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ABSTRACT. Background. Nitrates and nitrites are found in soil, water, human food, dyes, and medicines. In the literature,
both positive and negative effects from the ingestion of nitrates and nitrites into the body are considered. A nitrite model of
Alzheimer's type dementia of vascular origin was used in the work. Objective. The aim of the study was to study the mor-
phofunctional state of the adrenal glands of experimental animals with prolonged administration of sodium nitrite. The study
was carried out on male rats of the WAG population, which were divided into 3 groups: gr. N-14 - received injections of a
water solution of sodium nitrite at a dose of 50 mg / kg of body weight daily for 14 days; gr. N-28 - Rats received similar
injections for 28 days. Injections are intraperitoneal. Control rats were injected with 0.9% sodium chloride solution. Results.
In animals of the main groups, the formation of a morphofunctional picture of the development of a stress reaction takes
place, which was also confirmed morphometrically, and in group N-28 - with signs of incipient decompensation of the me-
dulla and the fascicular zone of the adrenal cortex. Conclusion. When simulating Alzheimer's disease in laboratory rats by
the introduction of a water solution of sodium nitrite at a dose of 50 mg / kg of body weight by daily intraperitoneal injection
for 14 and 28 days, a picture of their morphofunctional activation is formed in the medulla and fascicular zone of the adrenal
cortex. In the group with a 28-day course of administration of sodium nitrite solution, morphofunctional signs of decompen-
sation of the medulla and the fascicular zone of the adrenal glands (especially the medulla) appear, which indicates the devel-
opment of severe distress in animals and the impossibility of restoring homeostasis.
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BBenenune

Hutpatbl 1 HUTPUTHI NPUCYTCTBYIOT B IOYBE,
BOIC U HpOleKTaX IIUTAHUSA YCJIOBCKA. KaK HI/ITpa-
TBI, TaK U HUTPUTHl IIUPOKO HCIOJIB3YIOTCS IIPH
l'IpOI/I3BO}1CTBe u KOHCGpBHpOBaHI/II/I MSCHBIX H3a€C-
JUHA ¥ HEKOTOPHIX PBIOHBIX MPOIYKTOB. Bo MHOTMX
CTpaHax 3TO PErJIAMEHTUPYETCS 3aKOHOIaTEIhCTBOM
U SABJIACTCSA qpeSBH‘IaI\/’IHO BAXXHBIM I Hpe}lOTBpa-
nieHust O6oTynm3ma. Hambombliee KOJUYECTBO HUT-
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paToB HAKAIUIMBAETCS B NPOAYKTAX PAaCTHTEIHHOTO
TIPOMCXOKACHHS, TAKUX KaK JINCTOBBIE OBOILH, Ca-
natel, cBekia. HUTpaThl XOpOIIO pacTBOPUMEBI B BO-
ne u mmeroT 100% OmonoctymHOCTs. HUTpaTs! mpe-
BPALIAIOTCS B HUTPUTHI KOMMEHCAIBHBIMHI OaKTepH-
SIMH BO PTY U KEJIyJ0YHO-KHIIEYHOM Tpakte. B nu-
Teparype paccMaTpPHBAIOTCS KaK IOJIOKHTENbHbIE,
TaK ¥ oTpularesibHbie 3QGEKTh TPUCYTCTBHUS HUT-
paToB M HUTPUTOB B pallOHe MUTaHMs. [ HUTPHUT, U
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HUTPAT MOTYT JHJIOTCHHO IPEBPAIIATbCS B OKCHUJ
azota (NO). NO sBisercs (pyHIaMEHTaIbHBIM MO-
OynATOpoM (PyHKIMH SHAOTENNS, BEAET K Ba30JHIIs-
Taluuyu U CHWKEeHHIO AJl. YPpOBHM LMPKYJIHPYIOIIETO
NO mnoBbIIIarOTCs MOCHE NMpHEMa HUTPATOB M HHT-
puToB OO B BU/IE MEINKAaMEHTO3HBIX NIPENapaToB,
nu00 B BuAe muiieBbIx n06aBok [1]. Tlo MHeHHio
aBTOPOB [2], HUTPATBl U HUTPUTHI MOXKHO paccMmaT-
pUBaTh Kak IIyJbl XpaHEHWs, MNOJAEPKUBAIOIINE
nepenauy curHaigoB NO Bo BpeMsi MeTab0IMIecKOro
cTpecca, ¢ WX OHOAKTUBAIMEH, BKIIIOYAIOIICH Kak
(epMeHTaTUBHBIE, TaK ¥ HE(ESPMEHTATUBHbBIE peaK-
I[N B KPOBU M TKaHJIX OpraHu3Ma. B skcmeprumen-
TaNbHBIX paboTax IMMOKa3aHO, YTO MOTpeOiieHWE He-
OpPTaHWYECKUX HHTPATOB 3HAYUTEIHHO CHIDKAET
aprepuanbHOe naBieHue [3,4]. BBenenne HUTpaToB
WIN HUTPUTOB Ha SKCHEPHMEHTAIBHBIX MOJEIIIX
CEpPACYHO-COCYANUCTHIX 3a00JICBaHUI [JaeT MHOTO-
ofermaronye pe3ynbTaThl, U B HACTOAIIEEe BpeMs
MPOAOIDKAIOTCA KIMHUYECKUE HCIBITAaHUS I U3Y-
YEeHUS TEpaleBTHYECKOrO INMOTEHIMajla HUTPAaToB U
HUTPUTOB NPH apTEepHUANbHOM TMIIEPTEH3UH, JErod-
HOM THIEpTeH3MH, 3a00JeBaHUsAX NepudepuuecKux
aprepuil u uH(papkTe Muokapaa. B padore, BbION-
HEHHOH Ha (PU3HMOJOTMYECKOM YPOBHE, ITOKa3aHO,
4YTO n00aBJICHHE HHUTPATOB B PAIMOH YIydIIacT B
CIIOPTE PE3yIbTATHI HA BHIHOCIUBOCT. [5]

