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JlanHas cTaThs OTpakaeT BONPOCH BIUMSHUS THICPHHCYINHEMHYIECKOTO COCTOSHHS Ha OpraHu3M H
3HAUUMOCTh €r0 H3Y4YCHUs [l JUArHOCTMKHM OHOXMMHYECKMX W3MEHEHHH B HPHOOPETEHHOM
MeTaboIMYeCKOM HapyIIeHHH. PaccMOTpeH IOKaszaTenb MOJEKYN CPEeIHEH MacChl, XapaKTepU3YIOIIUH
YPOBEHb BO3JCHCTBHS M30BITOUHBIX JI03 MHCYJHMHA HA KPOBb M HEPBHYIO TKaHb JIAOOPATOPHBIX KUBOTHBIX.
OOHapy’>XeHO, 4YTO OAKCIEPUMEHTaJbHas T'MICPHUCYIMHEMHs BBI3BIBACT METaO0OJIMUECKYIO IEpPECTPOHKY B
UCCIIClyeMBbIX TKAHAX JKMBOTHBIX, IPUBOAALIYI0 K JOCTOBEPHOMY HM3MEHEHUIO YPOBHS MOJIEKYJ CpeqHei
MAacChl Pa3HOHN CTENEHU BBIPAKEHHOCTH.

Knrouesvie cnosa: runepucynnHeMHs, MOJEKYIbl CPEIHEH Macchl, CHIBOPOTKA KPOBH, TOMOTEHAT HEPBHOIf
TKaHU.

BBEJIEHUE

I/I3BCCTHO, YTO B 3aBUCHUMOCTH OT MATOJOTMYCCKOI'O COCTOSAHHUA OpraHu3sMa
U3MEHSETCS CoJiepyKaHue MOJIeKyl cpenHel Maccbl (MCM), 4To B Onpe/ieNieHHOM CTeNeH
SIBIIIETCS. TPOTHOCTHYECKUM KPHUTEpPHEM HapyIieHus OOMEHHBIX TmporeccoB. MCM
ABJIACTCA TETCPOrCHHBIM ITYJIOM COGI[I/IHCHPIfI, BKJIIIOYAKOIIUM B ceos pa3jaIn4HbIC 110
XUMUYECKOM MpUpOJie BEUIECTBA, OCHOBHYIO YaCTh KOTOPBIX COCTABIAIOT OJUTONEHNTHIBI
[1]. CrpeccoBoe BO3ACHCTBHE HMCKYCCTBEHHO BBI3BAHHOW  THICPHHCYITUHEMHUH,
HECOMHEHHO, HE MOIJI0 HE OTpa3uThCI HA  CTONh  MHOTOKOMIIOHEHTHOMH
MHOFO(i)YHKHHOHaHBHOfI TKaHU OpraHnu3Ma, KaK KpOBb. Bo mmormx HUCCIICIOBAHUAX
MOKa3aHo, 4To aucOaiaHc MEeXIy HAKOIUIEHHEM W DIUMHHANMEH MPOIYyKTOB MPOTEOH3a
U3 pyciia KpOBU OKa3bIBAET CYIIECTBEHHOE BIMSHUE Ha OPTaHU3M U OOHAPYKUBAETCA MPHU
Pa3IUYHOrO BUJA MATOJOTMYECKUX OTKIOHCHHMSX [2] WM cTpecce MpOJIOHTHPOBAHHOTO
nevictBus [3].

B cBa3u ¢ aTMM 1enpl0 gaHHOW paboThl SBUJIOCH WCCIENOBAHWE BIUSHUS
TUTICPUHCYJIMHEMUN Ha Tporecc obpazoBanmsi MCM B CBHIBOPOTKE KPOBH M HEPBHOU
TKaHU JJA0OPATOPHBIX KPBIC.

