IbHOr0 A0CNIAXEHHSA (N=67).

Kin bKiCTb' KinbKicTb AOCNiOXEeHUX Makponpenaparis
[MCTaNIbHUX FiNoK

BNA abc. uncno %

4 9 13,4

5 22 32,8

6 27 40,3
7 6 9,0
8 i b6inbwe 3 4,5

Bcboro 67 100,0

Tabnuusa 4. Po3noain [ocniopkeHnin Makponpenaparis pesek-
TOBaHOI ANSHKM CNIN30BO-NIACIN30BOIO LWapy HUKHbOAMNYNap-
Horo Bigainy MK, oTpuMaHux Ha Apyromy etani ekCnepmmeH-
TaNbHOrO JOCNIAXEHHS, 3A/1IEXHO Bif, pO3TallyBaHHSA AUCTasb-
Hux rinok BIMA BigHOCHO ymMoBHOro umdepbnary (n=67).

KinbkicTb gocnigpkeHunx
Tun aHrioapxiTeKTOHIKN ANCTANIbHUX MoK Makponpenaparis
BMNA
abc¢. yncno %
Bci anctanbHi rinku BMA B nigcnmnaosin
OCHOBI HMXHbOamnynapHoro sigainy MK 55 821
3HaxoasaTbCs Ha HenapHux (1, 3,5,7,9, 11) ’
roganHax ym. umo.
OpHa, abo Ginblie guctanbHux rinok BMA B
NiACNN30Bi OCHOBI HUXHBLOAMMNYAPHOIO 12 17.9
Bigainy MK 3HaxoaaTbesa Ha napHux (2, 4, 6, !
8, 10, 12) roaunHi ym. und.
Bcboro 67 100,0

TO Mana Mmicue ogHa, abo binblue JoOaTKOBUX ONCTaNbHUX
rinok BIA, Toai sk B 1 (5,5%) makponpenapaTti ogHa 3 6
BUSBIEHUX OUCTanbHUX rinok BITA npoxogmna Ha napHin
rOOMHI YMOBHOrO undgepobnary.

Ha gpyromy etani ekcnepyMeHTallbHOro A0CNIIKEHHS
MW OTPUMaNM HACTYMHi pedynbTaTtn. 3a KinbKiCTio AncTasb-
Hux rinok BIMA B nigcnm3oBii OCHOBI, WO BUSBUANUCSA B
MakponpenapaTax pPe3ekTOBaHOro CEerMeHTy CAnM30BO-
niacNnM30BOro wWapy B NiACAN30BIN OCHOBI HMXHbOAMMY-
napHoro Bigainy MK, ocTaHHi po3nodinanmcs, gk nokasaHo
B Tabnuui 3. 9k BuaHo 3 Tabnuui 3, y 58 (86,6%) makpo-
npenaparax pe3ekToBaHOro CerMeHTY HUXHbOaMMYNSPHOro
Bigoiny MNK B nigcnu3oBii ocHOBI BMSABNEHO Big, 4 0o 6
anctanbHmx rinok BrA, Togi gk y 9 (13,4%) makponpena-
parax 6yno BusiBneHo 7 Ta binblue auctanbHuX rinok BrA.

3a posTawyBaHHaM gucTanbHUX rinok BI1A B pesekTo-
BAHOMY LMPKYNSAPHOMY CErMeHTi HUXHbOAMMYNSaPHOro
Binainy MK, BuBYeHNX Ha Apyromy eTani ekcriepuMeHTas b-
HOro OOCHNIMKEHHS, OCTaHHI pPO3noainanncs, K nokasaHo
B TaONuUi 4. AHani3ylo4m oTpUMaHi aaHi MM 3BepHynIu yea-
ry, wo 3 12 (17,9%) makponpenaparis, y kotpux 1, abo
Oinblue ancranbHUX rinok BIMA BuaBneHi Ha napHi rogunHi
ymMoBHOro umdepbnary, y 9 (13,4%) Bunagkax KinbKicTb
anctanbHux rinok BIMA 6yna 6inbLioto Big 6, To6To Mana
Micue ogHa, abo Oifnblue A0AaTKOBUX ANCTANbHUX TiNoK
BIMA, Togi siky 3 (4,5%) Makponpenaparax ogHa, abo 6GinbLue
3 4-6 BUSABNEHUX gucTtanbHux rinok BMA npoxoamna Ha

523

16(3) 2010

napHiin rooMHi ymoBHOro umdepobnary.

MincymoBytoun pesynbtatn 0b6ox eTanis NpoBeacHOro
€KCMepPUMEHTaNIbHOrO OOCNIIKEHHA MW 3BEPHYNM yBary,
wo 3 85 pmocnigxeHux MmakponpenapariB y 73 (85,9%) Bu-
nagkax y niacnm30oBin OCHOBI HUXXHbOAMMNYNSAPHOro Biaainy
MK 6yno 3HaiiaeHo Big 4 no 6 apucransbHux rinok BMA. 3ea-
Xaruun Ha ue, M1 BBaXXAEMO 3a AOLLNIbHE aHTi0apXiTEKTOH-
iky BIA, 3a gKoi B NiaCNmM30Bii OCHOBI HMXHbOAMMNYNSAPHO-
ro Bigainy NK BoHa mae Big 4 0o 6 aucCTanbHUX rinoK BU3-
HaTK K TUMOBY 3a KiNbKICTIO FifIoK, TOOTO TaKy, sika 3yCTpi-
YyaeTbCH Yy MNepeBaxHOI OiNbLWIOCTI cnocTepexeHb
(85,9%3,8%). IHWMin BapiaHT aHrioapxiTekToHikn BIA, 3a
KOl B MiACN30BIA OCHOBI HUXHbOAMMYNAPHOro Bigagjiny
MK 3HaxoouTbea 7 i Binblue ONCTaNIbHUX MiNOK HEeoOXiaHOo
BBaXaTW aTUMOBOIO 3a KiJIbKiCTIO ANCTaNbHUX FiNIOK, TOOTO
Takolo, L0 3YCTPIYAETLCS K BapiaHT aHaTOMi4YHOI OyaoBu
y 14,1+3,8% iHanBigyymiB.

3 85 pocnipxeHnx makponpenapartis, y 69 (81,2%)
Makponpenapartax BCi AncTanbHi rifkn Oynn po3TalloBaHi
Ha HeMapHWX roaMHax yMOBHOro undgepbnaty. 3saxaio4m
Ha ue, M1 BBaXAEMO 3a JOLNIbHE aHrioapxiTekTOHiKy BIA,
3a 9KOI B MiACIM30BOMY LUAPI HUXHBOAMMYNSAPHOro Bigainy
MK BCi Il guCTanbHI rinkyu 3HaxoOaTbCs HA HEMAPHUX roan-
Hax BM3HATW SK TUMOBY 3a PO3TallyBaHHAM OUCTa/IbHUX
rinok, To6To TaKy, fika 3yCTPi4aeTbCA y NMepeBaxHOol
GinbliocTi iHamBiayymie (81,2+4,2%). IHWNiA BapiaHT aHr-
ioapxiTekToHikn BIA, 3a 9Kk0i B NiACNM30BIii OCHOBI HUXHb-
oamnynsipHoro Bigainy MK Buasnsetbca 1, abo Ginblue
anctanbHmnx rinok BIA, KOTpi n10KanisyloTbCs Ha NapHUX
roamMHax yMoBHOro umdepobnaty HeobxigHO BBakaTn atu-
MOBOIO 3a PO3TallyBaHHAM AUCTaIbHUX rinok, To6To Ta-
KOI0, L0 3YCTPIYaETbCA AK BapiaHT aHaTOMi4HOI OyaoBU y
17,9%4,1% ingmBioyymis.

3 ycix 85 pocnimkeHnx makpornpenaparis aturnoBa 3a
po3TalyBaHHAM OMCTaNbHUX Finok Gyposa BMA 6yna Bu-
aneHa y 16 (18,8%) makponpenapatax, npuyomy y 12 3
HUX KinbKiCTb ancTanbHux rinok BMA 6yna 6inbLioio Big, 6,
TO0OTO Mana Micue ogHa abo Ginblie AoAaTKOBUX ANCTaslb-
HuX rinok BIA, Togj sk y 4 (4,7%) makponpenaparax ogHa,
abo Ginblie 3 4-6 BUSBNEHUX OMCTanbHUX rinok BIMA npo-
XOOMNN Ha NapHUX roamMHax yMOBHOMO Lumndepbnary. Biano-
BiHO aTMMNOBICTb 32 PO3TalLYyBaHHAM ANCTbHUX rinok BrA
MOXe BKJIlOHaTN BUNaOKM SIK TUMOBOI, Tak i aTMnoBoi 6yno-
BU OucTanbHUX rinok BIA 3a ix KinbKicTio.

TakMM YMHOM, aHTi0aPXITEKTOHIKA ANCTaNbHUX rifok BMA
B MiACAN30BIiN OCHOBiI HMXHboamnynspHoro Bigainy MK
MOBMHHA PO3rNaaaTucs 3 ABOX OCHOBHUX MO3ULA: AKICHOI
Ta KinbkicHol. KinbKiCHWUIA acnekT aHrioapxiTeKTOHIKN OuC-
TanbHUX rinok BIMTA xapakTepnayeTbCs KinbKiCTio il aucTanb-
HWUX TiNOK Yy MiACNAM30BiA OCHOBI HMXHLOAMMNYASAPHOIO
Bioainy MNK. Y cBOIO Yepry aKiCHMIN acnekT aHrioapxiTeKTo-
Hikn BIMA Bu3HavaeTbCca Tonorpado-aHaTOMIYHUMN
CMiBBiAHOLLUEHHAMW ANCTabHUX Trinok BIA BigHOCHO CTIHOK
MK 3a yMOBHUM umdepbnatom. 3 iHWOro 60Ky aHrioapx-
iTekToHika BIMA Moxe Gyt TMNOBOIO Ta aTMNOBOIO. Tunoea
aHrioapxiTekToHika BIMA 3ycTpivyaerbcs y GinbLIOCTi iHANBI-
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DOCNIANYBAHUIA NALLIEHT
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KinbKicHo TMnOBa KinbKicHo atnosa
aHrioapxiteKroHika BMA aHrioapxitekToHika BMA

/T~ \

AKicHo TMnoBa AKicHo aTMnoBsa AKicHo aTMnosa
aHrioapXiTeKToH aHrioapXiTeKToHiK aHrioapXiTeKToHiK

ika BNA aBNA aBNA
Mepwa 2pyna: Apyaa epyna: Tpems 2pyna:

NaLLi€EHTH 3 KiNbKicHO XBOPi 3 Ki/IbKiCHO

NaLi€HTH 3 KiNbKicHO

N e TMNOBOIO Ta AKICHO Ta AKICHO
aHrioapXxiTeKTOHIKO ; amrfoaow _ amANOBOIO
10 BNA AHrioapXiTEKTOHIKO AHrioapXiTEKTOHIK
10 BMA oto BMA

Puc. 1. Po3nopain xs8opux Ha rpynu BignoBsigHO A0 BapiaHTIB
aHrioapxiTeKTOHIKM ancTanbHuX rinok BIA B nigcnn3osin oc-
HOBI HMXXHbOaMNynsapHoro sigainy MNK.

OyyMIB i po3rnagaerbes sk HopManbHa aHatomia BlMA, Togj
K aTunoBa aHrioapxitektoHika BIA 3ycTpivyaeTbcs y nepe-
BaXHOI MEHLLIOCTi iHOMBIAYYMIB i pO3risa4aeTbCa 3 NO3NLLIN
BapiaHTHOI aHaTomii BIMA.

3Baxaloun Ha BULLECKA3aHE BUMIMBAE, LLO aHrioapxi-
TEKTOHIKa ANCTanbHUX rifok BIA Moxe matn HOTupm NpuH-
LMNOBMX CTaHW: KiNbKICHO TUMOBA, KiNlbKiCHO aTnnoBa, ski-
CHO TMNoBa Ta SKiCHO aTnnosa.

KinbKiCHO TMMOBOIO aHri0aPXiTEKTOHIKA ANCTaNbHUNX FiNOK
BIA BBaxaeTbCs y TOMy BMnaaky, konu BIA B niacnm3osin
OCHOBI HWxHboamnynapHoro Bigainy MK gae Big 4 0o 6
OncTanbHUX rinok. KinbkicCHO aTnnoBO0 aHrioapXiTEKTOHIKa
anctanbHmx rinok BrA BBaxaeTbea y BunaaKy, konn BrA 'y
Niacnn3oBii OCHOBI HUXHbOamnynspHoro Bigainy MK gae
7 i Ginble OUCTaNIbHUX TiSIOK.

¢IKiCHO TUMOBOIO AHMOAPXITEKTOHIKA ANCTANIbHUX FifIOK
BIA BBaXaeTbCs, AKLIO ANCTaNbHI rinkm BIA y niacnnsosin
OCHOBI HMXHbOAMNyNsapHoro Bigainy MK sanaraots Ha 1,
3, 5, 7, 9 Ta 11 roanHax ymoBHoro uudepodnary. AkicHo
aTMNOBOIO - AKLLO AMCTabHI rinkn BIA y nigcnn3osin oc-
HOBI HWXHbOamNynsapHoro eigainy MK sangraoTs Ha 2, 4,
6, 8, 10, 12 roguHax ymoBHOro umdepbnaty. Y Bunagky,
AKLIO IHOMBIO, MA€E KiflbKICHO aTUnoBY aHrioapXiTeKTOHIKY
BIMA (To6T0 Mae 7 i 6inblue ancTtanbHux rinok BIA), ogHa
abo Ginble 3 aucTanbHUX rinok BIMA o060B'a3koBO Oyae
3andratm y nigcnn3oBii OCHOBI HUXXHbOAMMNYNSAPHOro
Bigoiny MK atmnoBo. Taknm YMHOM, BCi MaUEHTU, AKi Ma-
I0Thb KifIbKICHO aTUNOBY aHMOAPXITEKTOHIKY ANCTANbHUX FiNOK
BIMA, 6ynyTs ogHO4acHO Matu i skicHy 1T atunilo. Bignosia-
HO [0 UbOro BCiX MAuEHTIB 3a aHrioapxitekToHikow BI1A
MOXHa po3noginnTtn Ha 3 rpynu (ams. puc. 1):

1) XBOPI 3 KifIbKiCHO Ta AKICHO TUMOBOIO aHM0APXiTEKTO-
Hikol ancTanbHux rinok BMA;

2) XBOPiI 3 KiNbKiCHO TMNOBOIO Ta AKICHO aTMMOBOIO aHr -
i0apXiTEKTOHIKOI AncTanbHKUX rinok BrA;
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3) XBOpi 3 KiIbKiICHO Ta AKICHO aTMMOBOID aHrioapXiTek-
TOHIKOI ancTanbHUX rinok BIIA.

BUCHOBKM Ta nepcnekKTUBU noganbLumx
po3pobok

1. AHrioapxiTekToHika guctanbHux rinok BMA mae oBi
OCHOBHi XapakTEPUCTUKWN: KiNIbKiCHY XapakTepUCTuKy -
KiNbKiCTb AncTanbHMX rinok BIMA B niacnn30oBii OCHOBI HUX-
HboamnynapHoro Bigainy MNK; aKiCHYy xapakTepucTuky -
BiAHOLWIEHHSA ancTanbHUX rinok BIMA go cTiHOK cnv3oBoi
000/10HKN HUXHbOaMnynsipHoro Bigainy MK, ska BM3Ha-
YaeTbCs 3a rogMHaMmn yMOBHOro umdepbnary.

2. AHrioapxiTekToHika aMcTanbHUX rinok BIMNA moxe 6yTtn
KiIbKiCHO TUMOBOIO, IKICHO TMMOBOIO, KifIbKICHO aTMnoOBOIO
Ta 9KiCHO aTnMoBOIO.

3. Binbwicte (o 85,9+3,8%) inaneigyymie B niacnu-
30Bil OCHOBI HWXHbOAMNynApHoro Biaainy MK maioTb Bifg,
4 po 6 gucrtanbHux rinok BINA, Taka aHrioapxitTeKkToHika €
KiIbKiCHO TUMOBOIO.

4. Binbwictb (0 81,2+4,2%) iHaMBigyymMiB MalOTb aHr-
ioapxiTekToHiKy BIA, 3a gkoi BCi il gucTanbHi rinkmn 3angara-
10Tk Ha HenapHux (1, 3, 5, 7, 9 Ta 11) rognHax ymMOBHOro
umdepbnaTy; Taka aHrioapXiTeKTOHIKa AMCTaNbHUX TiNIOK
BIA € akiCHO TMMNOBOIO.

5. ATnnosa aHrioapxiTekToHiKa AnCTanbHMX rinok BITA
MOXe MaTu ABOSIKY MPUpPOAy: KifibKiCHa Ta sikicHa atunis.

6. KinbkiCHO aTMnoBy aHri0apXiTEKTOHIKY ONCTaNIbHUX
rinok BMA mawots 14,1+£3,8% iHOouBigyymiB, 3a KOi B
NiacNn30Bi OCHOBI HWXHbOaMNyNapHoro Bigainy MK 3Ha-
xoanTbes 7 i Ginblue ancranbHux rinok BrA.

7. 9IKiCHO aTMNOBY aHM0APXITEKTOHIKY ANCTANBHUX FiIOK
BIMNA matotb 18,8+4,2% iHouBioyymiB, 3a sKOi B Nigcnn3o-
BOMY LIApi HUXHboamnynsipHoro Bigainy MK xoua 6 ogHa
3 ancTanbHUX rinok BIMA 3HaxoonTbecs Ha napHin (2, 4, 6, 8,
10, 12) roamHi ymoBHOro undgepobnary.

8. 3a aHrioapxiTeKkToHiIKO ancTanbHUX rinok BIA BCix
iHOVBIAYYMiB MOXHa po3noginutn Ha 3 KNiHiKO-aHaTOMiYHi
rpynu: a) XBopi 3 KiflbKiCHO Ta KiCHO TMMOBOIO aHrioapxi-
TEKTOHIKOW AncTanbHux rinok BIMA (81,2+4,2%); 6) xBopi
3 KifIbKiCHO TMNOBOIO Ta AKICHO aTMMNOBOK aHOAPXITEKTOH-
iKOIO AncTanbHuX rinok BIA (4,7+£2,3%); B) XBOpPI 3 KifIbKiCHO
Ta AKiCHO aTMMNOBOIO aHT0APXITEKTOHIKOIO ANCTaNIbHUX 0K
BIMA (14,1+3,8%).

BuBYEHHS aHri0apXxiTEKTOHIKW AMCTanbHMX rinok BIMA mae
BUPILLASIbHE MPaKTUYHE 3HAYEHHS O PO3YMIHHS CyTi Cy-
YaCHMUX METOOMK MasIOiHBA3VBHOMO JliKyBaHHSA XPOHIYHOMO
BHYTPILLHLOro remMopoto, ski 6a3yloTbCsl Ha YCYHEHHI OAHO-
ro 3 OCHOBHMX MATOrEHETUYHUX MEXaHiI3MIB BUHUKHEHHS
rEMOPOI0 - 3MEHLLEHHS apTepiasibHOro NPUTOKY KPOBi A0
KaBEPHO3HUX BEH remMopoifanbHUX By3niB. Po3pobka Hay-
KOBOro nigxody OO0 BUBYEHHS aHriOapXiTEKTOHIKM ANCTab-
Hux rinok BMA B HuxHboamnynapHomy Bigaini MK Bigkpue
HOBi MOXJMBOCTI OO PO3YMIHHS HE NMLIE CYTi TEXHIYHOro
acnexkTy uux MEeTOAMK MaOiHBa3MBHOMO NiKyBaHHS, ane i
[03BONNTL 3'9CYBaATV NPUHNHWN HE3AOOBINBHUX PE3YNbTaTiB
NiKyBaHHS 32 LMMW MeToaMkamm Ta po3pobutn obrpyHTo-

524



BICHUK MOP®OOTIT
REPORTS OF MORPHOLOGY

BaHy CUCTEMY MoKasiB Ta NPOTMMNOKa3iB A0 BUOOPY TiEl un
iHLLIOI MEeTOOUKN MasOiHBa3NUBHOIO NiKyBaHHS.
Mopanblumini HayKOBUIA NOLUYK MOBUHEH OYyTW CripsiMo-
BaHWM Y HaNPSMKY NPOBEAEHHS KIiHIKO-aHaTOMIYHUX 4OC-
NigKEHb LWOAO0 BMBYEHHS CTPYKTYPU HE3adO0BiNlbHUX pe-
3yNbTaTiB Ma/IOIHBA3MBHOMO NiKyBaHHS XPOHIYHOro remo-
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COCYAUCTAA AHATOMMUS BEPXHEA MPSIMOKWULLUEYHOW APTEPUU B HUXHEAMMNYASAPHOM OTAENE

NPAMON KULUKU

LWyapak A.A., Aun6posa B.A., Llema E.B

Pesiome. B crartbe 13/10XeHbl pe3yabTarbl 9KCEPUMEHTAIbHOrO MOPPOIOrn4e€CKoro NCCAenoBaHns aHrmoapxXuTeKTOHUKN Bep-
XHEM MPSIMOKULLIEYHOM apTepUn B HVXKHEAMIy/ISPHOM OTAes1e nNpsMou KULLIKU. U3ydeHo 18 makporpenapaTtoB HUXHeamIyJsisipHOro
oTgena npsiMori KUk n 67 pe3eynpoBaHHbIX LUMPKYISIPHbIX CErMEHTOB C/N3UCTO-NOLAC/IN3NCTOrO wapa HUXHeammnyaspHoro
oraena npsiMovi KULLIKW. B pesynbtare npoBeaeHHbIX NCCAea0BaHu yCTaHOBAEHO, 4To 85,9+83,8% nHavnsuayymoB nmetot ot 4 1o 6
ANCTa/IbHbLIX BETBEN BEPXHEN MpsIMOKULLIKOBOI apTepuu (KOIMYECTBEHHO TUMNYHasi aHrMoapxXnTekToHvka), y 81,2+4,2% wuHavsuay-
YMOB BCE AWCTaslbHble BETBU BEPXHEV MPSIMOKULLEYHOM apTepun 3aseraloT Ha HernapHbIX Yyacax yc/10BHOro umgepbnara (kaqe-
CTBEHHO TUMUNYHAsT aHrmoapxmTekToHuka), 14,1+3,8% wHansuayymoB nmerot 7 u 6osnee ANCTa/IbHbIX BETBE BEePXHEWN MpsMOKu-
LUEeYHOU apTepuu (KOIMYECTBEHHO aTUMNnYHas aHrmoapxuTekToHuka), y 18,8+4,2% uHauBuayyMoB oaHa wam 6osiee ANCTaIbHbIX
BETBEV BEPXHEN MPSMOKNLLEYHOM apTepmumn HaxoasiTCsl Ha MapHbIX Yacax YC/I0BHOro uugepbnara (kayecTBeHHO atunuyHas aHr-
0apXUTEKTOHUKA).

KnioueBble cnoBa: BepxHSIS MPSIMOKULLIEYHAsl apTepusi, nNpsmasl KMLWKa, aHrmoapxmuTeKTOHMKa.

VASCULAR ANATOMY OF THE SUPERIOR RECTAL ARTERY IN THE LOW THIRD OF THE RECTAL AMPULE
Shudrak A.A., Dibrova V.A., Tsema E.V.

Summary. The results of the experimental morphological study of superior rectal artery’s angioarchitectonic in the low third of the
rectum are presented in the article. It has been studied 18 macropreparations of the low third of the rectal ampule and 67 resected
circular segments of the mucosa-submucosa layer of the low third of the rectum. It has been proved that 85,9+3,8% people have from
4 to 6 superior rectal artery's distal brunches (quantitative typical angioarchitecture), 81,2+4,2% people have superior rectal artery’'s
distal brunches lying at unpaired hours (qualitative typical angioarchitecture), 14,1%x3,8% people have 7 and more superior rectal
artery's distal brunches (quantitative atypical angioarchitecture). 18,8+4,2% people have own and more superior rectal artery's distal
brunches lying at twin hours (qualitative typical angioarchitecture).

Key words: superior rectal artery, rectum, angioarchitecture.
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U3YYEHUE MOP®OJIOMMYECKMX OCOBEHHOCTEN B TKAHSIX
9KCMNEPUMEHTAJIbHbIX XKMBOTHbIX NPU MOAEJIUPOBAHUN
X0/1040BO TPABMbI

Boiviko B.B., MunosugoBa A.3., SslHoBckasi J1.I'., bBpychuuybiHa M.TI1., Ucaes IO.U., Jlorayes B.K.,

JleoHTbeBa J1.B.
Y "MIHCTUTYT 00Lwelt n HeoTnoxHoM xmpyprn AMH YkpanHbl”, r.XapbkoB (Bbe3n banakmpesa, 1, r.Xapbkos, 61018, YkpanHa)

Pesiome. B SKcriepmMeHTe 6bln N3y4eHbl MOp(Z)OfIOI'M‘-IeCKMe N3MEHEeHWS KOXW CITNHKW KPbIC rpu X0/1040BOM Tpasme. B xone
rpPoBENEHHOIro 3KCrepnMeHTa BbisiB/IeHbl UBMEHeH Vs B BUAe KoaryJisLiMOHHO-KOJ1JIMKBaLMMOHHOIMO HeKpPOo3a, BblpaXXeHHbIX HEeKpOo-
OUOTUHECKNX U ,qmcrpoququKMX W3MEHEHUI, oTeka n BaKyOfleOVI AereHepalunn COeanHUTEIbHOM TKaHW, O@LUMprIMM o4aramun
KpOBOMSﬂMFIHMVI 14 (pOpMMpOBaHMeM BOcCriainTe/1bHbIX MH(pMﬂpraTOB. Bo Bcex CJ/ly4asix oTMedarorcs FﬂyﬁOKMe HapyLieHns MHOro-

C/IOMIHOI O M/10CKOro 3ruTesus, Bblpa>Xk€HHbIe NBMEHEeH WS NnpnaaTtkoB KOXU.
KnioueBblie cnosa: OSKCreprMeHT, X0Jio4oBasi TpaBMma, MOp(l)OﬂOI'MFI.