Kpome TOTO, OBIIO BBEIACHEHO, YTO 00Opa3yro-
uiicst u3 HUTpUTOB NO B MUTOXOHJAPUSX CBSA3bIBA-
eTCsl C IIUTOXPOMOKCHIa301, TP 3TOM IOBBIIIAETCS
B3aUMOJICIICTBHE KHCIOPOAAa C HEJBIXaTeIbHBIMU
cyOcTpaTaMu, U HMPOMCXOIUT I'€Hepalus aKTHBHBIX
dbopm kuciopona (ADPK) ¢ MOTEHIHMAIBHO MOBpE-
xnatonMu b dexramu [2]. [Ipumepamu pa3zBuBa-
FOIIMXCSI OTPHIATENIBHBIX MOCTIEICTBUM IpU NpHeMe
HUTPHUTOB MOTYT OBITH CIIEIyIOLIHE: B SKCIEPUMEH-
TaNbHOW paboTe [6] OBUIO TIOKAa3aHO, YTO KPBICHL, B
TeueHne 4 HeJelb MMOJyYaBIINe TUCTHIIHPOBAHHYIO
Bony, coxepxkamryto 50 mr/m NaNO; mmm NaNOs,
CTAIM NWTh 3HAYUTEIHLHO MEHbIIE, HaOJI0AAIoCh
CHI)KEHHE yPOBHEW KOPTHKOCTEPOHA U TECTOCTEPO-
Ha B KpoBH. [HcTONOrMYEcKoe WCCIeI0BaHNE
Ha/IMMOYCYHUKOB MTOKa3aJI0 HaIM4Kue Oojiee KPYMHBIX
JUMUIHBIX Kamelb B IHUTOIIa3ME CIOHTHOIMTOB,
YTO SBISETCS NMATOTHOMHYECKUM IPH3HAKOM CHH-
JKeHHs cTepouporeHesa. B pabore npyrux aBTOpOB
[7] y mabopaTopHbIX KpbIc mpHu ynotpedneHmn 0,08
MTI/KT HUTPUTA HATpHs B TeUeHHE 28 mHe HaOro-
Jlay  3HAYNTEJbHOE CHIDKEHHE KOJIMYEeCTBa, II0-
JIBIDKHOCTH 1 JKU3HECIIOCOOHOCTH CIIEPMAaTO30UI0B,
IO CPAaBHEHHUIO C KOHTPOJBbHOW rpynmoi. Taxoxe
OBUIO TOKa3aHO, YTO OJHOKPATHAsl HArpy3Ka HUTPH-
TaMu (60 MI/KT Macchl Tella BHYTPUOPIOIIUHHO)
BBI3BIBAET reNaTopeHanbHy 0 aucHyHKuto [8].

Takum 06pa3oM, OYEBHIHO, YTO YpPEe3MEPHOE H
MIPOIOJDKUTEIBHOE BBEIEHHE HUTPATOB W HUTPUTOB
B OpPraHM3M MOXKET IPUBECTH K Pa3BUTHIO IATOJIO-
TU4ECKOro cocrosiHus. B XapbKOBCKOM HallMOHAJb-
HOM MEIMIMHCKOM YHHUBEpPCHTETE pazpaboTaHa
HUTPUTHASI MOJIETIb Pa3BUTHs Oose3HH AJbLrenme-

pa (BA) ¢ HakoIUICHHMEM aMWJIOWa B OEJIOM Belle-
CTBE W CTEHKE apTepwii TOJIOBHOTO Mo3ra [9], oc-
HOBHBIM Ha4aJbHBIM 3BEHOM KOTOPOH SIBIISIETCS IO-
BpPEXICHAE HHIOTEIHS KPOBEHOCHBIX COCYIOB, B
T.4. KAIWUIAPOB, aKTHBHBIME (DOpMaMH KHCIOPOaA.

Ecmu paccmaTpuBaTth 3Ty CUTyaluio ¢ MOICIH-
poBaHueM BA kak pa3BHBAIOLIyIOCS MATONOTHIO
TOJIOBHOI'O MO3ra C KJIMHHUYCCKUMH, OHOXMMUYC-
CKUMH ¥ MOP(OJIOTHICCKIMHU MPU3HAKAMU U ITOCTE-
NIEHHBIM HapylIeHHeM TOMeocTasa, TO B OTBET Ha
9TO TPOWCXOJMWT OpTaHU3alMs aJalTAIlMOHHBIX
MPOIIECCOB, 005A3aTCIBHBIM YYACTHUKOM KOTOPBIX
srsieTcs HannodeyHuk (HIT). B mamewm pacmops-
eHnn okazanuch HII KUBOTHBIX, y KOTOPBIX ITyTEM
BBEJICHHS PacTBOpa HUTPHUTA HATPHUs ObLIa MOIyde-
Ha MoJzenb BA.

Heas uccaenoBanus - u3ydutb MoppodyHk-
OHOHANBHOE COCTOSHHE HAIMOYEUYHHKOB JKCIIEPH-
MEHTAJIbHBIX JKUBOTHBIX NPHU JUTUTCIHLHOM BBEICHHU
HUTPUTA HATPHSL.

MarepuaJj 1 MeTOIBbI

HccnenoBanue NMpoBeIEHO Ha KphIcax-camIax
nonysuun WAG wmaccoit 180-230 r, kotopbie Obl-
mi pasneneHsl Ha 3 rpymmel: Tp. N-14 — BHyTpH-
OpIOIIMHHO BBOJWJIA BOTHBIA pacTBOp HHUTPHTA
HaTpus B nmo3e 50 MI/Kr Maccel Tena B TedcHue 14
nHer (8 KUBOTHBIX); Tp. N-28 - BHYTpHOPIOIINHHO
BBOJMJIN BOAHEIA pacTBOp HUTPUTA HATPHUS B aHAIIO-
TUYHON 03¢ B TeueHWe 28 mHel (8 >KUBOTHBIX).
KontponsubM kpeicam (n=16) BBogunu 0,9% pac-
TBOp HATPHUS XJIOPUIA TaKHM K€ IMyTeM U B T€ KE
cpoku (rp. K). JKuBoTHBIE BceX UCCIIEyEeMbIX TPYIIT
COJIEPKaJICh B CTAHJIAPTHBIX YCIOBHSIX BUBApHsl Ha
cOaJaHCUPOBAHHOM pallMOHE.

