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[1pu MmomenmpoBaHNM MOCTTpaBMaTIEeCKOro cTrpeccoBoro paccrpoiictBa (IITCP), y ctapsix kpeic Buctap
nposiBisitores Te Xxe ooiue npusdHaku [ITCP-1mogo6HOro COCTOSTHUSI, YTO My MOJIOBIX SKUBOTHBIX. Briep-
Bbl€ IIPUMEHEHHBIN B paboTe MHIEKC OTHOIIEHUS YPOBHS TECTOCTEPOHA K KOPTUKOCTEPOHY MOXKET CIIy-
SKUTb OPUEHTUPOM [IJIsI pa3aeieHUs ITOMYJISIMY KPbIC Ha HU3KO- U BBICOKOTPEBOXKHBIX 0COOEi IMpu Moze-
nupoBaHuu [ITCP. ¥ crapbix KpbIC BBISIBJIEH Psi OCOOCHHOCTEN MOBEACHUS, IICUXO3IMOIUOHAIBHBIX U
TOPMOHAJIbHBIX MPOSIBJICHU#, a TAaKXXe COCTOSIHMSI MUOKapaa. BriepBbie ycTaHOBJIEHO, YTO MpPU CTpecce y
CTapbIX KPHIC, B OTJIUUYME OT MOJIOABIX, HAOMIOMAeTCS Pe3KUil OAbEM YPOBHSI LIMPKYIMPYIOILIETO TECTOCTE -
pOHa, KOTOPbIil ClTOCOOCTBYET O0Jiee OBICTPOMY MPUHSITUIO PEIICHUs O HAIIpaBJIeHUU ABUXKEHUS B JIaOU-
PUHTHOM TipocTpaHcTBe. [IpropUTETHBIMU SIBASIIOTCS JaHHBIE O AUCHYHKIMOHAIBHOM HAKOTIJIEHUU MU -
TOXOHAPUI B MUOKapje MHTAKTHBIX U CTPECCUPOBAHHBIX CTApbIX KpbIC. [TojlydeHHBbIE CBEACHUSI MOTYT
OBITh IMOJIE3HBI TIPU Pa3pabOTKe JeKAPCTBEHHBIX CPEACTB OT pa3pyliuTesbHbIX nocienctsuii IITCP, a tak-
K€ CTapyeCKUX U3MEHEHU T MUOoKap/a.

Karouegoie croea: crapbie Kpbichl BucTtap, MOCTTpaBMaTUueCKOe CTPECCOBOE PACCTPOICTBO, OPUEHTALUS B
MMPOCTPAHCTBE, TECTOCTEPOH, MUCHYHKIIMOHATbHOE HAKOTUIEHUE MUTOXOHAPUIA B MUOKAapIe
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BBEAEHWE

CrapeHue — 3TO Mpollecc, XapaKTepU3yIOIIUcs
(GYHKIMOHATBHBIMU Y MOP(MOJIOTUYECKUMU H3MEe-
HEHUSIMU, KOTOpbIE MNPUBOAST K WCTOIICHUIO WU
MOJIHOMY TpeKpalleHuo (GyHKIIMOHUPOBAHUS KJle-
TOK, TKaHeil u opraHoB. B yacTHOCTH, B TOJIOBHOM
MO3re TPOUCXOJUT Psii UHBOJIOTUBHBIX U3MEHEHUIA,
KOTOpbIE B Mpoliecce (PrU3NoTOTrMYecKOro cTapeHust
MOTYT Mpeapacnosaratb K ¢hOpMUPOBAHUIO KOTHU-
TUBHOW HENOCTAaTOYHOCTH, YXYAIIEHUIO TMaMSITH,
CIOCOOHOCTU K OpUEHTAlLIMU B MPOCTPAHCTBE U AP.
[1]. B xauecTBe peKOMEHIAMIA IJIs1 HOKUIIBIX JIOAC
OOJIBIIMHCTBO KJIMHULIMCTOB M HCCJIeaIoBaTeeil co-
BETYIOT M30eraTh CTPECCOBBIX CUTyallWii, YTOOBI HE
MOBEPraTh CEPIEYHO-COCYIUCTYIO CUCTEMY W30bI-
TOYHBIM Harpy3kam. OgHaKo B TTOc/ieHee BpeMsl 3Ta
YBEPEHHOCTb BO Bpelie CTpecca 15l MOXUIIbIX JIIOJEH,

