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BJIUAHUE ®U3HUOJOITNMIYECKN AKTHBHbBIX BEILLECTB
HA BCACBIBAHHME B KMUIEYHHUKE

Perynsuusi BcachlBaHHS B 3K€JIyJOYHO-KHIIEUHOM TPAKTe HCCJAELYETCS
MHOruMH aBTopaMu. CyIlleCTBEHHO M3y4YeHa HEpPBHAs H SHIOKPHUHHAS DEry-
JALHA De30POTHBHON JeATENbHOCTH KHINEUHHKA, B TO BPEMs KaK BJHSHHE
(H3HOJIOrMUECKH AKTHBHBIX BELIECTB (CEPOTOHHHA, THCTAMHHA, alleTHJIXO-
JIHHA, NPOCTarJaHIMHOB, LMKIMYECKHX HYKJIEOTHIOB, MENTHUAOB M BHTAMH-
HOB) Ha 3TOT IpPOIleCC M3YYEHO MeHee CYIIEeCTBEHHO. B mocjepnye rofsl Hc-
CJIE[IOBAJIH BJIMSHHE CEDOTOHHMHA HA TeyeHHe De30POTHBHON (DYHKUHH KH-
weunuka. O6HapyXeHO, YTO IPH ONHOBPEMEHHOM BBEJEHHU B H30JHPOBaH-
HyIO meTqo towell Kumku cobaku 5 u 10 Mr ceporonuna u 0,42 MoJb/a
TJIIOKO3bl BCachlBaHHE caxapa 3aMmeTHO Bospacraer [5]. Tako#l ke addekr
HabJ/ofaercss U IPH NapIHTEPAJbHOM BBEIEHHM CEPOTOHHHA, B YaCTHOCTH
ero n03bl 0,5 Mr/kr. CepoTOHHH OKashiBaeT CTHMYJIHpYIOIEe BJHSHHE H Ha
pesopOuuio rJIMIMHA B TOHKOH KHIIKe co6ak. DTH 3aKOHOMEPHOCTH IOJ-
TBEPIKJEHEl pe3ysJbTaTaMH ONBITOB in vitro, mpoBefeHHBIX € MOMOIIBIO BHI-
BEDHYTBIX MELIOYKOB, 00pasOBAHHBIX IO ONHMCAaHHOMY cmoco6y [75] wu3
tomlelt kumKkH Kpeic [5]. TIo uHOMY B/HSET CePOTOHMH HA BCAacHLIBAHHE BO-
apl. Ilpu ero BBeZieHHH IPOCBET KHUIKH HJIM BHYTPUBEHHO Pe30POLHS KHIIKH
yraeraercs [77].

BinsHue aneTHAXONMHA Ha BCACHIBATENbHYIO JESTEJbHOCTh TOHKOH
KHIIKH HCCIefoBaNlH Ha cobakaX. IIpW CHHXKEHHH aKTHBHOCTH XOJIHHACTE-
Passl B CJIM3HCTON 000JI0YKe KHIIECUHHMKA, BJEKYIIeM 34 cOoG0il yBeanueHHe
COZlepKaHUsl B HEll alleTHIXOJHMHA, YCHJIHBAeTCS BCACHIBAHHE IVIIOKO3HI [8].
3aMeTHO NOBBHINIAETCS BCACBIBAHHE IJIIOKO3H M TJIHIMHA B H30JHDOBAHHOM
nerje Tomed KMIKH co6aK IIPH OXHOBPEMEHHOM C ameruaxonauuoMm (1 mr)
ux BBeleHuH [4]. CtuMyaupyeTcs Takxke pe3opOuus MOHOCAXapHIOB H
AMHHOKHCJIOT, IIPH OZHOBPEMEHHOM C rucraMuHOM (1 MTr') BBeIeHHH HX B
OEeTJNI0 TOHKOH KHMIIKH M NPH IIOJKOXKHOM €ro BBeJeHHH cobakam (mo3a
0,1 mr/kr) [5]. Onmako BcacHBaHHe H3OTOHMUECKOTO PACTBOPA IJIIOKO3H B
KHIIEYHUKE KPBIC IIOCTE INOJKOXKHOI'O BBENEHHS [HCTaMHHA 3aMeJsier-
cs [1].