BeBepeHue

M3 Bcex dOpM NMOBPEXAEHUIM OT X0N04a OCHOBHYIO
Maccy cocTaBnstoT 6onbHble C OTMOpOXeHueM. [larto-
reHe3 OTMOPOXEHUIM, HECMOTPS Ha 3HAYUTENbHOE KO-
Nn4ecTBO OoNy6ANMKOBaHHbIX pPaboT, OCTaeTcs A0 KOHUA
elle HegoCcTaTto4HO BblACHEHHbIM [KoTenbHukos, 1988;
Mekapcknii n ap., 1990; Buxpues n ap., 1991]. O6bsC-
HAeTCs 3TO TeM, YTO NnocTpajaBlune B OONbLUMHCTBE
CBOEM MONajaloT B JleyebHble y4pexaeHus yxe B pe-
aKTUBHOM MEPUOAE M 3TM BOMPOCHI M3YHaloT yXe Mnoc-
le BOCCTAHOBJIEHNS TeMNepaTypbl TKaHEN, a aKkcnepu-
MEHTaNlbHble UCCNEeA0BaHNUSA MOFYT BOCMOSIHUTb 3TOT
npoben knnHukn [Boliko n gp., 2008; Munoeunpoea,
2009]. Fnybokme OTMOpPOXeHUs TPeOylT NPOaosNXu-
TENbHOro (40 HECKONbKUX MECSALEB) NIEYEHUS, MHOMO-
3TaNHOro XMPYPrnyeckoro NeY4eHNs n ConpoBOXOAIOT-
CSl BbICOKOM MHBannamsaumen [Apbes, 1971; ATacoB un
op., 1997]. YkasaHHble 0COGEHHOCTY XapakTepHbl U AN
XapbkoBCKOro pervoHa. B nocnegHue rogbl B CBA3U C
YXyAWeEHNEM COLMaNbHO-3KOHOMWNYECKMX YCNOBUI B
YkpanHe O0TMeqaeTcs POCT MOPAXEHUN HUSKUMU TEM-
neparypamu, ocCoO6eHHO cpeau CounanbHO He3alnLLEH -
HbIX crnoeB HaceneHusa [Anekcees, Kyansoes, 2002; Ba-
yeB, Hosoxwnnos, 2002]. B uenom npobnema nopaxe-
HWIA XONOJOM, ee TeopeTUYeckne, KIMHNYeckne n co-
LuMasnbHble acnekTbl, KOTOPbIMX 32aHMMAlOTCS B OCHOB-
HOM crneuManncTel N0 TEPMUYECKON TpaBMe - KOMOYC-
TUONOrN - N3y4yeHa BECbMa MOBEPXHOCTHO: HET YEeTKMX
npencTaBfeHnii 0 nartoreHese pasBUTUS MHOroobpas-
HblX AATONOrM4YECKNX U3MEHEHUI B OpraHn3me nocne
OTMOPOXEHUN.

PaboTa aBnsieTca pparMeHTOM MNaHOBOW Hay4yHO-
nccneposaTenbckon pabotbl 'Y "MIHCTUTYT obwen un
HeoTNnoxHowm xmpyprun AMH YkpanHbl" - "YcoBeplLUueH-
CTBOBaTb KOMMJEKCHOE NIe4EeHMEe XONIOLOBON TpaBMbl
Ha OCHOBE MCNONb30BaHUSA OMNepaumii pesackynapusa-
unn” (Ne rocpermnctpaunn 010610001450).

Llenb paboTbl: N3y4nTb MOPdONornyeckme ocobeH-
HOCTWU TKaHel aKCrnepuMeHTaNIbHbIX XUBOTHbIX MPU XO-
JI0A0BOV TpaBMe.

Martepuanbl 1 meTogbl

OKCNEepPUMEHT BbIMOMHEH HAa 15 KpbiCax-caMmuax MHUN
Buctap ¢ maccon tena 200-220 r. Onepauun BbINOAHANN
nop, BHYTPMMbILLEYHbIM HapKo30M KeTanekcom 13 pacue-
Ta 12,5 mr Ha 100,0 r maccel Tena xuBoTHoro. Mogennpo-
BaHWe oTMopoxeHus lll cteneHn NpoBoaMaN C MNOMOLLBLO
MEeTaNINYeckon rmpbku pasmepom 3,5x3,0 cm, KOTOpYLO
npeaBapuTeNbHO OXaXOan B XMOKOM a3oTe, a NoToM
NPUKNagbiBa/i Ha SNUIMPOBAHHYIO KOXY CMUHKM XWUBOT-
Horo Ha 90°C.

OKcnepuMeHTallbHbIE XMBOTHbLIE OblNM pacnpenene-
Hbl Ha 5 rpynn: nepeas rpynna - UHTaKTHbIE XMBOTHbIE,
CNYXMBLUME KOHTPONEM; 1 YeTbipe rpynnbl - 3KCNepuMeH-
Ta/lbHbIE: 2 Fpynna - XWBOTHbIE, KOTOpble OblN BbiBEAe-
Hbl U3 3KCNEPUMEHTA Yepeld 6 4acoB Mocfne X0s040BOro
BO3OENCTBUSA; 3 rpynna - 4epes CyTku; 4rpynna - 4yepes
Tpoe CYTOK M NgaTas rpynna - 4yepes 7 CyTOK.

Mocne akcnepumeHTa aMHaMmmyeckn Habnogann 3a o6-
LLMM COCTOSIHMEM XMBOTHbIX. OLleHUBaNM COCTOSIHME y4ac-
TKOB KOXW CMWUHKW KPbIC, MOABEPXEHHbIX OTMOPOXEHUIO.
XKMBOTHLIX BLIBOAMN N3 EKCNIEPUMEHTA NEPEAO3MPOBaH M-
eM KeTanekca 1 3abnpann aKCcrnepuMeHTaIbHbI MaTepuan
ans mopdonornyeckoro nccnegosaHms. lNMposoonnn Mak-
POCKOMMYECKoe N MUKPOCKOMMYECKoe nccneaoBaHme Gmo-
Matepmana. Kycodkm TkaHu opraHoB ¢ukcuposann B 10%
pactBope ¢opmanmHa Ha ¢ocdatHom Oydepe (pH 7,2-
7,4) B Te4eHue AByx OHeNn. iccneposanuy BUA, TKaHM Ha pas-
pese, BU3yallbHO Y4MTbIBa/I OCOBEHHOCTU ee cTpoeHus. U3
Kaxxaoro 6noobbekTa 6panu 4-5 KyCo4KOB, 3anMBan B na-
paduH, N3roTaBanMBaNn CPE3bl TONWMHON 4-5 MKM, OKpa-
LWMBaIN reMaToKCUIIMHOM 1 303MHOM, Mo MeToay BaH 'm-
30Ha B COYETAHMN C PE3OPUMH-PYKCMHOM C MCNOSb30Ba-
HMEeM CTaHOapTHbIX MeToamk [ABTaHamnoB, 1990; Kucenesa
v gp., 1983; Jlunnu, 1969; Bancroft, 1990].

MonyyeHHble MMKpONpenaparbl NCMoNb30BAIN AAS M-
CTOJIOrM4eckoro NccneaoBaHuns. MIameHeHnst B TKaHAX N3y-
Yyanuce B aHamuke. )XKMBOTHLIX coaepxxanu B Bueapumn 'Y
"MHcTUTYT 00LLel n HeoTnoxHol xmpyprum AMH Ykpaun-
Hbl" B COOTBETCTBMWU C MnoJsioxeHusmm CTtpacOyprckoi
KOHdEepeHumn.
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PesynbTartbl. O6cyXxpeHue

Mpn MakpoOCKONMYECKOM M3Y4YEHUUN YHACTKOB KOXU
CMNHKN KPbIC MHTAKTHbIX XWBOTHbLIX MaTOSIOrMYeCKuUX 13-
MEHEHWU He BbISIBJIEHO.

Mp¥ MMKPOCKOMMYECKOM UCCNeN0BaHMM YHaCTKOB KOXM
CMUHKN KPbIC MHTAKTHbIX XXMBOTHBIX OTMEYaeTCs, YTO CTPYK-
Typa Koxu Oblnia coxpaHeHa. Y4acTkn KOXW MOKPbITbl TOH-
KUM CJIOEM OPOroOBEBalOLEr0 MHOIOC/IOMHOMO M0CKOro
3NUTeNns, NOAKOXHas KneTtyaTka COCTOUT U3 PbIXION Co-
€OVNHUTENBHOM N XNPOBOWN TkaHW. HenocpeacTBeHHO nop,
anNnTeNMeM B AepMe pacronaratoTcsl BONOCSHbIE JIYKOBU-
ubl (LUepCTb), canbHbIe Xenesbl, MHOXECTBEHHbIE COCY-
Obl. BHYTPEHHWI MbILEYHbIA CNOWM COCTOUT N3 nonepey-
HO-TONOCATbIX MbILUEYHbIX BOJIOKOH.

Y XMBOTHbIX 4Yepe3 6 4acoB nocne MOAeNMpPOBaHUS
OTMOPOXEHUS MPU MaKpPOCKOMMUYECKOM MCCefoBaHnn
oTMeYasiocb NobeneHne U LUMaHo3 OTMOPOXEHHbIX y4aCT-
KOB KOXMW CMUHKW.

Mpy MUKPOCKOMMYECKOM MCCNEeAOBaHMN OTMOPOXEH -

- - ald o | - "
Puc. 1. Mukpockonmnyeckoe CTPOEHME yHacTKa KOXM CMNHKMU
Kpbicbl. OTEYHOE paccnoeHne COeanHNTENbLHOM TKaHu. B npo-
CBeTe COCYA0B JIENKOLUMTAPHbIN MHPUALTPAT. FeMaTOKCUINH-
303u1H. 06.x40, ok.x10.
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Puc. 2. Mukpockonmyeckoe CTPOEHME yHacTKa KOXM CINHKMK
Kpbicbl. OTE4HOE paccnoeHne 1 oyarosas pparmeHTaums Kon-
NlareHoBbIX CTPYKTYP COEANHUTENBHOM TKaHn. Ouar nenkoum-
TapHoM nHUNbTpaunmn. Okpacka no BaH MM30oHY B coveTaHnmn
C pe3opumH-pykcnuHom. 06.x40, ok.x10.
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HOMO y4acTKa CMUHKM KPbIC BbISIBIEHO, YTO KOXa MOKPbITa
WCTOHYEHHbIM C/TOEM MHOMOCIOMHOMO MJIOCKOr0 3anuTenus,
POroBOW CJIO/i B COCTOSIHUN OTTOPXEHMUSI MOYTM Ha BCEM
NPOTSKEHMN. MHOrOCNONHbIA NOCKUIA SNUTENNIA OTCNO-
€H, C BbIPa@XEHHbIMN HEKPOBNOTUHECKMMN NBMEHEHUSIMU,
nogfiexawime TkaHW C BbIP@KEHHbIM OTEKOM U SIBNEHUSI-
MW BaKyonusaummn 1 Hekpoasa. Mog, annTenMem MHOXeECTBO
NapeTMyeckn paclIMPEeHHbIX KPOBEHOCHbLIX COCYAOB, B
HEKOTOPbIX U3 HUX BUAHbI NenkoumMTapHble TPOMObI. B
noganuTenManbHON COEOMHUTENBHOW TKaHW onpenensier-
Csl OTEYHOE paccnoeHne 1 oyaroeasi pparMeHTaumst Kor-
JlareHoBbIX CTPYKTYP, PE3KOE MOJIHOKPOBUE MESIKUX COCY-
[OB C MHOXECTBEHHbIMU KPOBOU3USHUSMU U O4aroBOW
NenkoumTapHom nHunbTpaumen Bokpyr Hux (puc. 1). B
CTEHKax MHOMMX Menkux apTepuabHbiX COCYAOB Orpe-
DEensitoTCs MHOXECTBEHHbIE O4ark OTEYHOro PacCioeHus
B BWAE BaKyosieli pasHoro avameTtpa.

B cTeHkax apTepuin BakyosnbHas aMcTpodusa coveTaert-
CSl C 04aroBOW OECTPyKLUMElN MblleyHoM 060104Kn 1 pac-

-f
5 :

g »
Puc. 3. Mukpockonnyeckoe CTpOeHME y4acTka KOXM CrINHKU
KPbICbI. PE3K0 BblpaXkeHHbIe HEKPOOMOTUHECKNE N3MEHEHNS CO-

€OVHUTENbHOW N XMUPOBOIA TKaHW. FeMaTOKCUIIMH-303UH.
06.x10, ok.x10.

o
PR AN i \dee N Y Sy 1
Puc. 4. M1KpoCKOMM4Yeckoe CTPOeHME y4acTKa KOXM CrIMHKK
KpbliCbl. OTEYHas!, HEKPOTMYECKU N3MEHEHHas COeaNHUTENbHas
TKaHb. MHOXECTBEHHbIE Cocyabl C ieikoumMTapHbiMu TpoMba-
Mu. Okpacka no BaH M30Hy B coyeTaHnm ¢ pe3opLmH-pyKeu-
HoMm. 06.x10, ok.x10.
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CESAHHOW KPYrAOKIETOYHON MHPUIbTPAUMEN MEXAY Mbl-
LWEeYHbIMW BOSIOKHaMKN. CTEHKM MHOrMX COCYLOB romore-
HMU3MPOBaHbI, MPOCBETLI MX YACTO BbINOJIHEHbLI TPOMOaMK.
Mpnaatkn KOXn aUCTpodpuryeckn namMeHeHbl. MbllweyHble
BOJSIOKHA pparMeHTUPOBaHbI, B COCTOSHUN MYKOUOHOIO 1
GnbpnHONaHOro HabyxaHus, 6a30PUSIbHO OKpALLEHbI.

Mpw okpacke no metoay BaH M'mM3oHa coeamHuTEnbHas
TKaHb C ANGPOY3HbIM OTEYHbIM PACCNOEHUEM KOJnareHo-
BbIX BOJIOKOH, OKPALLIEHHbIX MUMKPUHOPUIBHO (pucC. 2).

Y XMBOTHbIX 4Ye€pe3 CyTKN NOCNe MOAENMPOBaHUSA OT-
MOPOXEHUSA NMPU MakKpPOCKONMYECKOM UCCNeN0BaHUN yya-
CTKM KOXW CMNHKM TEMHO-KOPUYHEBOIO LBETA, MIOTHbLIE.

Mpy MUKPOCKONMYECKOM UCCNeaoBaHUN ONPeaensoTcs
PEe3K0 BbIPAKEHHbIE HEKPOOMOTUYECKNE U3MEHEHUS ydac-
TKOB KOXW CMUHKWN, OTTOPXEHWE OMCTPODNYECKMN NBMEHEH-
HOrO0 MHOFOC/IOMHOrO MJIOCKOr0 3nNUTenns Ha 60/bLIOM
NpoTsXXeHnn. B coeanHNTENBHOM 1 XXUPOBOW TKaHW Habmo-
paetcs And@y3HbIi 0TEK C BbIP@KEHHBIM BakKyONibHbIM
PacCNOeHNEM KONNareHOBbIX BOMIOKOH U AN @y3HbIMU
KpoBonsnusaHusamm (puc. 3). Cocyapl pesko rmnepeMmmnpoBa-
Hbl. CTEHKMN COCYOO0B B COCTOSIHUM BaKyONbHOM aucTpoduu,
B MPOCBETE UX KPOBb UV MPUCTEHO4YHbIE TPOMBOTMYECKME
Macchbl. JIykoBuLbl BOMOC (LWEPCTN) aMCcTpoduyeckn name-
HeHbl. B coeaHNTENBHOM TKaHM MECTaMK PACCEAHHbIN KPYr-
JIOKNETOYHBIA MHPUNLTPAT. MbILEYHbIE NMYYKM B BUAE MEN-
KX pparMeHTOB, PACCAOEHHbIX OTEYHON XMOKOCTbIO.

Y XMBOTHbIX Ha 3 CyTKM MOCNEe MOAENNPOBAHUS OTMO-
POXEHMS NPU MaKPOCKOMNNYECKOM NUCCNEOOBaHNM Y4aCTKN
KOXW CMUHKN TEMHO-KOPWUYHEBOrO LBETA, MAOTHbIE, BbIC-
Tynaiowme Hag, NOBEPXHOCTbIO HEMOBPEXAEHHbIX TKAHEN.

Mpy MMKPOCKONMYECKOM UCCeaoBaHUM HabnoJaeTcs
PE3KO BbIPAXKEHHbIM KOArynsiLWOHHO-KONIMKBALNOHHbIN
HEeKpPO3 C pacriaBfieHMeM 1 06pasoBaHNEM MHOIQUYNCIEH-
HbIX MEJIKMX KUCT (BaKyonnm3auns COEOMHUTENbHON TKaHW),
ovyaramu BOCMaIMTENIbHOM KPYrAOKAETO4YHOM MHPUAbTPa-
umn. MNog sanutenmemM onpenenalTca pparMeHTbl paspy-
LWEHHOW TKaHW, OKPYXEHHble rycTbiM anddysHbiM BOC-
NaUTENbHLIM UHPUABTPATOM, BHE MHOUALTPALUN - yya-
CTKM 04aroBO pparmMeHTaumm BOAOKHNUCTbIX COEANHUTEN b-
HOTKaHHbIX CTPYKTYP. Pe3ko BbIpaXeH OTEK TKaHeWl C §B-
JNIEHNAMN BaKyonm3aummn n odaramu gectpykumm. MNMpocset
MHOMMX COCya0B pPe3Ko paclumpeH. CTEHKN COCyaOB YTON-
LeHbl, B MPOCBETaX MHOrMX COCY4OB MMaJINHOBLIE N JIEN-
KoupMTapHble TPOMObI, BOKPYr COCYOOB KPYrioKieTo4Has
BOCNaMTENbHas MHGUAbTPaUNS.

JinTteparypa

16(3) 2010

Mpn okpacke no metogy BaH M30Ha B coveTaHun C
pe3opuUmMH-OYKCMHOM OnpenensaetTcsa BocnanutenbHas
KPYrNoKneToyHas HOUAbTpaUns BOKPYr TONCTOCTEHHbIX
COCyOoB, a Takxke TpoMb0o3 cocynoB (puc. 4).

Y XMBOTHbIX Ha 7 CyTKM NOCNE MOAENNPOBAHUS OTMO-
POXEHNS MPU MaKPOCKOMMYECKOM WUCCeaoBaHMN onpe-
0EeNnsioTca MNAOTHbIE, BbICTyNalowme Hag NMOBEPXHOCTbIO
HEMOBPEXAEHHbLIX TKAHEN YYaCTKM KOXU CMUHKW TEMHO-
KOPWYHEBOrO LBeTa.

Mpy MUKPOCKONMYECKOM NCCREA0BAHNN YHACTKOB KOXM
CMVHKN 3KCMEPUMEHTANIbHBIX XMBOTHbIX MOCNE MOAENN-
POBaHNS OTMOPOXEHUS BbISIBJIEHO, YTO KOXa CMUHKW MO-
KpblTa N3bSA3BJIEHHBIM MHOIOCAONHbLIM MJIOCKUM 3NUTENN-
eM. Ha 3Ha4YnTenlbHOM NPOTSXEHUN MHOMOCNONHbIN NOC-
KUA SNUTENUA UAU PE3KO MCTOHYEH, UM COBCEM OTCYT-
CTBYET, OTKPbIBas OOLLUMPHbIV A3BEHHbIN aedekT ¢ rny6o-
KON BOCMANNTENBHON MHUNbTPAUNEN N KDOBOUSINSHUSA -
MW B NOAKOXHOWM TKaHM N B COXPAHEHHOM MO Kpatd MHOrO-
CIOHOM NNOCKOM anuTennu. ONpeaensoTca HEKPOTUYEC-
KUE N3MEHEHNS NYKOBWUL, BONOC (LLEPCTU), BbIpDKEHHAA
rmnepemMms cocynoB, ond@y3Hblii BOCMANUTENbHbIA MH-
GunbTpaT B COEAMHUTENBHO U XNPOBOW TKaHW, 0COOEH-
HO BOKpYr cocynos. Onpenensercs Bakyonmsaumsa coeam-
HUTENbHOM TKaHW, pacCesiHHbIN, mMecTaMu andEPy3HbIN
BOCNANNTENbHbIN MHGUABLTPAT, NONHOKPOBNE COCYLOB.
MblLeYHbIe BONOKHA pparMeHTUPOBaHbI, OKPYXXEHbI KPYr-
JIOKNETOYHBbIM MHOUALTPATOM.

BbiBOAbl U nNepcnekTuBbl AaJibHEeWLINX
pa3paboTok

Taknum 06pa3oM, B xo4e NPOBEAEHHOr0 3KCrepuMeHTa
onpenenseTcs KoarynsiMoHHO-KONMKBAUNOHHbINA HEKPO3,
BblpaXkeHHble HekpobuoTmnyeckne U auctpoduyeckne mn3s-
MEHEeHUs!, OTEK N BakyosibHast AereHepauns coeaMHuUTeNb-
HOW TKaHW, NapeTu4eckne N3MeHeHns 1 TpoMOo3 COCyaOB,
yTOJILLEHNE CTEHOK COCYAOB, OOLUMPHbLIE O4Yary KPOBOMU3-
JNISHWI 1 GOPMUPOBAHME PacCesiHHbIX, 04aroBbIX U and-
Gy3HbIX BOCMaNMTENbHBIX MHGUABTPATOB. Bo BCex cny4a-
AX OTMEeYatoTCs ryoboKMe HapyLLIEHWS MHOFOCTIOMHOMO MNoC-
KOro anuTenusl, ero AeCTpPyKums, ovarn n3bas3sieHus, OT-
TOPXEHUS!, BbIPKEHHbIE U3MEHEHWSI MPUAATKOB KOXW.

B nepcnektnBe Hay4HbIx pa3paboTok NpencTaBnsieTcs
uenecoobpasHbiM n3ydeHne MopdONorMyeckux U3ameHe-
HWIA B GoNlee OTOaNEHHbIE CPOKU MOCie MOAeNMpPOoBaHUS
XONOA0BOWN TpaBMbl.
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Pe3stome. B ekcrnepyMeHTi Ha MOPCbKUX CBUHKAaX AOCHIAXEHO CTaH KPOBOHOCHOI CUCTEMM nepeacepab | ByLLOK CepLs nics
TSXXKOI TEPMIYHOI TpaBmMun. BcTtaHoBAEHO, LLO r/inbOKi OMiKv BUKINKAIOTb 3Ha4YHi CTRYKTYPHI | PyHKLUIOHa/IbHI 3MiHW B CyanHax cepLis,
CTYMiHb YPAaXEHHS SKUX 3a/1EXUTL Bif TEPMIHY €KCrepuMeHTy. Ha 7 noby nicisi HaHECEHHS TEPMIYHOI TpaBMy B KPOBOHOCHUX
CyAnHax CriocTeIralTbCsl MPUCTOCYBa/IbHO-KOMIEeHCaTopHi npolecu, Ha 14 i, ocobnmso, 21 406u BCTaHOB/I€HO r1nbOKi HE3BOPOTHI
LAECTPYKTUBHI 3MIHU.

KniouoBi cnoBa: kposoHocHa cuctema, nepeacepas i Byllika cepus, TepMiyHa TpaBma.

BcTtyn

Mpobnema TepMiYHUX NOLLUKOAXKEHb OaraTto pokiB 3ai-
Ma€e ogHe 3 MPOBIAHMX MICLb B TEOPETUYHIN i NPaKTUYHIN
MeamuuHi. OnikoBa TpaBma XapakTepu3yeTbCs TUM, LLO B
OpraHiami NOTepnifioro Hemae XXOOHOro OpraHy i cMcTemu,
AKi B Ti 4M iHWIN mipi He BigpearyBann 6 Ha TepMmiyHe
ypaXeHHs. Lle nos'asaHo i3 po3BuTKOM pagy cneumdiy-
HUX | HecneumdivHNX peakLin, ki BUHUKAIOTb Y BigNoBigb
Ha TpaBMYy i BUKJIMKAIOTb PiBHOMAaHITHI MeTabonivyHi nepe-
OyOooBM B OpraHi3ami onevyeHoro, WO B pe3ynbTaTi Lie
GinbLue ycknagHtoe nepebir onikoroi xBopodu. Mposie umx
NOPYLUEHb 3HAXOAMTLCS B MPSIMIN 3aneXHOCTi Bif, rnmbu-
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HU i NOLWi OTPMMaHOI TEPMIYHOT TpaBMK [AnekceeB n ap.,
1999; lMapamoHoB n ap., 2000; Llerones u ap., 2002;
Purma, Babu, 1998].

