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CTpyKTYpPHO-(PYHKIMOHAJIBHAS XaPAKTEPUCTHKA J1eCHbI MOPCKMX CBMHOK B
HOpMeE U NPHU IKCNEPUMEHTAJIBLHOM NEPUOTOHTHTE

benopycckoeo 2ocyoapcmeenno2o meOuyuHcKo2o yHugepcumema

N3yyeHa nuHamMuKa CTPYKTYPHO-METa00IMYECKUX U3MEHEHUH IUTENNS,
WNHHepBallMOHHOrO anmnapara CIu3ucTol 000I0YKH MEXK3YOHBIX COCOYKOB MOPCKUX CBUHOK
B TPEX MOJAEJISIX IKCIIEPUMEHTAIBHOTO IEPUOJOHTHTA.
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KapUOMETpUsI, TTIUKOJIU3, OKUCTUTENbHOE (hochopumupoBaHue

Ha ceronnsamnuii 1eHb HET €AUHON TOYKH 3pEHUSA 10 BOIPOCY dTUOJIOTUHU U
naToreHesa narosioruu rnepuoonta [3, 10]. MHOTOYHCICHHOCTh TUIIOTE3 B OMPEICICHUH
MEXaHU3MOB BOBHUKHOBEHUS, Pa3BUTHsI IEPUOJOHTUTA, BEPOSITHO, CBA3aHA C YPE3MEPHBIM
pa3zHooOpa3ueM IelcTBYOMUX (aKTOPOB U UX UHTEPIPETALIMEHN.

Ha npotsxkenuu psiaa AecsITUIETU Ha OCHOBAHMM SKCIIEPUMEHTAIbHBIX U
KJIIMHUYECKUX UCCIIEI0BAHUN COCTOSIHUS TKaHEW MEepUOIOHTa ObUTH ClIeTIaHbl MOMBITKU
YCTaHOBHTB POJIb MECTHBIX M CUCTEMHBIX ()aKTOPOB B Pa3BUTHU OOJIe3HEW epruooHTa [1,
5]. BosbIIMHCTBO HCCIeOBaTENeH TPUACPKUBAKOTCS TOYKHU 3PEHUS, YTO CIIOKHBIC
MPOLIECCHI pa3BUTHA 00JI€3HU 00YCIIOBIEHBI COYETAHHBIM U MHOIOOOPa3HbIM BIUSHUEM
HK30T€HHBIX U YHAOTE€HHBIX (DaKTOPOB, MPU TOM MEPBOCTENIEHHOE 3HAYEHUE TPUIAETCS
JIOKaJNbHBIM (paKkTOpaM pazauyHoi npupoabl. Cpean HUX O0JIbIIOE BHUMAHKUE YAENSIETCS
PO MEUKPOOHOTO (haKTopa, TPaBMAaTUUYECKOMY TTOBpEXACHHIO 1ecHbI [4, 6]. Tem He MeHee,
HE BCE KIIMHUYECKUE MPOSIBICHUS, MOP(OIOrHYECKNE N3MEHEHUS AECHBI MOXKHO OOBSICHUTD
C DTOM TOYKHU 3PEHUS.

B cepeaune XX cToneTusi HEKOTOpbIe 3a00JIeBaHUs IEPUOJOHTA PACCMATPUBAIUCH KaK
Helpoauctpoduueckuii nporece [8]. [Ipu paccMoTpeHHH MATOJOTHHU TIEPUOIOHTA C ITOU
MO3UIIMY HEOOXOUM KOMIUIEKCHBIA aHain3 MOPGODYyHKITMOHATBHBIX IMOKa3aTeleH
AIUTENNS JIECHBI, COEIUHUTENbHON TKAaHU, MUKPOLIUPKYISTOPHOTO pycia U HHHEPBAIUH,
T.€. U3y4YE€HHUE HEUPOTKAHEBBIX OTHOIIEHHH. CyleCTBYIOT KIMHUKO-3KCIIEPUMEHTAJIbHbIE
J0Ka3aTeIbCTBA POJIM UHHEPBALMOHHOTO alnapara B CTPYKTYPHO-METaA00IMYECKUX
NepecTpoiiKax KIETOK JMUTENINS U COeAUHUTENbHON TKaHU. OJIHAKO MPHU ONKUCAHUU
MHHEPBALMOHHOTO anapaTta UCIob30Balach B OCHOBHOM METOAMKA UMIIPErHALIMH
cepeOpoM, 1 He MPUBOAMIIACH €r0 MEIMAaTOPHAs XapaKTepUCTHKa. B To Bpems kak
HEHPOruCTOXUMHUYECKAs! MACHTU(PUKALINS XUMUYECKON TPUPObI HEPBOB, C IPUBJICYEHUEM
KOJIMYECTBEHHOM OLEHKHU COCTOSIHUSI MEUATOPHOr0 (POHAa CUMIAaTHYE€CKOW NMHHEPBALIUY B
COIOCTABJIEHUU C KOJIMYECTBEHHBIMU CTPYKTYPHO-META00IMUYECKUMHU TOKA3ATEIIMHU
SIUTENHUS JECHBI, ITIO3BOJIUT BEIUTH HA HOBBIM YPOBEHBb OLIEHKU HEMPOTKAHEBBIX OTHOIICHUH
B JIECHE B HOPME U MPU NATOJOTUYECKUX COCTOSHHUSIX.