Nzydyenne MophOoPYyHKIIMOHATBHOTO COCTOSI-
HUSl HAJNOYCYHUKOB MPOBOIMIOCH COTJIACHO CTaH-
JApTHON MeToauKe: (UKCHUpOBaHWE B (hOpMalllHe,
CIHPTOBAsl TPOBOIKA, 3aJMBKa B MapauH U H3TO-
TOBIICHHE cpe30B. Vcmonp30Banack OKpacka Cpe3oB
TeMaTOKCHIITHOM-303HHOM u raJUTOIIHAHUH-
XpOMOBBIMU KBacIlaMU TI0 DWHapCOHY Ha CyMMap-
Hble HYKJIEHHOBBIE KHCIOThI. KpoMme obmiero aHamu-
32 U OIHCAHHUA THUCTOJOTMYECKHX OCOOEHHOCTEH
(Mukpockon «Axiostar-plusy  Zeiss, ®PT), ocy-
IIECTBJICHO  MoOpdomeTpuueckoe  HCClel0BaHHe
(Bugeo Tect, P®) mozrosoro Bemectsa (MB), mpo-
QYIUPYIOMIETO CTPECCOPTaHU3YIOIHAE TOPMOHBI -
aJIpeHAINH U HOpPaJpEHalINH, U ITy4KOBOW 30HHBI KO-
PBI HAATIOYCYHUKOB, POIYIUPYIOIIEH CTPECCINMU-
THpYyOIUi ropMmon Koptukoctepon [10]. 3mepensr
mom@aab SAep HEHPOIHIOKPUHOLUTOB MO3TOBOTO
BEILECTBA U CIIOHTMOLMUTOB MyuykoBoi 30Hbl HII, ux
KOJNMYECTBO Ha miomann 500 MM MHUKpOIIpernapa-
Ta, ONTHUYECKAs IUIOTHOCTh IMTOTUIA3MBI ITHX KJle-
TOK Ha TMpemnaparax, OKpalleHHBIX TaJUIOIUaHNH-
XPOMOBBIMU KBAaCIlaMH Ha HYKJIEHHOBBIC KHCIOTHI
(nmokazarens conepxkanuss PHK). KonmdectBennbie
roKaszareny 00paboTaHBI ¢ HCIIOIB30BAHNEM METO/1a
BapHALMOHHOW cTaTHUCTUKU U t kputepust CThIOJICH-
Ta TOCJE JOKa3aTelIbCTBA HOPMAIBHOTO paclpese-
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JICHUS 3HAUEHUH [TOKa3aTele.

OKCIIEpUMEHT TIPOBEICH B COOTBETCTBHH C
TpeboBanusamMu CtpacOyprckoit koHBeHIH (1986T.)
n VIII HupextuBsl EBpomelickoro mnapnameHnTta
(2010r.).

Pe3yabTaThl U MX 00cyKIeHHE

MB wunTrakTHBIX XUBOTHBIX (Tp.K) MHOTroKIE-
TOYHO, XOPOULIO BacKyispu3oBaHo. Cpenu HEHpodIH-
JIOKpUHOIIUTOB JOMHUHUPYIOT KJIETKH C TEMHBIMHU
HEeOOJBIIMMH SiAPAMU U D03MHOQMIBHOM, T.e. He
BaKyOJIM3HPOBAHHONW LUTOILIA3MOM, CKOpee BCEro,

9TO HEHPOIHIOKPUHOIUTEI, HAXOSAIINECS B TOKOE,
T.K. B UX IIUTOIIa3Me OTCYTCTBYIOT 3amachl KaTexo-
JIaMMHOB. MeHbIasi 4acTh HEHPOIHIOKPUHOIIUTOB
AMEIOT BaKyOJIM3UPOBAaHHYIO IIUTOILIA3My; YTO, Kak
M3BECTHO, JIEMOHCTPUpPYET (OpMHpOBaHHE 3aIllacoB
KarexonaMuHOB (puc. 1). /lanHple 0 cpengHel muio-
AaM sep HeHPOIHAOKPUHOIMTOB, 00 ONTHYECKON
IUIOTHOCTH LIUTOIIa3Mbl TIPH OKpace Ha CyMMapHBIE
HYKJICHHOBBIE KUCIJIOTHI U O KOJIMYECTBE HEHPOIHI0-
KPUHOLIMTOB Ha (PMKCHUPOBAHHOM ILIONIATN MHUKDO-
npenapara rnpezcraBiieHbl B Tabuuie 1.

Tabmuma 1

Mopdomerprdeckre oKa3aTeIy SHI0KPHHONINTOB MO3TOBOTO BEIIECTBA M ITyYKOBOH 30HBI HAAMIOYECTHUKOB

Uccnenyemsie TI'pynnst KonnuectBo 3H10KpH- Pasmeps! snep 3H10- OnTHryeckast IIOTHOCTD
obmactn HOIIMTOB B TIOJIC 3pEHHUS KpHHOLUTOB, (M+m, LU TOILIA3MBI TIPH
Ha romaay 500 MkM MKM?). OKpacke 1o DHHapCOHY
(yci.en.onT.mi.)
[IyukoBast 30Ha rp.K 4,5+0,2 19,7+0,6 0,088+0,006
KOPBI rp. N-14 5,9%+0,2 19,5+0,5 0,116*+0,008
rp. N-28 6,0%+0,3 20,4+0,4 0,143*+0,011
MosroBoe Beme- 1p.K 7,7£0,3 16,9+0,9 0,270+0,015
CTBO rp. N-14 6,6%+0,3 28,4*+0,5 0,172*+0,012
rp. N-28 6,1%+0,2 26,3*+0,4 0,102*+0,012

*- noctoBepHOCTh p<0,05 OTHOCHUTETHEHO KOHTPOJIBHOU IPYIIIIHL.