Bigomo, Wo nepBMHHUMUK NlaHkamMn B NatoreHesi oni-
KOBOI XBOPOOM € pYyIHYBaHHS LUKIPHOrO MOKPMUBY, MOpYy-
LEHHS HEMPOEHOOKPUHHOI perynauii Ta 3HayHi remogu-
HaMmiyHi 3cyBn. BHacnigok LbOro BUHUKaOTb MOPHOPYHK-
LiOHaNbHi 3MiHW 9K Yy AINSHU TpaBMu, Tak i B uinomy
opraHiami [CnecapeHko n ap., 2002; MNosctaHmn n ap., 2002;
KoauHeu n ap., 2002; biryHsik, MNosctanmii, 2004]. Ha ubo-
My (OHIi B ONEYEHMX XBOPUX PO3BUBAIOTLCA CUCTEMHI
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MOPYLUEHHS CYOUHHOI CUCTEMM, LLO BUKIIMKAE NATOMOriYHI
3MiHW Yy BHYTPILLHIX OpraHax, 30kpemMa cepui.

Mertoro poboTtt 6yno BCTaHOBJSIEHHS 3aKOHOMIpHOCTEN
MopP@ONoriYHMX 3MiH KPOBOHOCHOIO pycna nepeacepnb
Ta BYLIOK Cepus B Pi3Hi TEPMIHW MiCAS HAHECEHHS TSXKOI
TEPMIYHOI TPAaBMWN B €KCMEPUMEHTI.

Martepianu Ta metogmu

Jocnign npoBeaeHo Ha 24 cTaTeBO3PINNX MOPCbKUX
CBUHKaXx, siki Oynn pos3nogineHi Ha 2 rpynu: iHTakTHi TBa-
PWHU Ta TBAPUHM 3 OMiKOBOIO TPABMOIO. TepMidHy TpaBmy
HaHoCUNM Mg 3araibHUM edipHUM HAPKO30M BOAOSHOWO
napoto npu Temnepartypi 96-97°C Ha eninboBaHy NOBEpPX-
HIO WKipW cnuHM npoTtarom 60 cekyHa. 3a TakMx yMOB
possuBanuce onikn HIA-IIB cTtynens. MNnowa ypaxeHHs
ctaHoBuna 18-20% nosepxHi Tina TBapuHu. Mignocnin-
HUX TBApWH aekanityBanu Ha 7, 14 ta 21 nobu ekcnepu-
MEHTY (BiANOBIAHO CTadigdM paHHbOI Ta Mi3HbOI TOKCEMIT
Ta CenTUKOTOKCEMIi OMikoBOI XBOpoOU). [Ana rictonoriy-
HOro AOCAIIKEHHS 3abMpany LUMaToukM TKaHMHWU nepea-
cepab Ta ByLWOK cepus, ¢dikcyBanu B 10% HelTpanbHOMY
pPO34MHi popmaniHy, 3HEBOOHIOBAIM Ta 3a/iMBaIN B Na-
padiHoBi 6nokn. OTpUMaHi Ha caHHOMY MIKPOTOMI 3pi3n
dapbyBanm remMaTokcuniHomM-eo3nHoM. licTonorivHi npe-
napartu BMBYAIN 3a OOMOMOrOK CBITJIOBOro Mikpockona
NNOMO bBionam Ta GOTOOOKYMEHTYBaNN 3a AOMOMOroio
Bineokamepu Vision CCD Camera. Ons enekTpOHHO-
MIiKPOCKOMNIYHOro AOCHIMKEHHS ManeHbKi LUMATo4YKn TKa-
HUHU cepusa ¢ikcyBann B 2,5-3% pPO34MHI raoTapanbae-
rigy, noctgikcyBanm B 1% po34nmHi TETPAOKUCY OCMIl0 Ha
docpatHoMy bydepi pH 7,2-7,4, 3HeBoAHIOBaNM B cninp-
Tax i aueToHi Ta 3anMBaIM B CyMill €MOKCUOHUX CMOI.
YnbTpaToHKi 3pi3n, BUrOTOBMEHI HA yNbTpamMikpoTomi LKB-
3 (LLUBeLjs), KOHTpacTyBanuM ypaHinaueTatom 1a UMTpaTom
CBUHLIIO 32 MeTofoM PeliHonbaca i BUBYaIN B €NEKTPOH-
Homy Mmikpockoni NMEM-125K.

PesynbTtatn. OGroBopeHHs

MpoBeneHi ricTonoriyHi QOCAIMKEHHSA MIKPOUWPKYS-
TOPHOro pycna nepeacepab Ta BYLLIOK CepLst MOPCbKMX CBU-
HOK B HOPMi HEe BCTaHOBWJIN BUOOBUX OCOONMBOCTEN B iX
CTPYKTYPHIi opraHrizauii. CTiHKM KPOBOHOCHMX Kaninapis
YTBOPEHi CyLiNbHUMN eHaoTenialbHMMK KiiTuHamMu Ta 6a-
3abHOI0 MeMbOpaHoio, Lo A3a€ NiAcTaBy BigHECTU X A0
remMokaningpis CoOMarnyHoro Tuny.

Ha 7 noby ekcnepumeHTy Npu MiKpOCKONiYHOMY A0CH -
iKeHHI Nnepeacepab Ta BYLLOK Cepus BUSIBIEHO MOPYLLEH-
HS reMoaMHaMikn, ake Bigobpaxanocb 3MiHAMKW Yy KPOBO-
HOCHOMY pycri Ta no3acyamMHHOMY npocTtopi. BcTtaHoBne-
HO, LLO NPOCBITU GiNbLUOCTI CYyAMH PO3LIMPEHI i HaaMipHO
KpOBOHanoBHeHHi. CrocTepirascst NepuBackynsipHUiA Ha-
OpsK, a TaKOX BOrHELLEBa NielikoumTapHa iHdinbTpaLia (puc.
1). Mpwn cybmikpocKoniHHOMY AOCAIOXKEHHI remMokaninapis
BUSBNIEHO HAOPSAK iX CTIHOK, KNI NMPOSIBNSIBCS MOTOBLLIEH-
HAM 6asanbHOI MeMBpPaHN Ta MPOCBITIEHHSAM LMTOMIa3Mun
eHgoTenianbHMX KNITUH. JIloMeHanbHa NOBEPXHS YTBOPIO-
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Puc. 1. MikpockoniyHi 3MiHK niBoro nepencepas Ha 7 noby
nicng TepMivHOI TpasMK. Po3LWmMpeHHs Ta KPOBOHANOBHEHHS Cy-
OVH (1), YacTKoBEe po3LUapyBaHHSA M'I30BUX BOJTOKOH (2), Ha-
OpPSIK MYXKOI CroJTy4HOT TKaHWHM (3). FemaTokcniH-eo3nH. x400.

- & "t.‘:.; ;

Puc. 2. KpoBoHOCHMIA kaningp npaBoro nepeacepas Ha 7 oody
nicnsa onikoBoi TpaBmu. Habpsik umMTonnasmm eHgoTenianbHol
KNiTUHK (1), 3HaYHa KiNbKiCTb NanbLEenonibHUX BUPOCTIB Ln-
ToneMu (2) Ta NiHOUMTO3HUX NyxmpuiB (3), iHBariHauia soep-

Hoi o6onoHkuM (4). x10000.

Basla 3HaYHi BUNNUHAHHSA Y BUMSAI LMTONNa3MaTnyHuX BU-
POCTIB i MIKPOBOPCUMHOK. Ylapa enaoTeniouuTiB BUrngganuv
36iNbLUEHMM, Y Kapionnasmi KOHAEHCOBaHUIN reTepoxpo-
MaTWH 30cepemkeHnii nepeBaxHo 6iNs BHYTPILLHbOI MEM-
GpaHK kapionemu, Saepus CrnocTepiranmcb Piako, BOHW Bynu
HEBENVKMMW Ta WinbHUMK. LinTonnasma eHporeniounTis
MiCTUNa HEBENNKY KiNbKiCTb 3MiHEHMX opraHes. BuasneHo
JIOKa/TIbHE PO3LUNPEHHS KaHaNbLLB eHA0MNAa3MaTUYHOI CITKU.
YacTtnHa MiToXoHapI Haxoamnack B CTaHi rinepTpodii, mana
JIOKaJIbHO MPOCBITNIEHNI MATPUKC Ta MOLUKOIKEHHI KpUC-
T!. I 30BHILLHS MeMBpaHa 3anMLanacs LjinicHolo (puc. 2).
PeakTnBHI 3MiHWM, AKi BUHMKANN Y KPOBOHOCHUX CyOMHax y
cTagji paHHbOI TOKCEMIi, HOCUIN B OCHOBHOMY MPUCTOCY-
Ba/IbHO-KOMIMEHCATOPHUIN XapakTep.

Ha 14 i oco6nmBo 21 nobu ekcnepuMeHTy HasiBHi
3HayHi 3MiHM CYOMHHOrO pycrna BYLUOK i nepeacepap opra-
Ha. Pi3ke po3wrpeHHs Ta KPOBOHAMOBHEHHS BEH Cymnpo-
BOXYBA/IOCA BUTOHYEHHSIM iX CTiHKM, a Micus 1i nowikoa-

530



BICHUK MOP®dONOrii

REPORTS OF MORPHOLOGY

Puc. 3. KpoBOHOCHMIA Kaninsp NpaBoro ByLLKa cepus Ha 14 noby
nicnsa onikoBoi Tpasmu. MNepusackynapHuii (1) Ta 3HaYHWI No-
KanbHUi (2) HabpsaK umTonnasmu eHaoTenioumTa. x12000.

W WV & T
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Puc. 4. KpoBoHOCHMIA Kaninsgp niBoro ByLuKa cepus Ha 21 goby
nicnsa onikosoi TpasmMun. By3bknin NpocBiT kaningpa (1) 3 eput-
poumnToM (2), xBUnsicTa eHaoTeNianbHa BUCTUIka (3) Tanepu-
BacKynsapHuin Habpsik (4). x12000.

XEHHs1 - kpoBoBunMBamun. lMpote, Ha 21 noby BUSIBJIEHO
apTepii, NPOCBITN AKMUX CNANTNCb, aiX CTIHKN CTa/n HEePIBHO-
MiPHO MOTOBLUEHUMU. BcTaHOBNEHNIW HabpsK CTpomMasib-
HOI CNONY4YHOI TKaHMHW 36iNblUyBaB BiACTaHb MiX Myyka-
MW MIOUUTIB.

CybmikpockoniyHo B cTagii Ni3HbOI TOKCEMil HasiBHe
HAPOCTaHHS 3MiH Yy remokaninsapax 4acTuH cepus, Lo BUB-
yanuck. PoswuvpeHi NpocBiTM kaninapie 3anoOBHEHI
npibHoancnepcHUM martepianom 1a GoOpMeHNUMU eNemMeH-
Tamun KpoBi. EHpoTenianbHi KNiTUHM Manu HabpaKi OinsHKW
umMTonaasMmn, HEPiBHOMIPHY Nias3MonemMy Ta nooauHoKi i
BUMMHAHHSA B NPOCBIT CyAMHU. HeBenunka KinbkiCTb Mikpo-
NiIHOUMTO3HUX BE3MKYN 3Haxogunacb 6ins noMeHasbHOl
NMOBEPXHI, a iX 3Ha4YHa KinbKiCTb Nokanidysanacb 6ins He-
PiBHOMIPHO MOTOBLUEHOI 6asanbHOI MembpaHu (puc. 3).
Anpa eHpoTteniounTie Oynn 3MEHLWEeHUMN, Manu BUAOB-
XeHy ¢opMy Ta rnmboki iHBariHauji kapionemu. MNpocsiT
MiX BHYTPILLUHbOIO Ta 30BHILLHbLOI MeMbpaHaMu aaepHOT
000/I0HKM He BidyanidyBaBcsl. HasiBHe 36inblLUEHHSA KOH-
[EHCOBAHOro NpuMmeMObpaHHOro retepoxpomMmaTuny. B uei
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TEPMiIH eKCNepPUMEHTY 3Ha4YHUX 3MiH 3a3HaBana LMTOr-
nasmMa eHgoteniouis. BusaBneHo po3wmnMpeHHs eHaonnas-
MaTUYHOI CiTKM Ta YacTkoBa il ¢pparmeHTauia. 3pocna
KinbKicTb rinepTpodoBaHNUX MITOXOHAPIN, BOHU MICTUIN
NPOCBITNEHNI MaTPUKC, MOLUKOOXKEHI KPUCTU Ta 4acTKoO-
BO 3PYMHOBaHI AiNsIHKN 30BHiLLHbLOT MeMbpaHun. BcTaHoB-
JIeHi 3MIHW CTPYKTYpP FreMOMiKpOLMPKYNaTOPHOro pycna
CBiflYaTb NPO PO3BUTOK OECTPYKTUBHUX MPOLECIB.

CybwmikpockoniyHo Ha 21 o6y aocnify BUABNEHO Mu-
O0Ki 3MiHM KOMMOHEHTIB MiKPOLIMPKYIATOPHOIO pycna ne-
pencepb i ByWoK cepus. MpocBiTh GinbLIOCTI remokan-
inapis 6ynu 3ByXeHi. MpoTe 3ycTpiYanucb cyanHu i3 pos-
WNPEHNM, 3arOBHEHNM HOPMEHNMU eNleMeHTaMM KPOBI
npoceiToMm. JllomeHanbHa Ta 6asanbHa OiNsHKN LMTOonnas-
MW eHAOTENINIbHMX KNITUH MICTUIN HEBENUKY KiNbKICTb
MiHOUMTO3HUX NyXmpuiB i kaBeon. Nogekyam 3ycTpivanmcb
BUMNUWHAHHA Nja3MonemMun B NPOCBIT kaninapa (puc. 4). Ana
EHA0TeNiounTIiB HassBHE 3MEHLLIEHHS PO3MIpIB 54pa, BOHO
CTaBa/10 YLWiNIbHEHUM, MIKHOTUYHO 3MiHEHUM. 3Ha4yHUX
NOLKOKEHb 3a3HaBana uMTonnaasMa eHaoTenianbHuX
KNiTUH. BUsBneHo il NpOCBIiTNEHHS | HABbPSK, AKUIA 3BYXY-
BaB MPOCBIT CyanHU. JeCTpyKTMBHI NpoLecH OXomnsoBa-
nn GinblicTb opraHen. KinbkicTb KaHaNbLLiB eHaonna3ma-
TWUYHOI CiTKM 3MEHLLEHA, B MOPIBHAHHI 3 nonepeaHiMmun Tep-
MiHaMM OOCHIMKEHHS, 4acTO BOHM pPO3LWIMPEHi Ta ¢par-
MEHTOBaHi. 3HA4YHO MOLUKOOKEHUA €HepreTUyHuin ana-
part KNiTWH. BinbLWicTb MITOXOHOPIM Manu 3pyNHOBaHI Kpu-
CTW Ta e/IEKTPOHHOMPO30PUIN MaTPUKC, a B YaCTUHI opra-
Hen NoLLIKOaKeHa 30BHiLLHA MemM0bpaHa. MNpoBeneHi ricto-
NOTiYHI JOCNioKEeHHS CyAMHHOro pycna nepeacepap i By-
LWOK cepusl B cTagii CenTMKOTOKCeMii cBig4aTb Npo Ha-
SAIBHICTb Y HUX FMNOOKNUX OECTPYKTUBHUX 3MiH.

BUCHOBKM Ta nepcnekKTuBu noganbLumx
po3po6okK

1. Taxka TepMiyHa TpaBMa BUKINKAE 3HA4YHi MOpdO-
dYHKUIOHaNbHI 3MiHM CyOMHHOro pycna nepeacepab Ta
BYLLUOK cepusl, NOCAIAOBHICTb i rMbuHa sknx nepebysa-
I0Tb Y NMPSAMIl 3aNIEXHOCTI Bif, TEPMIiHY NiCNS eKCrnepumMeH-
TaNlbHOrO OriKy.

2. B cTagii paHHbOI TokceMil (7 noba mocniny) onikosoi
XBOPOOW peakTUBHI 3MiHW, SIKi BUHUKAIOTb Y CYAUHHI cuc-
TeMi cepusi, HOCAATb NEPEBAXHO NMPUCTOCYBaNIbHO-KOMMEH-
CaTopHUIN xapakTep, NPU LbOMY MPOSIBASIOTLCS TakoX Mo-
4yaTKOBi 03HAKWN OECTPYKTUBHUX MPOLLECIB.

3. Y cTagji nisHboi ToKceMil i, 0cobnNMBO, CENTUKOTOK-
cemii (14 i 21 pobu gocnigy) B cyamHax i CTPYKTYPHUX KOM-
MOHEHTax CTIHOK reMokaninspiB pPo3BUBaAIOTLCA TANOOKI
HE3BOPOTHI AECTPYKTUBHI 3MiHUM. Lle npuBoanTb A0 3Hau-
HUX MOPYLUEHb MIKPOUMPKYNSALIT B OpraHi, Wo BNavMBae Ha
TpaHcKaningapHuin obMiH i Tpodiky MioumTiB Nnepeacepap i
BYLLOK Ccepus.

OTpumMaHi HaykoBi pesynbTaT HeobXxiaHi ans nonanb-
LWOro OOCHioKEeHHS1 CTaHy KPOBOHOCHOro pycna cepus B
YMOBax 3aCTOCYBaHHSI KOPEryIHMX YMHHUKIB MPU TAXKKil
TEPMIYHIl TpaBMi.
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Summary. In experiment on the guinea pigs circulatory system state of the auricles and ears of the heart was investigated in severe
thermal trauma. It was determined that thermal injuries of skin causes considerable structural and functional changes in the heart's
vessels, the degree of affection depends on the terms of the experiment. Compensatory-adaptable processes in the blood vessels
are observed during the 7th days after thermal injury. Serious irreversible destructive changes are observed at the 14th and especially
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Pestome. MopgoreHes C-kneTok LLNTOBUAHON Xene3abl U3y4eH B CTaHAAPTHbLIX YCIIOBUSX OKPYXaloLLes Cpeabl, Moy XPOHM-
4eCKOoVi CBUHLIOBOV Kymynsiumm coeanHeHuii camHua (KCX) B opraHu3me ABYyX MOKOEHUI MblLLei-camuyoB anHu BALB/c v npu
OIHOBPEMEHHOM BBEAEHUWN a-TOKOGEPOa. YCTaHOBAEHBI 0COBEHHOCTY BO3PACTHbIX M3MeHeHut C-knetok. 30- u 60-cyToyHast
KCX y XUWBOTHbIX 2-r0 OKO/IEHUSI Bbl3bIBAET KOMITIEKC U3MEHEHWI, XapakTepuayloLmnx yrHeteHne pereHepaummn C-kKneTok v
HapylueHne ux pacrpegeneHvs B xenese. [TpuMeHeHne o-TOKOEPOIa CrioCOOCTBYET MEHEE BbIPAXEHHbIM U3MEHEHUSIM U
CYyLLIECTBEHHOMY COXpaHeHWIo xapaktepa pacrnpeneneHus C-k1eToK B xenese.
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BeeneHue

PaszBnTtre coBpeMeHHOro YyenoBedectsa conpooxga- Mu OC a9BASIOTCA COEAMHEHUS TSXXENbIX METANO0B, KOTO-
eTcsa ycuneHuem ypbaHmsaumu, HapacTaHWeM aKcniyata-  pble MOCTynaloT B OPraHM3Mm 4efioBeKa B OCHOBHOM MO
LN NPUPOOHBIX PECYPCOB, BHEAPEHNEM HOBbIX TEXHONMO-  MULIEBBLIM LiEensaMm, a Takke n3 armocdepbl [[MrueHmnyec-
rmin. 3To NPUBOANT K NPOrPECCUBHOMY 3arpsasHeHuio ok-  Kne kputepuu..., 1980; Hnkntun, 2005; Valko et al., 2005].
pyxatowen cpeasl (OC) BpeagHbiMU XuMUYeckUMKn Belle-  MIx KoHueHTpaumsa B Guocdepe Gonblumnx roponos B 30-
ctBamu. Mo gaHHbIM paga MexayHapoaHbix opraHusdaumin - 40 pa3 npeBbiwaeT GOHOBLIN YpOBEHb, a BOAIN3N npea-
(OOH, BO3, IOHEM 1 op.) NpUoOpMTETHEIMM 3arpsasHuTens-  NpusTuii - 4o 600(!) pas. OnacHOCTb BO3AECTBUS coeau-
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HEHUN TAXENbIX METANNIOB, CPeay KOTOPbIX MPEBANPYIOT
COEOVHEHNS CBMHLUA, HA 300POBbLE N SKOMOMMIO YenoBeKka
onpenenseTcs Kak ux HEenocpeacTBEHHOWM BbICOKOW TOK-
CUYHOCTbIO C NOPAKEHNEM PA3MNYHBIX CUCTEM N OPraHoB,
TaK U CNOCOBHOCTbLIO K KYMYNSIUMK B OPraHu3Me, npenmy-
LEeCTBEHHO B KOCTHOM TkaHu [Benouepkosckuin, 2002;
HukntnH, 2005], a Takke HalMM4YMeM BbIPQKEHHbIX OTAa-
JIEHHbIX NOCNEACTBU B BUAE FEHOTOKCMYHOCTU N KaHLe-
poreHHocTu [Palus et al., 2003]. CywiecTBeHHbIM 9BNSETCA
TOT aKT, 4TO COeANHEHUS CBUHLLA CMOCOBHbLI MPOHUKATb
yepes MAaueHTy K naogy U C MarepuUHCKMM MOJSTIOKOM K
rpyoHoMy pebeHky [Jltonbko Ta iH., 2004].

Llenbto paHHOM paboThl 6bI10 3KCMNEPUMEHTaIbHOE U3Y-
yeHne mopdoreHesa C-KNEeToK B CTaHAAPTHbLIX YCNOBUSIX
OKPYXAIOLWEN Cpedpl, a Takke Mpu XPOHUYECKON KyMyns-
umMn coegnHenmin cenHua (KCX) B opraHname HECKOMbKNX
NOKONEHUN U BblACHEHNE 3DDEKTUBHOCTU NPUMEHEHUS
a-Tokodepona, OCHOBbLIBAACb HA MeXaHM3Max TOKCUYHOC-
TN TSXKENbIX METAI0B, AN KOPPUTMPOBAHUSA U3MEHEHUI
npu KCX.

Martepuanbl 1 meTogbl

M3ydyeHa wmToBMAaHaa xenesa y 32 MbllLleN-CaMLOB
BALB/c B BO3pacTe 2-x n 3-x mecaueB. Bo3pacTtHble oco-
6eHHOCTN C-KNeToK U3y4eHbl Y KOHTPOJSIbHbIX XMBOTHbIX,
COLEp>XaBLUMXCA B CTaHAAPTHbLIX YCNOBUSIX Cpedbl U COo-
CTaBmBLWNX 1-10 1 2-10 rpyrny (No 6 XMBOTHbLIX B rpynne) B
Bo3pacte 2 U 3 MecsueB. XPOHMYECKYIO KYMYNSLUMIO CO-
eanHeHunnt cemHua (KCX) mogenvpoBanu Ha ABYyX NoKone-
HUSAX Mbllen nnHumn BALB/c, nonyyaBLunx BOOHbIN pacTBOp
aueTara CBMHLUQ, Y4UTbiBas CoCOBHOCTb COEAMHEHUIA MPO-
HUKaTb Yepes3 MnnaueHTapHbli Gapbep remMoxopuanbHOM
NAaueHTbl U C FPYAHbIM MONOKOM. LLIMToBMAOHYIO Xenesy
NCcCnenoBan y XUBOTHBIX BTOPOro nokoneHmns npu KCX.
3-t0 v 410 rpynny (no 5 B rpynne) COCTaBUAMN XMBOTHbIE
BTOPOrO MOKONEHUS, KOTOPbIE MOCAE NPeKpaLleHns rpya-
HOro BCKapMJ/IMBaHus B 1-MeCsi4HOM BO3pacTe CTa/In eXea-
HEBHO nony4artb aueTar ceuHua (per os, 10 mg/kg) coot-
BeTCTBEHHO B TedeHue 30 cytok (KCX-30) n 60 cyTtok (KCX-
60). 5-10 n 6-10 rpyrny COCTaBUIN MbilLM BTOPOro nokone-
HUS, NoJslydaBlUME Hapsioy C aueTatoM CBMHLA Takxke o-
TOKOdEPON B TEPANEBTMHECKON [03€ COOTBETCTBEHHO B
TedyeHme 30 cyTtok (KCX+a-30) n 60 cytok (KCX+a-60).
XXNBOTHBIX BLIBOAMIN U3 3KCMEPUMEHTa Mo 3dUpPHbLIM
HapPKO30M, MyTeM TMILOTUHUPOBaHMUS. LLinToBMaOHYIO Xe-
neay dukcnposanm B 2,5% rnotapanbgernae, nodukcu-
posanu B 1% OsO, n sanusain B anoH-apanat. Mopdo-
METPUYECKOE MUCCNeaoBaHMe NPOBEAEHO HA MONYTOHKUX
cpesax, OKpaLleHHbIX TONYUONHOBLIM CUHUM. MopdomeT-
pua NpoBefeHa Ha CTaHAaPTHOM YBESIMYEHUMN C MOMOLLBIO
OnTUYECKOro aHanusaTtopa nsodbpaxeHuns "OLYMPUS" u
nporpammsbl "Bugeotect. Mopdonorus”. CymmapHyto nao-
wanb C-KNeTok BbIYMCASANN KaK OTHOLUEHME CYyMMapHOM
nnowann cevyeHns C-knetok K nnowaan cpesa. OTaensHo
onpepenanu naowaab C-KneTok B CTeHke HONANKynoB, B
NHTEPdONNNKYNSPHBIX OCTPOBKAX M BbIYUCISIM COOTBET-
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CTBYIOLLME MOKa3aTe M Mo OTHOLUIEHWUIO K MOSIHOMY Cpesy
Xenesbl, a Benn4mHy obLlen nnowgaam C-knetok B don-
NINKynax - No OTHOLUEHWUIO K OOLLeli niolaay UX CTEHOK.
KonnyectBeHHble OaHHble 06paboTaHbl METOAOM Bapua-
LIMOHHOI CTaTUCTUKN.

