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COAEPRAHUNE CBOBO/JHbIX AMUHORKUCJIOT
B MOJTIE KPbIC C ORCIIEPUMEHTAJIbHBIM I'MIIOTUPEO30OM
ITPU PA3/INYHBIX BUJAX CTPECCA

YO «benopycckuil zocydapcmeennviii MEOUYUHCKUL YHUBEPCUINE >

_] OpurusaibHbie HayyHble yOGIMKAIUH

Hceaedosano eausnue pasiuunvix 6udog cmpecca (2unoxunemuuecroesy, xo1000-
6020 U MENI0B020) HA 2OPMOHAILHBIL CMAMYC U COOEPHKAHUE CEOOOOHBIX AMUHOKUC-
JI0M 8 M032€ KPblC C IKCNEPUMEHMANbHbIM 2Unomupeo3om. TLennosoe 8e3delicmeue
npUGOOUNO K YBEIUUCHUIO KOHUEHMPAUUL OOIbUUHCEA UCGICO0BAHHBLY AMUHOKUC-
JI0OM 6 M032e IKCNEePUMEHMALLHBIY IYMUPEOUOHBLY KUBQMHBLY, ARX07000680€ 603-
deticmeue u 2uUNOKUHETMUYECKUU CMPecc NPeuMyuecmeenmg, — K CHuKenuto, 6oJee
BHIPAKEHHOMY 6 omeem Ha X0100. IIpu x0100060M  @MpecceNi, menaioeom 6030ell-
CMEUU HA 2UNOMUPEOUOHBLY JKUBOMHBIX 6bLA6AeHbL PA3HOHANPASIeHNbIe USMEHENUS
codepikanust c60000HbIX amunokucaom 6 moseze. Ilpu IKEnepuMmenmaivHom 2unomu-
peose 0OHaPyKeHo yseaudeHue cooepKanus O0abUUHCTNEALCCIe008AHHBIX AMUHO-
Kucziom 6 omeem Ha zunokuneduto. Ilpu ecex Gudax cmpeccosvix 6o3dericmeui Ha
one zunomupeosza 6 mosze Kpuic 00HAPYKeHO GbIpgKeHHoe Yeeauuene yposHel
2AYMAMUHOBOU KUCIOMbL U MAYPUHA.

Knatouegwvie caosa: mennogou cmpecc, xGm0080U cmpecc, 2UunoKUHeMuUYecKull
cmpecc, IKCNePUMEHMALHBIL ZUNOMUPEO3, 5 CE0000HIE AMUHOKUCLOMDL.

I.V. Romanovsky, O.N. Ryneiskaya, S?V. Hlinnik, T.P. Krasnenkova

FREE AMINO ACIDS CONCENTRATION IN BRAIN OF RATS
WITH EXPERIMENTAL HYPOIHYROIDISM AT DIFFERENT
TYPES OF STRESS

It was studied influence of, different types of stress (thermal, cold and
hypokynetic) on hormonal statefand cohcentration of free amino acids in brain of
rats with experimental hypothyroidism. Thermal stress result in increase of the
most investigated free aminojacids in brain of rats without hypothyroidism, but
the cold and hypokynetic types ofastresses mainly result in decrease. The cold and
thermal stress reveal differemt changes of concentration of the free amino acids
in brain of rats with expevimental hypothyroidism. Hypokynetic stress results in
increase of the most_investigated free amino acids in brain of rats. All types of
stress is accompaniéd inéxease of glutamic acid and taurine concentration.

Key words: thermal stress, cold stress, hypokynetic stress, experimental
hypothyroidismdfree amino acids.

rMnompeos B HacToslliee Bpems ABNSETCA OJHUM U3 ca-
MbIX 4acTbIX 32001EBaHUW’ SHAOKPUHHOWM CUCTEMbI. AK-
TyanbHOCTb MUCCIEA0BAHMS TOHKUX MONEKYNSPHbIX MEXaHWU3-
MOB NaTofeHesa AaHHOLO 3a00/1eBaHUSA OObSCHAETCH TEM,
YTO HEAOCTaTOYHOCTb TUPEOUAHBLIX FOPMOHOB CKa3blBaeTcs
Ha QYHKUMEHUMPOBAHWM BCEX OPraHOB W TKaAHEW W COMPOBO-
WAaeTcs 3HAYUTENbHLIMWU HaPYLLEHUSMWU Pa3/MYHbIX BUIOB
o6MeHa, B TOM YMEie 06MeHa aMMHOKMCOT [8].