DH3HOIOrHYeCKH AaKTHBHBIE BELIECTBA H3MEHSIOT BCACHIBAHHE B KHILIEU-
HHKEe U HeOpPTaHWYecKHX coeguHeHuidl. ITo HabaoneHUAM HccaegOBaATENEH
[16] aumeTHaIXOJHH yrHeTaeT BCACHBAHME HATPHS B TOJCTOH KHIIKe KpEHIC.
YrHeraer BcachiBaHHE JKese3a B TOLIEH KHIIKE cO6aK M OJHOBPeMEHHOe
BBEJICHHE PACTBOPA CEPHOKHCIJIOro xkKejesa M cepororuHa (10 mr) [6].

B emunnuynBIX paboTax paccMaTPUBAETCs BJHSAHHE NPOCTArIaHIHHOB
Ha BCACHIBAaHHE B KHIIEYHHKE. YCTAHOBJIEHO, UTO BCACHIBAHHE TIJIOKO3HL B
H30/JIMPOBAHHON MeTJie TOHKOH KHIUKH cOGak yrHeraercss MOJA — BJIHSHHEM
npocrarnmauguuos E; u Fol  [13]. Ilpocrarmangus E; (kxoHumesTpanus
2X107*) yrmeraer BcachiBaHHE JIH3HHA B TOHKOH KHIIKe KPhIC H depernax
[34]. Onnako BcachiBaHWe LMHKA B TOHKOH KHIUKe KDBIC IIOX BJIHSHHEM
npocrarnanguia By ycunusaercs. Ilpocrarmanaun E, TagkuM geficTBHeM He
obGnanaer [33, 68]. IIpocrarnanaun E yrueraer BcachiBanHe BOABI B KHIIEY-
HHKe KPBhIC H KPosiuKoB [50].

Henasno [11] ompenenuin posb NENTHAOB M IMKIHYECKHX HYKJIEOTH-
IOB B Pe30POIMH NHTATENBHBIX BEINECTB B KHUIIEUHHKE, HCCJAECAYS BJHSIHHE
JKeJIyA0YHOro (akTopa CBHHbM, COMATOCTATHHA, CyGCTaHIUK P, INIIOKaroHa,
HefipoTeHsuna, GombesnHa, Vip-MOTH/IMHA, IeHTaracTpuHa Ha BCachIBAHHE
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[JIIOKO3BI B TOHKOH KHLIKe Kphic. Haluiy, 4To TOJAbKO (GyHAAJbHBIE (akTop,
SKCTPATHPOBAHHBIA BOXOH M3 CIM3HCTOH OGONOYKM IJKeJyAKa CBHHbH, BBE-
JIEHHBII BHYTPHBEHHO, CPa3y SIBHO CHHMXKAeT BCaChlBaHHE caxapa B TolLed
KHUIIKE, B TO BPEeMs KakK JAPyrHe BOCeMb YHNOMSIHYTBIX IIENTHI0B HE BBISBI-
BAIOT NOJOOHBINH 3D DEKT.

UccenoBajy TakKikKe BJIMSHHE NMENTHAOB HAa BCACBIBAHHE 3JIEKTPOJHTOB
# Bogsl B Kumeunuke [59]. Ileppysmpys KMINEYHHK COOAK ¢  MOMOLIBIO
TPeXKaHAaJbHOTO 30HJa PAcTBOPOM HATPHS XJsopa [14] nokasanu, 4TO MOX
BIUSHHEM BHYTPHBEHHOTO BBejenus Gombesniua (1 Mkr-kr—!.u—!) BcachiBa-
HHe HATPHS ¥ BOJAB TOPMO3HTCH, a snKedamuna (20 MKr-Kr—!.u~!) akTHBH-
pyercsi; yCHJIMBAETCs W BcacblBaHHE XJOPHAOB [22, 39, 45]. ITomobHoe HAO-
JIOLAJH M y deJoBeKa. BHYTpHBEHHOE BBeJleHHe MENTHIA THCTHIMHHA30JeH-
LMHA, COCTOAIIEro u3 27 aMHHOKHCJOTHBIX OCTAaTKOB, 3HAUHTEJbHO YIHETAJIO0
BCAaCHIBAHME HATPHS, Kajus OukapGoxara H Bomb [52]. B ombitax Ha KpHI-
cax 6blIO OGHAPYIKEHO, UTO IJIMIMJTJIMIHKH OOJeryaer BcachiBaHME IHHKA
B IOJB3JOIIHON KuIIKe [74].