Pesynbtarbl. O6GCyxaeHune

Y KOHTPOJIbHbIX XUBOTHbIX B 2-MECSI4YHOM BO3PACTE LN -
TOBUOHAA Xenes3a pasgeneHa Ha A0NbkKM TOHKMMMU CO-
eOVHUTENbHOTKaHHbIMK Tpabekynamn. [onbku coaepxar
NPenMyLLECTBEHHO Menkne Gonnnkynbl U HebonbLloe
yncno GoNnukynoB cpegHero pasmepa. C-knetkn gnd-
dy3HO pacnofioxeHbl B CTeHKe POSINKYNIOB U KOMMaKT-
HO - B JI0BOJIbHO MHOIOYMUCNEHHbIX HEOONbLUNX UHTEpP-
dONNNKYNAPHbIX OCTPOBKax, KOTOPbIE MJIOTHO 3arOJHAIT
MPOCTPaHCTBO Mexay coceaHuMm honnukynamm, okpyxe-
Hbl TOHKMM CJIOEM BOJIOKOH, COAep>XaT OOWHOYHbIE CO-
€OVHNTENbHOTKAHHbIE KNEeTKU U OKPYXXEHbI COCYaamMu.

CymmapHasa nnowagbs npodunbHoro nons C-knetok
coctaBnseT 8,20% B eguHMLE nNnoLwaam NoayToHKOro cpe-
3a. C-kneTkn OOBOJSIbHO PaBHOMEPHO pacrnpeaefieHbl B
COCTaBe CTEHOK (PONNKYIOB U B UHTEPDONINKYNAPHBIX
OCTPOBKax, COCTaBfsas CcOOTBETCTBEHHO 4,03% un 4,17%
naow@aan cpesa xenesbl. lnowangs NonepevyHoro cedve-
HMA donnmkyna coctaBnsietr B cpegHem 1279,89+91,34
mkm?, a naowaas ero crteHkn - 608,33+51,23 mkm?
(47,53% nnowagn donnukyna). B cteHke ¢donnmkynos
obHapyXxuBaeTcsl, kak npaeuno, 2-4 C-knetkn, KoTopble
3aHumatot 10,47% nnowaon cedeHuns cteHkn. B coctaBe
NHTEPDONNUKYNAPHbIX OCTPOBKOB 4ncno C-KNeTtok Bapb-
npyet oT 2-3 Ao 4-7. C-kNeTku oTanyatoTcs OT TMPOLUTOB
bonee KpynHbIMW pa3mvepamu, 6oiee CBETION LUUTONNa3-
MOW 1 PacCrosIOXXEHUEM - OHU NMPUNEXAT K OrpaHnYmMBato-
wen donnnkyn membpaHe, GoOpMUPYSa YTONLLEHWNE CTEH-
kn. Ctpyktypa C-knetok YyeTtkas. dapa nx KpynHble, OKpyr-
Nble, coaepXxart, Kak npaBufo, 2 MHTEHCMBHO OKpalleH-
HbIX A0PbILIKA, 3a4aCTyl0 NMpuiexalimx K Kapuonemme.
CpepHasa nnowaab nonepeyHoro cedeHms C-kKneTok co-
crasnsger 111,84+mkm?, agpo 3aHumaeTt 27,07% nnowa-
v ceveHuns knetku (30,27+mkm?), a Ind cyt/nucl - 2,69.

B xenese 3-MecsiyHbIX KOHTPO/IbHbIX MblLLEN npeobna-
naoT Gonnmkynbl HebonblLINX pasmepoB, a bonee men-
KUE HaxoOaTCs B LEHTPasIbHOM YacTu Xenesbl U B LeHTpe
nonek. B xenese oTMevYeHbl NpuU3HakmM akTuBaumm ¢on-
nukynoreHesa. CpegHaa nnowagb cedeHus donnukyna
CYLLECTBEHHO HE MU3MEHSETCH MO CPaBHEHWUIO C AAHHbLIMU
B 2-Mecsa4yHOM Bo3pacte u coctasnget 1203,04+85,21
mkm?; HabnoJaeTcs TeHAeHUMS K OTHOCUTENIbHOMY YBe-
NIMYEHUIO nnowaoy ero creHkun (587,56+46,17 mkm?), co-
crasnsiowen 48,84%. B cpesax cTeHkn OAAMKYNIOB Bbl-
ansetcs 2-3 C-KNeTku, pexe - OOMHOYHbIE NN 4 KNETKN.
NHTepdonnnkynsapHble OCTPOBKN HeOOosbLLUME, HO MHOMO-
4YncneHHble, cogepXxar, kak npaesuno, 2-3 C-knetku, pexe
-OONHOYHbIE UM OO0 5-6 KNeToK.

B 3TOT BO3pacTHOM Nepnog, N3MeHsIeTcsl Kak coaepxka-
Hue C-kNneTok, Tak 1 UX pacnpeaeneHne B pasnnyHbIX CTPYK-
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Puc. 1. LLnToBMaHas xxenesa 2-MecayHblX KOHTPOSbHbIX Mbl -
weii BALB/c. MonytoHknin cpes. TonynanHosbir cuHmin. x900.
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Puc. 2. LLnToBnaHas xenesa 3-MeCa4HbIX KOHTPOMbHbIX Mbl -
wew BALB/c. HapactaHne C-knetok B UHTEPd ONANKYNSPHbIX
ocTpoBkax. MonyToHkni cpesd TonymanHoBbIn cruHuia. x900.

Typax xenesbl. B egMHunue nnowaam cpesa xenesbl CyM-
mapHasa nnowaab C-kneTtok Bo3pactaeT B 1,26 pas, co-
craBnasa 10,33%. MNpu atom obuias nnowanp C-knetok B
cTteHke donnankynoB ymeHoLuaetcs B 1,23 pasa (3,27%), a
B MHTEPPONNKYNSPHbIX OCTPOBKax - Bo3pacTtaeT B 1,69
pas (7,06%) no cpaBHEHUIO C 2-MECSYHbIM BO3PacTOM.

Mo oTHOLWeHMIO K NAowaan CTEHOK ONINKYNOB MJIo-
wanb C-kneTtok ymeHnbluaetcs B 1,14 pas (9,21%). CHn-
XeHne ykasaHHOro nokasaresis 0OyCcroBfieHO O0CTOBep-
HbIM yMeHblleHnem nnowaan C-knetok (99,57+4,39
mkm?). dapa KIeTok UMEIOT YeTKne CTPYKTYPbl, YMCNo -
pbIlEeK B HMX BO3pacTaeT Hepeako A0 TPeX, U 4acTb M3
HUX 0BbIMHO NPUAEXUT K Kapuonemme. Mnowans saep C-
KJIETOK [JOCTOBEPHO He mameHsaeTca (28,58+1,58 mkm?,
28,71% nnowagn KNeTtok) U BbIABASETCA TeHOEHUMUS K
ymeHbLleHnio Ind cyt/nucl=2,48, 41O CBUOETENBLCTBYET O
HEKOTOPOM MOBbILLEHUN GYHKLUNOHAIbHOM akTUBHOCTU C-
KJIETOK B 3TOM BO3pacTe.

BbiiBNEeHHble N3BMEHEHNSA B BUAE YBETMYEHUS CyMMap -
HOM nnowaan cevyeHus C-kNeTok C OOHOBPEMEHHLIM
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YMEHbLUEHNEM UX PA3MEPOB MOMYT CIYXUTb KOCBEHHbLIM
noaTBepXAeHMEM aKkTUBaLMK KIIETOYHON pereHepaunmn C-
KNIETOK Y KOHTPOJIbHbIX 3-MECSI4HbIX XMBOTHbIX, KOTOpas
Gonee 3HauMTeNbHA B MHTEPDOMINKYNSPHBLIX OCTPOBKAX.
MonyyeHHble OaHHblE KOPPENVPYIOT C BO3PACTHOW aKTu-
BaUMeEN POCTOBbLIX MPOLECCOB B KOCTSAX CKeneTa U MoBbl-
LWEHMEM CTENEeHU MUHEepaIn3aumMmn KOCTHOM TKaHU Y STUX
XNBOTHbIX [Benouepkosckuin n ap., 2002; benouepkosc-
kuii, 2004].

Mpn KCX Ha 30-e cyTkn Yy 2-MECHAYHbIX XMUBOTHbIX 2-T0
nokoseHns (KCX-30) HabniopatoTcs pe3kunii oTek CTPOMbI
N paclUMpeHnEe KPOBEHOCHbIX U NMM@aTUYEeCKMX COCynoB,
4YTO MPUBOAMT K HapacTaHWIO CTPOMaJIbHO-COCYAMCTOro
KOMMOHEHTA Xenesbl 1 OTHOCUTESNIbHOMY CHUXEHWUIO Mo-
LWaom napeHxumebl. B xenese obHapyx1BaeTCs 3HaUNTENb-
HOE YMCIIO OYEHb KPYMHbLIX POINKYIIOB, CPEAHUX pasMe-
poB PONNMKYIbl HEMHOMOYMCNIEHHbI, @ B OTAENbHbIX OOSb-
Kax BbISBNAIOTCS Menikme OonKyNbl, COABAEHHbIE OTeY-
HOW CTPOMOI, Mexay KOTOPbIMUM Yalle M 0BHapyXMBatoT-
¢ UHTEPDONTNKYNSIPHbIE OCTPOBKW. 0 CpaBHEHUIO C AaH-
HbIMU KOHTPOJIS1 CpeaHsas MnJowanb MOonepeyHoro ceve-
HUSA DONNMKYNOB 3HAYMTENBLHO BO3pacTaeT (B 2,18 pa3) n
cocTaBnsieT 2795,43+163,81 mkm?. OgHako BbipakeHHoe
ynsoWweHne TUPOLUMUTOB OMnpeaensieT CyLecTBEHHO MeHb-
Lwiee HapacTaHue naowaan CTeHku donavkyna (nMwb B
1,32 pasa) u cocrasnsieT 800,9+81,42 mkm? (28,65% nso-
waan cedeHnsa onnavkyna).

M3ameHeHuns 3aTparuBatoT u C-kneTku: HabnopaeTcs
peskoe yMeHblueHue (B 1,71 pa3) cymmapHon naowiaon
C-kneTtok B eanHuLe nnowaam cpesa xenessl 0o 4,8% no
CpPaBHEHMIO C AaHHLIMM BO3PacTHOro KoHTposs. Mpenmy-
LLLEeCTBEHHO CHUXaeTcs obLLas nnoaab C-KNeTok B CTEHKE
donnukynoB (B 3,25 pa3) N MeHblue - B UHTEPDOINKY-
NSPHbIX OCTpoBKax (B 1,12 pa3), cocraBnas COOTBETCTBEH-
HO 1,24% wn 3,73% OT nnowaan cpesa xenesabl.

CTeHka 3Ha4YMTeNbHO YBENMYEHHbIX DOMKYIOB CO-
nepxnTt obbiyHo 1-3 C-knetkn. Obuwas nnowaas C-kne-
TOK B donnmkynax cocraenseTr 6,19% no OoTHOWEHUo K
naoLwaan Nx CTeHOK 1 cHmxaetcea B 1,67 pas. MHTepdon-
JINKYNSIPHbIE OCTPOBKW OBOHApPYXMBAOTCA pexe, OKpYyXe-
Hbl PE3KO OMNSTUPOBAHHLIMU COCYAaMU N YBEINYEHHbLIM
YUCINIOM COEOMHUTENBbHOTKAHHbIX KIIeTok. Yucno C-kneTok
B HUX CHMXaeTcs (0Obl4HO 2-4) U OHWU KpYMHee, Yem B
cTeHke GOonIMKynoB, BUAMMO, 13-3a OTeKka B peaynbrare
6Gonee GrIN3KOro KOHTaKTa C COCYAMCTbIM PYC/IOM U OTeY-
HOWM CTpomMoI. bonee 3Ha4YNTENBbHOE YMEHbLUEHUE YmMcna
n obwen nnowaam CKNeTok B CTeHKe DONINKYNOB, YEM
B MHTEPONNUKYNSPHbBIX OCTPOBKAX MOXET OTpakaTb 00/1b-
LUYIO AOCTYNHOCTb C-KIETOK OCTPOBKOB /11 PEryNATOPHbIX
MYNbTUDYHKUMOHANBbHbBIX LMTOKUHOB, CUHTE3UPYEMbIX
KfieTkaMy CTPOMbI Xesnesbl.

C-KneTkn TePSIOT YETKYIO CTPYKTYPUPOBAHHOCTb LIMTOM-
nasmbl 1 appa. Kapuonnasma npunobpetaet 6onee Tem-
HYIO FOMOIreHHYIO OKpPacky, a MOpoM CTaHOBUTCS Pe3Ko -
NEepPXpPOMHOM; SOPbLILKN HE BUOHbLI UIN O4EHb MESIKME,
oaMHoYHble. CpepHas nnowanb C-KNeTok YMeHbLIAETCs B
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Puc. 3. LWuTtoBnaHasa xenesa 3-mecsyHbix Mbilwern BALB/c
npu KCX-60. O6Lee cHuxeHune yncna C-knetok AOMUHUPYET B
MHTEPDONNUKYNAPHBIX OCTPOBKAxX. YMEHbLUEHNE Pa3MEPOB U
anctpoduyeckme nameHeHns C-knetok. MNonytoHkmiin cpes. To-
NynOnHOBLIN cuHUin. x900.

Puc. 4. LLintoBnaHaga xenesa 3-mecayHbix Mbilwer BALB/c
npu KCX+a-60. BBeaeHme Tokogpeposa cnocobcTBYET MeHbLLUe-
MY CHUXEHMIO CyMMapHon nnowaan C-kneTok, Nx BeNNYmHbI
1 CTPYKTYpPbI, U3MEHEHWIO pacrnpeaeneHns B xenese. MNonyToH-
Knii cpesd. TonynanHoBblii cuHnii. x900.

1,2 pasa (93,57+4,39 mkm?), nnowaap sapa KIeTok CHU-
XaeTcs 3HaumTenbHee - B 1,32 pasza (22,95+2,31 mkm?),
B pesynbTare Ind cyt/nucl =3,06 Bbiwe, 4eM B BO3pacT-
HOM KOHTpOJe.

Ha 60-e cytkn KCX y XMBOTHbIX 3-MECA4YHOro Bo3pacra
(KCX-60) Habntopatotcst MOPdONOrnyeckme N3amMeHeHus
Xenesbl, oTpaxalowme pasBuTne ctagnm OTHOCUTENbHOM
PE3NCTEHTHOCTM K TOKCMYECKOMY BO3OENCTBUIO COeanHe-
HUIA CBMHLA: 3HAYNTENIbHO YMEHbLUATCS OTEeK CTPOMb,
oncTpoduyeckme M3MeHeHUs1 TUPOUUTOB, YBEIMYMBALIOT-
Cs1 pa3sMepbl TMPOLMTOB 1 UX BbicOTa (4). YBennyeHuve pas-
MepoB HONNKYOB MO CPABHEHWIO C NpeablaylMM Cpo-
KOM aHanormyHoro Bo3gencteua B 1,14 pas
(3193,22+159,36 mkm?), CONpPOBOXOAETCH OTHOCUTESIbHO
60bLUIMM NPUPOCTOM TONWMHBI CTEHKM donnmkyna - B
1,58 pa3 (1093,34£114,39 mkm?). OTeK CTPOMbI YMEHbLLIA-
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€TCsl, HO COXPaHSIETCS BbIpXEHHAs aMnaTaums KPOBEHOC-
HbIX COCY[OB, PEe3KO pacluMpeHbl NepudonInKynspHble
Kanunnapbl, UMetoLwmMe HenpasuibHyt0 GopMy, CTasbl U
cnamku. Mnowanb NOKpPbITUS MOBEPXHOCTU GONNMKyna
Kanunnspamm ysennuneaeTcs oo 57-78%, 4To nNo JaHHbIM
Colin I.M. ¢ coaBTopamu [1995] oTpaxkaeT PpyHKLUMOHANb-
HYI0O aKTMBaUMIO TUPOLMTOB U MOATBEPXAAETCS OUHAMU-
KO ux nameHenui [KawmpumHa un gp., 2009].

HecMoTps Ha OTHOCUTENBHOE YBENNYEHNE NapeHXMMa-
TO3HOrO KOMMOHEHTa B Cpe3e Xesie3bl, CyMMapHas nio-
wanb C-KNeTok NpoaoikaeT CHUXATLCS Kak Mo CPaBHEHUIO
C BO3PAacTHbIM KOHTpOJiEM (B 2,62 pasa), Tak 1 Mo CpaBHe-
Huio ¢ KCX-30 (B 1,22 pasa), coctaBnss 3,94% cpesa.

OuHamnka pacnpenenernns C-KeTOK B CTPYKTypax Xe-
11e3bl NPOTUBOMOJIOKHA BO3PACTHLIM U3MEHEHUSIM Y KOHT-
POMbHbLIX XWBOTHBIX: CHUXEHMe obLel nnowaan C-kne-
TOK Gonee 3HaYNTENIbHO B UHTEPdONNMKYASPHBLIX OCTPO-
Bkax (B 3,24 pa3za), 4eM B CTeHke donnukynos (B 1,86 pas),
rae OHWN COCTaBIAOT COOTBETCTBEHHO 2,18% un 1,76% nno-
waay cpesa xenessbl. MNpu cpaBHeHUn ¢ gaHHbIMU KCX-30 B
donnmkynax otMedyeHa TEHOEHUMS K YBENMYEHUIO obLiel
nnowaon C-KneTok Kak Mo OTHOLLEHMIO K MSOLWaaM CTEHOK
camnx ponnunkynos (6,84%), Tak U MO OTHOLUEHWIO K MN0-
waom Bcero cpesa xenesbl. CKkeTkM yalle MMetoT yrio-
BaTble BTSAHYTblE€ KOHTYPbl, YMEHbLUEHHOE TEMHOE S4pO0,
CTPYKTYpPbl KOTOPOro niaoxo BuaHbl. A B ocTpoBkax, rae C-
KIETKN pacnosiokeHbl OOMHOYHO, pexe rpynnamun no 2-3
KneTkn, BcTpedaoTcsl C-kKNeTkn 3HaUNTENbHON BENNYUHDI,
OHW OKPY>XXEHbl OTEYHOM CTPOMOW, PACLUMPEHHbLIMW KanuJi-
napamu. Mix umtonnasma cBeTsast, a Mopoi - CTeksIoBUaHas,
AAPO - YMEHbLUEHO U TMNEPXPOMHOE, IMBO HaobopoT -
YBEIMYEHO U MOYTU Npo3padHoe. CTPyKTypbl sapa HeveT-
KWUe, CMbITble, AOPbILKA He onpeaenstoTes, Mmbo obHapy-
XMBAETCH OANHOYHOE W OYEHb MENKOEe SAPLILLKO.

CpenHve nokazarenu BennymHbl C-KNeTok yMeHblua-
I0TCSl, KaK MO CPaBHEHUIO C BO3PACTHbLIM KOHTPOMEM, TaK U
no cpaBHeHuto ¢ KCX-30, coOTBETCTBEHHO: MNoLWaap ce-
yeHnsa Cknetok -B 1,04 1 1,16 pas, coctasnasa 86,96+3,52
mkm?, ux agep -8 1,35 un 1,28 pas, cocraenss 19,42+1,43
mkm?, untonnasmel - B8 0,96 n 1,13 pas, cocrtasnas
67,54+2,81 mkm?, aInd cyt/nucl -8 1,4 1 1,14 pas, cocTtas-
nas 3,48. BolsiBneHHble 0COBEHHOCTM KOCBEHHO CBUAETENb-
CTBYIOT 06 YrHETEHUWN KJIETOYHOM N BHYTPUKIETOYHOW pe-
reHepaummn C-knetok, GosblUeit YyBCTBUTENLHOCTU K MO-
BpeXaalLemMy TOKCMYEeCKOMY BO3AENCTBUIO coeaun-
HeHWI cBMHUA C-KJIETOK, HaXOOsLLMXCA B COCTaBE UHTEp-
DONNNKYNSPHBIX OCTPOBKOB, YEM B CTEHKe (OSIMKYNOB.
BeposTHO, 310 06ycnoBneHo 6osbLueit JOCTYNHOCTbLIO Kee-
HoGuoTuka ansg C-kKNeTok M3 KanuaisapoB, OnJeTaroLmx
OCTPOBKM, YeM AN C-KNeTok, 3alMLLEHHbIX Takke 1 MeM-
OpaHoii cTeHkn ponnnKynos.

BeeneHune a-tokodpepona npmn KCX Ha 30-e cyTkn y 2-
MECSAYHbIX XMBOTHbIX (KCX+a-30) obycnaBnmBaeT MeHb-
LUYIO CTEMEHb MOPaXeHUs1 NapeHXMMbl XeNnesbl N MeHb-
Line CTPOMaSIbHO-COCYANCTbIE N3MeHEeHMs, YeM npu KCX-
30. Donnnkynbl 3HAYNTENBLHO BapbUPYIOT MO BENYMHE:
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O4Y€eHb KpynHble PONNUKYNbI OAWNHOYHbI, JOMUHUPYIOT
donnnkynbl cpeagHen Benn4YnMHbl, a Menkue - obpasyloT
Hebonbluve rpynnbl. CpeaHsas nnowaas ceveHns ponnm-
Kyna Bo3pacTaeT B 1,95 pa3 no cpaBHEHWUIO C BO3PACTHLIM
KOHTPONEM, HO OHa MeHbluas, Yyem npmn KC3-30 (B 1,12
pas), coctasnsa 2494,49+157,72 mkm?. Yeenuuenue no-
waan creHkn donnnkyna 6onee 3Ha4nmTenbHo - B 2,19
pa3 no CpaBHEHWIDO C KOHTPOMEeM K cocTaBngeT
1331,56£120,72 mkm?, 9BNsISICb PEe3yNbTaToOM KaK yBesn-
YeHns pa3MepoB PONKYIOB, TaK U FMOPONUNYECKUX U3-
MEHEHN TUPOLIUTOB.

CymmapHas nnowanb C-knetok Gosnbuwe B 1,22 pasa
MO CPaBHEHMIO C BO3PACTHbIM KOHTponem n B 2,08 pas -
no cpaBHeHutio ¢ KCX 6e3 a-tokodepona, cocTaBnsaeTt
10,01% nnowanon cpesa xenesbl. ATO 0OYCNOBNEHO B
Oonbluel cTeneHn HapactaHnem oOLLel nnaowaan cede-
Hunsa C-kneTok B cteHke ¢onnukynos (B 1,36 pa3a), yem B
MHTEPDONNKYNAPHBLIX ocTpoBkax (B 1,11 pas). B ykasaH-
HbIX CTPYKTYpax Ha C-KNeTkn NpuxoauTcsl COOTBETCTBEHHO
5,48% n 4,62% nnowagn cpesa xenesbl. B creHke don-
JNINKYNOB BbISIBNSIETCH, Kak npaeuno, 1-4 Cknetku. O6LLas
nnowanb C-knetok coctaBnsget 9,59% ot nnowagn cre-
HOK, 4YTO CYLLIECTBEHHO HE Pa3nnyaeTCcs C JAHHbIMU KOHT-
pons, HO B 1,55 pa3 6onblie, Yyem npu KCX-30. NHTep-
donnmKynapHble OCTPOBKMU copepxar obbl4HO OT 2 Ao 5
C-knetok. OcHoBHasa 4acTb C-kneTok MmeeT AO0BOJSIbHO
yeTkMe CTPYKTYPbI. Aapa coaepxar valle 2 sapbilika cpe-
Hel BENIMYUHbI, Npunexawmx K aaepHon membpane. Lin-
TonsiasmMa yMEepPEeHHO FOMOreHU3NpPOoBaHa, PEeXe BbISBSA-
eTcsa ruaponunyeckan amctpodus. B HekoTopbix C-kneTkax
Aapa YMEHbLLAOTCS, FMNepXpPOMHbI, YTO codeTaeTcs ¢ 6o-
Nlee BbIPXEHHOW rMaponuen UMTonaasmbl.

TeHOeHUNS K YBENMYEHUIO CPEedHeN nnowaan cede-
Hus C-knetok (116,65+5,31 mkm?) He aBnsieTcs, No-Buam-
MOMY, PE3yNbTaTOM aKTUBALMWN BHYTPUKITETOYHbIX MPOLLEC-
COB, MOCKOJIbKY MNOLWAab CEeYeHUs sapa KIeToK YMeHb-
waetca B 1,19 pas (25,44+1,52 mkm?) no cpaBHEHWIO C
OaHHbLIMWN KOHTPONS, coctaends 21,81% nnowagn KneTku.