3HayeHne 6UOreHHbIX aMUHOKMUCIIOT OnpeaenseTcs ux
YHUKaNbHOW POJIblo B MOCTPOEHUN U MPOMEKYTOYHOM CUHTE-
3€ OCHOBHbIX CTPYKTYPHbIX KOMMOHEHTOB KIETKK (BENKM, Hy-
K/IEMHOBbIE KMCNOTbI, HU3MONEKY/APHBIE a30T- U cepocodep-
¥allne CoeIMHEHWS) U peanu3almmn Yepes 3TM KOMMOHEHTbI
60/bLIMHCTBA PYHKLMI KNETKN. HEKOTOpbIE M3 aMUHOKMUCAOT,

TaKMe KaK ryTamuHOBas KUCNoTa, acrnaparMHoBas KUCIoTa,
MUUMH, TUCTUANH, TpMNTodaH, GeHunanaHuH, TUPO3WH, Tay-
PWH Y4aCTBYIOT B CUHTE3€ 3HAOMEHHbIX GUOTIOMMYECKM aKTUB-
HbIX COEIMHEHWIW, HEKOTOPLIX TOPMOHOB, HEMPOMEANATOPOB,
UM camMu TaKoBbIMKU aBNgatoTcd. OOMEH 3TUX COEAUHEHWH
KOHTPONMpPYETCS PasnnyHbIMU GUOXMMUYECKUMU 1 GU3MONO-
rTMYECKMMU MEXaHW3MaMW, OnpeaenstoWnuMmM OTHOCHUTENBHO
NOCTOSIHHbIE KOHLIEHTPALIMM aMUHOKMCIIOT B KPOBU U TKaHSIX.
[MOCKONbKY aMUHOKUCIOTaM TaKKe MPUHAQIEXUT PoSib MH-
TepMeanaToB, CBA3bIBAIOLLMX MeX Ly COO0M OCHOBHbIE MeTa-
60MYECKUE NYTH, UCCegoBaHNE aMUHOKMCIIOTHOIO cocTaBa
MO3ra MOMXET CNYKWUTb MHTErpasbHbIM NoKasatenem GyHKLUU-
OHaJIbHOrO COCTOSIHUS PENYNIITOPHbIX CUCTEM OpraHn3ma [1].
YuutbiBas npearonaraemMoe ydactne TMpeouaHbIX ropMOHOB
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Hay4HbIM MHTEpEeC Mccneno
aMWHOKAUCAIOT B pa3j
MMBOTHbBIX C FMMOTUP
cTpeccoBoro GaKme

], no- MOMY, NPeACcTaBnseT
€ U3MEHEHUI coaepyKaHus
AX 3IKCMEePUMEHTaSbHbIX

Mpw, BO3AENCTBUM HA OpraH13m

T €[l0BaHWs ABWUNOCb U3y4eHue
cofiepaHV@MUHOKMCIOT B MO3re KPbIC C IKCNEPUMEHTaSTb-
HbIM FMNOTUPEO3OM,1PU TEMNOBOM, XO/I040BOM BO3JENCTBU-
X M TMMOKMHETUYECKOM CTpecce.

Martepuanbl u MeTOAbI

Pa6oTa BbINosHeHa Ha 96 6enbix Kpbicax-camMuax Mac-
con 180 - 200 r, coaeprKaBLUMXCS Ha 06bIYHOM PaLIMOHE BU-
Bapus BI'MY. Beino nposegeHo Il cepun akcnepumeHToB. B
Ka[I0M CepWM MUBOTHbIE Bbliv pa3aeneHbl Ha 4 rpynnbl (no 8
0co6en B Kawow): 1-9 rpynna (KOHTPO/b) — MHTAKTHbIE Kpbl-