B rpymme N-14 MB Ha MukpompemnapaTe BbI-
TIIAOUT TaKKE B BHJE KOMIIAKTHOTO IIacTa HEHpo-
SHAOKpPHHOLUTOB. OIHAKO UX sApa 3aMETHO KpyI-
HEE W CBeTJIee, KaK MpPU OKPacKe FeMaTOKCUIMHOM-
S03MHOM, Tak ¥ 1o DitHapcoHy. Lluromnasma Goiee
o0BeMHas, 4yeM B rp. K, 1 04eHp MEJIKO BaKyOIH3H-
poBaHa, T.. MOXKHO IpEAINoJarath, YTOo B TEUCHHE
Kypca MHBEKIMH HUTpuTa HaTpus (1 pa3 B cyTkm)
mo3sroBoe BeutectBo HII pearupoBano BeIOpocoM B
KPOBb M CHHTE30M HHJOJAMUHOB, CO3/[aBast HEKOTO-
PHIif 3aT1aC TOPMOHOB B BUZE MTPO3PAYHBIX BaKyOJICH.
Helpo3HI0KpHHOIUTOB ¢ KPYIHBIMH NPO3paYHbIMU
BaKyoJsIMH HeT. EqMHUYHBIE HEHPOIHIOKPUHOLUTHI
MUMEIOT MEJKOe THIEePXPOMHOE (IMMKHOTHYHOE) S[-
PO, BOBMOKHO HaXxOTCsl B COCTOAHUM anonTo3a. O
MOBBIIIEHHOH MOP(QOQYHKIIMOHATEHOW aKTHBHOCTH
MB HII B rpynme N-14 cBHIETEeIbCTBYIOT TaKxke
Mopdomerpuueckre AaHHble (Tadil.) 00 yBenn4eHun
CpeHel mIomanu sapa HeHpOIHAOKPUHOLUTOB WU
YBEJIIMYEHUHN Pa3MEpOB HEHPOIHIOKPHUHOLUTOB (T.K.
Ha (UKCHUPOBAaHHOH TIUIOMIQAM MHKpoIIpenapara
pa3memaercs JOCTOBEPHO MEHBIIEE KOJIHMYECTBO
HEeWposHAOKpHUHOIMTOB). JlocTOBEpHOE YyMEHbIIe-
HHUE CpeJHEH ONTUYECKON INIOTHOCTU IMTOIIAa3Mbl
HEHUPOIHAOKPUHOLIUTOB MPHU UCHOIB30BAHUU OKpac-
KU 10 DWHApCOHY (3TO IOKa3aresb HOHWKEHUS CO-
nepxxkanusi PHK B nuromnnasme), Ha nepBbIid B3I,
HE COUYEeTAeTCs ¢ pPe3ynbTaToM kapuoMeTpuu. OnHa-
KO OOBSICHEHHE ATOMY KaXKyIIEMYCsl IIPOTUBOPEUNIO
€CTh: NMpu4rHa noHmwxenus cojepxxanuss PHK B mu-
TOIIIa3Me — 3TO HAJHMYHE MHOTOYHMCICHHBIX MEIKUX
MPO3payvHBIX BaKyoJeH C 3aIacoM KaTeXOJaMHHOB.
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Takum oOpa3oM, cpaBHUBas MoOpQoJIOTHYECKUE, B
T.4. MOp(OoMeTpHUIecKrue, OCOOEHHOCTH MO3TOBOTO
BemectBa HII xuBotHBIX Tp. N-14 ¢ rp. K, MoxHO
TOBOPHUTh O TIIOBBICHUH MOP(HO(YHKIHOHATBHON
akKTHBHOCTH MB ¢ co3zaHueM 3amacoB KaTeXoJlaMu-
HOB.

VY xuBoTHbIX Tp. N-28 MB nmeer Bux tpabe-
KyJl, a HE CIUIOIIHOTO IJacTa, T.e. HEHPOIHAOKPH-
HOIMTHI pacrojaratoTcs 0oJjiee phIXJIo, IMO3TOMY Ha
OTpaHHUYEHHOH IUIOIIAAX MUKpPOIIpenapara pacmoia-
raercsi emie MeHbIIee KOIWYECTBO HEHpPOIHAOKPH-
HOLUTOB, 4eM B rp. N-14, cpemnuii pasmep suep
HEHPOIHAOKPUHOIMUTOB — MeHbIe, 4eM B Tp. N-14
(a0 Gompie, yem B rp. K) (Tabmn.). 3ameTHas 4acTh
HEWPOIHIOKPUHOIIUTOB MMEET MAaJEeHbKOE, TEMHOE
MMMKHOTUYHOE AP0, YTO CBOWCTBEHHO allONTO3HBIM
kieTkam (puc. 1). V GonpmmHCTBa HEUPOIHIOKPH-
HOILIMTOB OTMEYAETCS Malo BbIpA)KEHHAsl BaKyOJIH-
3alus [UTOIIAa3MBl, OJTHAKO ONTHYECKas INIOTHOCTh
[UTOIIa3MBl TP OKpacke MHUKPOIpPENnapaToB IO
OiHApCOHY - HM3Kas, T.€. UMEET MECTO MOHMKECHUE
conepxxanuss PHK B nuronnazme HeHpOsHIOKPUHO-
nuToB. O4EeBUIHO, YTO KypC U3 28 UHBEKUUN HUT-
puTa HaTpus OOYCIOBWJI pa3BUTHE BHa4aje TAaKOro
BBICOKOTO MOP(O(YHKIMOHAIBEHOTO cocTosiHus MB
HII, uto x KOHIy PKCHEpHUMEHTa NOSBUIMCH MPH-
3HAKM HapacTalollIero arorTo3a, aTpouu U MocTe-
TIEHHOTO TIOHMXEHUsT MOP(POQYHKIIMOHAIEHOTO CO-
CTOSTHUS HEHPOIHAOKPHUHOIIUTOB (IUCTPODU3AIII).

IlyukoBast 30Ha y )KMBOTHBIX B Ip. K nmeer xo-
po1IO BRIpa)KEHHBIE MapajuieibHbIe TpadeKysl. Sa-
pa CIIOHTHOITUTOB CKOpEe TEeMHBIE, TeTePOXPOMHEIE,
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TOJIBKO B OT/CJBHBIX SIAPAX MOXXHO YBHICTH KOHTY-
pel siapeimika. Luromasma nenucTas, Ho GoKanbHO
HECKOJIBKO CIIOHTHOLIUTOB HMEIOT KPYIHBIC MPO-
3padHble BaKyOIH, YTO XapaKTepHO IUISl HEBBICOKOM
MOpHODYHKIIMOHATEHONH aKTHUBHOCTH CIIOHTUOIU-
TOB ¥ (POPMHPOBaHHUS 3aMACOB MCXOAHOTO MeTabo-

nMTa — Xolectepoia. Mopdomerpuueckie Mnokasa-
TeJI My4KoBoi 30HbI Ip. K mpezcraBnensl B Tabiu-
ne. KamOwmampHBIN CITOW, KOTOPBIN «IOCTABIISET
SHIOKPHHOLIUTHI B MYYKOBYIO 30HY, - IIUPOKHH, B
HECKOJIBKO PSIOB KIETOK (puc. 1).