[lenp10 HACTOSIIETO UCCIIEeI0BaHUs ObUIO U3YYUTh HEMPOTKAHEBbIE OTHOLIEHUS B JIECHE
AKCIIEPUMEHTATBHBIX )KUBOTHBIX B HOPME U MPU MOJICTUPOBAHUM XPOHUUYECKOTO
NEPUOJOHTHUTA C OMOIIBIO MECTHBIX U OOIIKX MOBPEKAAIOUIUX (PAKTOPOB.

Marepuan u METOIBI

DKCHEepUMEHT NMPOBOAMIIN Ha 85 MOPCKUX CBUHKAX — caMllax ¢ Ha4allbHOUM Maccoii 220-
375 r. Mop(orucToXuMu4eCKOMY HCCIIEIOBAHUIO MOBEPTaIUCh MEK3yOHBIE IECHEBBIE
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COCOYKHM B HOPME U MPHU IKCIIEPUMEHTATBLHOM NepuofoHTUTE. Vcnob30oBaHbl 3 MOEIN
HKCIIEPUMEHTAIBHOTO Pa3BUTHUS MATOJIOTMH EPUOOHTA.

B nepBoii nopaxeHue nepruoJOHTa pa3BUBAIOCH B pe3yJibTaTe OOLIEro JIUTEIBHOIO
40-cyTOYHOTO OrpaHHYCHHUSI IBUTATEIIBHOW aKTUBHOCTH [7]. Y )KMBOTHBIX COXpaHsIIACh
noJiHasg (PYHKIIMOHAJIbHAS HArpy3Ka Ha YeJIFOCTH, pallMOH MUTaHUs ObLI OJHOLICHHBIM.
KoHTposem ciiy uinm MOpCKHE CBUHKHU, KOTOPbIE COAEPKAIUCH HA BCEM MPOTSHKEHUH OIbITa
Ha BUBAapUU B OOBIYHBIX yCIOBUAX. MaTepuan s uccieqoBaHus opancs yepes 1, 2, 3
Mecdla 00IIel runoAuHaMuu.

Bo BTOpO# MOENN SKCIEPUMEHTATILHOTO IEPUOJOHTUTA UCTIOIb30BAIN BBEJICHUE B
o0nacTh GpoHTATBHBIX 3y00B HIKHEN u BepxHel yemtoct 0,1 mi 50% pactBopa
CKUMHJAPA, Pa3BEICHHOTO HA MOCOTHEYHOM Maciie [2]. KoHTponeM Ciy:KWii )KHUBOTHBIC, B
JI€CHY KOTOPBIX BBOAWIN (PU3MOJIOTMUECKUI pacTBOP B TOM k€ 00beMe. Mex3yOHbIe
COCOYKH MCCJEeI0BAIUCH Ha 18 cyTKu mociie BBEACHUS CKUIKIapa.

B TpeTheit Mosienn NePUOJOHTHUT BBI3BIBAJICS ITYTEM COUYETAHHOIO JEHCTBUS OOILETO U
MECTHOT0 NoBpexkaatoniero gakropa. B kauecTBe o011ero Bo3aAeiCTBHS HCIOIb30BAIN
OJIHOKpaTHOE o61Iee obyueHue B 103e S0 ['peit. Ha cienyromuii 1eHp mocie 00yyeHust
*KUBOTHBIM B JlecHy BBoAmIH 0,1 mi1 50% pacTBopa ckunuaapa Ha MOJACOIHEYHOM Maclie.
Mop@dorucToxuMruyeckoe Ucciae0BaHNe MEK3YOHBIX COCOUKOB MpoBoauian Ha 18 u 90
CYTKH OT HayaJia SKCIIepUMEHTA.

OneHKy COCTOSIHUS KUBOTHBIX B X0J1€ Pa3BUTHUS HKCIIEPUMEHTAIbHOTO BOCHIAJICHUS B
TKaHSIX NepruoionTa (B Oayiax) MpOBOAMIM MO KIMHUYECKOMY CTATyCy )KUBOTHBIX U T10
COCTOSIHUIO JIECHbI. MakcuMalbHas CTENeHb OlleHuBajlach B 6 0aioB U MpUHUMAach 3a
100%.

Jliist 0011eit XapakTepUCTUKU CTPYKTYPBI CIIM3UCTON 000JIOYKU U KAPUOMETPHUH CPE3bI
MEX3YOHBIX COCOYKOB OKPAIIMBAINCh METOJIOM T'€MaTOKCHIIMH-7031H, «a3aH> 110
I'eiinenranny, HINK-peakuneii.