HenaBHo GBHLIO OOHAPYXKEHO, YTO COMATOCTATHH BJIHSACT HA BCACHIBAHHE
BeIlecTB B KuIIeuHMKe. OTMeuaercs, UYTO COMATOCTATHH CTHMYJHPYET
TPAHC3MHTEJIAABHBI H Tapale/JIIONAPHEIH TPAHCIOPT KaJbLHA B touieh
¥ MOAB3IOIIHOH KMIIKax kpelc [25, 26, 55]. Habaionanu Takxe yCHIHBAIO-
Iee BIHSHUE COMATOCTATHHA HAa BCACHIBAHME BOJABI M MOHOB B TOHKOH KHII-
ge kpulc [12, 31]. BHyTpHBeHHOE BBeJeHHEe COMATOCTATHHA HE H3MEHJET
BCACHIBAHIE TMIIOKO3h, TAJAAKTO3H M Caxaposbl B TOHKON KuiKe kpsic [19,
48], a mo HabMOIEHHSM HEKOTODPHIX uccaenoBateneit [37] BHYTpHBEHHOE
peefenne comarocratuHa (0,05 u 0,5 MKr/MHH) CHHKAeT PesopOuHio IJIio-
KO3bl B TOHKOH KHIIKe YeJIOBeKa.

[lo BAMSHHIO IMKJIHUECKHX HYKJIEOTHJOB Ha BCaChIBAHHE HeOpraHpye-
CKHX M OPTaHMYECKHX COeJMHEHHIl B KHIIEUHHKEe HMEIOTCH eJMHAYHbIe pa-
Gothl [9, 32]. B ombiTax Ha KPOJHKax OOHapYy:KeHO, 4TO IpH BO3JeHCTBUH
8-6pOMIKKINYECKOr0 MOHO(oOC(hara TIyaHH3MHA Ha CJIH3HUCTYIO 0060J104KY
O/B3JOIIHOM KHIIKH, NPOMCXOIUT IOJHOe OJIOKHDOBaHHE BCAChlBAHHA Ha-
TpUSl U XJOPHIOB, B TO BPeMs KaK BCAChlBaHHE IJIIOKO3EHL, LJIIOTaMUHOBOK
KHCJIOTHl, JH3WHA H (eHHIajandHa He uaMeHsercs [33].

VccienoBanys, NpOBeeHHbIE Ha XOJIOJHOKPOBHBIX, B YaCTHOCTH Ha PBI-
Ge kamGane (Pseudopleuronectes americanus), moKasajay 4To IIPH BO3-
neficTBun Hukarueckoro AM® Ha cau3HCTYIO 000JI0UKY KHIICYHHKA CHUXKA-
ercsi BcachIBaHHe HATPHsi, XxJopa H Kasapuud. [Ipu atom ymenbllaercs 3Ha-
YyeHHe CHJIB KOPOTKO3aMKHYTOrO TOKa [28].