OO0yCIIOBICHHOCTh BHIOOpPa 00BEKTa M3YYEHUs, a UMEHHO HEpBHOU TKaHH, BHI3BaHA,
MPEXJEe BCEro, 3HAYUTEIHHBIM YPOBHEM COMPSDUKEHHA €€ (YHKIMOHUPOBAHUS C
U3MCHEHISIMU B KPOBH, a TAKXKE€ BBICOKOH CIEIU(UIHOCTHIO MPOLIECCOB, MMPOTEKAIONTUX B
nmannoi Tkauu [4, 5]. Tlockonbky HabmogaeTcss mpsiMas BbIpaKEHHAs 3aBUCHMOCTD
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COCTOSIHMSI HEPBHOW TKaHMW OT KPOBOTOKa [6], TO MpeacTaBisuio HECOMHEHHBIH HMHTEpEC
MIPOBEICHUE aHANM3a U3MEHEHUH MMOKa3aTeNs MOJIEKYJ CpEeHEN MAacChl B 3aBUCUMOCTH OT
JUTHTETBHOCTH BO3JIEHCTBHS SKCIIEPUMEHTAIBHON THIIEPUHCYIMHEMUN B THHAMUKE.

MATEPHUAJIBI 1 METO/IbI

Pabora mpoBomuiach Ha 0aze OMoOXMMHYECKO# JabopaTopun Kadeapbsl OHOXUMHH
TaBpuueckoid  axkamemun  KpbiMckoro — QenepaibHOrO — YHHUBEpCHTETa  WMEHHU
B. 1. Bepuanackoro.

Matepuanom sl MCCIeIOBaHMsI CIYXKIIM CBIBOPOTKA KPOBU M TOMOT€HAT HEPBHOM
TKkaHH. JlabopaTopHbIe KPBICH OBUIM pa3fefieHbl Ha CIEeAYIOUIHe TPYIIbI:. KOHTPOJIbHAS
(nHTakTHAs) rpynma, rpymma Nel — jabopaTopHBIE JKHBOTHBIE, IIOJIBEp)KEHHBIC
OZIHOKPAaTHOMY BO3JEHCTBHIO MHCYynuHOBOro moka (1 pa3 B cytku, 1 cyrtkm); rpymma
Ne 2 — nabopaTopHbIe KPBICHI, TOIBEPKEHHBIE TBYKPATHOMY BO3JEHCTBUIO HHCYITUHOBOTO
moka (1 pa3 B cytku, 2 cytok; rpymna Ne 3 — nabGopaTopHble KpPBICHI, TO/IBEPKEHHbIC
TPEXKpaTHOMY BO3JEHCTBUIO MHCYIMHOBOro moka (1 pa3 B cytku, 3 cyTok). Kpbicam
OMBITHBIX TPYII MOJKOKHO BBOAWIM TO 3,5 en. wuHcynuHa. Hamwume pa3BuTHSs
TUINOTIINKEMUYECKOH KOMBI ONPEAEIsUIA MOSBICHUEM CYAOPOT, Ui KyNUPOBaHMS KOMBI
BBOAMIN BHYTpHOprommHHO 1m0 3,5 Mt 20 % pacTBopa riroKO3BI.

VYpoBeHb MOJIEKYIT cpefHeit Macchl onpenersuii mo Meroay H. Y. I'abpuasu u ap. [7].

Craructuueckass oOpaOOTKa MOJTYYEHHBIX [aHHBIX MpPOBEJEHA C MNPUMEHEHHEM
METOJIOB BAapHAI[MOHHOW CTaTUCTUKH C BBIYUCICHHEM cpenHux BenmuuH (M),
CTaHJAPTHOTO OTKJIOHEHUs (M), OLIEHKOIl TOCTOBEPHOCTH U3MEHEHHI C HCHOJIb30BAaHUEM
t-kputepust CTpiofieHTa. 32 JOCTOBEPHYIO MPUHUMAIACh Pa3HOCTh CPEIHUX 3HAUEHUH PU
p<0,05 [8].

PE3YJIbTATBI U OBCYKJIEHUE

Pe3ynbrarer nccnenoBanus ypoBHI MCM B ChIBOPOTKE KPOBH J1aOOPaTOPHBIX KPBIC
(puc. 1).