MpumeHeHne Tokodepona crnocobCTBYET YBEINYEHMIO
cyMMapHon nnowaon cedeHns C-KNeTOK B cpesax Xene-
3bl. OOHAKO 3TN M3MEHEHUS, BUOMMO, He SBJSIIOTCS Npu-
3HaKOM (YHKLIMOHANbHOW aKkTUBaLUUK C BbIPaXEHHbIM Ha-
pacTaHMeM KNTETOYHOM U BHYTPUKIETOYHOI pereHepaumn,
NMOCKOJbKY yBenuyeHue nnowaan C-kneTok koppennpyet
C JOCTOBEPHbIM YMEHbLLUEHNEM Pa3MepoB SOep KIETOK U
ABNEHUAMWN FMAPOMNUYECKON ANCTPODUN LIMTOMIa3MbI.

Y 3-mecsuHbIX XUBOTHbIX Ha 60-e cyTtkn KCX c BBepe-
Hmnem a-Tokodepona (KCX+a-60) BbISBNAIOTCA penapaTus-
Hble UBMEHEHUS B CTPYKTYpPax NapeHXuMbl U COCYAUCTOM
pycne xenesbl (YMEeHbLUEHUN ANnaTauumn, cTasoB U cnaf-
Xen B nepudonnukynnsapHbIX Kanuinapax), OHU 3Hayu-
TenbHee, Yyem npun KCX-60. CpegHasa nnowanb GOAnmky-
na CHmxaeTcs cooTBeTcTBeHHO B 1,22 n 1,56 pa3 no cpas-
HeHunto ¢ KCX+a-30 n KCX-60, coctaBnasa 2047,65+124,38
mkm?2. Mnowagp creHkn (926,36+89,14 mkm?) saHUMaeT
45,24% nnowaon donnnkyna, NocnegHsas BennymHa cy-
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LLECTBEHHO He OT/INYaeTCs OT BO3PAaCTHOro KOHTPOSS.

OcobeHHoCcTV pacnpegeneHus C-kneTok B Xenese aHa-
JIOFMYHbI BO3PACTHOMY KOHTPOO, OJHAKO CyMMapHasi nio-
wanp C-knetok B xenese cHuxaetca B 1,39 n 1,35 pa3 no
cpaBHeHuto ¢ koHTponem n KCX+a-30 COOTBETCTBEHHO U
coctaBnseT 7,4% oT nnowaan cpesa xenesbl. B cpaBHe-
HMN C BO3PaCTHbIM KOHTPOJSIEM 3HAYUTENbHEE YMEHbLLIe-
Hue obuer nnowaay C-kneTok B ocTpoBkax (B 1,54 pasa),
yem B cTeHkax donnunkynos (B 1,15 pa3s). Tem He MeHee,
yKasaHHbIe rnokasaTefin 3Ha4UTENbHO MPEBLILIAIOT AaHHbIE
npu KCX-60 (B 2,09 n 1,61 pa3 cCOOTBETCTBEHHO).

O6was nnowanb C-knetok GosNKYNOB MO OTHOLLIE-
HMIO K MoWaan Ux cteHok coctasnseT 9,14%, cylecTBeH-
HO HE pasnM4yaeTcs C AaHHbIMU BO3PACTHOIO KOHTPOSS.
Cpepnas nnowlaas cedeHmst Cknetok (91,17+4,18 mkm?)
YMEHbLLAETCs MO CPaBHEHMIO C BO3PACTHbIM KOHTPONEM U
KCX+a-30 (B 1,3 pasa). O 6onee HNU3KOW, 4eM B KOHTPOJE
GYHKUMOHANBLHON akTUBHOCTM C-KNEeTok CBUAOETENbCTBYIOT
MeHbLUMe pasmepbl ux agep (20,96+1,47 mkm?, 23,31%
nnowaan KneTok) n donee Bbicokmin Ind cyt/nucl - 3,29.
MHTepdonnnKynspHele OCTPOBKM B 06nacTv 3aMefjieHHO-
ro GoNNMKynoreHesa 1 pacrnosioxeHus 6onee KpyrnHbiX
GONNVKYNOB BCTPEYAIOTCH pexe U copepxat MeHblue C-
KNeTok - 06bl4HO 2-4. B 30Hax akTMBHOro oNnNKynore-
Hesa 1 PacnoyioXeHUs Menknx GOoNKyNoB OCTPOBKM 00-
HapyXMBaloTCs valle n cogepxar oo 5-6 Cknetok. C-knet-
KN UMEIOT OKPYriylo hOopMy, Y HacTu KNETOK B LIMTOMIa3Me
BbISIBNIIIOTCA MPU3HAKN MENKOSAYEUCTON rMapornmn4yeckomn
anctpodun. Aopa KpyrnHble, OKpyrible, CTPYKTYPbl UX YeT-
kne. OHM coaepXxar, Kak npaBuio, ABa A0BOSIbHO KPYMHbIX
AOPbILLIKA, PACMOSIOXKEHHbIX BONN3M KapnoneMMbI.

CopepXxaHue CBUHLA B KOCTSIX ckefnieta uccrneaoBaH-
HbIX XMBOTHbIX MPOrPEecCcUBHO HapacTaeT Kk 60-M cyTkam u
COMPOBOXAAETCS YCUNEHNEM AeMUHepann3aummn KOCTHOM
TkaHu (1). S3amenneHune pocta TpybuaTbix KOCTEN ckeneTa
B I/IMHY M MO TOJILLUMHE COMPOBOXAAETCSH Ae3nHTEerpaum-
OHHbIMW MApOLIECCaMN B 30Hax pocTa U B CHOPMMPOBaH-
HOM KOCTK (2). MOXHO nonaratb, 4TO 3T U3MEHEHUS KOC-
Tell ckeneta y Mblllell 0OYyCrOBIEHbl HE TONbKO HErnoc-
PencTBEHHbIM TOKCMYECKMM BO3AENCTBUEM AENOHUPOBAH -
HbIX COEANHEHWNI CBUHLA, HO U HapylleHnsMu Mopdore-
He3a C-KNeToK B LUMTOBWOHOWM Xenese, CUHTE3MPYIOLLNX
KaNlbLIMTOHWH, KOTOpPbIN obecrneynBaeT NpPOLLECCbl MUHE-
panm3aunm KOCTHOM TKaHW.

BbiBOAbl U nNepcnekTuBbl AaJibHEeWLINX
pa3paboTok

1. Bo3pacTHble U3MEHEHUS LLIMTOBUAHOW Xesie3bl KOH-
TPOJIbHbIX XNBOTHbLIX CBUAETENIbCTBYIOT O BO3PACTHOM aK-
TUBaLUMM KJIETOYHOM pereHepaummn C-KneTok 1 xapakTepu-
3yl0TCA: @) yBenMyYeHnem cymmapHoin nnowaam C-knetok
K 3-mecsiiHOMY Bo3pacTy (B 1,26 pa3); 6) CHUXeHMeM Mo-
Wwaan cevyeHns pasmepoB C-KIETOK U OOHOBPEMEHHbLIM
OTHOCUTENbHbLIM YBENMYEHNEM pasMepoB nx aaep; 6) pas-
HOMEpPHbLIM pacnpeneneHnemMm C-kneTok B dosmkynax u
MHTEPPONNKYNAPHBIX OCTPOBKAxX B 2-MECAYHOM BO3pac-

536



BICHUK MOP®OOTIT
REPORTS OF MORPHOLOGY

Te, KOTOPOE CMEHSIETCS NTIoKanM3aumeit X NpenmMyLLEeCTBEH-
HO B UHTEP@ONNMKYNSPHbBIX OCTPOBKaxX B 3-MECAYHOM
BO3pacTe;

2. OnHamunka BO3PaCTHbIX U3MeHeHnn C-KneTtok npu
KCX 'y XMBOTHbIX 2-TO MOKONEHNS UMEET NPOTMUBOMOSIOX-
HO HaNpPaBfIEHHbLIN XapaKTEP WU OTPAKAET MPOrpPeccupyio-
Lee yrHeTeHMe KNeTOYHOW U BHYTPUKIETOUYHOW pereHe-
paummn: a) CHUXeHne cymmapHon nnowaan C-knetok B 2-
MecsyHoM Bo3pacTe (B 1,71 pasd) HapacTaeT K 3-Mecs4yHO-
My Bo3pacTy (B 2,62 pasa); 6) ymMeHblleHne nioLaam ce-
yeHus C-kneTtok conpoBoxaaeTcs 6onee BblpaXEHHbIM
CHUXEHMEM PA3MEPOB MX O€EpP; B) Y 2-MECAYHbIX XUBOT-
HbIX OOMWUHUPYET yMeHblleHne obwei nnowaan C-kie-
TOK B CTeHke donnukynos (B 3,25 pas), a y 3-MecsauHbIX -
1 B MHTEPDONINKYNSPHBLIX OCTPOBKax (B 3,24 pasa).

3. BeegeHue a-tokodpepona npu KCX XMBOTHBIM 270
NOKONEHNS1 OCHOBAHO Ha OOHOM U3 MEXaHW3MOB TOKCMKY-

JinTteparypa
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HOCTU COEOMHEHMUIA CBMHLIA U CrocoOCTBYET AOCTOBEPHO
MEHEE BbIPOKEHHOMY CHUXEHMUIO CYMMapHOW MoLLaan
C«knetok, BennynHbl CKNeTok, MEHbLUMM COABUIaM B Ou-
Hamuke pacnpegeneHmsa C-KneTok B CTPYKTypax >Xenesbl.
OpHako yka3aHHble U3MEHEHUS COXPaHSAIOT O4HOHAaNpaBs-
JIEHHOCTb TEHAEHUMN, XxapakTepHblx ansg KCX.
MonyyeHHble B xoae paboTbl pe3ynbTaThl NO3BONSAT B
nepcnekTnee CONOCTaBUTb XapakTep 1N ANHaMUKY BO3pac-
THbIX 0OCOOEHHOCTEN pacrnpeneneHns n cTpyktypbl C-kne-
TOK B LUMTOBMOHON Xenese, a Takke pasBuTne B HUX pe-
napaTt1BHbIX, KOMNEHCATOPHO-NPUCNOCOBMTENbHbIX 1 afan-
TaUMOHHbIX MNPOLLECCOB MPU XPOHUYECKON KYMYNS[LMKN CO-
€OVHEHU CBMHLA C AaHHbIMUW, NOMlyYEHHbIMU B Apyrue
CPOKM pasBuTmsa 1 Npu apyrux cpokax gnntensHoctn KCX.
Mony4yeHHble AaHHble GyayT MOPdONOrMYecknM 0BOCHO-
BaHMWEM Onisi pa3paboTkM MEeTOAOB KOPPUrMpPOBaHUS W3-
MeHeHnIn mopdoreHesa LWUTOBUAHON xeneabl npn KCX.
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MOP®OrEHE3 C-KJNITUH LUMTONOAIBHOI 3A/I03M B CTAHOAPTHUX YMOBAX HABKOJIULIHbOIMO
CEPE[OBMLLUA, NMPU XPOHIYHIA CBUHLEBIA KYMYJSLUIT TA 3ACTOCYBAHHI o-TOKO®EPOJIA

Kawunpina H.K., Uuraukos K.FO., Binouyepkoscbkuii B.[l.

Pesiome. MopgornoriyHnii aHania C-knituH LmMTononibHoi 3a/1031 rpoBeneHo y CTaHAapTHUX YMOBax CepesoBuLla rig BrjavBOM
XPOHIYHOI Kymynsuii cnonyk ceuHUto (KCX) B opraHiami ABOX NOKOAiHb MuLler-camuiB niHii BALB/C Ta npu 3acTocyBaHHi a-Tokoge-
pona. BcraHoBeHa HasiBHICTb BikoBux 3mMiH C-kaituH. 30- i 60-go6oBa KCX y TBapuH ApYyroro rokKosiHHS BUKINKAE HU3KY MOPGO-
JIOFYHUX 3MiH, SIKi 3@ XapakTepoM BiArnoBiaaloTb MpuUrHiYeHHio pereHepauii C-kaiTUH i MOPYLLUEHHIO iX pO3roAiny B CTPYKTypax
3a/1031. 3acTocyBaHHSI a-TOKOGEpPoa yrnoBi/ibHIOE BKa3aHi rnpoLecu.

KniovoBi cnosa: mopgoreHes, wmurtonoaibHa 3ano3a, C-KaiTUHW, CHOMYKU CBUHLIIO, a-TOKOGHEPOII.

MORPHOGENESIS OF THE PARAFOLLICULAR CELLS IN THYROID GLAND UNDER STANDART EXTERNAL
ENVIRONMENT, CHRONICLE LEAD INTOXICATION AND o-TOCOPHEROL

Kashirina N.K., Tzygankov K.U., Belotserkovsky V.P.

Summary. Morphogenesis of the C-cells of male-mice lineage BALB/C (age 2 and 3 months) was studied in standard external
environment, also on the second generation of mice BALB/c under chronicle lead cumulating (CLC) during 30, 60 days and under a-
tocopherol in the same time. We were found age changes of the C-cells (size, number, distribution in gland and other). CLC were
provided morphological changes that reflected oppressing of C-cell regeneration and distribution violations. CLC with a-tocopherol
were provided less considerable changes.

Key words: C- cells, thyroid gland, chronicle lead intoxication, a-tocopherol.
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YAK. 576.2:578/579:591.412:599.323.4:616.12-007.42:001.5
NMOPIBHAJIbHUA BMJIUB BIHBOPOHY TA TIOTPUA3O0JIIHY HA CTPYKTYPY
MIOKAPJA LLYPIB NPU EKCNEPUMEHTAJIbHIN AOKCOPYBILMHOBIN

KAPOIOMIONATII

IBaHoBa E.TI'., Crenaniok I'.l., Koposb A.I1., IBaHoBa H.I.
Kadepnpu dpapmaxkonorii Ta rictonorii BIHHULBbKOro HauioHaIbHOro MeANYHOrO YHiBepcuTeTy iM. M.I. MNuporosa (Byn. Muporosa,

56,M. BiHHMugs, 21018, YkpaiHa)

Pestome. Y gocninax Ha Lypax BCTaHOB/IEHO, LLO JIiKYBaHHS FOCTPOI eKCrepnMeHTalbHOI 4OKkCopyOBiLmMHOBOI kapaiomionarii
BiH6opoHoM (5 mr/kr, B/M) Tak camo, sk i TioTpmasoniHom (100 Mr/kr, B/0), CyrnpoBOAXYETLCS MO3NTUBHUMU 3MiHaMu MOp@Osor-

i4HUX Ta YIbTPACTPYKTYPHUX MOKA3HUKIB YLLIKOAXEHOro Miokapaa.

Kno4oBi cnoBa: Bin6opoH, TioTprasoniH, 4okcopybiumHOBa KapaioMionarisi, MioKapz.

BcTtyn

AHTpaUMKNIHOBI aHTUBIOTUKN € HEOOXiIAHUM KOMMOHEH -
TOM Y Cy4YacHiin Tepanii remobnacTto3y Ta 3/0sKICHUX MyX-
JIVH pi3HOI nokanizdauii [FaneHko-Apowescknii 1 gp., 2001].
OpHak, iX BUKOPUCTaHHS 0OMexeHe Yy 3B'A3Ky 3i CrIPOMOX-
HICTIO BUKIMKATU Cepiio3Hi HebaxaHi edekTn B opraHax
KPOBOTBOPEHHS, LLTYHKOBO-KULLKOBOIO TPakKTY, IEFEHsX Ta
ocobnmBo y cepui [Hrdina et al., 2000]. Cepen npenapartis
uiei rpynu JokcopybiumH € 0OHMM i3 HalBinbL YXXMBaHKX,
OCKiNbKM BoJioAie HalBiNbLL BUPaXKEHO NMPOTUNYXITMHHOI
akTuBHicTo [Grenier, Lipshults, 1998]. Ocob6amBocTi XiMi4HOT
OynoBUM npenaparty 3yMOBJIIOIOTb MO0 BUPAXEHY Kapmio-
TOKCWYHICTb, ika NPU3BOAMTbL OO0 PO3BUTKY OUNATaUiAHON
kapagiomionarii [BatytmH n gp., 2001], wo cnoHykae Oo
NOLIYKy LWASXiB 1T Kopekuii. HanyacTiwe gna npodinaktn-
KW Ta nikyBaHHS JOKCopyBiumMHOBOI kapaiomionarii (AKMIT)
BUKOPWCTOBYIOTbCS NATOreHeTUYHO 0BrpyHTOBaHI kapaion-
POTEKTOPHI 3aC0OWN POCAMHHOIO Ta CUHTETUYHOIO MOXO4-
XeHHs - [lekctpadokcaH (KapgjokcaH, 3iHekapa) [Hasinoff,
1998], HikotnHamig, [HaropHa Ta iH., 2006], npenapartu, CTBO-
PEHi Ha OCHOBI PEKOMOIHAHTHOI CynepOoKCUAAMCMYTa3un
(Epuncop) [OAepumengiob, 2006], dnaBaHoigHi npenapartu -
AnbTaH, EnraupH Ta KBepuetnH [Hekman v gp., 2005; Ca-
xapoBa, 2008]. OgHak, 6inbLUiCTb AOCHIMKEHb B LIbOMY
HaNpsIMKY LLie He 3aBepLUEHi, KpiM Toro, uj 3acobu He 3aB-
XOM 3a00BiNbHATL BUMOram KNiHiUWCTiB | He no306aBsieHi
BJIACHUX MOBGIYHUX edeKTiB.

Hawy yBary npMBepHynu ABa HOBUX BiTYN3HAHMX dap-
MakonoriyHMx npenapatn BiH6opoH Ta TioTpmasoniH, KoT-
pUM NpuTamaHHi NOoNiPYHKLIOHaNbHI BAACTMBOCTI (aHTU-
OKCWAAHTHA, NPOTUIINOKCUYHA, NPOTUILLIEMIYHA, aHTUAPUT-
MiyHa, MemOpaHocTabinisayloya, CTUMYNIOIOYMIA BB Ha
MiKPOUVPKYASTOPHI Ta penapatuBHi npouecn) [LLeBuyk,
2006; CrenaHtiok Ta iH., 2007; Tpodimosa, 2008], Lo nob-
pe cnisctaBnseTbca 3 naroreHe3omMm OKMI1. B nonepeaHix
LOCHNIMKEHHAX HaMM OOBEAEHO, WO JiKyBallbHO-NPodinak-
TU4He BBeAEHHS BiHOOPOHY LiypaM 3 rocTpoto A0KCOpYO-
iumHoBoto kapgiomionartieto (FTAKMIT) BUKAMKANO 3HUXEH-
HS1 MOKa3HWKIB NETaNbHOCTI TBAPUH Ta HOpManisauilo ma-
COBUX KOEDILEHTIB BHYTPILLHIX opraHiB. Pasom i3 uum,
BCTAHOB/EHO, WO BiHOOPOH 30aTHUiM NO3UTMBHO BMIMBA-
TN Ha NOKA3HMKWN KapAaio- Ta reMmoanHamMiku Ha MOAeni Xpo-

HiyHOT KM y kponis [IBaHoBa Ta iH., 2009].
Merta poboTn: fat NOPIBHSANIbHY OLiHKY BMAvBY BiH60-
poHy Ta TioTpmnasoniHy Ha CTPYKTypy Miokapia LiypiB i3

FOKMI.

Martepiann Ta metogu

Jocnign BrvkoHaHo Ha 40 wypax-camusax mMacoro Tina
180-220 r, posgineHnx Ha 4 rpynun no 10 TBapuH B KOXHIN:
1 - iHTakTHi wWypwn; 2 - TBapuHn 3 FOAKMI 6e3 nikyBaHHS
(koHTpONb); 3 - TBapuHM 3 [OKMIN, nikoBaHi BiHGopoHowMm; 4
- 1BapuHn 3 IAKMI, nikoBaHi TioTpuasoniHom. Mogenb
FOKMI BigTrBOplOBa/IN LUASIXOM OOHOPA30BOr0 BHYTPILL-
HbOOYEPEBUHHOIO (B/0) BBEAEHHS OOKCOPYOiuMHY ("Kui-
Bmeanpenapar’) B posi 10 mr/kr [Odepumengiob, 2006].
JNikyBaHHS pO3NOYMHANOCh Yepes 24 rog, nicns BBEOEHHS
JokcopybiupHy i TpuBano 7 aHis. BiH6opoH (niodinizoBa-
HWIA nopoLok y ¢pnakoHax no 30 mr, Bopluariscbknin XP3)
BUKOPWUCTOBYBa/IM B TepaneBTMHYHO-eDEKTUBHIN Kapaion-
POTEKTOPHIN o3i 5 Mmr/kr [MawmnHebka, 2004], aky BBoAn -
NI BHYTPIWHbOM'A3eBO (B/M). TioTpmasoniH (1% po3symH
B amnynax no 2mn, AT "Tannydapm”) BBOOMAN B/O B 0O3i
100 mr/kr [Tpodimosa, 2008]. O6upBa npenapatM BBO-
Onnun B 2 NpUnoMn 3 iHTepBasioM 6-7 roa. TBapuH BUBO-
ONNN 3 eKCnepuMeHTY Yeped noby nicns ocTaHHbOI iH'exLji
npenaparis. EBTaHasilo TBapMH BUKOHYBa/IN LUASXOM Je-
KaniTauii nig, nerkum edipHMM Hapko3om. Jocnian nposo-
onnn 3 ypaxyBaHHaM "lMpaBun OOKNiHIYHOI OUiHKK Ge3ne-
kn dapmakonoriyHux 3acobis (GLP)" [CredaHos, 2001].

Ona natomMopdONoriyHoro AoCNigxXeHHs Miokapg,
dikcyBann B 10% HelhTpansHOMy dopmaniHi, npoBoanav
yepes Gartapeto CnMpTiB BUCXiOHOI KOHLLEHTpaLi, Xnopo-
dopm, xnopodopm-napadiH i 3anneanu B napadiH. 3pisu
3a0apBIlOBaNIN FeMaTOKCUITIHOM, e031MHOM Ta 3a BaH lMiso-
HOM. YNbTPACTPYKTYPHE AOCAIIKEHHS NPOBOAMIIN HA enex-
TPOHHOMY Mikpockoni NCM 125K.

PesynbTtatn. OGroBopeHHS

Mpyn MiKPOCKOMIYHOMY BUBYEHHI CTPYKTYpPW Miokapaa
NiBOro WAyHOYKa HenikoBaHmx wypis i3 FTAKMIT (KOHTponb)
BUSIBNSIIN XapaKTEePHi CTPYKTYPHi 3MiHW, SKi HOCUAK BOr-
HULLEBUIN XapakTep, a came: CNocTepiraincb KOHTPaKTYPHi
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Puc. 1. Miokappg nisoro L.IJJ'.IyH'-IKa wypa Ha 7 poby nicns Mo-
nentoBaHHs roctpoi AKMIM. Cnagxx epnTpoumnTiB B NPOCBiTax
Kaninsapis. FlemaTtokcuniH-eo3unH. x400.

Puc. 2. Miokapp niBoro LwiyHouKa Lypa Ha 7 goby nicns mMo-
nenoBaHHa FAKMI. BorHuwe mioumToniaucy. Habpsk capkon-
na3mu, OeCTPYKLis 30BHILUHbOI 000SIOHKIN MITOXOHAPIA. Habpsik
eHaoTeniounTiB Ta PO3BOSIOKHEHHS GasanbHOI MeEMOPaHM B CTiHLL
kaninapa. x9600.