JIist XapakTepUCTUKN MEIUATOPHON NPUPOAbl HEPBHOTO anmnapara JeCHbl MPUMEHSIIN
(bI0OPECIEHTHO-TUCTOXUMUYECKNN METO/1 BBISIBICHHS KaTEX0JaMUHOB 1o MeToy danbka-
Xunnapna B Mogudukauu Jnb-bagasu u [lleHka, akTHBHOCTH alleTHIIXOJIMHACTEPA3bl
(AXD) o meronuke Karnovsky M., Roots L..

B kiieTkax snuTenus AeCHbl ONPEaesii AKTUBHOCTh (DEPMEHTOB SHEPIe€THUECKOTO
obmena: cyknuaataeruaporenassl (CAI) u nakrataeruaporenassl (JIJII') mo metoavke
Jlolina ¢ npuMeHeHHUEeM YHUDUIIMPOBAHHOI'O OCHOBHOI'O pacTBOpa, K KOTOPOMY
N00aBIISIOTCS paCTBOPBI COOTBETCTBYIOLIETO cyOcTpaTa u kopepmeHTa. OO0 aKTUBHOCTH
CAI' u JIAD cynunum no miIoTHOCTH KOHEYHOTO MPOAYKTa peakiuu opMaszaHa.

JIist XapakTepUCTUKN CTPYKTYPHOUM OpraHM3alyy KJIETOUHbBIX MOMYJISALUI SUTENns
JIECHEBBIX COCOYKOB B HOPME, IIPH MATOJIOTUU B SKCIIEPUMEHTE Y KUBOTHBIX BBIITOJIHEHO
KapUOMETPUYECKOE UCCIEA0BAHKE 110 METOAUKE U IpOrpaMmam, pa3padoTaHHbIM Ha
kadeape ructongorun BI'MY. Beero npoananusuposano 147 Beidopok no 100 sigep B
Kaxa0i. CTpyKTypHas opraHu3alus KICTOYHbIX MOMYJISIUNA HA OCHOBAaHUU
KapUOMETPUUYECKHUX MTapaMeTPOB SMUTETUOIUTOB OLIEHUBAJIACH C TOMOIIBIO
HHGOPMAITMOHHBIX XapaKTePUCTHK — SHTPOIUH, H30BITOYHOCTH [9].

OObeKTUBHAS OLIEHKA HEMPOMEANATOPHBIX MPOLIECCOB B aIpEHEPTUUECKUX CTPYKTYypax
TKaHEH JIeCHbI IPOBOANIIACH HA OCHOBAaHUU ONPEEICHUS B HUX HHTEHCUBHOCTHU
(baroopeceHINY cielUPUIHON ISl KATEX0JaMUHOB, KOTOpask BbIPAXKaJlaCh B YCIOBHBIX
enuHUIAX. M3MepeHus npoBoIvwiM Ha MUKpockone-poTtomerpe MPV-2 (Leitz) ¢
COOTBETCTBYIOLIEH (DUIBTP-CUCTEMOM.



AKTUBHOCTH ()€PMEHTOB DHEPreTUYECKOTr0 0OMEHA BhIpaxanach B YCIOBHBIX €IMHUIIAX
ONTUYECKOM MJIOTHOCTH, KOTOpasi U3Mepsiach Ha MUKpockomne-poTomeTpe MPV-2 ¢
MOHOXpOMAaTopoM Ha JiruHe BojiHbl 980 HM. Beero nmpoananusupoBano 177 Beidopok mo 50
U3MEpEeHU B Kaxx10H. JlaHHbIE n3MepeHnid 00padaThIBaINCh MO CIIEHUATBHO
pa3paboranubiM B UHcTuTyTe Quznonorun HAH b nns stux neneit nporpamMmmam.

Bce mudpoBbie JaHHBIE CIPYIIITUPOBAHBI IO CEPUSM U 00pa0OTaHbl CTATUCTUYECKHU C
OINpEJIETICHUEM CPEIHUX BEJIMUMH, CPETHETO KBAAPATHUECKOr0 OTKJIOHEHUS, OIIUOKH
cpeaHel apupMeTHIeCKON BenunHbl, t — kputepusi CThIOJICHTA U MPEJICTABICHBI B BUJIC
Tabnull, rpauKoB.