AHanu3upyst pe3yJbTaThl, MOXXHO OTMETHUTh, YTO B CHIBOPOTKE KPOBH J1AOOPAaTOPHBIX
Kpeic Tpynmbel Ne 1 mpu BO3AeiCTBUM THNEPHCYIMHEMUH ypoBeHb MCM B oTinuue oT
WHTAKTHOW TpYyNIbl JOCTOBEPHO NOHWXKAeTcs B 2 pa3a IpU BceX UIMHAX BOJIH
pETUCTpALUH.

B chIBOpOTKE KpOBHU JIaOOPATOPHBIX >KUBOTHBIX Ipymmbl Ne 2 cozepxkanne MCM
JOCTOBEPHO HIKE 10 CPaBHEHHMIO C MHTaKTHOM Tpynmod B 3 pasa IpH JUIMHAX BOJIH
peructpanuu A=275 am 1 A=280 HM, a npu A=254 HM — B 2 pa3za.

Ha tperbu cyTKM IIpu BO3AEHCTBUU HAa OPraHU3M JIa0OPAaTOPHBIX KPBIC UCKYCCTBEHHO
BBI3BAHHOW THUIIEPUHCYJIMHEMUH YPOBEHb MOJEKYJ CPEIHEH MacChl B CBIBOPOTKE KPOBU
JOCTOBEPHO MOBBIIIACTCS 110 CPABHEHHUIO C MOKa3aTeNIeM ONBITHOW rpymiisl Ne 2 mpu Bcex
JUTMHAX BOJH PETUCTPALIUH.
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Puc. 1. YpoBeHs MOJEKy cpemHell MacChl B CBIBOPOTKE KPOBH JIA0OPATOPHBIX KPBIC

(e. 0. 1.) pu BO3ICHCTBUH TUIIEPUHCYTHHEMHUH.

Ipumeuanue: * — TOCTOBEPHOCTH PA3INIHI TIOKA3aTEIS IO CPAaBHEHHUIO C MHTAKTHOU TPYIIION
npu p<0,05; # — NOCTOBEPHOCTH PA3IMUMA [TOKa3aTels 0 CpaBHEHUIO ¢ | OMBITHON Tpynmol mpu
p<0,05; # # — mocToBepHOCTH pa3NIMUMi MoKaszartesns 1o cpaBHeHuIo ¢ |l ombiTHOH rpynmol npu
p<0,05.

Pe3ynbTaThl HccienoBaHUs COACPIKAHUS MOJIEKYJ CpeTHEH MacChl B HEPBHOUM TKaHU
71ab0paTOPHBIX KpbIC (pHUC. 2).

Puc. 2. YpoBeHb comepikaHHsi MOJIEKYJ CpelHEH Macchl B TOMOTCHATe HEPBHOM

TKaHU J1abOpaTOpHBIX KpbIC (€. 0. IM.).
Ipumeuanue: * — TOCTOBEPHOCTH PA3IMIHIN TIOKA3aTEIS IO CPABHEHHUIO C MHTAKTHOU TPYIIION

npu p<0,05; # — MOCTOBEpHOCTH pPa3NUYIHMA ITOKA3aTels 10 CpaBHEHHIO ¢ | OMBITHOI Tpymmon mpu
p<0,05.
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ITokazano, uro ypoBeHb MCM B roMoreHare HEPBHOW TKaHU JIJAOOPATOPHBIX KPBIC
ombITHOM rpynmbl Ne 1 mpereprieBaeT U3MEHEHHsI B CTOPOHY CHIKeHHs (pu A=254 HM u
A=275 HM perucrpanyy) MO CPaBHEHHIO C HHTAKTHOW TPYNIIOW KaK JOCTOBEPHOTO
XapakTepa, Tak U Ha ypOBHE T€HACHIIHH.