Puc. 1. Pe3ynbTaTbl Mukpockonuyeckoro uccnepnosanust MB (A,C,E) n nyykosow 3oHbl HIM (B,D,F); A — MB xwuBOTHOrO
Krp.; C — MB xwBoTHoro rp.N 14: agpa 6onee kpynHble n 6onee ceeTnble; E — MB xwuBoTHOro rp.N 28: nosiBNATCA HENPOIH-
LOKPUHOLMTBI C KPYMHBIMY CBETIBIMY SApaMuy, C TEMHBIMU MENKAMWU SAPaMu 1 MapruHauven xpomatuHa (1); B — kopa HI xu-
BOTHOro Krp., LuMpokasi, MHOrokneTo4Has kambuansHas 3oHa (1); D — nyykoBas 30Ha XuMBOTHOrO rp.N 14: MHOro CNOHrMOLMTOB
CO CBEeTMbIM, MENKOANCMEPCHBIM XPOMaTMHOM B SiApaXx, NUNUAHbIE BKIOYEHWS B LMTOMNasmMe He AOMUHMPYIOT; F — nyykoBas
30Ha HI xwuBoTtHoro rp.N 28: Hanuune yyacTkoB LuTONM3a (1), MHOTO CMOHIVOLMTOB C MENKMMMU, TMMEPXPOMHBIMU SAPaMMU.
Okpacka A,B,C,E,F - rannounaHuH-xpoMoBbIMU KBacLamu no OMHapCoHy; D - remaToKCUIMMHOM-3031MHOM. *400.

B rp. N-14 gerkoe TpabekynsipHOE CTpPOCHHE
MyYKOBOW 30HBI HAPYIIEHO MOSBICHUEM HEOOIIBININX
(hoxycoB Hekpo3a (WIH armonTo3a HECKOJIBKUX CIIOH-

THOIUTOB). MHOTHE CIIOHTHOIUTE UMEIOT KPYITHBIC
sApa ¢ MEJNKOJUCHEPCHBIM XpoMaTHUHOM. Llurto-
mja3Ma BaKyoOJIM30BaHa, BaKyOJd OYEHb MEIIKHE, B
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3aMETHOM KOJHMYECTBE CIHOHTHOIMTOB BaKyOJId OT-
CYTCTBYIOT. JIOBOJBHO HYacTO BCTPEYAIOTCS CIIOH-
THOLUTBI C MEJIKUMH THICPXPOMHBIMHU, MMKHOTHY-
HBIMH sgapamMu. CpemHss IIonags siiep CIOHTHOIH-
ToB (Tabmn.) B rp. N-14 He uMeeT JOCTOBEPHOTO OT-
JU4Ms OT TakoBoil B rp. K, BO3MOXHO, B CBs3U C
BBIDOKCHHON «IMKHOTH3aLUeH» saep OO0JbIIoro
KOJINYECTBA PaHEe THINEPAaKTUBHBIX CIIOHTHOLIUTOB.
OnTuyeckast IOTHOCTh LIUTOIIAa3MbI CIIOHTHOLIUTOB
B CpeJHEM JOCTOBEPHO BhIlIe, 4eM B rp. K, T.e co-
nepxkanne PHK mossimeno. Ha miomaaun Mukpo-
mpenapata mIOmMAAbi0  S00MKM®  «yMEIIAeTcs
GosipIiee KOJIMYECTBO CIIOHTMOLUTOB, 4eM B rp. K,
CJICIOBATENIFHO, CHOHTHOIWTEI HMEIOT MEHBIIHH
pa3Mep, a 3TO B JaHHOW CHUTyallMHd BO3MOXKHO TIPH
YMEHBIICHUH IUIOMAAN ILUTOIIa3Mbl, YTO WMEET
MECTO B CBSI3U C YMEHBIICHHEM 3aMacOB UCXOITHOTO
cyOctpara (IIOCKOJBKY cpa3y HAET CHHTE3 TOpMOHA
U ero MHKpeuus B KpoBb). OueHb MHTEPECHO, UTO
KaMOHWAJIbHBIHN CIION BBITJISAIUT TOHKHM, TOJII[UHON B
OJIHy-/IB€ KJIETKH, T.e. B T€UCHHE Kypca HHBEKIIUH
(14 nHbeKUMid) HUTPUTA HATPUST KaMOUAIBHBIN CIION
MHTEHCUBHO TONOJIHAT MYYKOBYIO 30HY MOJIOJIBIMU
SHAOKpHHOUHTaMH. B menom y xuBoTHBIX rp. N-14
UMeeTcs KapTHHA aKTUBAIMHU ITyYKOBOW 30HBI KOPBI
HaJII0YEYHUKOB C HEOOXOANMOCTBIO MHTEHCHBHOTO
OOHOBIICHHS KJIETOYHOTO ITyJIa.

VY xuBoTHEIX Tp. N-28 Habmromatorcs eme 6o-
Jjee BBIPAXEHHBIC OYard JIM3MCA CHOHTHOIMTOB C
(hopMHpOBaHHEM PBIXJIOTO PACIOJIOKEHUsT Tpade-
Kyl Cpeay CIOHTHOLMTOB BCTPEYAIOTCS MOJHILIO-
UJHBIE U ABYSAAEPHBIC, MHOTO CIIOHI'MOIIUTOB C IHK-
HOTHYHBIM AJpaMH M MapTHHalIMed XpoMaTHHA B
saapax (amonTo3), a Mpo3payHble BaKyolIH B IUTO-
mia3Me — menkue (puc. 1). U3 mopdomerpuueckux
nokasaTteneli 0co00 3HAUYMMBIM SIBJISETCS  €lIe
6onpmee o cpaBaeHuro ¢ rp. K u rp. N-14 yBenu-
YeHHE ONTHUYECKOH IUIOTHOCTH IHTOIIA3MBlI IIPH
OKpacke 10 OWHAapCOHY, YTO CBHIETEIBCTBYET O
noBelieHnH conepkanust PHK B nuronnasme cnos-
ruonuToB (Tadi.). KamMOnanpHBINA CIIOM OYeHb TOH-
KW, B OJJHY KJIETKY U IIPEPBIBUCTBIA. B 1emom co-
ctosHue myukoBoi 30HBI HII B rp. N-28 MoxHO
OIIEHUTb, KaK T'HIIEPAKTHBHOE, HA TPAHU JAECKOMIICH-
CaIWH.

BrisBnennsie ocobennoctn MB u mydkoBoit
3oubl HII npu 14-TugHeBHOM U 28-MUIHEBHOM KYp-
cax HUTPHUTa HAaTPUi HMEET CMBICI PacCMOTPETh
MapajuleJIbHO C paHee M3YYEHHBIMU MOBEACHUECKH-
MH ¥ MeTabOJMYECKHMH OCOOEHHOCTSMH TeX Ke
9KCIIEPUMEHTAIILHBIX JKUBOTHBIX. Y HHUX OBLIO BBI-
SIBJICHO CHIDKEHHE ABMraTelIbHON aKTHUBHOCTH, IO-
BBIIIICHUE SMOIMOHANBHOW PEaKTUBHOCTH, YXy.IIIe-
HUE wuccrienoBaTenbckoil QyHkmmu (B Tecte «OT-
KpBITOE TIONIE»), pudeM B Tp.N-14 3T u3MeHEHHs
ObUTM MUHMMaJIBHBIMU, a B rp. N-28 - oueHb BbIpa-
xKeHHeIMH [9,11].