Pe3ynbpTaThl 1 00Cy)XaeHNE

[Tpu uccnegoBaHUM MEX3YOHBIX COCOYKOB JIECHBI KOHTPOIBHBIX JKUBOTHBIX MOTYYEHbI
MCXOJHBIE JIaHHbIE, XapaKTEPU3YIOLIUE CTPYKTYPHO-META00IMYECKYI0 OpraHU3alUIo
snutTenus. JlaHHble, MOydeHHbIE TPU KApUOMETPUHU B KIETKAX SMUTEIHSI MEXK3YOHBIX
COCOYKOB, CBUAETEILCTBYIOT O TOM, YTO HAMOOJBIIMMHU MO pa3Mepy siaApaMu 00J1a1atoT
KiIeTKH munoBatoro ciosa —40,0271,23, B 6a3anbHbIX — 25,2470,91, B ki1eTkax
MOBEPXHOCTHOTO ciost — 15,7470,76. ['uctoxummdeckue nokazatenu aktusHocTu JIJIT u
CII" mokazanu, uro 3Hauenue JIJII" Beimre, wem C/I: 1,4970,04 u 0,9770,02
cooTBEeTCTBEHHO B 6a3anbHOM cioe u 0,9670,02 u 0,5470,01 B munoBatom ciioe. [lockonbky
B OKCIIEPUMEHTE UCTIONb30BaJICs YHUDUITUPOBAHHBINA METO/ BbIsIBIICHHS (DEPMEHTOB
sHeprerudyeckoro oomena CI" u JIIT', To cuntaemM mpaBoMepHBIM MPOBECTU TaKOE
cpaBHEHHE: ypoBeHb akTUBHOCTH C/II" mpuHHUMaeTcs 3a € IMHUILY, TO COOTHOILIICHHE
CHAI'/JIAT cocraBmno 1: 1,53 B 6azansHOM ciioe u 1. 1,77 B HIMITOBATOM, T.€. B META0OINU3ME
TJIFOKO3bI B 3MUTENINU JECHBI MPEBATUPYIOT MPOLECCH aHA3POOHOI0 OKUCIECHUS Ha/l
a’poOHbIM (Tabm. 1). XapakTepHo, 4To 4eM Jaliblie OT 0a3aibHOM MeMOpaHbl aKTHBHOCTD
TJIMKOJIN3a BO3PACTaET.

Tabnuma 1

Cootromrenne CAT/JIAT B HOpME U IPH THUITOAMHAMUH

FMnogHHamMHa FunoauMHamMKA Crunugap + v-o8nyieHune
Hopma HHMK
P 1 mac, 3 mec, ¢ A=p 1% AHeR g0 aven
ba3ankHBIA CNoM 1:153 1:2.3 1:0.63 1:1,73 1:1,18 1:1.17
LUMNQBaTEIR CNoH 1:1.77 1:268 1:078 1:225 1:1.24 1:11%9

AJZlpeHEepru4ecKue CTPYKTYPhl B JECHEBOM COCOUYKE JIOKAJIU3YIOTCS UCKIIOUATEIIBHO B
COEIMHUTEIbHON TKaHU COOCTBEHHOM IMJIACTUHKHU, HU B OJTHOM U3 CJIOE€B AMUTEIUAIBLHOTO
1iacTa aipeHOPEaKTUBHBIE CTPYKTYPhI HE ONPEIEISIIOTCS, KaK U HE OOHAPYXKEHO UX
KOHTAKTOB ¢ 0a3ajibHON MEMOpPaHON. DJIE€MEHThl CUMIIATUYECKOW NHHEPBALIUU B
COEIMHUTEILHOM TKaH! paclpeeieHbl HEPaBHOMEPHO U, B OCHOBHOM, 00pa3yloT
cruteteHus B cocynuctoii crenke (Puc. 1 A). B To ke BpeMs BCTpedaroTcs U CBOOOHbBIC
KaTeX0JIAMUHCOEPKale HEPBHBIE BOJOKHA. AXD-MON0XKUTEIbHBIE BOJIOKHA OOHAPYKEHbI
Ha MEJIKUX apTepHUsiX U apTepHosax, HEPEAKO ONpeAeIsItoTCes o1 0a3albHON MEMOPaHOM.



Puc. 1. IlepuBackymnsipHble COCYIUCThIE CIUIETEHHUSI B COOCTBEHHOM IIACTUHKE
CIIM3UCTON MEK3yOHBIX COCOUKOB JIECHBI MOPCKHX CBUHOK. A —HopMa, b,— 60 cyTku
runoguHamuu. Metoxn Dnb-bagasu u Illenka. YBenuuenue: ok. romaib 3, 00. 40.

B nepBoit Mmojenu SKCriepuMEeHTaIbHOTO MEPUOIOHTUTA MPU KIMHUYECKOM
o0clieIOBaHNN MOPCKUX CBUHOK HE OOHAPYEHO SIBHBIX MMPU3HAKOB BOCTIAIMTEIILHOTO
npoiiecca B JiecCHe. B Toxke BpeMsi BbIsSIBIICHA JUHAMHUKA CTPYKTYPHO-METa00INYECKUX
M3MEHEHU MEeX3YOHOTO COCOYKA MPH JUIUTEIBHOM J10 3-X MECSIIEB COJIEPKAHNUU KUBOTHBIX
B YCJIOBUSIX TUTIOIMHAMUH.

UYepes 30 nueit ko3 PUIUEHT U3BUIUCTOCTH MOTPAHUYHON TUHUKM YMEHBIIIAETCSA HA
20,9% u cocrapnser 1,8570,09, uepes 60 qHel ATOT Moka3aTesib NPUOIUKAETCS K HOpME, K
90 nuio HabmoneHUsI BHOBL cHMXKaeTcs Ha 21,9%, kak u npu 30 THEBHOM BO3JIEUCTBUH.