IIpy TOBTOPHOM BO3JEHCTBHHM OKCIIEPUMEHTAIbHOW T'MIIEPUHCYJIMHEMHM Ha
OpraHu3M JabopaTOpHBIX XKMBOTHBIX BBISBICHO JOCTOBEpHOE MOBBIIIEHHE YpoBHI MCM
B TOMOI'€HATE HEPBHOM TKAHU OMBITHON Ipymmbl Ne 2 110 CpaBHEHMIO C ONBITHON IPYIITOR
Ne 1. Cnemyer OTMETHTB, YTO MpH JUIMHAX BOJH peructpauuu A=275 um A=280 HM
JaHHBIA TMOKa3aTelnb B FOMOTeHaTe HEPBHOM TKaHU J1a0OPAaTOPHBIX KHUBOTHBIX TPYIIIBI
Ne 2 mpeBbiiaeT ypoBeHb MHTAKTHOM Tpymmnbl (mpu 5ToM it A=280 HM IaHHAs pa3HHIA
JIOCTHIaeT JTOCTOBEPHOTO YPOBHSI).

W3 mpencTaBieHHBIX MAHHBIX CIEAyeT, 4To cofepkanne MCM B ToMoreHare
HEpBHOH TKaHM J1a0OPaTOPHBIX >KMBOTHBIX ONBITHOM rpymmel Ne 3 mpu AMMHAX BOJIH
peructpanuu A=275 uM, A=280 HM AOCTOBEPHO MOBBICHIOCH Ha 15—17 % 1o cpaBHEHHIO
C IIOKA3aTeIeM UHTaKTHOM IPYIIIbL.

BosgelicTBue sKCHepUMEHTaIbHON TUIEPUHCYIMHEMHUH, 00Nafaroieil CTPeCCOBBIM
XapakTepoM, MPHBOAUT K OIPENEICHHOTO pOAa 3aKOHOMEPHBIM IIepecTpoilkaM B
OpraHu3Me B KauecTBe OTBETHOH PEakIUK, BO3MOXKHO, M C NIPUBJIEYCHUEM JaHHOTO poJia
coeMHEHNH B OOMEHHBIEC MPOLECCHl C AajbHEHIIeH nx TpaHcdopmanuedl B pa3IMYHbBIX
Metabonmyeckux 3BeHbsX [9]. OO 3ToM cBHAETENBCTBYET CHIDKEHUE coaepkanus MCM B
CBIBOPOTKE KPOBH J1a0OPATOPHBIX JKUBOTHBIX 1-i M 2-i ONBITHBIX I'PYII 110 CTPABHEHMIO C
WHTAKTHOM.

Obpamjaer Ha ceOs BHUMaHHE U BBI3BIBACT HECOMHEHHBIH HMHTEPEC H3MEHEHHE
ypoBat MCM B CBHIBOPOTKE KpOBU J1a0OPAaTOPHBIX IKMBOTHBIX, IIOABEP’KEHHBIX
IKCTIIEPUMEHTAIILHON THIICPUHCYIMHEMUH Ha TPETHU CYTKH DKCIIEPHUMEHTA, YTO IPHUBOIHT
K HMX YBEJIMYCHHWIO B JaHHOW TKaHH. AHAIM3UPYys JNUTEpaTypHbIC NaHHBIC, MOYHO
NPEAMNOIOKUTh, YTO MOJOOHOro pona mosbimeHHe ypoBHI MCM B CHIBOPOTKE KpOBH,
BO3MOXHO, CBSI3aHO C BOCCTAHOBJICHMEM IIyJla BEIIECTB, YacTb U3 KOTOPHIX, B
NpPEICTaBICHNA  MHOTOYHMCICHHbIX  aBTopoB  [10-13]  oGmamaer  cBolicTBamu
ouoperymnsaropoB [14], dYro BOHCHIBaeTCS B PACIIMPSIONIYIOCS  KOHICMIHIO O
ouoperymnsaTopHoit pomt MCM B opranus3me.

Anamu3upyss u3MmeHeHuss ypoBHs MCM B HepBHON TkaHH y Jab0OpaTOPHBIX
JKUBOTHBIX,  IMOABEPTHYTBHIX  OKCICPUMEHTAIBHOW  THICPHUHCYJIMHEMHH,  MOXHO
NPEANONIOKUTh, YTO OHHM CBSI3aHBl C WX 3aMEJICHHOM SJIMMUHaIMEl, YTo TakXke He
UCKIII0YAeT BO3MOKHOCTh MPOSIBIICHHS PE3UCTEHTHOCTH JIaHHOHM TKaHU K MOJJOOHOTO pona
Bo3aeiicTauio [15, 16].