Arg

Tau Met Phe Gly

Cbl, NONyYaBLIKE Ha NPOTSHEHUM IKCNepnmeHTa (14 CyToK)
06bl4HYI0 BOAy; 2-91 rpynna (CTpecc) — KpbICbl, MONyYaBLUXE Ha
NPOTSXKEHWUM ABYX HEAENb 0ObIYHYIO BOAY U Ha 14-e CyTKM noa-
BEPrHyTble cTpeccy; 3-A rpynna (ftMnoTMpeo3) — KPbICbl C 3KC-
nepyvMeHTaNbHbIM MMMNOTUPEO30M, KOTOPLIV CO34aBacs npu
ynotpebneHnn B Kavectae nutbs 0,02 % pacTteBopa NponuITH-
oypaumna ([TY) B TeyeHne 14 cyToK 13 NOUNOK NPU NOCTOSIH-
HoMm goctyne (0,78 mr MTY Ha 100 r macchl Tena B CyTKW); 4-9
rpynna (rMnoTupeos + CTPecC) — KpbICbl C IKCMNEepUMEHTab-
HbIM FMNOTUPEO30M, NoABEPrHyThlE Ha 14-e CyTKU CTpeccy.
Tennoson ctpecc (TC) BbI3bIBaNCS NyreM MoMeLLeHNs
MBOTHbIX Ha 2 Yaca B CyxOBO3AyLUHbIM TepmocTar npu t
40 - 42°C. BeHTMnaumMs ocyllectBasgnacb Yyepes npuoTKpbl-
Tble ABEPKU TepMOocTaTa 1 Nas A1a TepMOMETPa. X01040BOM
ctpecc (XC) co3paBancs nytem MOrpyeHusi Kpbic B BOAY
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Puc.3. CogeprkaHve aMMHOKUCIOT B MO3re KpbIC (B % OT NoKkasaTens B rpynne bTaToB BbINO/IHEHa C MOMOLLbIO
«KOHTPOJIb») MPH XONIOAOBOM BO3AEICTBUM, @ TAKIKE MPU XON0L0BOM BO3AENCTBMM Ha nporpammHoro naxeta Statistica 6.0. [ins
$oHe runotTnpeosa; * - pasnnMyns JOCTOBEPHbLI MO CPABHEHUIO C rPynnowu «KO@W <  OLEHKM OOCTOBEPHOCTU Pasfivyuin Mexay
0,05) rpynnamu Ucronb3osancs TecT MaHHa-
\ THW (OOCTOBEPHBLIMU CYUTANIUCL Pa3K-
180 HOHTPONS yumsa npu p < 0,05).
* W rMNOKUHE3NA Pesynbratbl U 06CyXAeHUE
160 TMNOTMPEOos + IMNOKMHEe3NA TennoBoM W XONOJOBOW CTPECCHI,
140 * * . BbI3BaHHbIE B YKa3aHHbIX YC/IOBUAX, OT/IU-
* * YanucCb 3HAYUTENBHOM BbIPAKEHHOCTHIO.
120 4 PeKTanbHasi Temneparypa 3KCrepumeH-
100 1 . TalbHbIX XMBOTHbIX, M3MeEPeHHas Hemno-
e * . CPEeACTBEHHO MOocfe TernioBoro BO3aeW-
80 +— — _ = — > — — CTBMS1, NoBbicunack ¢ 36,63°C (36,6-36,8)
" 0o 39,6°C (39,0-40,5). 10T e nokasa-
60 1 | | | B e TeNb, U3MEPEHHbIN MOCNE BO3LENCTBMA
40 4+ - - - - - xonojga cHusuncs ¢ 36,6°C (36,2-36,9) o
34,0°C (33,9-34,1). BecoBor KoadPULK-
20 — — — — — — €HT HaNo4YeYHUKOB yBenm4uicsa Ha 9,6%
0 J . . . . 1 18,6% COOTBETCTBEHHO MPK TEMIOBOM U
Glu Ser His Arg Tau Met Phe XO/NO/I0BOM BOSAGNCTBHAX.
Mo pesynbtataM TecTa «OTKPbITOe
Puc.4. CogepaHne aMUHOKUCOT B MO3re KpbIC (B % OT NoKasaTtens B rpynne none» Npu TENI0BOM BO3AENCTBUN Y KPbIC
CKO TaKKe MPU F’NOKUHE3UU Ha GoHe 3HauuTenbHo (Ha 41-80%) yMeHbluanncb
0BEPHBI 0 CPABHEHMIO C rPYNNON «KOHTPOML» (P < rOpPU30HTa/IbHasa MOABUMKHOCTb, OPUEHTU-

POBOYHO-MUCCeA0BaTE/IbCKasi aKTMBHOCTb
N 3MOLIMOHANbHOCTb.