B tabnuiie 2 1eMOHCTpUPYIOTCS U3MEHEHUSI KApUOMETPUUECKUX MOKa3aTeseil B
KJIETKaX IIMIIOBATOTO CJI0sI OTHOCUTENILHO 0a3aibHOr0, BeipaxeHHbie B %0. [Ipu naTonoruu
MEPUOIOHTA COXpaHseTCs 00IIas 3aKOHOMEPHOCTh — Pa3Mephl P MIUIOBATOTO U
MOBEPXHOCTHOTO CJI0EB OTKJIOHSIOTCS OTHOCUTEIBHO 0a3aJIbHOTO B OOJIBIITYIO UITH
MEHBIIIYIO CTENIEHb, OJHAKO B KOJIMYECTBEHHOM OTHOIIIEHUU ATOT MOKa3aTeNb CYIIECTBEHHO
OT KOHTPOJBLHBIX 3HaUCHUI He oTinyaercs. HabmrogaeTcs onpeseneHHas JTUHAMUKA 3THX
CIBUTOB B 3aBUCHUMOCTH OT TSKECTH U MPOIOKUTEILHOCTH MATOJIOTHYECKOTr0 Ipoliecca
(Tabn. 2). [Ipu 3T0OM B YCIOBHSX THITOAMHAMHH MOMYJISIHS KICTOK B KXKIOM CJIOE
CTAaHOBUTCSI 00JIee OAHOPOIHOM, O UeM CBUACTEIHCTBYET MOKa3aTeau HHPOPMAIIMOHHOTO
aHaJu3a: 3HaYEHUs DHTPOIIUH CHUKAIOTCS, @ 3HAUCHUsI N30BITOUHOCTH PACTYT.

Tabnuma 2

N3meneHnst kapuoMeTpruuecKuX mokasaTesieil KJIeTOK MUIIOBATOr0 U MOBEPXHOCTHOTO
CJIOEB OTHOCHTEJILHO 0a3zajbHOro B %0



LUWnosaTWA CRoH MosepxXHOCTHE CAGH
Mpupoct nnowany | MpupocT saoHraudd | NMpyipoeT nhoweadd | NPEKPOCT 3NoHrauM|
Hopwma +58% -19.4% -48,65% +70.8%
MnoguHarua 30 gH. +60,6% -15,3% -B8,5% +9556%
FMNogUHamMug GO gH. +98,2% -23.1% -41.5% +56,0%
MHNQAAHaMMA B0 AH. +64 F% =12, 2% -42 3% +90, 8%
CrMnnaap +y-onyd, 1804, +87.3% -1 7% -29. 2% +91,7%
CrunWaap +7-ofinydy. S0gH. +50, 3% -5.8% -32.9% +117 8%

ITpocnexuBaercs nuuamuka aktuBHOCTH CJII" u JIJII' B 3aBUCUMOCTH OT CPOKOB
HaOmoaenus (Puc. 2, cm. Ta6:. 1). Ha 1 mecsiie rumognHaMuy BO3pacTaeT akTUBHOCTD
JIAT', CAI" mapaer. Ha 2 mecsue cootnomenue C/AI" u JIJAI" octaetcst Ha npeapiayiiem
ypoBHe, HO akTuBHOCTH C/II" BOoccTaHaBiIMBaeTCs, MPOIECCHl TNIMKOJIK3a ele 0oee
WHTEHCU(PUUIHUPYIOTCS. B 3TH CPOKHM MIMKOIUTHYECKUHN TyTh 0OMEHa MPEBATUPYET B
KieTkax snutenus. [locne 3-x MecSYHOro co/iepKaHusl >)KUBOTHBIX B YCIOBUSX
TUNIOIMHAMUU MMPOUCXOIUT MEPECTPONKA IHEPTOOOECIICUEHUS B AITUTEINU — HAOII0AaeTCs
npeobJiiajlanre adpoOHOTO OKUCIICHUS TJIFOKO3BI.
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Puc.2. Usmenenus aktusHocTu JIJIT' 1 CZII" B yCIOBUSIX TUIIOAMHAMUU B KIETKAaX
AMUTETUATBLHOTO CIIOS IPU EPUOJAOHTHUTE, BRIPAXKEHHBIE B %0 OTHOCUTEIHLHO KOHTPOJIS,
npunsToro 3a 100%. * - naHHBIE CTATUCTUYECKU JOCTOBEPHBI.