BuisiHEe BHTAMHHOB Ha BCACHIBAHHE B KHIIEUHHMKE CTAJIO IIMPOKO H3Y-
yartbest B mocaenmue 10 ger. Ilpu pedunure B opranusme ¢donueBoil Kuc-
JIOTHI, BEI3BAHHOM CII€NMAJBHON JHeTOH, CHHXKAeTCs BCAcblBaHHE B TOHKOM
KUIIEYHHKE KPHIC IJIOKO3H U L-ajlaHHHa, IIPH 3TOM B LIETOYHOIl Kafime cy-
JIEeCTBEHHO CHHXKAeTCA AaKTHBHOCTDH caxapasbl, JIAKTa3kI, HLeJIO‘{HOﬁ (poccpa-
tasbl [2]. Bbi3biBas B OpraHusMe KpHIC Ae(HIHT nupugoKcaabdochara
sBefenyeM L-memumuanavmusa [10] Habaoganun CHHXKEHHE BCaChIBaHUA
L-rucTyavusa B TOHKOIN KHUINKE H BOCCTAHOBJIEHHE €€ pesopbuuu  Ioc/ae
HHTPABEHO3HOTO BBEJEHHs STOrO BHTaMHHA. BiusHue mHpHIOKCambpocda-
Ta Ha BeachlBaHie IVIHIHHA B KHIICUHHKe COOAK H3yUalH B YCJIOBHAX Aeit-
CTBYIOIIMX HA OPraHu3M NPSIMOJHHEHHBIX YCKODEHHH, CHHKAIOUIUX COAep-
KaHue 3Toro BuTaMuHa [7]. OGHApy2KeHO, 4TO 3aMETHO CHH2KaeTCsl BCACHI-
BaHHe aMHHOKHCJOTHI, HO ITOCJe INePOopajbHOTO BBeJeHHA cobakaMm Ipena-
pata aspoBHTa, COAepIKAIlero mupHpoKcasbpocdar, BcacbiBaHHe TJIHIHHA
BOCCTaHaBJHBACTCA. DTOT BUTAMUH H606XO/1HM JJIsT HOpMaJIbHOTO BCachBa-
HOs W APYTHX aMuHHOKHc/OT. [lebuuur B opranusMe nupuioxcaabdocdara
ycuJHBaeT BCaCHBaHHE IlaBeJeBolt KucHOTH [24]. IIpu MUPHAOKCHHOBOH He-
JIOCTATOYHOCTH 3HAUNTEJBHO CHIXKaeTcsl pesopOuusi S-METHOHHHA B JBEHAN-
naTHOepcTHON Kuimke UBIUIAT [35], mpu aTOM HaAOMIOAAIOTCA CTPYKTypHbIE
H3MEHEHHSI B SHTEPOLHTAX, CBA3AHHEIE ¢ chHTe3oM Oenka [42]. Ha scacsl-
BaHHE AMHMHOKHCJIOT OKa3BIBA€T BJHMSIHHE H aCKOPOHHOBAs KUCJOTA.

Pezop6uusi IJIHKOKOJA B TOHKOH KHIIKe cO0aK yCWIMBAeTCs IPH JO-
GaBJeHHM K HEMy DA3JHUHOTO KOJHYeCTBa ackopGuHOBOH kucaoThl [4].
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Opnako B XpOHHYECKHX ONBITAX Ha MODCKHX CBUHKAX, COAEPKAIIUXCS Ha
pallioHe ¢ HeJOCTaTOYHBIM KOJIHYECTBOM acKOPGHHOBO KHCJIOTHI, He Hab-
JIONaNY H3MEHEHHe BCACBIBAHHS TIMIMLHHA, aJaHHHA ¥ JU3HHA B TOHKOL
kuuke [42]. B onbitax ma BBIBEPHYTBIX MeEIIOYKaX, 06Pa30BAHHLIX H3 TOH-
KOH KHLIKH MOPCKHX CBHHOK, COAEpIKALIUXCH Ha AMeTe, JIHLIEHHOH acKop-
OHHOBOH KHCJIOTHI, HABMIONANH PE3KOE CHHIKEHHE BCACHIBAHUSA IJVIMIHHA
[44]. ITo pesyambratam HEKOTOPLIX uccaenosaresneit [41] sutamun C ycnin-
BACT BCACLIBAHME METHOHHHA B TOHKOH KHIIKE KPBIC, YCHIHBAET IPH 3TOM
KHIIETHOE AbIXaHHe. BUTAMUHBI B/HSIOT He TOJNBLKO HA BCACHIBAHHE MOHO-
CaxapilOB M aMHMHOKHCJIOT, HO W Ha BCACHIBAHHE OJIEKTPOJIHTOB. B uact-
HOCTH, TIOX BJMSIHHEM BHTaMHHA Dj CyIIeCTBEHHO IOBBIIAETCH BCACHIBAHHE
docdopa Bo Beex oTHenax TOHKOH KUWKH, HO Gousblue B Towwei [15, 49, 61].
OT0T 3()heKT aBTOPHI CUMTAIOT BTOPHYHBIM, NOCKO/IbKY BHTAMHH Dz yuyd-
[IaeT BcachIBaHME KaJbLUs, 4 TO yJAy4YlIaeT oO6Liee COCTOSIHHE opraHusMa,
B TOM YHCJ€ H DPe30POTHBHYIO AEATEJNbHOCTh KHIICUHHKA [17]. TIo pesynn-
TataM Habuionenuit [35] 1,25-nuokcuBuramun Dy YBEJIUYUBACT INOTJIOLIEHHE
dbocdopa Besukynamu MeMOpaHE ILIETOYHOH KaliMbl JABEHAIaTHIIEPCTHOR
KHIIKH UBINAAT. Takue e pesyJbTaTsl NOJIyuYeHH HCCJIEI0BATENSIMH, HC-
TOJIbSOBABIIMMH WETOYHYIO KaliMy KposukoB [35]. 3ameTHo yaydmaer BH-
TamuH D3 BcachiBanne ¢octhopa B Kumeunnxe GOJIBHBIX  THIIOTHPEO3OM.
OTmeueHo cHHXeHHe BcacHBaHHS docdopa npu neduuure BuTamMuHA D y
JIONIeH ¢ XPOHHYECKOH MOYEUHOH HeM0CTAaTOUHOCTBIO [30]. Beenenne ma mpo-
TSKCHHH OJHOH HeNeNu B OPraHu3M 1,25-1uoKkcuBuTaMuEA D3 Boccranas-
JIABAJI0 HHTEHCHBHOCTb pe3opOuun ¢ocdopa a0 HOPMaJIbHOT'O ypPOBHS.