Buemnnit Bug kpsic rp.N-14 mamo orinmgancs
OT BHEIIIHET0 BHJAa KOHTPOJBHBIX *HBOTHBIX, TOTJa
Kak KpbIchl Ip.N-28 MMenu MepcTb — HEOMPATHYIO,
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«IeI00M», 0€3 €eCTEeCTBEHHOro OJjiecka, rjaza —
«OCTCKJICHEBIINE)» C O0arpoBBIM OTTEHKOM, POTOBas
1 HOCOBasi 00JacTh JIMIIEBOW YacTH TOJOBBI, KOX-
HBIII TIOKPOB JUCTaJbHBIX OTHENIOB KOHEYHOCTEH H
XBOCTa — C IHAHOTHYHBIM OTTCHKOM. Takue KpBICHI
HaXOJWJINCh, B OCHOBHOM, B «3aCTBIBILIEH», «BSIIOI»
ro3e, HE B3aUMOAEHCTBOBAIM MEXAy COOOM,
HAOJI0AAINCh CIIyYau YWIEHOBPEAUTENbCTRa [12].

Cnenyer oTMeTuTh, uTo B Ip. N-28 B romore-
HaTax Mo3ra HaOJIOJAJICSI CaMbli BHICOKUI ypOBEHb
cogepkanus 2,3-nudocdornuiepara, KOTOpHIi 1Mo-
BBIIIACTCA IPU BBIPAKEHHOW T'MIOKCUM TKaHEH, U
caMblii HM3KHUH YPOBEHb COJEp)KaHUSI OCHOBHOTO
¢dochomummna BHYTpeHHeH MeMOpaHBI MHTOXOH-
JpUi - KapAWOIHIINHA, YTO CIIOCOOCTBOBAJIO HApY-
OICHUI0 OKHUCIHUTENBbHOTO (hochopminpoBaHUs U
cHmkeHnto cuaTe3a AT®. JlanHOE COCTOSIHHE CITO-
CcOOCTBOBAJIO HApPYIICHWIO CHHANTHYECKOH IuIa-
CTUYHOCTH B HEHPOHAX, YTO, MPEANOJIOKUTEIBHO, U
BJIEKJIO 32 cOOOW pa3BUTHE 3aTOPMOIKEHHBIX peak-
LIUH, BBIPaXXEHHOT'O JIUCTpecca y Kpwic rp. N-28 ¢
MocyeTyroneil BBICOKOH BEPOSATHOCTBIO UX THOETH.
B rp. N-14 taxxe HaOmIOJaNINUCh CABUTH B JHEpre-
THYECKOM ¥ IPOOKCHIaHTHO-aHTHOKCHIAHTHOM
OanaHce, OJHAKO OHM OBUTM HE3HAYUTENBHBIMH WU
YaCTHYHO KOMIICHCHPOBAJINCH, YTO CONPOBOXK/IA-
JIOCh JIETKOW CTENEHBIO JUCTpPecca W JICTKUMH
HapyHICHUSIMU TIOBEJCHYECKUX PEAKIUH M KOTHH-
TUBHBIX QyHKIWi [13,14].

Wtak, y SKCIEpUMEHTAIBHBIX IKHUBOTHBIX
HabJ01aeM pa3BUTHE MATOJIOTUYECKOTO COCTOSHHSA
(autputHas Mmozens BA), 1 MB u myukoBas 30Ha
HII noka3zeiBatoT MOp(QohYHKIMOHAIBHYIO KaPTUHY
pa3BUTHA CTPECCOBOM peakuuu. Mo3roBoe Belle-
cteo HII, mponynupyroiiee cTpeccopraHu3yroline
TOPMOHBI aIpEHANIMH U HOPAAPEHAINH, UMEET TpH-
3HaKd MOP(OPYHKIMOHAIFHONH AKTHBAIMHA HEHpO-
SHOKPUHOIIUTOB B 00EMX OCHOBHBIX TpyMIax M Je-
KOMITCHCAIIU MO3TOBOTO BEIECTBA IPH BBEACHUU
pacTBOopa HUTpPUTA HAaTpusi B TeueHue 28 aHe. Y
B3pOCIIBIX KMBOTHBIX, KaK W3BECTHO, MO3TOBOE Be-
mectBo HIT He mMeeT kaMOManbHBIX KIETOK, U MPO-
JOJDKUTENbHAsT aKTHUBAIlMd MO3TOBOTO BeElecTBa
BefleT K ero arpodusaruu. ITyukoBast 30Ha KOpPBI
HII, npoayuupyromas CTpecCIMMUTUPYIOIUNA TOp-
MOH KOPTHKOCTEPOH, MOP(OQYHKIIMOHAILHO HaXo-
JUTCSl B aHAJIOTHYHOM COCTOSHHH, HO IIOCKOJIBKY
CIIOHT'MOIIUTHI UMEIOT MUTEIHAIBHOE TTPOHCXOXKIE-
HHE, BO3MOXKHA KaK BHYTPHKJETOYHAs, TaK M KJie-
TO4YHasi pereHepauusi; B rp. N-28 kamMOuanbHBIN
cnoit kopel HII ucToHYeH, HO elle He HCYEpHaH.
MoxHO Ha3BaTh Takoe MophodyHKIMOHATIBHOE
cocTosiHue My4koBo# 30HBI Kopbl HII na epanu Oe-
xomnencayuu. O4EBUIHO, YTO Pa3BUTHE MATOJOTH-
YEeCKOTO COCTOSTHHS (HUTpHUTHAst Monenb bA) u pas-
pyLIeHHe TOMeocTa3a «BKIOYAaeT» MHOTOYUCIICH-
HbIE€ 3BEHbSI €r0 BOCCTaHOBJIEHUS, B T.4. MB u myu-
kxoByto 30Hy HII, mponynupyrommx kKarexoisaMuHbI
U KOPTHUKOCTEPOUJIBI, T.€. Pa3BUBAETCS SHAOT€HHBIN
cTpecc. 14-mHEBHBIN Kypc HUTpUTAa HAaTpHs BbI3Bal
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COCTOSIHME JYCTpecca WM Ha4daJbHOTO dTarma Ic-
Tpecca, a 28-IHEBHBIN Kypc — TSDKEJIOTo JUCTpecca,
C OYEBUIHBIM OJHM3KUM JIETAIBHBIM HCXOJ0M JKCIIe-
PUMEHTAIBHBIX KIUBOTHBIX.