OIHOBPEMEHHO CYIIECTBEHHBIC M3MEHEHUSI OOHAPYKEHBI U B MHHEPBAIIMOHHOM
anmnapate JecHbl. HaGmronaercs pe3koe yrueTeHue (PIrroopeciieHIuy KaTeX0JIaMUHOB B
aJIpEHEPruYeCKrX HepBax, GOPMUPYIOLIUX MepuBacKysipHble crutereHus (Puc. 1 B).
[MosiBnsitoTest sipKo (QIIFOOPECHUPYIONINE KIETOUHBIE CTPYKTYPhI, KOTOPBIE pACIICHUBAIUCH
KaK Ty4HbIE KJIETKU, HeUTpoduiibl, Makpodaru. CTerneHb BRIPa)KEHHOCTH 3TUX U3MEHECHU I
3aBUCENa OT MPOJOJDKUTENBHOCTH dKcriepumenTa. [locne 30-cyTouHOM runognHaMUu
crienuduyeckas JIOMUHECIICHIIUA MEAUATOPA B COCYJIUCTOM OT/IeJie MHHEPBAIMY MaJaeT Ha
49,5%, B sKCcTpaBacKyJIIpHOM TepMHHAILHOM — Ha 52,4% (P< 0,05), Ha 60 cyTku
runoauHamun — Ha 37,4% (P< 0,01) B cocynucthix cruteteHusx u Ha 39,1% (P< 0,01) Bo
BHECOCY/JIUCTBIX TEPMUHAIAX, K 3 MecsIaM dKCIIEPUMEHTa UHTEHCUBHOCTh CBEUCHUS
MeIMaTopa B COCYAUCTOM OTJIeNIe YCUIIMBAETCS M0 CPABHEHUIO C HAYaJIbHBIM CPOKOM Ha
18,8%, B repmunanbHoM —Ha 17,1%, HO mo-npeKHEMY O0CTAETCS HUKE KOHTPOJIBHOTO
YPOBHS.

Ntak, y MOPCKHX CBUHOK Ha BCEM MPOTSIKEHUU TUIOJUHAMHUYN KIMHUYECKU HE
HaO0JII0/1aJT0Ch BBIPAXKEHHBIX MPOSBICHUN BOCHAJIEHUSI, OJTHAKO B 3aBUCUMOCTU OT CPOKOB
HaOJII0/ICHHs] OTMEUYEHO Pa3IMUYHOE MPOSIBIICHHE HEHPOTKaHEBBIX OTHOMICHUH. Kak
W3BECTHO, TUTIOJIMHAMUS — 3TO CTPECCOPHOE BO3/ICHCTBUE, XapaKTepU3YIOIIeecs 1eJIbIM
KOMILIEKCOM PEakIIfil opraHu3Ma, KOTOpoe B KOHEUHOM UTOTe MEPEXOUT B pazy
CTAOMIN3AIMH U PE3UCTEHTHOCTH. [IyCKOBBIM MEXaHU3MOM CTPECCOPHBIX peaKIuii
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OpraHu3Ma sBJISIETCSI CUMIIATOAIpeHANIOBas CUCTEMa, MEIUATOPHOE 3BEHO KOTOPO
MPEICTABICHO aIPEHEPIMUECKUM HEPBHBIM annapatoMm. IloayueHHbIe pe3yabTaThl
MOKa3bIBAIOT, UTO (pa3HbIE U3MEHEHMSI AKTUBHOCTH CUMITATUYECKOIO 3B€HA MHHEPBALUU
COMPOBOXK/IAOTCSI U3MEHEHUSIMH B YTJIEBOJTHOM OOMEHE, KAPUOMETPUUECKUMU
XapaKTepUCTUKAMU MUTEIUAIBHOTO TU1acTa. B ycnoBusix n3MeHUBILENUCS TPOPUKH
MeTa00JIM3M OKOJI03YOHBIX TKaHEH NEPECTPAUBAETCS TAKUM 00pa30M, YTOOBI
MOJJIEPKUBAJICS] ONITUMAJIbHBIN YPOBEHb SHEPreTUUECKUX MPOLECCOB ISl OCYILIECTBICHHUS
(yHKUMOHAIBHOW aKTUBHOCTH. BHavase, Korja pe3ko CHUKaeTcs aKTUBHOCTb
CUMIIATUYECKOT0 3B€Ha MHHEPBALMH, 3TO IIPOUCXOIUT MOCPEICTBOM aKTUBAIUU TJIMKOJIU3A.
[Ipu HapacTaHuu JUCTPOYUUECKUX MPOLIECCOB KO 2 MECAIYy aKTUBUPYIOTCS JIbIXaTeIbHbIE
sH3uMBI. K 3 MecsIly KIIeTKH, BEPOATHO, IEPEXOAT Ha HOBBII ypOBEHb METa00IM3Ma
yraeBoAoB. Tak, eciii B HOpME KJIETKH SMUTENNs YCTOMYMBBI K HEJOCTATKY KUCIOPOa, TO
IPU MPOAOCHKUTEIbHOM BO3JIEUCTBUM OOIIMX HEOIArONpUATHBIX (PAKTOPOB COMPSIKEHHAs
paboTa AByX METa0OJNYECKUX MyTeH MpeTeprneBaeT CyIECTBEHHYIO KOPPEKIIUIO —
JOMHUHHUPYIOLUIUM CTAaHOBUTCS JbIXaHUE, U TIOATOMY B JIAJIEKO 3alIEIINX CIy4yasiX B TeHe3e
MAaTOJIOTUU BEyllee 3HAUCHUE UMEET HE TOJBKO «IPSMOE U3BMEHEHHE» HEPBHOTO
KOMIIOHEHTA, HO U ONIOCPEJOBAaHHOE BIIMSHUE IEHEPBALIUM HA TEMOIMHAMHYECKHE
HapyuieHus. [lonTBepKaeHueM ITOMY CIIY>KUT TOT (DaKT, 4TO MOTEPs MeaUuaTOpa
MPOCIIEKUBAETCS HE TOJIBKO B CBOOOHBIX HEPBHBIX OKOHYAHUSX, HO, MIPEXK/IE BCETO, B
MEPUBACKYJISIPHBIX TEPMUHAIISX.