O 3Ha4MTENbHOM BbIPaXKEHHOCTU CTpecca CBUAETENb-
CTBYET TaKXKe yBeNuyYeHue YpoBHS KopTu3ona Ha 23,5% npu
TEM10BOM BO3AENCTBUM U 2-KpaTHOE BO3PacTaHWe ero npu
BO3[eWCTBMU X0noAa (puc. 1). YpoBEHb UHCYIMHA B OTBET Ha
CTpeccoBoe BO3aencTBrE CHMKaeTes Ha 20% n 49% cooTBeT-
CTBEHHO. [Mpu nccneaoBaHnM BIMSHUS TMMIOKMHE3WUM Ha MOBe-
[EHWE KPbIC B «OTKPbITOM MoMe» BbISIBIEHO HE3HAYUTENbHOE
CHUXXEHME TaKMx MoKasaTeslen Kak ABuratenbHas MoABUK-
HOCTb U OPUEHTUPOBOYHO-UCCNIEA0BATEIbCKAs aKTUBHOCTD,
U CYLLECTBEHHOE CHUXEeHMeE Ha 46% 3MOLMOHaNbHOCTU. [Mno-
KMHE3Ws COMPOBOXKAANACh TaKXKe YBENMYEHNEM YPOBHS KOP-
TM30Ma Ha 61,5% u yBennyeHnem Ha 49% ypoBHSI MHCYNNHA
(puc. 1). '3MeHeHna BECOBOMO KO3IbdULMEHTA HAAMOHYEYHN-
KOB 06HapyXeHOo He 6blo.

Mo-BMaAMMOMY, B OT/IMHME OT TEMIOBOrO M XOI0A0BOro

WHAMBMAOYaNbHOrO MOBEAEHUSI KUBOTHOMO
B TeCTe «@ 0e none», peKTanbHOM TeMnepaTtypbl nocne
CTPeCccoBOro 'BO3AENCTBUS, CTEMNEHU YBEMYEHUS BECOBO-
ro KoadduumMeHTa HaAno4YeYHWKOB; MCCNEA0BaNUCh TaKkKe
YPOBHM KOPTU30/1a W UHCY/IMHA B CbIBOPOTKE KPOBW KpbiC.
HKMBOTHbIE YMEPLIBASANCL NOA TUOMEHTANOBbLIM Hap-
Ko3oMm (60 - 80 mr/Kr) 3a60poM KPOBU U3 COHHOM apTepuu.
KpoBb ans uccnegoBaHWsl rOPMOHalIbHOMO cTaTyca 3abw-
panacb B NpobupKy 6e3 KoHcepBaHTa M Yepe3 2 yaca LeH-
Tpudyruposanace B TedeHne 10 muHyT npu 1500 06/MUH
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CTPECCOB, MMNOKMHETUYECKOE BO3AENCTBME B HaubosbLIEN
CTEeNeHu ABNSETCH A1 SKCNEePUMEHTaNbHbIX XXMBOTHbLIX 3MO-
LIMOHAJIbHbIM CTPECCOM, M BO3MOXHO, 06HaPYEHHOE HamMMu
NOBbILEHNE YPOBHS MHCY/IMHA MMEHHO NPW MNOKUHE3NM AB-
NIFIETCs peaKLMen Ha NOBbILEHNE YPOBHS MIOKO3bl B KPOBMU.