Hcenenosaro sansuue Burtamuna D; na BcackBamme kambuus. BpuIo
OGHapyXKeHO, 4TO 3TOT BHTAMHMH CTUMYJIHPYyeT 00Das3oBaHHe B CJAH3HCTOLN
060JI0uKe NBEHAAUATHIEPCTHON KHIIKH JKHBOTHBIX H Y€JOBEKA KaJbIUi-
CBASLIBAIOLIETO GeJIKa, CIOCOGCTBYIOIEro Pe30POLHH 3TOrO MaKpoaJeMeHTa
[23, 73]. Takue e Pe3ybTaThl HAG/IIONCHUS IONYYEHH HA4 NTHIAX. Ho-
GaBieHHe BHTaMHHA D K PAllIONy IHTaHUS UBIVIAT YBEJHYHBAET COLEPIKA-
HHE KaJbUHHACBA3BLIBAIOMIEr0 GeNKa B CJH3HCTOH 0GONOUKe IBeHaaLaTHIIep-
CTHOH KHIUKH, IIPH 3TOM YBEJHUHBAETCS BCachBaHue Kaubuus [47, 58, 66].
[logo6uoe mabmonamn y unnasr c Aedunnrom BuTamMuHHa D B opramusme
[69]. ITpu stom Buramun 1,2-25-reruapokansuudepos GBICTPO CTHMYIHPYeT
B TOHKOM KHIIGUHHKe BCACHIBAHHE 3TOr0 KaTHOHa. Kak u IPEBIAYIHE, 3TH
HCCICLOBATENH OTMETHIIH, YTO BUTAMME D yCu/HBAaeT CHHTes B SHTEPOIUTaX
IPOKCHMAJIbHOM YaCTH TOHKOTO KHINEYHHKA WBIIJISIT KaJIbIHICBSA3bIBAIOIIETO
nporenna. Takue e pesyJpTaThi TIOMyYeHBl B ONBITAX HA Kphicax [70, 71,
72]. Usyuenne ma paxuruuecknx UBIMJIATAX BIHSAHHS  KaJbUuepoga u
O/M3KUX K HEMY BeIEeCTB Ha 06pasoBanHe KaJIbLUUICBA3LIBAIONIErO GeKa
TO3BOJIMJIO PACNOJIOKHTh UX MO HHTEHCHBHOCTH CTHMYJISILMA B CJIEAYIOLLEM
HOpsIIKe: 25-rn,upoxanbun(pepon<xonnKanbuHQ)epon<5,6-TpHHT0KaJIbupL-
¢epon>9proxaan)epon>J;LerH11p0TaXHCTep0JI [38]. Ilo pmammeiM HekoTo-
PBIX Halmonenust [27] KaNbIHACBSSHIBAIOIMAN IPOTEHH pacnoJsiaraercs B
LATOIIasMe SHTePOUUTOB. B ombITax Ha cBHHBAX HEJIOCTATOUHOCTBIO B
opranmsMe BuTaMuHa D maGmonmaercss cumxenme COIEPXKAHUST KaJbIHIi-
CBABBIBAIOLIEro 0esKa B MPOKCHMAJbHON uacTy ABEHAAUATHIIEPCTHON KHII-
ki Ha 33 %, a B cpeameit wactu Tomreit KHIIKY —Ha 70 [71]. B stux uec-
C/ICAOBAHUAX OTMEYACTCS TOMOKUTEILHAS KOppesaLHs MeXAY colepzKaHueM
1,25-anokcuBuraMuna Ds B camsuctoii 060J0uke KHIIEYHHKA K Bca-
CBIBAHHEM Kanblusi [76]. metores coobumenus o TOM, 4uTO 1, -25-meruzapo-
KanbLUH(epos, yCHIMBaOMuil BeachiBanme KaJIbLlHsl, CBSA3BIBAETCS CO CIIELH-
(udeckum penentopom, KOTOPBI HAXOAUTCS B LHTOIJIA3ME SHTEPOINTOB
[63]. dr1or KOMmIEKC MHTDUDYET B SAPO KJETKH H CTHUMYJIHDPYeT o6pasoBa-
nue PHK, Bkmouas o6pasosanmue KaJIbIHIICBSI3BIBAIOIIET0 GeJaKa [57]. Tlo
AaHHBIM [64] a-ruppokcusuTaMuE Dj CIOCOGCTBYET 3aXBaTy M aKKyMyJsi-
IHI KaJbLAS B BE3UKYJIaX MeMOpPaHHl LIETOUHOR KafiMer SHTEPOLHTOB JBe-
HanUaTHIEPCTHON KHUIUKH IIBIIJIST,