3MiHM KapaiomioumTiB, HAbpPsK capkonna3mu Ta il BOrHU-
LeBa Bakyonisauis, Habpsik aaep Ta ix nikHO3. Y cyamHax
MikpoumpkynsaTopHoro pycna (MUP) suasnann cytTtesi
3MiHW, @ caMe: NPOCBITM Kaninsapie Oynn HepPiBHOMIPHO
PO3LUNPEHI, B HUX BUSBNSANN OiNSHKN CnagkiB epUTPOLUUTIB,
3anoOBHEHHI POpMEHUMN enemeHTamun Kposi (puc. 1).
CriHkn cyamH MUP 6ynn notoBleHmnmun. B eHpoTtenioum-
Tax uMTonsasma Mana o3HakuM HabpsiKy, sapa cTanu nikHo-
MOPGHUMN Ta 4acTo BUCTyNanu y NPOCBIT CyanH. 9k npa-
BWIO, HABKOJO TakMX Kanifsapis BUSIBNASIM BOTHULLA ONCT-
PODIHHO 3MIHEHUX KapAioMiOUUTIB, a TakoX HabPSK i nnas-
MarunyHe NPOoCoYyBaHHS iIHTEPCTULIHOrO NPOCTOPY HaBKO-
N0 CyouMH Ta nepuBackyngapHo-rictionimoumTapHy
iHdinbTpaujto. Y kKNiTMHHOMY cknagj iHdiNnbTpaTtiB nepesa-
xann nimgounTtn i Makpodaru, ogHak BUSBASNINCL TaKOX
TKaHMHHI 6a30dinv i HeMTPOGINbHI rpaHyoLUNTA.
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YnbTpacTpykTypHi 3MiHK B kapajomioumTax (puc. 2) Ta-
KOX Manin MO3aiyHui xapaktep. binbla YyactnHa kapgiom-
iouMTIB HE Mana BUPaXeHMX CTPYKTYPHUX 3MiH. BuaBuneni
TakoX aronTO3HO 3MiHEHI KapaioMiouMTU 3 NiKHOMOPG®-
HUMW 0pamMu, YLINIBHEHOK UUTOMNAa3Molo, B K po3Ta-
LLIOBYBa/INCS PO3LUNPEHi KaHasbLj CapKomnia3maTtuyHoro
PETUKYNyMy i MITOXOHAPII 3i LWiIbHO YyNakoOBaHUMM KpUC-
Tamn. Miodibpunm B Takux KNiTUHax Oynn OeCTPYKTYpPO-
BaHi. JIeCMOCOMHi KOHTaKTW y BCTaBHUX AMCKax PO3LUn-
PEHi, OeCTPYKTYPOBaHi. BUaBnannck Takox kKNiTmH1 3 nigsu-
LLEHOIO LLNbHICTIO capkomniadmMu, Ae30praHi3oBaHMMKU ne-
peckopo4yeHnmn mMiodidbpunamm i Mano 3MiHEHUMU MiITO-
XOHOPiIAMU. Fapa B Takmx KNiTMHax mann ¢ecTtoH4acTty
dOopMy 3 YMCENbHMMU iHBariHauigsMmn Kapiofiemm, xpoma-
TUH B HUX JOBpe CTPYKTYpOBaHUin, BUsiBAsiAucL 1-2 anep-
LS, SIKi Manu LWMPOKONETINCTY PETUKYNSIPHY CTPYKTYpY. B
iHWKMX KapaioMiounTax BUSBNaBCS andy3HUiA Habpsik cap-
Konnasmu, gesopradisauia Miodidpusn, poO3BONOKHEHHS
MiodinameHTiB, a TakOX BUPAKEHI BOrHMLLIA MIOLMTONI3N -
cy. B peskux knitHax B AinsiHkax AecTpyKuii Miodidpun
pO3TaLOBYBAINCS YNCeNbHi prbocoMuU, L0 BKa3yBaslO Ha
npouecn pereHepadii. YncenbHi OiNgHKM OECTPYKLUii MO-
XYTb OYyTM 03HAKOI HEeOOCTaTHLOI aKTUBHOCTI penapaTune-
HUX npouecie [KeTuHr n ap., 2002]. Y aeskux kapaiomio-
unTax Miodidpunm Gynm BOrHULLEBO aAnnaToBaHi. Mix mio-
¢dibpmnnammn posTalloBaHi YNCeNbHO rinepTpodoBaHi MiTo-
XOHOpPII 3 rinepnnasoBaHMMN Kpuctamn. B peakmx mito-
XOHOPISX BUSIBASNIM AECTPYKLUjO KpUCT. 3ycTpivanuch Ta-
KOX MITOXOHAPIT 3i 3pyNHOBAHOIO 30BHILLHLOIO MeMbpa-
HOlO, Y capkonnasmi Mix Miodibpunamu i nig, capkone-
MO0 4aCTO BUSIBASISIN CKYMYEHHS MITOXOHAOPIN, TOAi K B
iHTaKTHIN rpyni TBAPWH TaKi CKYNMYEHHS YacTille BUSBSANU
Yy HaBKONOSAEPHIN AOingHui capkonna3Mu. Y capkonnasmi
BUSIBNIEHI YnCenbHi OPYHbKWU MITOXOHOPIN Ta MiKpoBe3u-
KYNSIPHI Tinbus, € Ni3ocoMu n parocomMmun.

YnbTpacTpykTypHO B cyamHax MLP BcTtaHOBNneHO Bu-
TOHYEHHS eHOoTeNiabHOI BUCTUSIKA, NOTOBLLEHHS | PO3-
BOJIOKHEHHN GasanbHOi MembpaHu. NepuBackynsipHi npo-
cTopu 6ynu po3wmrpeHnmn. EHpgoTenianbHa BUCTISIKa Kar-
inapie Oyna HepiBHOMipHOlO. [esiki eHaoTeniounT Manm
€NeKTPOHHO LWiIbHY LUMTOMNMasmy, sika MicTuna 4mcenbHi
BaKyosii. Aapa B HMUX Oynn nNikHOMOPMHUMK | BUCTYNann B
MPOCBIT Kaninapie. BuseneHi knitTMHW 3 o3HakaMn Habps-
Ky, B uMTOnnasmi Oynu HasiBHI BCi XapakTepHi opraHenu,
afie 3Ha4yHo 306isibleHa YNCENbHICTb Ma3MoNneMaibHUX
BE3MKYJ; BCTAHOBJIEHI NAa3MONeMasibHi kKaHanm, ski 3B'q-
3yBa/IM NPOCBIT KaninapiB TaiHTePCTMUianbHUA NPOCTip. Taki
KaHanu, 3a aaHumMu niteparypu [Kanenbko, Monosuy, 1990],
MOXYTb 3HA4YHO MiABMLLYBATU MPOHUKHICTb KaningpHoOI
cTiHkM. BbazanbHa membpaHa kaninsgpis 6yna NOTOBLLEHOO
Ta PO3NyLleHow. B iHTepcTuuii po3TawoBaHi YncenbHi
@dibpobnactn, makpodaru, nimMpounTn, a TakoX Nooam-
HOKi epuTpouMTU. B KapaiomioupTax BUSIBNEHMIH HaOPSIK
MITOXOHAPIA 3 OECTPYKUIED IX KPUCT, BAMUBAHHAM MITO-
XOHAPIaNIbHOr0 MaTpPUKCY, a TakoX PO3LLUMPEHHS KaHaNbLB
capkoniasMaTUYHoI CiTku. Y CKOpOTIMBOMY anapari Biady-
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l5uc. 3. Miokappg, niBoro wnyHouka Lwypa Ha 7 goby nicna mo-
nentoBaHHsa FTAKMIM Ha Tni kopekuii BiH6opoHoM. emaTtok-
cuniH-e03uH. x400.
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Puc. 4. Miokapp, niBOro LwayHouka wypa yepes 7 aié nicns
mogentoBaHHsA FAKMI Ha Thi kopekuii BiH6opoHoM. 1-Miodib-
punu, 2-riraHTcbKi MiTOXOHAPII, 3-CTiHKAa KPOBOHOCHOTrO Kani-

nsapa. x9600.

Ba/IOCb PO3BOMOKHEHHSA MiodibpuI, a TakoX 3ycTpivanmcb
BOrHMLLA Ni3ncy i ae3opraHisauii Miodibpun Ta Hakonu-
YEHHS BTOPUHHUX Ni30COM. [JeCTPYKTUBHI 3MiHU B CTPYK-
TYpi CTiHKM KPOBOHOCHUX Kaninsipie nposiBnsiiMcs Habpsi-
KOM eHAoTenioyuTiB, 306iIbLUEHHAM YMCENbHOCTI NiHOUM-
TO3HWX BE3MKYI1, MOTOBLUEHHSIM i PO3BOSIOKHEHHSAM Gazasib-
HOI MeMBpaHK B CTiHUj Kaninspie, a Takox nepuBackynsip-
HUM HabpPSKOM B iHTEPCTULIMHOMY MaTpukci. B capkon-
nasMi kapaioMiounTiB, PO3TALLOBAHNX HABKOMO TakMX Kan-
inapie, maB Micue BUpPaXeHU Habpsik, Miodibpunn Gynu
BOMHULLEBO AECTPYKTYpPOBaHi. Kpuctn B MiTOXoHApIsSX 6ynu
HE LWiSIbHO YNakoBaHi, MaTpPUKC MPOCBITAEHNIA.
NikyBanbHe BBeAeHHS BiHOOPOHY Liypam i3 Moaenbo-
BaHoto IAKMI (puc. 3) 06yMOBWIO 3MEHLLEHHST ANCTPOd-
{YHMX | OECTPYKTUBHMX 3MiH B MioKapAj, SK B KapAioMiouu-
Tax, TaK i B cyamHax MUP. Tak, y GinbLuiii yacTuHi kapaiom-
ioumTiB WypiB, Aki oTpuMyBann BiHOOPOH, SK i B iHTaKkTHIM
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rpyni TBapuH, BMUSIBASNAcb NornepeyHa NocMyroBaHicTb, a
umnTonnasma Oyna nomipHo 6asodinbHoto. MNogekyan Bu-
ABNANNCL KapOjOMiOLMTU, SKi HE Mann NonepeyYHy nocmy-
roBaHicTtb. Pasom i3 umm, cnocrepiranmcb OinsgHKN nepe-
CKOPOYEHMX KapAioMiouMTiB, OAHaK, Taki BOrHuwa 6ynm
3HAYHO MEHLLUMX PO3MIPIB, HiXX Y KOHTPONbHUX TBAPUH. Hapa
B GiNbLUIN YacTUHI kapaiomiounTiB Oynn BUAOBXEHOI ¢pop-
MU 3 gobpe CTPYKTYPOBAHUM XPOMAaTMHOM i aaepusiMu.
Mopekyon BUSBNSANW KapAiOMIOUMTU 3 FiNEePXPOMHUMMN,
NiKHOMOP®HUMU apaMn 3 HEBUPA3HOID CTPYKTYPOIO XPO-
MaTunHy, SOepus B TakMx sapax He CrnocTepiranm: HaBkoso
Taknx 90ep BUSIBASAN NEPUHYKIEapHUIA HabpsiKk capKor-
nasmu. Nopgekyaon BUABASAN BOMHMLLA KapAiOMiOUMTIB 3
BaKYOJIIPHOIO ANCTPOdIE0 LMTONMa3Mmn, a TakoX BOTMHU-
LA NOMIipHOro HabpPsAKY i Po3LLUapyBaHHS KapaioMiounTiB 3
0CepeaKoBaHO romoreHisaujelo uutonnasmu. Moagekyam
BUSIBNEHI OiNAHKN Miokapda 3 ocepeakoBaHOl (MOBHOO
anbTepaujieo KapaioMioumTiB), ane Taki OinsaHku Oynu He-
3HAYHMX PO3MIPIB i 3yCTPiYaINCh 3HAYHO pigwe, HixX y
HenikoBaHUx TBapwuH. CyamHn MUP 6ynu 3a 6ynoBsoto
nopibHi 00 CyaMH iHTakTHUX TBapwuH. EHpoTenianbHa BUC-
Tenka apTepion i BeHyn Gyna cyuinbHol. Ha BigmiHy Bif
KOHTPOJIbHUX TBApPUH TPOMOW B apTepionax i BeHynax He
6yno BuaBneHo. BeHynn Gynn nomMipHO MOBHOKPOBHUMMU.
[MpOCBiTM KPOBOHOCHUX KaningpiB HE3HAYHO PO3LUNPEHHI.
B nepunBackynapHux npocTtopax 03Hak Habpsiky, Ha BiAMiHY
BiO, HenikoBaHMx TBapuH, He Byno. EHaoTeniounT B CTiHLI
KPOBOHOCHUX Kaninspie 3a OynoBoto Oynu nogibHUmMmM oo
eHOoTeNIoOUNTIB IHTAKTHUX LLYPIB.

Ha ynbTpacTpykTypHOMY piBHi Ha Tni BiHOOpOHY Yy
BinbLUiN YacTUHI kapaiomiounTie (puc. 4) nnasmonema byna
HeYLLKOMKEHO | Mana oaHopiagHe 3abapBneHHs. BcTraBHi
ANCcKM 3a Oy0BOIO HE BiPiSHANNCH Bif iHTAKTHUX TBAPUH.
Anpa B GinbLUiIA YacTUHI KapOioMioLMTIB 3BUYalHOI OBaslb-
HOI dOpPMU, OHAaK, MOAEKYaAN BUSBNSNINCL HE3HAYHI iHBa-
riHauii Hykneonemu. Y capkonna3mi 3Ha4yHO 36inblueHa
YNCENbHICTb MITOXOHAPIN, AKi YTPUMYBIN LULIAIBHO YNako-
BaHi kpuctu. Moaekyam BUABNANM MITOXOHOPIT 3 NPOCBITNE-
HUM MaTPMKCOM, a TakOX CMOCTEPIraMChb MiraHTCbki MiTO-
XoHAapil, Ak 3alimManu pekinbka capkomepis. Miodibpunn
3a 6ynoBoto 6ynm nogibHMMM Ao TUX, WO CMNOCTepirannch
y iHTaKTHUX TBapWH. LingHkn aectpykuii miodibpun Buas-
NANNCb 3HAYHO pifgLle, HiX y HenikoBaHMX TBapwH, i 3an-
Manun Micle ogHOro capkomMepa. B ginsHkax aectpykuii 6ynm
pO3TalLoBaHi YncenbHi MiToxoHApIT Ta pubdocomu. MNpocsiTn
KPOBOHOCHMX KanifispiB y Miokapai He po3WMpeHnmMmn, aa-
JIIOMeHaIbHa NMOBEPXHS eHAOTENIOUMTIB 3rnamkeHa, Cnoc-
Tepirasocb 3Ha4YHE 3MEHLLUEHHSI YUCENbHOCTI BUPOCTIB LM-
TONNa3MM eHOO0TENIOUNTIB Y NPOCBITax CyauH. Aopa B eH-
goTtenioymMtax OBalbHOI GOPMMU, XPOMATUH Yy HUX PO3Ta-
woByBaBcs andpy3Ho. bygoBa umtonnasmm KnitTMH nog-
ibHa oo 6ynoBuM B iIHTAKTHMX TBApWH. BasanbHa MembpaHa
6Ge3nepepBHa Ta 3a OyO0BOK TakoX He BiApi3HANach Bifg,
iHTaKTHUX TBAPUH.

BeBeneHHsa TioTpmnasoniHy uwypam i3 MOAeNIbOBaHO
FTOKMIM 06yMOBUIO 3MEHLLIEHHS ANCTPOMDIYHUX i AECTPYK-
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Puc. 5. Miokapp niBoro wwnyHouka wypa Ha 7 goby nicns mMo-
nenoaHHa TOKMI Ha Thi KopekLii TIoTpradoniHom. BorHuiue-
BUIA HEKPO3 KapaiomioumnTis. NnepTpodia kapaiomioumTis. Ne-
MarokcuniH-eo3uH. x400.
- .

Puc. 6. Miokappg niBoro LwnyHouka iypa yepes 7 gio nicns
mopentoBaHHA IOKMI Ha Thi KopekLuii TIOTpradoniHom. 1 - Mio-
®ibpunn, 2 - MiToxoHApI, 3 - 4Ap0 eHaoTeniounTa, 4 - 6azanbHa
MembpaHa. x4800.

TUBHMX 3MiH B MiOKapAi, K B KapAaiomiouuTax, Tak i B cyam-
Hax MUP (puc. 5). Tak, capkonna3sma kapaiomiouuTie 3a-
GapenioBanack cnabo 6a3odinbHO, B Hil Byna YiTko BU-
paxeHa nonepeyHa NOCMyroBaHicTb. binblia yactnHa
a[ep po3TalloBaHa LEHTPaIbHO, Manv BUAOBXEHY hop-
My, kapionema dopmMyBana 4McenbHi iHBariHauii 3 gobpe
CTPYKTYPOBaHMM XpoMatuHoOM. B aapax BusiBnsinmce 1- 2
agepus. MNogekyan CnocTepiranuchb rinepxXpoMHi, MiKHO-
MOP®HI 9apa 3 HEBMPA3HOIO CTPYKTYPOLO, BUSIBAIEHI OiNSAH-
KM KapaioMioumTiB 3 MOMIPHMM HabPAKOM capkonnasmu, a
TakoX 3 rOMOreHisalieto capkonnasmu, BTpatoro 6azodinii
Ta NonepeYHOoi NOCMYroBaHOCTI 3 ocepeakamMm NOoKallbHO-
ro NepeckopoYeHHs. |HoAl 3yCTpiYaInCh OiNSAHKN NoKasb-
HOro nisucy mMiodibpun, a TakoX ocepenkn NOBHOI anbTe-
pauii kapaioMiounTie. OaHak, Taki AinsHKKY, K Npasunio, dynu
OpibHi Ta obmexoByBannch 1-2 kapaiomioumTamm i 3ycTp-
iYanncb He 4acTo, Ha BiAMIHY Bif, HENIKOBAHUX TBapWH.
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HaBkONo Takmx OiNSIHOK pOo3TallOBaHi rinepTpodiyHi kap-
aiomioumTn. Aapa B Takmx kapaiomioupTax oBanibHOI Hop-
MK, 3 0oOpe CTPYKTYpOBaHMM XPOMATMHOM i saepusiMu,
OfHaK, Hykreoriema mMana 3BUBUCTI KOHTYPU.

CyamHn MUP (puc. 6) 3a 6ymoBoto nofibHi no cyaomH
iHTaKTHUX TBapuH. EHpoTeNnianbHa BUCTENKa B apTepionax i
BEHynax cyuifibHa. TpomOn B apTepionax i BeHynax He
BUABNANNCL. MNPOCBITU KPOBOHOCHUX KaninsipiB HE3HAYHO
po3LWnpeHi. EHaoTenioumTn B CTiHLi KDOBOHOCHMX Kaninsipis
3a Oya0BOO NoAibHI 40 eHAoTeniounTiB IHTAKTHUX TBAPUH.
Omxe, kypcose BBefeHHs wypam i3 FAKMI BiH6opoHy (5
Mr/Kr) aHanoriyHy TiotpwnasoniHy (100 Mr/kr) nosMTUBHO
BM/IMBAE HA MiKPO- Ta YNbTPACTPYKTYPY Miokapaa i 3a edek-
TUBHICTIO NPaKTUYHO CNiBCTaBNSETLCS 3 pedepeHc-npena-
partom.

BUCHOBKM Ta nepcnekKTUBU noganbLumx
po3pobok

1. JokcopybiunH aie 6e3nocepenHbo Ha eHaoTenioum-
T Ta kapaioMmiounTn. Yepes 7 Ojd nicns BBEAEHHSN Lypam
JokcopybiupHy (10 Mr/kr) Ha CBITNOBOMY piBHI B Miokapai
BUSIBNISIINCb HEKPOBIOTUYHI YLIKOMKEHHSA MioKapdianbHUX
KNITUH (BakyosibHa Ta XUpoBa OUCTPOdIis, MiOLMTONI3NC)
HabpsK IHTEPCTULIMHOrO NPOCTOPY i YaCcTUHK Kapaiomio-
unTiB. HacTo cnocrepiranmcb OingHKWU HEKPO3Y i ricTionim-
doumTapHOi iHDINbTPaLji, a TakoX MOPYLUEHHS MiKpoump-
Kynsiuii B CyauHax, WO NpOoSIBASNAOCh Y HUX HasiBHICTIO CTa-
3y i Tpombo3siB. Ha Tni JokcopyGiLmHy TakoX BUHUKaIU
CTPYKTYPHI 3MiHW nnasmonemManbHUX MemMOpaH i memo6-
paH MITOXOHAPIN, WO NPU3BOAMIO OO0 MOPYLUEHHS eHep-
reTuyHoro G6anaHcy miokapga.

2. Kypcose (7 aniB) nikyBaHHs [AKMIT BiH6opoHoM (2,5
Mr/Kr B/M, OBi4i Ha A00y) BUKAMKANO aHrionNpOTEKTOPHY
hjlo, Ha WO BKa3yBa/I0 3MEHLLEHHS AeCTPYKTUBHUX 3MiH B
eHAoTeniouMTax CyauH Ta 3MEHLUEHHS YNCeNbHOCTI | po3-
Mipy TpoMGiB y cyamHax MLUP, wo npunssoanio Ao 3MeH-
LIeHHs HabpsiKy i rinokcii y miokapai. KapaionpotektopHa
nis BiH6GOpOHY NposiBNsinach TakoX 3MEHLLIEHHSIM YMCerb-
HOCTi HEKPOTUYHO-3MIHEHMX KapaioMiouuTiB i naowli gins-
HOK HEKPO3Y B Miokapai. Pe3ynbTatu ynbTpacTpyKTypHOro
JocnimkeHHs nokasanu, wo BiHGopoH Ha Thi FAKMIM npo-
ABNSIB BUPaXeHy MeMOpaHocTabinisytody ajto, Ha Lo BKa-
3yBa/10 3MEHLUEHHS OECTPYKTUBHUX 3MiH B MemOpaHax i
KPpUCTax MITOXOHAPIN | BMEHLIEHH AEeCTPYKLIA B Niasmo-
nemMax KapaiomiouuTiB Ta eHAOoTeNiouUTIB.

3. Kypcose (7 gHiB) nikyBaHHsa FAKMI TiotpuasoniHom
(50 mr/kr B/0, OBidi Ha A00y) CNpUAN0 3MEHLLEeHHIO ANCT-
POdIYHNX | AECTPYKTUBHUX 3MiH B MiOKapaj, K B Kap4jioM-
ioumTax, Tak i B cyamHax MLLP. AHrionpoTekTopHi, kapaion-
POTEKTOPHI Ta MembpaHocTabiniaytodn BNacTUBOCTI npe-
napary NpakTU4YHO He BiAPI3HANNCH 3a pe3ynbTataMmn Mop-
d0- Ta yNbTPaCTPYKTYPHOro AOCHifXeHb Bif, nogibHuMX
BJlAaCTMBOCTEN BiHOOPOHY.

4. TakKnM YMHOM, KypcoBe (74HiB) BBEOEHHS LLypaMm i3
FOKMIM BiH6opoHy Tak camo, sik i TioTpmnasoniHy, cynpo-
BOKYETHCS MPaKTUYHO OOHAKOBO BUMPKEHWMMU aHrio-,
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CPABHUTENNIbHOE BJIMAHUE BUHBOPOHA U TUOTPUA3OJIMHA HA CTPYKTYPY MUOKAPAA KPbIC NMPU
9KCNEPUMEHTAJIbHOW AOKCOPYBULIMHOBON KAPOUOMWOMNATUMU
UBanoBa 3.I'., CrenaHiok .U, Koposb A. M., UBaHoBa H.U.

Pe3lome. B onbiTax Ha Kpbicax BbiSIBIEHO, 4TO JIeYEHNE OCTPO 3KCrepuMeHTabHOW [AOKCOPYyOULIMHOBOM KapanoMuonarum
Bur6opoHoMm (5 Mmr/kr, B/mM) Takxe, kak n TuotpmasonvHom (100 mr/kr, B/6), COMpOBOXAAETCS MO3UTUBHBIMU U3MEHEHUSIMU
MOPDOIOrN4ecknX u ynbTPacTPyKTYPHUX rokasatenesi B noBPeXAEeHHOM MuoKapae.
KnioueBble cnoBa: BuHOOPOH, TnOTpMasosinH, LOKCOPYOMLMHOBAsS KapaANOMUONaTus, MUOKapa.

COMPARED INFLUENCE OF VINBORONE AND TIOTRIAZOLINE THE STRUCTURE OF RATS' MYOCARDIUM
DURING EXPERIMENTAL DOXORUBICIN CARDIOMYOPATHY
Ivanova Y.G., Stepanuk G.l., Korol A.P., Ivanova N.I.

Summary. The treatment of experimental doxorubicin cardiomyopathy by vinborone (5mg/kg in/m) and by the same way as
tiotriazoline ( 100mg/kg in/v) is accompanied with positive changes in morphological and ultra structural indexes of injured myocardium

at experiments on rats.

Key words: vinborone, tiotriazoline, experimental doxorubicin cardiomyopathy, myocardium.
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CUCTEMHI NPOSIBU 3AMNAJIbHOIO NMPOLECY B BPOHXO-JIETEHEBIN
CUCTEMI HA MOAEJ1I XPOHIYHOIo BPOHXITY VY LUYPIB

Macik H.I1.

Kadepnpa BHYTPiWHbOI MeanumMHn Ne2, BIHHULbKMIA HAUioOHaNbHWIA MeguyHW yHiBepcuTeT iM. M.I.Muporoea (Byn. Muporosa,

56. M. BiHHnug, 21018, YkpaiHa)

Peslome. ExkcriepuMeHTanbHI JOCIIXEHHS Ha MOAEesi XPOHIYHOro GPOHXITY Y LLYPIB Aa0Tb MIArPYHTS CTBEPAXYBATU, LLIO MU
X[POHIYHOMY 3ara/ieHHi B OpraHax AuxaHHs CrioCTEPIraroTbCs napasiesibHi O4HOCTPSIMOBaHI MOPGO/IOriyHi 3MIHUN Y NapeHXiMaTo3HuX
opraHax, miokapai, CriMHHOMY MO3KY TBaPMH, LLIO MOXE OYTY PO3LIIHEHO sIK CUCTEMHI MPOsIBY NMATOJIOr T 1ereHis.

Kno4oBi cnoBa: xpoHiuHi 06CTPYKTUBHI 3aXBOPIOBAHHS JIErE€HIB, eKCrepUMeHTaIbHa MOAEsb, CUCTEMHE 3araieHHs.

BcTtyn

B ocTaHHi pokn BY4EHMMM BUCYHYTa KOHLEMNL|S CUCTEM-
HOrO 3anasieHHs MNP XPOHIYHMX OBCTPYKTMBHUX 3aXBOPIO-
BaHHsaX nereHiB (XO3J1), 3rigHO 9KOI eKCTpanybMOHabHI
nposieu XO3J1 € HacniakoM NporpecyBaHHs i pPO3BUTKY 3a-
TAXHOrO 3anasibHOro npolecy B OPOHXO-NereHesii cuc-
Temi [ABpeeB, 2007; Kybbiliesa, MNoctHukoBa, 2007; Mep-
uea, KoHonkiHa, 2007; Hes3opoBa, bapxatosa, 2008;
YnuepuHa, MuniotmnHa, 2009; August et al., 2003; Andreassen,
Vestbo, 2003].