McecnenoBarne GpoHga cBOGOAHbLIX aMUHOKUCIOT TKaHeN
MO3ra Nnpu pasnnyHbIX BUaax CTpecca BbISBUIO cneaytolime
ocobeHHoCTU. [lpu TEMIOBOM BO3OEUCTBMM  OBHAPYKEHO
YBENMYEHME KOHLIEHTPALMI GOSbLIMHCTBA MCCNeAyEMbIX
aMUHOKMCNOT (puc. 2). MNpr 3TOM yKa3aHHble U3MeHeHNs 60-
Jlee BblpaXKeHbl B OTHOLLIEHWM TaKMX aMUHOKMUCIOT KaK Ser,
Met, His, n HenpoaktmBHbIx Tau, Glu, Gly, KOHLEHTPaLMK
KOTOpbIX BO3pOC/n B 2 - 3 paza. Y4uuTbiBas, YTO TEMNIOBOM
CTpecc COnpoBOXAancs MOBbILWEHNEM B CbIBOPOTKE KPOBWM
YPOBHS KOPTM30/1a, FOPMOHA KaTaboIMYeCKOro xapakrepa, To
MOXHO CYMTaTb 3aKOHOMEPHbLIMU BbISIBIEHHbIE N3MEHEHMS
KOHLEHTpaLMA aMUHOKMUCNOT.

Mpu xonogoBom Bo3aencTBum (Puc. 3) Ha aKCnepuMeH-
TaNbHbIX XXMBOTHbIX OBHAPYKEHO CHUMKEHWE COAEPKAHUA B
MO3re BCEeX MccneaoBaHHbIX aMMHOKMCAOT. OCO6EHHO Bbl-
paXKeHHbIM 6blI0 CHUXKEHWE YPOBHEN METUOHMHA — Ha72%,
deHunanaHvHa, MuumHa, TPEOHWHA, aprMHmMHa (Ha 54-59%).

BbIIBNEHHbIE U3MEHEHWS COAEPHAHNA aMUHOKUCIIOT B
TKaHSIX MO3ra Npw X0/1040BOM CTPecce, BEPOSITHO, CBSA3aHbI C
NPOTEKAHWEM 3aLUMUTHBIX peakLmii 06pa3oBaHKs CBA3aHHbIX
(N-auetmnnponsBogHbIX) GOPM aMUHOKWUCIOT, OTParKaroLLIMX
HecneundUyecKkre NpPoLECChl UBMEHEHWUI MaKPOMOIEKYS U
MeMOBPaHHbIX CTPYKTYP, KOTOPbIE HamnpaBAeHbl Ha NoaaepKa-
HWe GYHKLMIM MO3ra B YCIOBUSIX TMNOTEPMUK [2].

MNpy TMNOKMHETUYECKOM CTpecce coaepyaHne 60bLUMH-
CTBa aMUHOKMCIIOT B MO3re KpbIC CHUXKanock (Ha 13-53%).
OaHaKo cneayet OTMETUTL YBENMYEHUE KOHUEHTpaumn Gl
His Ha 21% 1 36% cooTBETCTBEHHO (PUC. 4).

Mpn BCex BMOax CTPECCOBbLIX BO3AENCTBUM Ha poHe MU=
noTMpeosa B Mo3re Kpbic  (PUC. 2-4) 06Hapy*KeHo yBenye-
HWEe YPOBHS [MyTaMMHOBOM KWUCNOTbl U TaypuHa,‘Havoonee
BblparKeHHOE NP X0N0a0BOM cTpecce (Ha 61% Gluw B 6 pa3
Tau). BbiaBeHo TaKyKe yBennyeHue coaepraHna METUOHVHA
B MO3re rMnoTUPEOUAHBIX XUBOTHbIX - MPUOUBUTENLHO B 2
pa3a npu BCeX BUaax BO3AENCTBUN. MHTEPEEHO TAKIKE yBENU-
YyeHwue ypoBHS His npu Ten10BoM 1 rMNOKMHETUMECKOM CTPEC-
cax, MpuyeM npuv TeNI0BOM BO3AENCTBUM - “FIO4TU B 4 pa3a.