370, 10 MHEHHIO aBTOPOB, 3aBHCHT OT COAepKaHusl B MeMOpaHe mpo-
TEHHOB ¥, BO3MOXKHO, OT H3MEHEHHHI B Hel CTPYKTYPBl JIHNUAOB. Y CHJIH-
BA®TCA BCaChlBaHHE KaJIbIHs MOJ BJIMSIHHEM BHTAMUHA D3 u ero mera6ouu-
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ININKOKAJIUKCHBIE MY3bIPbKH AHTEPOLIUTOB —
PE3EPB MEMBPAHHOTO T'MJAPOJIU3A ?

Hsy4enue ynbTpacTpyKTyphl HCUEPUEHHON KAEMKH SHTEPOLHTOB H KOJO-
HOIIMTOB BHIAABHJIO CYILECTBOBAHHE B Hell MeJKHX cepuuecKux o6pasoBanuil
[8, 32, 33, 36, 38, 40], koropnie B JIUTE€pPaType U3BECTHHI IIOJ DAa3HHIMH Ha-
3BAHMAMH: «KOKKOBHIHbIe Tenbna» [8], «K-reabua» [38], «mexmuxposop-
CHHKOBBEIE YacTHUKH» [35], «MeMOpaHHBIe Tesnbla» [28], «IIHKOKaJIHKCHBIE
Tesabua» [34], «mysHipbkM MeMOpaH ucuepueHHON KaeMKH» [16], «chepuue-
ckue gacTuuku» [36], «cekpeTopHHe Besukyaw» [5, 6] m T. m. B Hacros-
IIeM COOOLIEHNH OHH ONpENeNeHbl KaK IVIHKOKaJuKcHBe mysnipbkn (ITT).

['nKkOKa/NMKCHBE IYSHIPBKH HMEIOT KDYy HaHM (pexke) OBaJbHYIO
(opMy, 3/€KTPOHHO-IIPO3PAUHOE COLEPIKUMOE, OHH OKPYIKEHH MeMGpaHOf,
KOTOpasl IO CTPOEHMIO HAEHTHUYHA ILJIa3MOJIeMMe allMKaJbHOro IOJIoCa 3H-
TEPOIHTA, Ha IMOBEPXHOCTH MeMOpDaHHI PACIIONOXKEH TOHKHH CJIOH IVIMKOKa-
aukca. Pasmepnr I'Tl mo amamerpy He mpeBbmmamor 75—80 mm. I'TI pacmo-
Jiaralorcsi MOOJMHOYKE WJIM TPYNNaMH, IeNOYKaMM BJOJIb KOHTYpa MHKDO-
BOPCHHOK, peXe —y uX ocHoBanusa. I'Tl oOHapyxKeHE y HOBOPOXKIEHHHIX
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