JloBeneHo, WO 3ananeHHs, ke aBnseTbcsa ¢isionoriy-
HUM MPOLECOM, CNPSMOBAHUM Ha 3aXUCT CTPYKTYpPW i
bYHKUIT opraHiamy, Npu po3BUTKY HaOMIPHO iIHTEHCUBHOIO
4yM 3aTHKHOrO NMPOoLECcy BTpadae CBOK i3ionoriyHy posb
[HeB3opoBa, bapxatoBa, 2008]. AkTuBi3auia 3ananbHOI
peakuji NoB'A3aHa 3 NMOLUKOOXKYIOHOIO OiE Ha pecnipatop-
HWIA eniTenin BipyciB, GakTepiit, iXHiX TOKCKHIB, Y1 HeiHdek-
LiMHMX ¢$akTopiB HaBKONULLHBLOrO cepepoBuila. Edek-
TUBHICTb NEPLUOro PiBHSA 3aXUCTy CNM30BOI 000NIOHKM pec-
NipaTopHOro TpakTy 3aNeXxuTb Bif B3aEMOil Npupomxe-
HUX HecneundiYHNX MexaHi3miB i HabyToro crneum@ivyHo-
ro iMyHiTETY, NP1 HEeOOCTaTHOCTI SKOr0 PO3BUBAETLCS 3a-
nanbHU Npouec. BuBinbHEHHA Npo3ananbHMX MeajaTopis
cnpusge Mmirpauii nenkoumnTie, nimdounTis, Makpodaris Ta
IHWKWX KNITUH nepndepnyHol KPOoBi Yepe3d eHaoTenin y
BOrHULLE 3ananieHHsa. Ha eTtani nisHboi da3n 3ananbHOl
peakuii Lj KMiTMHU BUBINbHAIOTE NPOTEONITUYHI PepMeH-
TN, Nepokcnpasn, Cynepokcnaasu, Lo nNpusBoanTb 40
YLWIKOMKEHHS eniTenito auxanbHuX WNaxiB. YLWKODKEHUNN
enitenin 6POHXiB € BOrHULLEM TFineppeakTUBHOCTI, Lo
MigBULLYE YYTNNBICTb PeLenTopiB OO0 30BHILLUHIX BMINBIB i
cnpusie po3BnUTKY BpoHxocnasmy i cynepiHdexdii. Lie B ceoto
yepry CTUMYJIIOE NMPOAYKLi0 rycToro cnuay, 36inblye 06-
car GpoHXiaNlbHOro CekpeTy i, 9K HacniaokK, NoripLye ape-
HaxHY dyHKUitlo Bporxie [KOouHa, 2008].

Ha paHHix eTanax 3axBoploBaHHSA 3anajibHWIA NPOLEC B
OpoHXxax, KNI YacTille NoKani3yeTbCs B MiNKMX BGpOHXax,
OpoHxionax i aumMHycax, € HacniaKoOM iHransauji TOKCUYHUX
KCEeHOBIOTMKIB Y T.4. i TIOTIOHOBOro aMmy. BiH Moxe marn
3BOPOTHI po3BUTOK. OgHaK, 3 4aCOM 3anafieHHsa ouxanb-
HUX LWUASXIB CTA€ XPOHIYHUM, NMEPCUCTYIOHMM, SKE NMPOTiKae
3 aKTuBaujielo HernTpodinis i Makpodaris. Lij kniTnHu Bigirpa-
I0Tb BXNMBY POJib B MPOTUMIKPOOHOMY 3axucTi. Pa3om i3
TUM, BOHW MOXYTb MOLUKOKYBATWU CTiHKM OPOHXIB Yepe3
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aKTMBaLiio MiENONepokcnaa3n i HeMTPodiNbHOI enacrasm.
Mpu ubomy BUHUKaE aucbanaHc B cMcTemMax npoTeiHasn -
iHriGiTOpM NpoTEeiHa3 i OKCUOAHTU - aHTUOKCUAAHTU, LLIO Y
CBOIO 4epry NpurHiyye cucremy imyHitety. ucbanaHc cu-
CTEMU NPO3anaibHUX | NPOTU3ANAIbHUX LMTOKIHIB, dak-
TOPIB POCTY CrpusitoTb NEPEXOAY 3BOPOTHOI OOCTPYKLT B
HE3BOPOTHIO, TOOTO BU3HA4aOTb BaxXKiCcTb nepebiry XO3J1
[LiBeTkoBa, BopoHkoBa, 2005; KOgnHa, 2008]. Oo natonor-
iYHOro npouecy 3anyvalTbCsl BPOHXM CepenHbLOoro Kanio-
Py, OpibHi BPOHXM Ta BPOHXIoNW. 3ananeHHs MoXe Croc-
Tepiratnucs i y Bennkux 6poHxax, iereHeBit napeHximi ta
nereHeBunx cyamHax [Plant, Elliot, 2003; Stockley et al., 2002].
IHTEHCUBHICTb 3ananbHOI peakuji HEBNVUHHO NiABULLYETLCA
3 MporpecyBaHHsIM XBOPOOW i nmocuneHHaM 6pOoHX006CT-
pyKUji. Y pasi nepeBaxaHHs iHPEKLIAHOro xapakTepy 3a-
roctpeHHs npu XO3J1 nig Qielo eHOOTOKCUMHY (rpamMHera-
TUBHA iHdeKUjisl) abo TeNX0EBUX KUCNOT (FrPamMno3nTnBHa),
K noTpanuan oo CUCTEMHOIO KPOBOTOKY i 3adikcyBanmcs
Ha LUPKYIOIYMX Y KPOBI MOHOUMTax Ta Makpodarax,
BiAOYBAETLCS MPOAYKLIS KIIIOYOBMX MapKepiB CUCTEMHOrO
3ananeHHsa - daktopa Hekposy NyxXinH - anbda (PHIM-a)
Ta iHTepdepoHy-y (IPH-y) 3aBasKM MexaHiamam No3nTUB-
HOro 3BOPOTHOro 3B'a3ky [Sanner, Konnerman, 2001].
Hapani 3anyckaeTbCcs Kackag BUBINbHEHHS NpO3ananbHUX
umTokiHiB (LK) (1J1-2,-6,-8,-10, elkozdaHoign), aKi cnpuyn-
HIOIOTb KJiHIYHI NPOSIBM CUCTEMHOrO 3ananeHHd. HasaBHiCTb
B CUCTEMHIN LMPKYN[LUil KNITUH 3ananeHHs i npo3ananbHUX
mMegaiatopiB y xBopux Ha XO3J1 Mmoxe npm3BoanTn oo cuc-
TEMHOIO NOLWKOIKEHHS TKaHWH Ta PO3BUTKY (POpPMyBaH-
HI0) Nno3asniereHeBnx NposieiB [HnyepmnHa, MuniotnHa, 2009].
Cepepn, GionoriyHux edekTiB nposananbHux LIK Baxnmse
3HAYEHHS MA€E YPXKXEHHS eHOOTEeNil0 CyauH, WO nongarae y
NiABULLIEHHI eKCnpPecii Ha NOBEPXHiI eHaoTenianbHUX KNITUH
TKaHMHHOro akTopa Ta BUAINEHHS iHriGiTOpy akTMBaTopa
nna3miHoreHy-1 [Profita et al., 2004]. Hacniokamun peani-
3alil OCHOBHUX MaToreHeTnyHmnx (akTopiB CUCTEMHOI 3a-
nanbHOI peakLii € MOPYLUEHHS MiKPOLMPKYNSILT yCiX OpraHis
Ta TKaHWMH OpraHi3aMy BHacnigoK PO3BMUTKY Cnamxy i MiKpOT-
pOMGIB; NOPYLUEHHS MPOHMKHOCTI Kaninspie i3 pO3BUTKOM
"CMHOPOMY BUTIKAGHHSA 3 Kaninapis”, WO Npu3BOAMTb A0
pO3BUTKY HabpsikiB BHYTPILLIHiX opraHiB [Cella et al., 2001]
Ha TAi iHaykuii npouecis anonto3y [Hodge et al., 2008],
[Grzegorcxyk et al., 2002]. Mpu uboMy Mae Micue 3Ha4YHe
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NiABULLEHHNA PiBHA Noka3HWkiB C-peakTUBHOro Oinky,
@dibpuHoreHy, ®HIM-a Towo [Ryan, 2004; Saeed, 2004;
Sutherland, Cherniak, 2004].

MoegHaHHA NosliopraHHMX NopyLLeHb HEraTMBHO BMJIN-
Ba€e Ha KJiHi4HUI nepebir XO3J1. MoxHa npunyctmTi, Lo
B 3HAYHIM Mipi YPaKEHHS iHLWWNX OPraHiB i cucrtem Ha Tni
NaTosorii NereHb € HacniAKOM CUCTEMHOro 3anajieHHs.
OpHak, AOCTOBIPHUX TBEPMKEHb NMPO MPUYNHHO-HACHIOKO-
Buin 3B'A30k XO3J1 Ta ypakeHHs Npu LbOMY iHLINX OpraHiB
i cnuctem B cyyacHin niteparypi He HaBoaMTbCs. Pa3om i3
TUM, KNiHIYHI CNOCTEPEXEeHHS cBigYaTb NPO Te, WO npwu
3arocTpeHHi XO3J1 sike, pakTnyHo, He nignarae snaney KC,
HaBiTb NPM IX BHYTPiLLHbO BEHHOMY BBEAEHHI, MalOTb MiCcLLe
MOMiopraHHi ypakeHHs.

BpaxoBytoun akTyanbHICTb L€l npobnemu, MeTor HaLLol
poboTn Byno Ha 6asi CTBOPEHOI MOAENi XPOHIHHOrO BPOH-
XiTy BUBYMTU BMJIMB XPOHIYHOro 3anajibHOro npouecy B
OpPOHXO-NEereHeBili CUCTEMi Ha BHYTPILLHI opraHu ekcne-
PUMEHTIbHUX TBAPUH.

Martepiann Ta metogu

EkcnepumMeHTanbHe OOCnigXeHHs NMpoBedeHO Ha 55
3p0poBux Binnx Lypax-camkax NiHii Bictap macoio 200-
250 r Bikom Big, 12 oo 16 micsauiB, 9KMUX yTpUMyBaIM Ha
CTauioHapHOMY pexuMi B ymoBax BiBapito. KOHTpOnbHY
rpyny cknanu 20 wypis. MogentoBaHHS XpPOHIYHOro GPOH-
XiTy BUKOHaHO 35 TBapuHaMm, SIki CKasin OCHOBHY Tpyny.
Mopenb cTBOptoBaNU LWSXOM iHTpaTpaxeasibHOro BBEAEH-
HSl 3aBUCI MIIKOAWCMNEPCHOrO Nuy, 3ibpaHoro MeTooom
ceamMeHTauii, 75% nunoBmx 4actok manu poamip oo 10
MKM, L0 3a6e3neyyBasio NPOHMKAHHS Ny A0 TepMiHasb-
HMX BpPOHXioN Ta anbBeos. TBapMHaMm nig, epipHUM HAPKO-
30M XipypriyHMM LUASIXOM OrOJlitloBasiv TPaxeto i MPOKOSIoM
MiX OBOMa XPALLEBMMW HaniBKiNbLSAMW FOAKOIO AiamMeT-
pom 0,8 MM BBOAMAU B il NPOCBIT 3aBUC MUY 3 PO3paxyH-
ky 10 mr Ha 100 r macu B 0,5 mn cTtepunbHOro ¢isionori-
YHOro PO34MHY OOHOMOMEHTHO. BBEpeHHs nuay noBTo-
proBaIN Yepes oauH MicsiLb.

3 MEeTOI0 NiATBEePOKEHHS CTBOPEHOI MOAENi XPOHIYHO-
ro GPOHXITY NPOBOANAN TCTONOMYHE AOCNIIKEHHS OPraHiB
OnxaHHs. Bnnne 3ananbHOro npotecy B OpOHX0-NereHesil
CUCTEMI Ha CTaH BHYTPILLUHIX OpraHiB NpoBOAVN LUJIIXOM
ricTONOrYHOro AOCHIMKEHHS NMeYviHKn1, HUPOK, cepls, Xxpeob-
Ta, KiCTKOBOrO Ta CMMHHOINO MO3KY €KCNepUMEeHTaIbHUX
TBapWH. BMBeOEHHs 3 eKCnepuMEeHTY YaCcTUHU TBapWH i
rictonoriyHe AOCHIAXKEHHS TKaHWUH OPOHXO-NEereHeBoro
anapary nposoaunu Yyepes3 3 i 6 MicaLiB Micnsa 3annneHHs
NIereHiB, MiKpoCKoniyHe OOCNIMKEHHS BHYTPILLHIX OpraHis
NpPOBOAMSIN Y CBITNOBOMY MiKpOCKoMi Yepes 3 MicaLi nicns
3anuiieHHs nerexis. [na uboro TBapMH BUBOOMIIN 3 €KC-
NepUMEHTY LWNAXOM Aekanitauii nig epipHUM HapPKO30OM.
PoskpunBanu rpyaoHy NOPOXHMHY, NepeB'a3yBain Tpaxelo i
BUOANSNN NTEreHeBO-CEPLEBUIA KOMMIEKC, 3 sIKoro Gpann
3pasku TKaHWHW nereHiB i cepus. PoskpuBann 4yepeBHy
MOPOXHUHY, BUAINANN NEYiHKY | HUPKWX. Buainanu i 3BinbHA-
NN Bif, M'SKUX TKaHUH XpebeT Ha BiacTaHi Bif, LLMIAHOMO A0
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nornepeKoBOro Biaainy, oTpMMyBanu CNNHHMIA MO30K. 3pas-
Kn TKaHuH pikcyBanm 10% po34mHOM dopmaniHy, a noTim
BUIOTOB/IEHI 3pian ¢dapObyBann reMaTokCusiHOM Ta eo3n-
HOM.

Pesynbratn. OOGroBOpeHHu.

BcraHoBneHo, Wo y TBapuH BXe Yepesd 3 micsuji nicns
3anunieHHs CrocTepiraeTbCs HabpsK CNM30BOI 0O0SIOHKM
OpoHxiB, HabyxaHHs GasafbHOI MemMOpaHKu eniTenito, BHac-
NiAOK 4Oro NpocBiT OPOHXiB 3BYXYETbCSA. CTiHKM OPOHXIB
NMOTOBLLEHI, HabpPsKNi, puUxno iHPINbTPOBaHI NimdpoumnTa-
MW, CErMEHTOSAEPHUMIN HEeNTpodinaMmm; cyauHN MOBHOK-
POBHiI, eniTenin geckBamoBaHui (puc. 1).

Yepes 6 MicsaUiB nicns 3anuieHHs onucaHi BULLIE 3MiHN
OiNbLLI BUPaXeHi, a B NPOCBIiTi OPOHXa BUABNAETLCA FHINHWIA
ekcynaTt 3 rmMbokKUMN eposiiMU M'aKUX TKaHWUH Ha MicLi
rHiHOro 3ananeHHs. Mano Mmicue popmMyBaHHA OPOHXOEK-
TagiB. Npu LUbOMY NPOCBIT BPOHXa B MicUgaX (OPMyBaHHS
OpoHxoekTasiB OyB Pi3KO PO3LLMPEHNI i3 THINHMM BMICTOM,
CTiHKN OPOHXIiB - 3i 3anasbHOIO iHGINbTPAaLieo (puc. 2).

B pewtn 6poHxiB NpocBiT 6yB 06TYpOBaHWUI CIN30BU-
MW 3MYLLIEHHAMMW, eniTenieM 3 HasgBHICTIO nenkounTis. Eni-

Puc. 2. MHiliHWI epo3nBHUIA GpoHxiT. x400.
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Puc. 3. bpoHxoekTa3s y nereHi 3 rHiiHMMm 3ananenHam. x100.

& sa? Nfaimaay

Puc. 4. PyﬁHyBaHHﬂMixaanonﬂpme nepeTMHok, dopmy-
BaHHSA em@izemu. x100.

Tenili NnepeTBOPIOBABCS B MPU3MATUYHUIA, KYBiUHWIA | cnto-
weHnin. Eniteniin iHwWmx 6poHxie OyB AeckBaMOBaHUM (pUC.
3). CnocTepiranocb NOTOBLUEHHS MiXXalibBEONAPHUX Nepe-
TUHOK, BiaMiYanochb piske NOBHOKPIB'S, HAOPSK i nekoum-
TapHa iHiNbTpauis ix; NPoCBiTM anbBeon 6ynu pPisHOi Be-
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T "3 _. -} ll..
Puc. 6. 3epHucTta anctpodis HUPKK, NepMBaCKyNsapHa 3anab-
Ha iHdinbTpauisa. x100.

. . |

Puc. 7. Habpsik, nelikountapHa iHdinbTpauia miokapay. x400.
JNINMMHKM 3 TEHOEHLIEI0 OO0 NiABULLEHHS MOBITPSAHOCTI B pe-
3ynbTaTi PO3PUBY MiXKaNbBEONSIPHNX MEPETUHOK | YTBOPEH-
HA eM@i3emMaTo3HOro ix po3wunpeHHs (puc. 4). Mnespa
MicusamMm Gyna NnoToBLUEHA 3a paxyHoK iHdinbTpauii nimgo-
unTaMn, CErMEHTOSAEPHUMN HENTPOdinamm; BCTaHOBIE-
HO MOBHOKPOBHICTb CYAVH.

TakMM YMHOM, pe3ynbTaTh FiCTOAOrYHOr0 AOCHIMKEH -
HS NIOTBEPOXYIOTb HASIBHICTb XPOHIYHOrO MHIMHOro 3ana-
JIeHHs1 BPOHXO-NereHeBoro anapary 3 enemMeHTaMmm GpPoH-
xianbHoI 06CTpyKLUIii. Ha Tni nporpecyBaHHs XPOHiYHOroO 3a-
nanbHOro npouecy Biadyeasiocb GOPMYBaHHS NEePUOPOH-
XianbHOro i NepuBackyisapHOro NHeBModibpo3y, BPOHXO-
ekTasiB i eMm@i3emMun nereHb.

dopmyBaHHA GPOHXO0BCTPYKTMBHOINO CUHAPOMY
nigTBEPKYIOTh PE3YNLTATU Bi3ya/lbHOrO CMOCTEPEXEHHS 3a
eKCnepPUMEHTaNbHNUMM TBaPMHaMW. [Npr LbOMY 'y TBAPUWH Micns
BBEOEHHS MUY BigMi4anacb Nporpecyioyda Buanma 3agmi-
Ka, 30iNbLUEHHS YaCTOTU i FMMNOUHU OMXaHHS, NOMIPHUIA aK-
poujaHO3 nanok, BYX, XBOCTA, BUAINIEHHS CEKPETY i3 HOCa,
LLIO CBiA4YNTb NPO HasBHICTb ANXaSIbHOI HEAOCTATHOCTI.

Y napeHxiMi neyviHkn BM3Ha4Yanacb 3epHMUCTa OUCTPO-
&dig renatoumTiB; BUpPaXKEHe MOBHOKPOB'S; iHDiNbTpauis
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Puc. 8. Habpsik, puxnaiHdinbTpavis Mo3KoBOi 000MIOHKN CMUH-
Horo mo3ky. x100.

CEerMeHToAEPHUMN HeNnTpodinamm nepunopTanbHbIX
TpakTiB i MibX6GanoyHMx NpPocTopiB (puc. 5).

MapeHxiMa HMPOK 3 NposiBaMn 3epPHUCTOI ANCTpodii
eniTenito 3BUTUX KaHaNbLiB, BUPAXEHUM MOBHOKPOB'AM
CyOViH, NepPMBACKYNSPHOIO 3ananbHOLO iH}INbTPaLIE CTPO-
Mun. BusHavaetbca ocepepnkoBa nimdonenkounTapHa
iHOINbTPaLUia CNM30BOI i NiACANS30BOI XNPOBOI KTITKOBUHU
MWCOK HUPKKU (puc. 6).

Y miokapaj BU3Ha4aeTbcs Habpsik, 0cepeaKkoBi KPOBO-
BMAMBKM i nomipHa nimdo-nenkountapHa iHdinbTpauia
CTPOMMU, 3epHUCTa ANCTPOdIN | pparMeHTaLia KapaiounTis
(puc. 7).

XpebeT npencraBneHuii ryb4acTtoro KiCTKOl 3BUYaNHOI
Oynosun. KicTkoBMiZ MO30K NpeacTaBieHni ik HePBOHUM Tak
i 6inMum napocTtkoM. M'sika Mo3koBa 000JSIOHKA CMWUHHOMO
MO3Ky Habpsikna, puxyo iH}inbTpoBaHa niMmdgonenkounTap-
HUMW efleMEHTaMU, CyOMHW il PI3KO MOBHOKPOBHI. BnaHa-
Ya€eTbCsa pi3ke MOBHOKPOB'S CYOMH M'SKOI MO3KOBOI 000-
JIOHKM CMIMHHOIrO MO3KY. Y PEYOBUHI CIMHHOMO MO3KY - ne-
PUBACKYNISPHUIA | NepuuennionapHuini Habpsk, puxna
iHiNbTpauia nimdbonerikouMTapHuMm enemeHTamm (puc. 8).

AHani3 0TPUMaHUX JaHMX CBIAYMTbL MPO Te, Lo NP XPo-
HiYHOMY BPOHXITi y LLypiB BGynM BUSIBNEHI SIBULLEA BUpPaXe-
HOro 3anaslbHOro MPOLECY B YCiX OpraHax eKCrnepumeH-
TaIbHUX TBAPUH.

Hawi paHi y3rogxylotbCcsl 3 pesdynbTataMmn JOCNIOKEHb
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Hast 6oNe3Hb NerkmMx Kak CUCTEMHOE
3abonesaHue /C.H.AspeeB //lNynb-
MoHonorusa.- 2007.- Ne2.- C.104-

[JBsopaxkosckasa U.B. MopdoreHes akcrepm-
MEHTAIbHOr O NbIEBOro OGPoHxMTa /
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iHWKnx aBTopiB. Tak, [lBopakoBckas I.B. 3i cniBaBTOpamun
[2001], cTBOpIOIO4M MOAENb XPOHIYHOrO NMNOBOrO OPOH-
XiTy, MiCN9 OOHOKPATHOro iHTpaTpaxeaibHOro BBEOEHHS
HeopraHiyHoro nuny, 4epes 3 i 6 micauie, He ANBASHUCH
Ha BUpPaxXeHe 3BifIbHEHHS NereHeBol TKaHWHW Bid NWo-
BMX 4aCTUHOK, Biamivyanu rinepnnasito KenmxonomioHunx
KNiTUH, NOOANHOKI eposii CTiIHKM OPOHXa, HE3HAYHO BUpPa-
XeHy rinepnnasilo NiMpoigHOI TKaHUHW, OiNSHKM nepuob-
POHXiaNIbHOrO i NepnBackyNapHOro ckneposy. MNMapeHxima-
TO3Ha YacTuHa NiereHie nepebynoByBanacb Mo TUMY LEHT-
puaumHapHoi emdizemun. LOCNimKEHHS IHWKWX OPraHiB i
CUCTEM aBTOPM HE MPOBOAUN.

AueHko B.IM. 3i cnisasTopamun [2001] B pe3ynbTari CTBO-
PEHHS Momesi XPOHiIYHUX HecneundiYHNX 3axBOPIOBaHb
JIEreHb LLNSIXOM BBEAEHHS CYCNEeH3ii Kypsadmx eputpounTiB
3 FOMOreHaToOM TKaHMHW NereHb, Yepes3 3 Micsaui Kpim 03-
HaK XPOHIYHOrO0 MHEBMOHITY, MOEQHAHOr0 3 PO3BUTKOM
emdizeMun nereHb crnocrepirann gucTpodivHO-0eCcTPyK-
TUBHI 3MiHN Miokapaa NpaBoro wiyHouka. L 3miHn aBTo-
P PO3LIHUAM K MOYATKOBI O3HaKM PO3BUTKY CEpLEBOI
HeOOCTaTHOCTI.

Aby Kxoyca Xanen [2004] B pe3ynbTaTi CTBOPEHHS MO-
neni 6poHxianbHOI acCTMU y TBapUH NiCNs TpaHCTOpakasb-
HOrO BBEOEHHS CMMPTOBOrO PO34MHY TyLi Yepes 3 Micsui
OTPUMaB OAHOCMPSAMOBAHI 3MiHM Y CNMU30Bii 0O0NOHL
OpOHXIB Ta LyHKa. ABTOP MOSICHIOE OJHOTUMHICTb 3MiH B
Pi3HMX OpraHax CrifleHUMN MexaHi3MamMn PO3BUTKY MaTo-
noriyHoro npouecy npy GopMyBaHHI anepriyHoro 3ana-
JIEHHS B opraHi3mi nabopaTopHUX TBapuH. BctaHOBNEHI HUM
Yy HaOHWPHUKax atpodis eHAOKPUHOLMTIB MO3KOBOIO LLAPY
3a paxyHOK MOBHOKPIB'A CMHYCOIAiB i Kaninsapis, O Bipor-
iOHO MPU3BOANTb A0 3HUXKEHHSI CUMHTE3Y KaTexonamiHiB i
MiABULLEHHSA TOHYCY rnagkoM'a30BUX €NIEMEHTIB CTiHKM
OpPOHXiB, OBPOHXION i CyaMH NereHis, aBTOp TakoX MOB'A3ye
3 PO3BUTKOM Q1EPriYHOr0 3anayieHHS.