! Hayuno-uccaedosamensckuii uncmumym mopgoaoeuu
uenogexa umenu axademura A.I1. Asyvina @edepanvrozo
20¢cy0apcmeeHH020 6100CemMHO20 HAYHHO20 YUpeNcOeHUs
“Poccuiickuii Hay4Hblil yeHmp Xupypeuu UmMeHu aKkademura
b.B. Ilempoeéckoeo”, Mockea, Poccus

*e-mail: mariviadiko@mail.ru

Y KOTOPBIX B 6a30BOM COCTOSTHUU HET KIWMHUYECKOUN
JNIEMEHIIUU, UHCYJIbTA U CEePIEYHON HETOCTaTOYHO-
CTH, TTOJIBEPTaeTCsl COMHEHMUIO [2].

Ha Texymuit MOMEHT BO BCeX CTpaHaX MMpa OT-
MeyvaeTcsl 3HaUYUTeNIbHBIN POCT TaKOI TCUXOMNaToJ0-
IMM, KaK IOCTTpaBMaTUYECKOE CTPECCOBOE pac-
crpoiictBo (ITTCP). ITTCP — 3T0 Ts12Kes10e TIcuxude-
cKoe 3aboJjieBaHWE, BO3HUKAIOIIEEe B pe3yiabTaTe
Ype3BbIYalHBIX CTPECCOPHBIX COOBITUI, OKa3bIBalO-
IIUX CBEPXMOIIHOE HEraTUBHOE BO3ACHCTBUE Ha
ncuxuky uHauBuaa. Haubonee yacto IITCP pac-
CMaTpUBaeTCs KakK TCUXOTpaBMUpYIOIIee IMOCie-
CTBME NMpeObIBaHUSI B 00€BOI1 0OCTAaHOBKE, UTO B Ha-
IIU THU odyeHb akTyajbHO [3]. [TockonbKy B Takue
CUTYyallMU TTONAaAaloT JIIOAU TPEUMYIIECTBEHHO MO-
JIOJIOTO M CpeHEero Bo3pacTa, U3yudeHUe peakluu Ux
opraHu3Ma Ha cTpecc B mpuoputeTte. B cBsI3u ¢ 3TUM
ype3BbIUAiHO MaJIo PabOT MO U3YYCHUIO MOABEPKEH-
HOCTHU CTapbIX JIOAEH M JIaOOpaTOPHBIX KMBOTHBIX
passutuio ITTCP. 1 Mon0oabpIX MHIUBUIOB U OCO-
Oeil JO0CTaTOYHO JABHO YCTAHOBJICHO, UTO IJISI 3TOTO
3abosieBaHUsI OoJiee XxapaKTepHO CHUXKEHUE YPOBHS
OCHOBHOTO TOPMOHA CTpecca — KOPTUKOCTepoHa [4].
B 10 ke Bpems 10 cux IOp cpeau ucciemoBaTeseit
HET eIMHOTO MHEHUS O XapaKTepe U3MEHEHU I ypOB-
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HSI TECTOCTEpOHA — OCHOBHOIO aHaOOINYECKOTO
rOPMOHA, YYacTBYIOIIETO B IepepachnpeacicHUN
SHEPIUM IJisk O0eCIIeUeHUS afanTallii MOJIOIbIX JIIO-
el 1 XUBOTHBIX B OTBET HAa CTPECCOPHBIC BO3MIEii-
ctBus. MHpOpMaLMs o XxapakTepe U3MEHEeHUI ypPOB-
HSI KOPTUKOCTEPOHA M TECTOCTEPOHA B KPOBU CTAPhIX
monei n mabopatopHBIX XKUBOTHBIX ITpu ITTCP enie
OoJiee HeompeaeeHHa.

Ilenp maHHOTO MCCIIENOBAaHUSI — M3YYEHHE OCO-
OGeHHOCTeM MOBEACHU S, TICUXO3MOLIMOHATBHBIX ITPO-
SIBJICHU, U3MEHECHU YPOBHS KOPTUKOCTEPOHA U TE-
CTOCTEpOHA B KPOBH, a TAKXKe MOP(HODYHKIIMOHAITh-
HOTO COCTOSTHMSI MMOKapJa Yy cTapbIX Kpbic Bucrap
npu mogemupoBanuu [ITCP.