Bo BTOpO# MOzENN SKCIIEpUMEHTA — BBEJICHUU CKUTIHApa B AECHY — KIMHUYECKU
Ha0JII01aeTCs pa3BUTHE OCTPOr0 BOCHAIUTENIBHOTO IPOLIECCa, KOTOPbIA B OCHOBHOM
kynupyetcs K 18 cyrkam. CTpyKTypHO-METa00IMYECKHE MOKa3aTeNn CIU3UCTON 000T10UKH
necHbl K 18 cyTkam xapakTepu3yroTcsi He3HaUYUTEIbHBIM CHUKEHUEM (DITFOOPECIIEHIIUN
NEPUBACKYIISIPHBIX M CBOOOAHBIX OKOHYAHUM. B 3THX yCIOBUSAX TOJBKO B LIMIOBATHIX
KJIETKaX OTMEYaEeTCs CTATUCTUYECKHU 3HAYMMBbIN oabeM aktuBHOCTU JI/[I'. CooTHOLIEHNE
CAT/JIAT cmeraercst B CTOPOHY MIMKOIUTHYECKHUX TporieccoB (cMm. Taoum. 1).

[Ipu coueTaHHOM JCWCTBUU MECTHOTO M 00IIEeTo MmoBpexaatomiero (akropa (3 cepus
IKCIIEPUMEHTAIBHOTO MEPHOIOHTHTA) Yepe3 18 qHeld 0T Havama SKCIIEPUMEHTa Y )KUBOTHBIX
BBISIBJISIETCSL PA3JIMTOE BOCHAJIEHUE U OTEK JeCHbI. COIrNIaCHO KPUTEPHSIM BOCHAIUTEIBLHOTO
nporiecca, npeanoxkeHasiM JImutpuesoit H.M. (1989) u BeipaxkacmbiM B Oaiiax, Ha 18 neHb
B 3 cepuu 3KCIIEPUMEHTa OHH OIICHUBAJIKNCh B 56 0ayuioB (Bo BTopoit cepun — O OaioB); Ha
90 cytku HabmoaeHus: — 20 6aIoB: coXpaHsiach 3aCTONHAs TUIIEPEMHUS JECHBI,
OMPEeNIEIIIUCh MEPUOJOHTATBHBIE KapMaHbl, MOJBHKHOCTH 3y00B | u |l cTenenu, oronenue
KOpHEil, T.e. OTMEYaIOTCs MPU3HAKH, KOTOPbIE MOKHO TPAKTOBAThH KaK MPOSBICHUS
XPOHUYECKOTO IpOoLecca.

CTpyKTypHO-METabOIMYECKHE TOKA3ATENH, XapaKTepU3yole HEMPOTKaHEBbIE
OTHOIIEHUS B J€CHE, MPETEPIEeBaAOT ONpeiesieHHble n3MeHeHus . CriiaxuBaercs
NOrpaHUuYHas JIMHUSA, KO3()PUIUEHT U3BUIMCTOCTH YMEHbIleH Ha 26,9%. KonnuecTBeHHbIE
XapaKTePUCTUKH TUIOMIA/IN S/1pa, METa00Iu3Ma KJIETOK SMUTENMS TOKa3aHbl B Tabnuuax 1 u
2. [IpuBeieHHbIE JaHHBIE CBUAECTEIbCTBYIOT O PEOOIaJaHUH TITUKOJIUTUYECKUX MTPOLIECCOB,
XOTS U MPOSIBIISIETCS] TEHICHLIMS K UX UHTUOMPOBAHMIO IPU YBETUYEHUH 10U a3pOOHBIX
MPOLIECCOB B SHEPTrO00ECTIEYEHUN JECHEBOTO SMUTENHS, T.€. JETEPMUHUPOBAHHBIN MYyTh
obMeHa TiToK03bI coxpansiercs (Puc. 3).
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Puc. 3. smenenue akrusHoctu JIJAI' u C/AI" npu BBeneHnH ckunuaapa u ?-o0ayyeHuu
B KJIETKaX SMUTEINATBHOTO CJI0s, BEIpaKCHHBIE B %0 OTHOCUTEIHHO KOHTPOJIS, MPUHATOTO 32
100%,. * - naHHbIE CTATUCTUYECKHU JOCTOBEPHBI.