B xiuHuke cTpecc, B T.4. 3MOLMOHAJIbHBIN
cTpecc, cunTaeTcs (GaKkTOpoM PHUCKa CEPbEe3HOCTH U
nporpeccupoBanus 6onesnu Anbureiimepa [9]. Io-
JIydeHHBIE B HACTOSIIEM HCCIEJOBAHUM PE3yNbTaThl
OOBSCHSIOT 3Ty KIMHHYECKYI0 OCOOCHHOCTH OOJIb-
HBIX JIFOJIeH ¢ Ooye3Hbio AJblreiiMepa. UenoBek B
COCTOSIHUU XPOHHUYECKOTO CTpecca MMEEeT COOTBET-
CTBYIOIIME TMIIEPAKTUBHBIE MO3IOBOE BEILIECTBO U
MyYKOBYIO 30HY HAaANOYCTYHHKOB, IIO3TOMY IIPH pa3-
BUTHH O0Ne3HM AnpHreiMepa OBICTPO pa3BUBAETCS
HEIOCTaTOYHOCTh ATHX KOMIIOHEHTOB HAIIIOYCYHH-
KOB, BOCCTAHOBJICHHE T'OMEOCTa3a CTAHOBHTCS He-
BO3MOJKHBIM H TAIIHEHT YMHPAET.

BriBoabI

1. Ilpu monenupoBaHuu O0NE€3HH ANbITen-
Mepa y Ja0OpaTOPHBIX KPBIC BBEACHHEM BOIHOTO
pacTBOpa HUTpPHUTa HATpUs B 1o3e 50 MI/KI' Macchl
TeNa eXEeCyTOYHOM BHYTPUOPIONIMHHOW MHBEKIUEH
B TeueHue 14 m 28 nHel B MO3rOBOM BEIIECTBE U
ITyYKOBOH 30HE KOPHI HAAIOYEUYHHKOB (hOpMHUpPYETCS

KapTuHa uX MOp(HODYHKITHOHATHFHON aKTHBAIINH.

2. B rpynme ¢ 28-1HEBHBIM KypCOM BBEICHUS
pacTBOpa HHUTPUTAa HATPHUSA TOSBISIOTCS MoOpQo-
(yHKIMOHATIBHBIC IPU3HAKA JeKoMIIeHcarm MB n
myukoBo#i 3085 HII, (ocobenHo BeIpaxkeHHO - MB),
YTO CBUAETENBCTBYET O PA3BUTHH Y KUBOTHBIX Ts-
JKEJIOTO AUCTPecca U HEBO3MOXHOCTH BOCCTaHOBIIE-
HUS TOMEOCTa3a.

IlepcriekTUBEI Ja/IbHEHIINX pa3padoTok

B nepcnektuBe miaHupyeTcs n3y4uth Mopdo-
(YHKIMOHAIbHBIE OCOOGHHOCTH KIyOOUKOBOW U
ceruaroit 308 HII, a Tak:ke cOMPOBOAUTH OMOXUMH-
YECKHM HCCIIEJOBAHUEM YPOBHS COOTBETCTBYIOIIHX
TOPMOHOB.

Hcrounnku ¢puHaHCHPOBaHUS

PabGora BeITOMTHEHa B paMKax ~HAyJIHO-
uccienoBaTesbckoi TeMbl «llaTorenes moBpexna-
IOIIETo NIEHCTBHS Ha OPTaHU3M 3K30TCHHBIX (DaKTO-
POB B COBPEMEHHBIX YCIOBHAX» (HOMep Trocyaap-
ctBeHHOM peructpanuu 0115U000991).

HNudpopmanusi 0 KOHIUKTE HHTEPECOB

HOTCHHHaﬂLHbIX WJIN SIBHBIX KOH(I)J'II/IKTOB HUHTC-
pecoB, CBSI3aHHBIX C 3TOI PYKONMCHIO, HA MOMEHT
ITyOJIMKAIMN HE CYIIECTBYET U HE TIPESIBUIUTCA.
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I'y6ina-Baxkyauk I' .1, lenucenko C.O., I'opdau T.B., 3openxo €. M., I'oiigina B.C. MopdodyHnkuio-
HAJLHUH CTAH MO3KOBOI PEYOBUHHU i MYYKOBOI 30HH KOPH HAAHMPKOBHUX 32J103 IPM MOJEJIOBAHHI XBOPO-
0u AsbureiiMepa HaJUIMIIKOBMM BBeJeHHSIM HITPUTY HaTpilo.