MHTepec npeactaBnsioT TakKeMSMEHEHUSA KOHLIEHTPa-
LMK Ser, KOTOPbIN, XOTS W ABNSETEH A9 OPFaHn3Ma B LIESIOM
3aMEHUMOW aMUHOKMCIOTON, _ ANS"MO3ra paccMaTpuBaeTcs
KaK He3ameHuMasi aMUHOKUCNOTa [6], M3 KoTopow 06pasy-
€TCs XO/IMH U COOTBETCTBYIOLWME doedonmnuasl. Bmecte ¢
MMUMHOM U [yTaMUHOBOW KUEAOTOM Ser MOMET UCMOob30-
BaTbCA 151 CUMHTE3a MYPUHOBLIX @CHOBaHWA. OGHapyKeHO,
YTO CoAepaHMe cepuHaldB MO3re ayTMPEeOUaHbIX KPbIC Npuy
XO/I0A0BOM M MMOKVMHETNYECKOM CTpEeccax CHUXaeTcs, a B
MO3re rmMnoTMPEeorAHbIX YXUBOTHBIX — PAcTeT, YTO 3acTaBnseT
JlymaTb O CHUMEHUW aKTUBHOCTW PeaKLIMin ero Ucnonb3oBa-
HMA B YCNOBUSIX FTMNOTMPEO3a.

B uenom, cnenyer oTMETUTL YBENUYEHWE COAEPKAHUS
G0/bLIMHCTBA aMUHOKMCIOT B MO3re KpbIC C 3KCNEePUMEH-
TaNbHbIM FMMNOTEPUO30M B OTBET HA M'MMOKMHETUHECKOE BO3-
JEeNCTBME N X0N0oA0BOM cTpecc. [py TeN1oBOM BO3AENCTBUM
OGHAPYKEHO CHUMKEHWE coaepKaHusl GOMbLLIMHCTBA aMUHO-
KMUCNOT B MO3re rmnoTMpeoraHbIX XMBOTHbIX.

Taknm 06pa3oM, UCMOMb30BaHHbLIE MOJENU CTPECCa Xa-

OpuruHa/ibHble HayyHble MyOauKanuu |_|

PaKTeEPU30BaNnUCb 3HAYUTENBHBIMA U3MEHEHUAMU aMUHO-
KMUCNOTHOrO cocTaBa TKaHei Mo3ra 3y- U rMnoTMPeouaHbIX
3KCNEPUMEHTANbHBIX KMBOTHbIX. TEMMOBOE BO3AENCTBUE
NPUBOAMIIO K YBENIMHEHWUIO KOHLIEHTPaLMI 60/bLUMHCTBA UC-
CNeAoBaHHbIX aMUHOKMUCIOT B MO3re 3KCMepUMEHTasbHbIX
3YTUPEOUIHBIX XKMBOTHbLIX, @ XO/I00BOE BO3AENCTBME U TU-
NMOKMHETUYECKMI CTPECC MPEUMYLLECTBEHHO — K CHUKEHWIO,
6osee BbIpaXEHHOMY B OTBET Ha XO/0A0BOM CTpecc. [lpu
XONIOAOBOM  CTPECCe v TeNI0BOM BO3AENCTBUN Ha fTUNOTUPE-
OMAHBIX *WBOTHbIX BbISIBNEHbI Pa3HOHAMPABIEHHBLIE N3Me-
HEHWUSI COAEPKaHNA CBOGOAHBLIX aMUHOKUCAOT,B MO3re. Mpu
3KCNEPUMEHTAIbHOM rMNOTUPEQ3E'BBHaPYKEHO YBENNYEHNE
coaepaHua 60NbLIMHCTBA MECNeA0BaHHbIX aMMHOKUCIIOT B
OTBET Ha rMNoKkuHe3uo. [lony4yeHHbIe SKCrnepMMeHTaslbHble
[aHHble MO3BOJIAOT HAMETUTb MEPCMNEKTUBY  AaSIbHEMLIMX
UCCNeaoBaHU B OTHOWEHWMW UBYYEHMS NPENMYLLECTBEHHbIX
nyTen MeTabonM3Ma aMMHOKKCIOT BIMO3re Npuy rmnotrpeose
W Ha ero GpoHe NpuPasnnHbIX CTPECCOBbIX BO3AENCTBUSX.
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