B nenoM, runepuHCyIMHEMHUS! KaK B KPOBH, TaK U B HEPBHOM TKAaHU NPHBOAMUT K
JIOCTOBEPHOMY (B OTMEUEHHOM paHee psAfe CIIydacB) CHIKeHNIO0 ypoBHS MCM. Tlpu aToM
€CIIM B CHIBOPOTKE KPOBU CHIDKEHHE Pa3BHBaeTCs B TeUeHUE 1 M 2 BO3NEHCTBHUIT U TOJIBKO
MEXIy 2 U 3 HaUMHAETCsl KOMIIEHCAlUs, TO B HEPBHON TKaHW KOMIICHCAlMs HACTyHaeT
nocie 1-ro.

[Mockonbky opraHu3M B MPUHIMIIE CTPEMUTCS KOMIICHCHPOBATh CTPECCOPHOE
BO3/ICHCTBHE TUNEPUHCYINHEMUH, TO CHIKeHHE ypoBHI MCM 3aKOHOMEPHO MO3BOJISIET
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yKa3aTbh, BO-IIEPBBIX, HA UX ydacTHE€ B 3TOH KOMIICHCAIIMM B IIEJIOM, a, BO-BTODPBIX, Ha
PacXOIHBIM XapaKTep TaKOTO y4acTHsl.

BrimeykazanHoe MO3BOJISET BBIIBUHYTH clleqyronyto runoresy. Yacte MCM moryt
CIIy’)KUTh HMCTOYHMKOM OCMOTHYECKH AKTUBHBIX OJMIONENTUIOB, KOJICOAaHUS YPOBHS
KOTOPBIX KOMIIEHCHPYIOT M3MEHEHHUS OCMOTHYECKOIO JaBIEHHS KpPOBH, BO3HHKAIOIINE
BCJIE/ICTBUE aKTUBHOT'O 3aXBaTa IIFOKO3BI.

C oroit TOYKM 3peHUs CHIKeHHe ypoBHS MCM HNOJDKHO OTpakatb paboTy
MEXaHU3Ma KOHTPOJISI OCMOTHYECKOT0 JaBieHus kpoBu [17]. Buaumoe npubnmkeHne ux
CoJep)KaHUsl K IIOKa3aTell0 KOHTPOJIBHOW TPYINBl B TEUCHHUE OIBITA MOXET OBITh
OOBSICHEHO  KaK  KOMIICHCAaTOpHOE  MOBbIIeHHMEe ypoBHI MCM  miuTenbHO
CTPECCHPOBAaHHBIM OPTaHU3MOM B OXKUAAHUM OYEPETHOIO MHCYJIHMHOBOIO IIOKA, TO €CTh
TaK Ha3bIBacMasi «orepexaromias» (mpeaBapuTeIbHas) KOMIICHCALIHS.

3AK/IIOYEHHUE

1. BoBneHO mOCTOBepHOE TOHIKeHHE YypoBHI MCM B CBHIBOPOTKE KpPOBH
71a00paTOPHBIX KPBIC OMBITHBIX B cpenHeM Ha 50 % mo cpaBHEHHUIO C IMOKa3aTesieM
WHTAKTHOM TPYIIIIBL

2. llokazano nocroBepHOe TMOBBIMIEHHE Mmokazarenss MCM mabopaTOpHBIX >KHBOTHBIX
onbITHOM Tpymmel Nel B cpemmeM Ha 6 % B romMoreHaTe HEPBHOH TKaHH IIO
CPaBHCHUIO C KOHTPOJBHOW TPYNIONH KUBOTHBIX. YCTAHOBJICHO JIOCTOBEPHOE
noHmkeHne ypoBHI MCM nabopaTOpHBIX >KHBOTHBIX ONBITHBIX Tpymm Ne2, 3 B
cpenaeM Ha 10 % B cpaBHEHMH KaK ¢ HHTAKTHOW TPYIIIOH, TaK M C ONBITHOU TPYIITOHN
Ne 1 naGopaTopHBIX KUBOTHBIX.