BUCHOBKM Ta nepcnekKTuBM noganbLumx
po3po6ok

EkcnepvMeHTanbHi JOCAIMKEHHST HA MOAENT XPOHIYHO-
ro GPOHXITY Y LLypIiB JAl0Tb NiOorpyHTs CTBEpKyBaTH, LLO
NPy XPOHIYHOMY 3aMNaNEHHI B OpraHax AMXaHHS CrnocTepi-
ratoTbCsl NapanesnbHi 0OHOCNPAMOBaHI MOPMOAOriYHI 3MiHK
y MapeHxiMaTto3HMX opraHax, mMiokapai, CMMHHOMY MOS3KY
TBAPWH, WO MOXxe OyTM PO3UiHEHO SIK CUCTEMHI MPOSsIBK
narTonorii nerexis.

Y nopanbwiomy npu nikyBaHHi xBopux Ha XO3J1 nika-
pemM matoTb ByTn BpaxoBaHi BiporigHi 3MiHW B iHLWNX opra-
HaxX MauieHTiB OKpiM BPOHXO-NereHeBol CUCTEMM.

[sopakosckaa U.B., JaHunos J1.H.,
JlncoykuH B.'.n gp. //KnuH. megn-
umHa.- 2001.- Ne 2.- C.45-50.
Kybbiwesa H.N. CucremHoe BocnaneHme:
nepcrnekTueBa nccnegoBaHni, guar-
HOCTUKM N NNEYEHNSI XPOHUYECKOWN 00-
CTPYKTMBHOWM 60ne3Hun nerkmnx /Kyobi-
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CUCTEMHBbIE 3®®EKTbl BOCMAJIUTENIBHOIO MPOLLECCA B BPOHXO-JIEFTOYHOA CUCTEME MNPU
MOAEJINPOBAHUU XPOHUWYECKOIro BPOHXUTA Y KPbIC

Macuk H.I.

Pesiome. 3KCI'Iepl/lMeHTaI'IbeIe unccrenoBsaHnsa Ha Mogesin XpPoHuU4eckoro 6pOHXI/ITa Y KpbIC CBNAETEe/IbCTBYIOT O TOM, 4TO rpuv
XPOHN4YEeCKOM BOCra/leHun B opraHax AblXxaHusl HaﬁﬂlO,anOTCFl napassiesibHble O4HOTUTHbIe Mopd)onorw-lecm/le U3MeHeHuns B ra-
PEHXNMATO3HbIX opraHax, mwvokapae v CriMHHOM MO3re XWBOTHbIX, KOTOpble MOryT ObITb pacueHeHbl Kak CUCTeMHbIe [1PosiBJIeHNSs
rnarosioruun Jierkmx.

KnioueBblie cnoBa: XPOHWn4eckne O6CprKTI/IBHbIe 60n1e3Hu Jierknx, sKcriepyMeHTasibHoe mogesinpoBaHve, CUCTeMHOoe BocCra-
JieHne.

SYSTEM EFFECTS OF INFLAMMATORY PROCESS IN THE BRONCHIAL AND LUNGS SYSTEM ON THE MODEL OF
CHRONIC BRONCHITIS FOR RATS

Masik N.P.

Summary. The results of present research of the rat model of experimental induced chronic bronchitis allow to suggest that parallel
identical morphological changes in parenchimatosis organs, myocardium, spinal cord of experimental animals have been observed
due to chronic inflammation in the respiratory tract, that could have been considered as a systemic manifestations of pathologic lung
changes.

Key words: chronic obstructive lung diseases, experimental model, systemic inflammation.
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BNJINB EHTEPOCTEJTIO HA CTAH NEYIHKU NMPU SACTOCYBAHHI

AHTUPETPOBIPYCHUX NMPENAPATIB
lMocoxosa K.A., Hikonaes B.I.", LLes4yk O.0., Onewyk O.M., Kniwy I.M., Oauko T.B., Hikonaesa B.B.

TepHONINbCbKNI AEPXaBHUN MeONYHUIA YHiIBepcuTET imeHi |.A. TopbayeBcbkoro (mariaaH Boni, 1, m.TepHonink, 46001, YkpaiHa);
IHCTUTYT excrneprMeHTaNIbHOI NaTonorii, OHKoJorii Ta pagiobionorii im.P.€.Kaseubkoro HAH Ykpaitn, kadenpa dapmakonorii (Byn.
BacunbkiBcbka, 45, Kunis, 03022, YkpaiHa)

Pe3stome. B excriepumeHTax Ha HeniHiviHux Ginux Lypax BCTaHOB/EHO, L0 EHTepocresib nonepeaxye nopyLLIeHHs ricToCTPyK-
TYPY NMEYIHKU, aKTUBALLIIO MEPEKNCHOIO OKUC/IEHHS JTiNiaiB, MoripLLUeHHs ii AETOKCUKaLiVIHOI QYHK LT, sika BUHUKAE Py TOBTOPHOMY

komM6iHOBaHOMY 3acTocyBaHHI EgpaBipeH3y, JlamiByauHy i CraByavHy.
KnwouoBi cnoBa: EgasipeHs, JlamisyauH, CTaByavH, nediHka, EHTepocresis.

BcTtyn

BnpoBamkeHHS BUCOKO aKTMBHOI aHTUPETPOBIPYCHOT
Tepanii (BAAPT) OKOPIHHUM YMHOM 3MIHWNO NiKyBaHHS
BUT-iHpikoBaHMX NaUIEHTIB, 3HAYHO MOHM3UBLUWN MOKA3HU-
KM CMEPTHOCTI Ta yCKnagHeHb, cnpuinHeHnx BIJT/CHIOom
[Egger et al., 2002]. OpHak TpuBane KOMOGiHOBaHe 3acTo-
CyBaHHS1 aHTUPETPOBipyCHUX (APB) npenapariB He 3aBxaun
€ 6e3neyHuM pns nauieHTiB. KinbkicTb noGivyHux edekTis,
B TOMY YWUCAi, FrENaTOTOKCMYHUX peakLin, nig 4ac npose-
neHHsa BAAPT carae 20%, Wo y TPeTUHI BUNaakiB npu3Bo-
OnTb 00 NpunuHeHHs nikyBaHHsA [Nunez, 2006]. Hepioko
HeraTMBHI peakuii € HacniaKom gpapMakonoriyHol B3aeMogji
APB-3acob6iB Mixx cobolo Ta 3 iHWKUMK rpynaMu Nikie, B
TOMY 4YUMCAi Ha PiBHI MiKPOCOManbHOI GEPMEHTHOI CucTe-
Mn (M®PC) renatoumTiB. 3aranbHoBigoMo, wo MPC 3abes-
neyvye 3axmcT Bif, TOKCUYHMX CMOJSIYK €K30- Ta EHOOMEeHHO-
rO NOXOMKEHHS, B T.4. MeankameHTiB [Ap4yakos, 1983; Kys-
HeuoBa u ap., 2007]. MpoTe, y npoueci MeTabonivyHuX ne-
pEeTBOpPEHb NikapCbki 3aC06M MOXYTb iHAYKYBaTK abo iHridy-
BaTu MIiKPOCOMaJlbHi OKCUTeHa3n 3i 3MillaHO (YHKLIED
Ta, 9K Hacnigok, 3MiHoBaTn GapMakoKiHETUKY iHLWMX
NiKapPCbKUX CepeaHunKiB, WO NPU3BOANTbL OO HEAOCTATHbLOI
edeKTMBHOCTI NikyBaHHS, abo X A0 PO3BUTKY TOKCUYHUX
edexTiB [[onoseHko, 2001].

Mera pocnigXeHHs: BCTaHOBUTU 3MiHW MOKa3HWUKIB cTa-
HY MeYiHKM Ha TNi NOBTOPHOrO 3aCTOCYBaHHS KOMOIHaU,i
aHTUPETPOBIPYCHUX Npenapartie (EdasipeHay, CTasyamHy,
NamiByamHy) Ta npu ii noegHaHHi 3 EHTepocrenem.

Martepiann Ta metogmu

JocnimkeHHs npoBoannm Ha Ginvx naboparopHmMX LLy-
pax-camugax Baroto 150-170 r, kOTpUx po3ginunn Ha Tpwu
rpynu (n=10): 1 rpyna - KOHTPOSb; 2 - TBAPWUHU, KOTPI OT-
pumyBanin koMbGiHaujio APB npenaparie, KoTpa Bkodana
NamisyamH (3TC, 60 mr/kr), CrasyounH (d4T, 10 mr/kr) Ta
EdagipeHs (EFV, 160 mr/kr); 3 - kpiMm komb6iHauii APB npe-
naparis, oTpMMyBanM npenapar EHTepocrens - nacty ansa
nepopanbHOro 3actocyBaHHs (650 mr/kr). Yci 3acobu BBO-
OVUNN BHYTPILWHbOLLIYHKOBO LWOAHSA, NpoTaroMm 14 pOHiB;
KOHTPOJbHA Fpyna oTpMMyBaa aHanoriyHi 06'eMun PO3YUH-
Huka. [ng nonepemkeHHs nornnHaHHa APB npenaparis
COpBEHTOM MPOMIXOK MiX X BBEOEHHSAM CTaHOBUB 5 ro-
OvH. Ha 15 peHb TBapuvH gekanityBanm Mifg TioneHTanoBumM

HaPKO30M, AOTPUMYIOHMCh MPUHLMNIB EBPONENCHKOI KOH-
BeHL,i i3 3axmMcTy nabopatopHux TBapwuH. BuaHavanu Ha-
CTYMHi NOKa3HMKK: piBeHb rigponepekucis ninigis (IMJ1) y
nediHui [FaBpmnnos, MuwkopyaHas, 1983]; piseHb TbK-ak-
TnBHMX npoaykTis (TBI) y romoreHarax nedviHkn 1a cupo-
BaTui kposi [AHaopeesa n gp., 1988]; npoBoannn BMAOINEH-
HS MITOXOHZPIANIbHOI Ta MIKPOCOMa/IbHOI dpakLiii renato-
umTie [KapysunHa, ApyakoB, 1977]; sctaHoBAoBanm N-ge-
MEeTUNa3Hy Ta p-TigpokcunasHy akTmeHicte M®C, gka e
MapKepammn akTMBHOCTI cneumdidyHux isopopM LINMTOXPO-
My P450 - P4503A ta P4502E1 [Kapy3uHa, Apyakos, 19771,
AKTUBHICTb MITOXOHAPIIbHUX (PEePMEHTIB CyKUMHaTaAeria-
poreHasu (CAIN [EweHko, Bonbcknii, 1982] ta umtoxpo-
mokcnaasn (LXO) [KpneueHnkosa, 1977]; BMICT 3arasibHOro
Ginkay cMpoBarTLi KpoBi CTaHAAPTHMM HABOPOM PEeaKTMBIB
OO0 HMM "®unmncnut anarHoctTmka”, YkpaiHa; npoBoaunm
ricrtonoriyHe OOCNiIMKEHHS nediHkn wypis. OTpumaHi pe-
3yNnbTaTh NiggaBanu cTaTMCTUYHIN 06po0bL y nporpami Excel
3 BUKopucTaHHam tkputepito CreiogeHTa npm p<0,05.

PesynbTtatn. OGroBOpeHHS

BcraHoBneHo, wo APB-npenapatn npu ix NOEAHaHOMY
14-peHHOMY BBEAEHHI NPN3BOAMN OO0 aKTUBALil Nepeknc-
HOro okmcHeHHs ninigis (MOJ1) 3 niggnweHHsaM pisHis TBI
y cupoBartui kposi Ha 69%, I'MJ1 Ta TBIMN y neviHyi Ha 70 Ta
107% BionNoBigHO y 2 rpyni, NOPiBHAHO 3 KOHTponem. g
BNAMBOM KoMOGiHauji EdaBipenay, JlamiByamHy Ta CraBy-
OVHY cnocTtepiranocbk 3pocTaHHs N-oemeTunasHoi akTuB-
HOCTi MiKPOCOM nediHkn Ha 28%, NOpiBHAHO 3i 300POBU-
Mn TBapuHamu (Ttabn. 1). Bigomo, wo peakuis N-npemeTtn-
JIIOBAHHSA AMMETUNAHINIHY 30iINCHIOETLCS 32 JONOMOrOH Lin-
TOoXpomy P4503A [Fepuy, 2009]. Takox aoBedeHo, LWO
EdaBipeH3 meTaboniayerbea y nediHui nepesaxHo i3odop-
Moto umToxpomy P450 - P4503A [Barry, 1999; Kwara, 2008],
NMPOSBASAOYM HA HEl iIHOYKTUBHWIA BNAMB, Toai 9k CtaByamH
Ta JlamiByomH 6ioTpaHChHOPMYIOTLCS LUISIXOM TJIOKYP OHi-
[auji, He BNanBato4m Ha cuctemy uytoxpomy P-450 [Mouly,
2006]. Takum 4MHOM, 3pOCTaHHA N-OeMeTuna3Hol akTuB-
HOCTi MIKPOCOM Yy HalwmMx AOCNiJgax € pesynbTaroM iHayK-
TMBHOro Bnney EdagipeH3y. BogHo4vac 3pocTtana KinbkicTb
3aranbHoro Ginka y cupoBaTtui kpoBi Ha 20% (Tabn. 2),
O TaKoX MOxe OyTu noB'sidaHe 3 iHOyKyBaHHaM Eda-
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Ta6nuuga 1. AKTUBHICTb MIKPOCOM MeYiHK1 Npu 3aCTOCYBaHHiI
APB npenapartie Ta koMbiHOBaHili Tepanii 3 EHTepocrenem
(M£m).

APB APB
MokadHuk KoHTponb npenapatu +
npenapatu
EHTepocrenb
N-pnemetnnasHa . 0,96+0,04
aKTUBHICTb, 0,80+0,06 1‘036%‘35 p>0,05;
MMOJb/(KI X XB) p<0, p,>0,05
p-rigpokcmunasHa . 0,54+0,03
aKTUBHICTb, 0,64+0,02 o‘t%‘gb? p<0,05;
MMOJb/(KI X XB) p<o, p,<0,01

Mpumitka: TyT i B noganbwomy: 3MiHW OOCTOBIPHi: P - BigHOC-
HO KOHTPONBLHOI rpynu, P, - BIAHOCHO rpynu, sika oTpumyBasa
APB npenapatu.

Ta6nuuga 2. MokasHMKM aKTUBHOCTI MiTOXOHOPIaNbHUX ¢ ep-
meHTiB CAI Ta UXO npu 3actocyBaHHi APB npenapariB Ta
KOMOiHOBaHi Tepanii 3 EHTepocrenem (M+m).

APB APB
MokasHuk KoHTponb npenapari npenapatun +
P P EHTepocrens
2,76+0,07
cAr, mmons/(kr x x8) | 3,34+0,01 2‘1%18621 p<0,003;
p<Y, p,<0,05
16,32+0,36;
LIXO, mmonb/(kr x xg) | 17,2z0,51 | 16:3%0.36 0>0,3;
p>0,2
! p,>1,0
67,7 £0,4;
3BaranbHuit 6inok, r/n 61,6+0,1 74‘28160614 p<0,001;
p<Y, p,<0,001
1,2 -
T 1 B KOHTPO/Ib
L 08 =
7 g’g i * APB npenapaTty
-] 4
g 02
0 -

B APB npenapaTu

N - gemeTtnnasHa p- rigpokcunasHa + EHTepocrenb

Puc. 1. lNopiBHSANbHA aKTUBHICTb MIKPOCOM MEYiHKW Npu 3ac-
TocyBaHHi APB npenaparis Ta Ta koMbiHOBaHi Tepanii 3 EHTe-
pocrenem (M£+m).

MpumiTka. * - 4OCTOBIPHICTb BIAHOCHO KOHTPOMLHOI rpynu, **
- BiQHOCHO rpynu, ska orpumysana APB-npenapartu.

BipeH30M cuctemun umtoxpomy P450, ska, B TOMYy ynchi,
Gepe yyacTb y cuHTeSi Binkie [Berruet, 2005].

Mpu pBotmxHeBoMy BBeaeHHi APB 3acobiB criocTepi-
rasioCb 3HMXEHHS P-TiApPOKCMNA3HOI akTUBHOCTI MiKPpOCOM
Ha 33%, Wwo Moxe 6GyTW HacnigkoM MiABULLEHHS BMICTY
TOKCUYHUX NPOAYKTIB NEPEKMCHOIO OKUCHEHHS Niniais [Day,
Lewis, 2004].

BcraHoBneHo Takox, Wwo nig, BnanBomMm komoGiHauii APB
npenapariB BiAOYBaIOCb 3HWXEHHS aKTUBHOCTI MIiTOXOHA-
pianbHol COI Ha 27%, NOPIBHAHO 3 KOHTposnem (Tabn. 1).
Bigomo, Wo ons HykneoaumpHux iHriGiTopie 3BOPOTHOT
TpaHckpuntaan (HI3T), oo sknx Hanexarb JlamiByauH Ta
CTaByauH, TUMOBOK € MITOXOHApiasbHa TOKCUYHICTb
[Brinkman, 1998; Fouty, 1998]. Lli npenapatn € nponikamm
Ta iHribyloTb 3BOPOTHIO TpaHckpunTaly BT nuwe nicns
nepexony B akTUMBHY GOPMY LUASXOM BHYTRILUHbOKITUH-
Horo docdopunioBaHHsa. Mpu ubomy HI3T npurHivyioTe
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Puc. 3. lNicronoriyHa cTpykTypa nedviHku npu 14-geHHOMyY BBE-
LEHHI aHTUPETPOBIPYCHUX Npenaparis. [eMaToKCUIiH-€03nH.
x160.

rama-nosnimepaay, ska BignoBiganbHa 3a penikauilo MiTo-
xoHapianbHoi AHK, 6ionoriyHUM NpU3HAYEHHSIM SKOI € KO-
JOyBaHHS cyGoaMHMUb GEPMEHTIB AMXaIbHOMO NaHLora, Lo
3HaxX0OsATLCS Ha BHYTPILLHIA MeMbpaHi MiToxoHApin. Bigno-
BiOHO, 3HMXEHHS KOHUEHTpauji MiToxoHapianbHoi AHK nig,
BnavBoM npenapatie HI3T cynpoBoOXyeTbCs NOpyLUEH-
HAM QYHKLUiT AMXanbHOro naHuora umx opraden [Lewis,
2003].

Mpu3HadyeHHs1 eHTepocopOeHTy EHTepocrens cynpoBoa-
>XYBaJIOCb MOKpaLLaHHAM CTaHy nediHkn. Y 3 rpyni TBapuH
nokasHukn aktmeHocTi MOJT 3HMxyBanuck: piBeHb TBIMN y
cupoBarui kpoBi - Ha 11%, I'MJ1 ta TBIN y neviHui - Ha 31 Ta
38% BIiONOBIAHO MOPIBHAHO 3 TBapuHamu 2 rpynu. MNpu
LLbOMY 3pocTasia LWBNAKICTb MPOLLECIB TP OKCUITIOBAHHS Y
neviHui: p-rigpokcmnasHa akTMBHICTb MIKPOCOM Y L rpyni
cTaHoBuna 85,5% Bia, nokasHmMka KOHTponto (puc. 1). Ak-
TnBHicTb CAI 3poctana Ha 13%. EHTepocrenb, Npu noro
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Puc. 4. McronorivHa CTPyKTYpa neyiHKu npu KOMBIHOBaHOMY
BBeAeHHiI APB npenapartis Ta EHTepocrento npotarom 14 ai6.
FematokcuniH-eo3uH. x160.

BBeAeHHi Ha Tni APB npenapartie npotarom 14 gHis, He
BM/MBaB Ha akTMBHICTb LUXO Ta wBunakictb peakujii N-ge-
METW/IOBaHHS, afie BiAHOBJIIOBAB PiBEHb 3arasibHOro Ginka
y cupoBartlj KpoBi (Tabn. 2).

[Mpu rictonoriyHoMy AOCHIMKEHHI TKAHWUHW MEYiHKU TBa-
pVH, gki npotaroMm 14 gHiB oTpumMyBany kombGiHauilo APB
npenaparis, BUSABIEHO NOMIiPHi 3MiHM TpabekynspHOI CTPYK-
TYPU NEYiHKOBOI 4acTo4ku (puc. 3). LleHTpanbHi BeHW Ta
CUHycoign Gynun AeLlo po3WrpeHi Ta He MICTUAW epuUTpPo-
unTiB. MakpodaranbHa akTUBHICTb Oynia BUpaxkeHa NoMipHO.
HaBkoOno nopTanbHUX TPaKTIiB NepeBaxann 3ipyacTi petu-
KynoeHgoTeniounTn. Ha okpemunx ainsaHkax cnocrepiranacb
nimdorictiountapHa iHdINbTpauis HaBKONO XOBYHUX MPO-
TOK. Y KNiTUHax nepndepmnyHoi YaCTUHU NEYiHKOBUX Yac-
TOYOK CrocTepiraincb sBULLA NOMIpHOI GiNKoBOI rianiHo-
BO-KpanenbHoi anctpodii.

Y rpyni TBapuH, siki, okpiMm komb6iHavji APB npenaparis,
oTpumyBanu EHTepocrenb, 6ynu BiacyTHi 3MiHM Tpabeky-
JIIPHOI CTPYKTYPU YacTouok (puc. 4). LieHTpanbHi BeHn Bynn
4acTKOBO POS3LUMPEHi Ta 3anOBHEHI epuTpouMTaMm, Croc-
Tepirasiocb NMOMIpHE PO3LUMPEHHS CUHYCOILIB, Y KOTPUX

Jlitepartypa
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epuTpounTn 6ynun BiaCyTHi. MakpodaranbHa akTUBHICTb
Oyna cnabo BupaxeHa. B umtonnasmi KnitTuH LEeHTpanbHOI
4aCTMHW 4YacTo4oK BigMiyeHO cnabo BupaxeHy 6inkoBy
anctpodito. Cepen nepndepuyHUX renaTtoumnTiB 3ycTpiya-
JINCb KNITUHK 3 ABOMA 4pamMu.

BUCHOBKM Ta nepcnekTuBM noganbLumx
po3pob6ok

1. KomGiHaLis aHTupeTpoBipycHUX 3acobie (EdasipeH-
3y, JlamiByauHy, CtaByanHy) npu ii BBeAeHHi nabopartop-
HUM TBapUHam npoTsrom 14 Oi6 BUKIMKAE NOPYLUEHHS CTa-
HY MeYiHKM, WO MNPOSIBASETLCS aKTUBAUEd NEePEKMCHOro
OKWUCHEHHS niniagiB, 3MiHamMu ii AETOKCUKALIMHOI YHKLT
(MPUrHIYEeHHAM P -TiAP OKCMNA3HOT akTUBHOCTI MiIKPOCOMas1b-
HOI PEPMEHTHOI CUCTEMU FrenaToumTiB Ta 3POCTaHHAM NpPO-
uecis N-oemMeTunioBaHHs 32 paxyHOK iHAYKTUBHOrO BMN-
By EdaBipeH3y Ha cuctemy umtoxpomy P450), 3HMXKEH-
HAM aKTMBHOCTI CyKUMHATAErigporeHasn MITOXOHAOPI re-
NaroumTiB, NOMIPHUMM 3MiHAMW TiCTOMIOTIYHOI CTPYKTYPU
neyiHkn (He3HayHow 6iNKOBOIO rianiHOBO-KpanesbHO
ANcTpodieto, HU3bKOK MakpodaraibHOK akTUBHICTIO KNITUH
Ta OesdkMMn NposiBaMn xonecTasy 3a BifACYTHOCTi O3Hak
rOCTPOro NMOpPYLUEHHSI KPOBOOOGIry).

2. MNpenapat EHTepocrens - nacta gjas nepopasibHOro
3aCTOCYBaHHS CNPUSE 3MEHLLEHHIO 03HaK MOPYLLEHHS CTa-
HY Me4iHKM, CMPUYNMHEHOro KOMOIHALEID aHTUPETPOBIpYC-
HUX NpenapariB nNpu iX NOBTOPHOMY BBEAEHHI. Lle niarsep-
KYETbCS 3HUXKEHHSAIM aKTUBHOCTI NMPOLECIB NEPEOKNCHEH-
HS MeMOpaHHMX NinigiB, NokpallaHHAM 3HEeLLIKOOXKY4OoT
bYHKLUIT NeYiHKn, 30Kpema 3POCTaHHSAM akTUBHOCTI i30¢op-
Mu umtoxpomy P4502E1, dyHKLOHYBaHHS AnXanbHOro naH-
Lora MIiTOXOHZPINM, BiAHOBIEHHSAM FiCTOCTPYKTYPU renaro-
UMTIB, NIABULLIEHHSM iX pereHeparopHuX MOXJIMBOCTEN.

BcraHoBneHa Hamu 3patHiCTb EHTepocrens nonepen-
XyBaTW NaToNOriYHi 3MiHW, 9Ki BUHUKAIOTb Yy NEYiHUi npu
NoBTOPHOMY KOMOGIHOBaHOMY BBefeHHi EdasipeHay, Jla-
MiByanHy Ta CraByauHy, OOBOAMTb OOLBbHICTb MOro no-
[anblUoro nornMbneHoro BUBYEHHS K 3aco0by, SKMii MOXe
OyTn 3 yCriXomM BUKOPUCTAHWUI Ofs NONepemkeHHs aTpo-
FEHHOrO YPaXEHHS MeYiHKWU Npu NPOBEOEHHI BUCOKO ak-
TUBHOI @HTMPETPOBIPYCHOI Tepanii.
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