BrisiBieHa yeTKast peakiysi CO CTOPOHBI aJpeHEPTHUECKOr0 anmapaTa 1ecHbl, Ha 18
CYTKH COYETAaHHOTO BO3JICHCTBUS BBISIBISIECTCS IMOYTH TIOJTHOE OTCYTCTBHE aJ[pEHEPTHUECKON
nHHepBaiuu B crenke cocynoB. K 90 nuro dhuxcupyrores daroopeciupyromue KA-
COJIEpIKallfe BOJIOKHA B MIEPUBACKYISPHBIX CIUICTCHUSIX.

Wrak, k 90 nHr0 HabMOIeHNS CTAOUIN3UPYIOTCSI KAPUOMETPUUECKHE JIaHHBIE,
MeTaboIM3M KIETKH NMEePEXOAUT Ha HOBBIN YPOBEHb SHEProOOECTICUeHUs, POSIBISIETCS
TEH/ICHIIUS K BOCCTAHOBIICHHUIO aIPEHEPTUIECKOT0 MHHEPBAIIMOHHOTO amnmapaTa.

Taxum 06pa3oM, CoOueTaHHOE BIUSHHUE OOIIEro U MECTHOTO TIOBPEXKIAIOMIUX (DAKTOPOB
BBI3BIBACT 00JIee BRIPAXKEHHBIC N3MEHEHHS (PYHKIIMOHAIBHON aKTHBHOCTH CUMIIATHYECKOTO
ammapaTa JIeCHBI, BIJIOTh J0 NOJHOTO NCYE3HOBCHHSI MEIMATOPa B aIpEHOPEAKTUBHBIX
CTPYKTYypax, 4YTO MPUBOAHUT K N3MEHEHUIO HEMPOTKAHEBBIX OTHOIICHUH, MPOSIBIIIOIIEMYCSI
M3MEHEHHEM CTPYKTYPHO-METaOOMMUECKUX TTOKa3aTeNlel AMUTEINaTIbHOTO IIacTa u
COOCTBEHHOM TUTACTUHKU CITM3UCTON 00OIOYUKH.

BriBoanl

1. B HOpMe B COOCTBEHHOM MJIACTUHKE CIM3UCTON 000JIOUKU MEXK3YOHBIX COCOUKOB
MOPCKHX CBHHOK BBISIBIICHBI aJJpeHEPTUIeCcKre TIePUBACKYISIPHBIE CIIETCHHS, CBOOOTHBIC
HEPBHBIE TEPMUHAIH. B KlleTKax MHOTOCIOWHOTO TIOCKOTO OPOTOBEBAIOIIETO SITUTEIHS
npeobJialatoT MPOLEeCChl aHAPOOHOTO OKUCIICHHUS TIIFOKO3bI, TPU 3TOM B KJIETKaX
HIMIIOBATOTO CJIOSI OHM MHTEHCHBHEE TI0 CPABHEHHIO C 0a3alIbHBIM; IJIOMIAAb AEP KIETOK
IIMIOBATOrO ciiosi Ha 29,2% npeBblIaeT 3TOT NoKa3aTelb B KIEeTKaX 0a3aJbHOro.

2. [Ipu SKCIIEpUMEHTAILHO BBI3BAHHOM MEPUOJOHTUTE (3-X MECSYHAs TUIIOIUHAMUS)
BBISIBJICHBI (Da30BbIC N3MEHEHUS HEHPOTKAHEBHIX OTHOIICHUH B MEK3YOHBIX COCOUKAX.
CHMXeHHEe COEP)KaHNS KaTeX0JaMHUHOB B HEPBHBIX OKOHYAHHSIX COTIPOBOKIAETCS
MepeCcTPONKON MeTabOINYECKUX MPOIECCOB OKUCIICHUS TTFOKO3bI B KJIETKAX SMUTEIIUS —
nepexo/i ¢ Npeodiialanus MPOIECCOB TIIMKOJIN3a Ha OKUCIUTENIbHOE (OoChOpHINpOBaHUE,;
M3MEHSAIOTCSA KapUOMETPUIECKHUE MTOKa3aTelH.

3. [Ipu coueTaHHOM JEHCTBHH JJOKAJIBHOTO U OOIIIEro MOBPEkK AKX GakTopoB (3
cepusi) HAOIOAAOTCS 00JIee TSHKEIIbIE M MPOAODKUTEIbHBIE H3MCHEHUS B CITU3UCTON
000JI0UKE 10 CPAaBHEHUIO CO BTOPO# cepueil. CHMKAeTCs aKTUBHOCTh aJIpeHEPTHUECKOTO
3BEHA WHHEPBAIIMH, KOTOPAsi COMPOBOXKAETCS CTPYKTYPHBIMH U METaO0TMYECKUMU
M3MEHEHUSIMU B KJIETKaX SMUTEIHS.



4. HabGntogaeMble M3MEHEHHSI MOYKHO pacCMaTpUBAaTh KaK pe3yJibTaT HApYyLLIEHUS
HEPBHOU TPOPUKH NMEPUOJOHTA U NPOSBICHUE HEUPOIUCTPOPUUECKOTO POLECCA B HEM.
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