PE®EPAT. AktyanabHictb. HiTpaty 1 HITpUTH IPUCYTHI B IPYHTI, BOJI, MPOXYKTaX XapuyBaHHS JIIOJMHH,
OapBHUKaX 1 Jiikax. Y JiTepaTypi po3risIaloThes SIK MMO3UTUBHI, TaK 1 HETaTUBHI e(eKTH Bijl NONaJaHHs HITPATIB
1 HITpUTIB B opraHizm. Y po06oti Oyna BUKOpHCTaHa HITPUTHA MOZENb AeMeHLIl AJlblreiiMepa CyIMHHOTO I10-
Xo/KeHHs. MeTa J0CiiDKEeHHS - BUBYUTH MOP(HO(DYHKIIIOHATBHUI CTaH HAJHUPKOBHX 3aJI03 EKCIIEPUMEHTAIb-
HUX TBapHH IIPH TPUBAJIOMY BBEJICHHI HITPUTY HaTpifo. JlOCHiIKeHHs] NPOBEICHO Ha LIypax-CaMIsX MMOMyJIsIil
WAG, siki 6ynu pozzineni Ha 3 rpynu: Tp. N-14 - oTpuMyBaid iH'€KIiT BOJHOTO pO34YHHY HITPUTY HATPIIO B 1031
50 Mr / KT MacH Tia mogHA npoTsaroM 14 mHiB; rp. N-28 - mypu oTpuUMyBaIX aHAIOTIYHI iH'€KIIT MPOTsIToM 28
nHiB. IH'exnii - BHyTpimHb04YepeBHi. KonTponsauM nrypam BBoauin 0,9% posuuH Hatpiro xiopuny. Pesyabra-
TH. Y TBapMH OCHOBHHX TpyIl Mae Micie ¢opMyBaHHS MOP(OQYHKIIOHAIEHOI KAPTUHH PO3BHUTKY CTPECOBOL
peaxtii, o MiATBEpPIKEHO TaKOK MOP(POMETPUYIHO, TaKOX B rpymi N-28 - 3 o3HaKaMH MMOYaTKOBOI JEKOMITCH-
carlii MO3KOBOTO PEUOBHHH 1 IyYKOBOI 30HH KOPU HAJHUPKOBUX 3a103. BucHoBok. IIpn MozemoBaHHI XBOpoOH
AunprreiiMepa y 1abopaTopHHX LIypiB BBEIEHHSM BOJHOIO PO3UMHY HITPUTY HATpiro B 1031 50 Mr / Kr Macu Tijia
1110/1000BOr0 BHYTPILIHbOUYEPEBHEBOIO 1H'eKIIi€l0 NIpoTsiroM 14 1 28 nHIB B MO3KOBil pEUOBHHI 1 ITyYKOBiii 30HI
KOpH HaJIHUPKOBUX 3a103 (opmyeTscst kapTuHa ix MopdodyHkuioHanbHOT akTuBauii. Y rpyni 3 28-1eHHUM
KypCOM BBEJICHHSI PO3UMHY HITPHUTY HATPIIO 3'SIBISIOTHECS MOP(POGYHKIIIOHANBHI 03HAKH JIEKOMIEHCcallii MO3KO-
BOI PEUOBHHH 1 IYYKOBOI 30HH HaJIHUPHUKOBHX 3aJ103 (OCOOJMBO BUPAXKEHO — Yy MO3KOBIi pEUOBHHI), 11O CBiJI-
YHUTH NTPO PO3BUTOK Y TBAPHH BAXKKOT'O JUCTPECY 1 HEMOKIINBOCTI BiTHOBJICHHSI TOMEOCTA3y.

Karouosi ciioBa: xBopoba AnplreiiMepa, HITpUT HATpPifO, HAJHUPHUKOBI 3aJI03H, IITYpPH.

I'youna-Bakyauk I'.W., Jenncenko C.A., I'opoau T.B., 3openko E.M., I'oiinuna B.C. Mopdodynk-
IHOHATbHOE COCTOSIHHE MO3r0BOr0 BelllecTBA M NMYYKOBOH 30HbI KOPbI HAAMOYECYHHKOB NPH MOJETUP O-
BaHNU 00J1e3HM AJbUreiiMepa N30bITOYHBIM BBeleHHEM HUTPUTA HATPHUS.

PE®EPAT. AkryanbHocTb. HUTpaThl 1 HUTPUTHI IPUCYTCTBYIOT B IIOYBE, BOAE, IPOLYKTaX MUTAHUS Ye-
JIOBEKa, KPaCcUTENAX M JIeKapcTBaxX. B nurtepaType paccMaTpuBarOTCsS Kak MOJIOKUTEIbHBIE, TaK M OTPUIIATENb-
HBIE 3 (GEKTH OT MONaaHUs HUTPATOB M HUTPUTOB B OpraHm3M. B pabGore Oputa ncmoap30BaHa HUTPUTHAS MO-
JIeNTb IEMEHITUH allbIIeiMEePOBCKOT0 THIIA COCYAUCTOr0 MPOUCXoKaeHNA. Lleb uccienoBaHus — H3Y4IUTh MOp-
(hopYHKITMOHAIEHOE COCTOSHHE HAAIOYEYHUKOB 3KCIIEPUMEHTAIBHBIX JKUBOTHBIX MPH JIUTEIHHOM BBEICHUU
HUTpUTa HaTpws. MccienoBanue MpoBeaeHO Ha Kpblcax-camuax nomyssiqun WAG, KoTopble ObIIH pa3/iesieHbI
Ha 3 rpynmnsl: Tp. N-14 — noiyyany HHBEKIIMM BOJHOTO pacTBOpPAa HUTPHUTA HAaTpus B Jo3e 50 MI/KI Macchl Tena
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eXKeIHEeBHO B TeucHHe 14 mueil; rp. N-28 — KpBICHI OIyJaan aHAJIOTHIHbIC HHBEKIMK B TeucHHe 28 auel. MHb-
eKIun — BHyTpuOprommaHbIe. KoHTposHEIM Kpbicam BBOAIH 0,9% pactBop HaTpus ximopuna. Pesyasrarsl. Y
JKMBOTHBIX OCHOBHBIX TPYIII UMeET MecTo (hopmupoBaHne MOpho(yHKIMOHATEHON KapTHHBI Pa3BUTHUS CTPEC-
COBOW pEaKIUH, YTO MOATBEPKACHO TaKkKe MOPPOMETPUIECKH, TpriUeM B rpymnne N-28 — ¢ mpu3HaKaMu Hadu-
HAfOUIEHCs IEKOMIICHCAIIMH MO3TOBOTO BEIIECTBA M ITyYKOBOM 30HBI KOPHI HAATIOUYCUYHUKOB. 3aKj04ueHue. [Ipu
MOJICTTMPOBaHNH 00JIe3HH ANbLreiiMepa y 1ad0paTOpHBIX KPBIC BBEACHHEM BOJHOTO PacTBOpPAa HUTPHUTA HATPHSA
B 103¢ 50 MI/KI Macchl Teja €XXeCyTOYHOH BHYTPHOPIOIINHHOW UHBEKIMEH B TeueHne 14 u 28 nHeil B MO3roBoM
BEILECTBE U MyYKOBOW 30HE KOPHI HAIOYEUYHUKOB (hOpMHUPYETCsl KapTuHA X MOP(OYHKINOHAIBLHOH aKTHBa-
1y, B rpynme ¢ 28-1HeBHBIM KypcOM BBEAEHHS pacTBOpa HUTPUTA HATPUsl MOSBISIOTCS MOPGhodyHKIMOHAB-
Hble TIPU3HAKN JEKOMIIEHCAI[M MO3TOBOTO BELIECTBA M ITyYKOBOIl 30HBI HAANIOYEYHUKOB, (0COOCHHO BBIpaXKeH-
HO — MO3TOBO€ BEIIECTBO), YTO CBUETEILCTBYET O PA3BUTUHU Y XKHUBOTHBIX TSXKEJIOIO JUCTpecca U HEBO3MOXKHO-
CTH BOCCTAHOBJIEHUS TOMEOCTa3a.
KuiroueBbie cioBa: bonesHp AnbureiiMepa, HUITPUT HATPUS, HAAIIOUEUHUKH, KPBICHI.
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