KondaukT naTepecoB. ABTOPHI 3asBIISIOT 00 OTCYTCTBHH KOH(IIMKTa HHTEPECOB.

Paboma 6bINONIHEHA Ha 0bopyoosanuu LKII OI'A0Y BO
«K®@Y um. B. U. Bepnaockozo» «Dxcnepumenmanvias usuono2us u ouopuzuxa».
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CHANGES IN THE LEVEL OF THE MIDDLE WEIGHT MOLECULES IN THE
BLOOD SERUM AND HOMOGENATE OF THE NERVOUS TISSUE OF
LABORATORY ANIMALS WITH EXPERIMENTAL HYPERINSULINEMIA
IMPACT

Nikolskaja V. A., Ljutoslav I. S.

V. I. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
E-mail: ladyvictoria_nikol@mail.ru

This article reflects the influence of hyperinsulinemic state on the body and the
importance of its studying in diagnosing of biochemical changes in the acquired metabolic
disorder. The indicator of average mass molecules characterizing the level of exposure of
excessive doses of insulin to the blood and nervous tissue of laboratory animals is
analyzed. It was found that experimental hyperisulinemia causes a metabolic
rearrangement in the animal tissues studied, which leads to a significant change in the
level of molecules of the average mass of different degrees.

The study used the following biological material: blood serum and a homogenate of
nerve tissue. Laboratory animals were distributed four groups: control (intact) group;
group 1 — laboratory animals exposed to a single exposure to insulin shock (1 time per
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day, 1 day); group 2 — laboratory rats exposed to twice exposure to insulin shock (1 time
per day, 2 days); group 3 — laboratory rats exposed to triple exposure to insulin shock
(1 time per day, 3 days).

The rats of test groups were injected subcutaneously with 3,5 units of insulin The
presence of development of hypoglycemic coma was determined by the appearance of
convulsions, for cupping the coma, 3.5 ml of a 20 % solution of glucose were injected
intraperitoneally.

In the experiment, there was a decrease of MWM concentration in the blood serum of
laboratory animals of the 1st and 2nd experimental groups in strains with intact. It
probably associated with the stressful nature of hyperinsulinemia and compensates for
changes in the body by involving this kind of compounds in metabolic processes with
their further transformation in various metabolic units.

On the third day of the experiment, an increase in average weight molecules in this
tissue of laboratory animals was detected. Based on data from literature sources, one of
the hypotheses of a registered change can be put forward as follows: this kind of increase
in the level of average mass molecules in blood serum is possibly associated with the
restoration of the pool of substances, some of which, in the view of numerous authors,
have the properties of bioregulators that fit in In the expanding concept of the
bioregulatory role of MWM in the body.

Analysis of the effect of experimental hyperinsulinemia on the organism of
laboratory animals leads to a change in the level of MWM in the nervous tissue.
Nevertheless, it is shown that this tissue shows greater resistance to this kind of action, in
comparison with blood serum.

In general, hyperinsulinemia, both in the blood and in the nervous tissue, leads to a
significant (in a previously noted number of cases) reduction in the level of MWM. In this
case, if in the blood serum the decline develops within 1 and 2 exposures, and only
between 2 and 3, compensation begins, then in the neural tissue, compensation occurs
after the 1st.

Since the body in principle seeks to compensate for the stressful effects of
hyperinsulinemia, the reduction in the level of MWM naturally allows one to point out
that, first, their participation in this compensation as a whole, and secondly, the expense
nature of such participation.

The foregoing allows us to propose the following hypothesis. A portion of MWM can
serve as a source of osmotically active oligopeptides whose level fluctuations compensate
for changes in osmotic blood pressure resulting from active glucose uptake.

From this point of view, a decrease in the level of MWM should reflect the work of
the osmotic blood pressure monitoring mechanism. The apparent approximation of their
content to the control group during the experiment can be explained as a compensatory
increase in the level of MWM by a long-strained organism in anticipation of another
insulin shock, that is, the so-called "anticipatory" (preliminary) compensation.

Keywords: nyperisulinemia, middle-weight molecules (MWM), blood serum, nerve
tissue homogenate.
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