MATEPHAJIBI U METO/bI

DKCIEepUMEHTHI ITPOBEACHBI HAa ayTOPETHBIX KPbI-
cax-camiiax Wistar B Bo3pacte 4—5 mec (n = 30, mac-
ca tena 210—230 1) u 23—24 mec (n = 30, macca Tena
760—850 1). KpbIC comep:kaau B CTaHAAPTHBIX YCITO-
BUSIX CO CBOOOIHBIM JOCTYIIOM K BOJE U TOJHOLIEH-
HOMY TpaHyJIMpOBaHHOMY Kopmy. [lepBoHayayibHO
>KMBOTHBIE ObLIU pasfefieHbl Ha 4 rpynnbl: 1 — WH-
TaKTHBIE MOJIOABIE XKMBOTHEIE (7 = 10); 2 — MoJIOoaBIE
KpBICHI, TIOABEpraBlliMecsl IpeaaTOpHOMY CTpeccy
(n = 20); 3 — uHTaKTHBIE cTapbie KpbIchl (n = 10); 4 —
cTapble XKMBOTHbIE, MOABEPTaBILINECS TPEIATOPHOMY
ctpeccy (n = 20).

Bce skcniepuMeHTabHbBIE MPOLIEAYPHl TPOBOAM-
JIMCh B cOOTBeTCTBUM ¢ JImpekTtuBoii EBporeiickoro
mapiiamenTa 2010/63/EC “O 3amumre XXUBOTHBIX, VC-
MOJB3YEMbIX B OJKCHEPUMEHTAIbHBIX wLeisax” (oT
22.09.2010). UccnenoBanue onodpeHo Komurerom
no 6moatuke HaydyHo-McclienoBaTEIbCKOTO UHCTU-
TyTa MOpdOJOTMM 4YesloBeKa MMEHM akKaleMHKa
A.Tl. ABupiHa @enepaabHOIO TOCYIAPCTBEHHOIO
OIOMXETHOro HaydyHoOTro ydpexneHus “Poccuiickuit
HayyHbI LIEHTPp XUPYpPTUM MMEHM aKaleMHKa
B.B. IletpoBckoro” (mpotokon Ne 34, 2022 1.).

B pa6ore ucnonnzoBanu moaenb IITCP, ormucan-
Hyto H. Cohen u coasrt. (2013), Moau¢uiiMpoBaHHYIO
B HaIIMX WcciaemoBaHusax [5, 6]. IlpemaTtopHbrit
cTpecc (CTpax KepTBBI IIeped XUITHUKOM) MHIYILI-
poBajiu, IoABeprasi KpbIC BO3ACHCTBUIO 3amaxa Ko-
maybeilf Moun B TeyeHue 10 MUH eXXeIHEBHO B TeUe-
Hue 10 cyT. 3aTeM XUBOTHBIX IIOMEIIAINA B OOBIYHbBIE
yciaoBus BuBapus Ha 14 cyr. KoHTpoibHas rpyia
KpBbIC B TEYECHME BCEX 3TUX 24 CYyT HaXOAMIach B CO-
CTOSTHUM TIOKOSI.

Tecmuposarnue nosedenus

Ilepen BbIBeAeHUEM KMBOTHBIX U3 SKCIEPUMEH-
Ta, UX TECTUPOBAIY B IIPUITOTHSATOM KpPeCcTOooOpa3-
HoMm nabupuHte (ITKJI) — MerTom, peryiaspHO uc-
MOJIB3YIOIIWICS B HAIIMX MPEAbIAYIINX UCCIeI0Ba-
HUSX [6], UMEIOIIMiA OOJTBIIIYIO TTOITYJISIPHOCTD TAKKE
u y npyrux uccienonarteneii [7]. TectupoBanne B
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I1KJI r1o3BoJIsIET pa3neanThb IMOITYJISIIAIO CTPECCUPO-
BaHHBIX KPbIC Ha YCTOMYMBBIX — HU3KOTPEBOXHBIX U
HEYCTOMYMBBIX K CTPECCY — BBICOKOTPEBOXKHBIX OCO-
Oeit. Bcex XKMBOTHBIX TECTHPOBAIM CJICIBIM METO-
oM. OOmiasi MpogOKUTEIBHOCTh TeCcTa B Hallei
monudukanuu cocrasisger 600 ¢ (10 mun). [ToBene-
HHE KPBIC PETUCTPUPOBAIN U OTCIICXKUBAIN C TIOMO-
mpto BuneocucteMbl SMART (Kuraii), aHanusupo-
BaJli C IIOMOIIbIO IIPOrPAaMMHOIO OOECIIeUCHUS
SMART 3.0. ®ukcupoBajii KOJINYECTBO 3aXO40B U
BpeMsl HaXOXXIECHUS B OTKPBITBIX U 3aKPBITHIX pyKa-
Bax [TKJI. Ha ocHOBaHUM 3THX U3MEPEHUN paccuu-
TeiBau nHAeKC TpeBoxHoctu (UT) [5]:

UT =1— [(BOP_'_‘IBOP) /2}
BT C3

BOP — Bpems B oTKpBITHIX pyKaBax, BT — Bpems Te-
ctupoBanus (600 c¢), Y30P — uyucio 3aXon0B B OT-
KpBITBIe pyKaBa, C3 — cyMMa BcexX 3aX0H0B.

Kpome Toro, perucrpupoBajiu: JOKOMOTOPHYIO
akTuBHOCTh (JIA — 4wmciao 30H, IepecekaeMbIX 3a
600 c), 9nciI0 ¥ BUABI TCUXO3MOIIMOHATBLHBIX ITPOSIB-
JIeHUIi, pas3dejeHHbIX Ha KJIacChl: KOHTEKCTHbIC
(OCTaHOBKHM, CTOMKM, KOJIEOAHMS B Pa3BIIIKaXx), ITac-
CUBHO OOOpPOHUTENbHBIE (TPYMUHT, CUJIEHUE, 3aMU-
paHue), aKTUBHO OOOPOHUTENbHBIE (TPbI3EHUE CTE-
HOK U MoJjia, YMxaHue, OTpsiIXuBaHue, CTydyaHue 3y0a-
MU, UCIIYT, BBINIpbiruBaHue) [8]. s perucrpanuu
MOBEICHUYECKUX Y TICUXO3MOLIMOHAbHBIX MPOsIBJIe-
HUH UCTIOIb30BAIM KOMITBIOTEPHYIO ITporpamMmy Laby-
rinth (aBTopsl K.A. Hukonsckasu A.1. Ocuros).

HUmmyrnopepmenmuniii anasus (MDA)

B koHI1Ie aKcreprMeHTa y KpbIC Opajiu KpOBb U3
XBOCTOBOI1 BeHbl. B ruia3mMe KpoBU OIpeaesisiv ypo-
BeHb KopTuKOocTepoHa (“IBL”, I'epmaHust) u Tectocte-
poHa (“DBC”, Kanama), ucrnoib3yss UMMYyHohep-
MEHTHbIE HAaOOpbl, C MOMOIIIBI0O MUKPOIUIAHILIETHOTO
nMMyHodepMeHTHoro  aHanuszaropa (“ANTHOS
20107, ABcTpusi).

Tucmoxumuueckue memodst uccaed08aHus

KVBOTHBIX ITOO HApKO30M IIOABEpTalu JeKallu-
Taluuu, u3Biekanu cepale. OObeKTOM UCCIe10BaHUs
CITY>KIJI MUOKap, JIEBOTO JKeJIyd04YKa MOJIOIBIX 1 CTa-
PBIX KPBIC B HOPME U TTocjie cTpeccupoBaHus. [Ipen-
METOM HCCJIICAOBAHUS SIBUINUCH: 1) CTPYKTypHBIEC U3-
MEHEHMsI B MUOKap/ie Ha CBETOOIITUYECKOM YPOBHE
npu okpacke F'O®PII o J.T. Lie; 2) ynbTpacTpyKTyp-
HbIe U3MEHEHMSI B MUOKapJIE.

ITo ctaHmapTHBIM METOMKAM KyCOUKM MUOKap/a
duxkcupoBanu B 10% HeitiTpaabHOM opMaInHe, 3a-
JiuBajau B napaduH, U3roTaBJUBaIn Cpe3bl TOIIIU-
HOI 5—7 MKM, KOTOpbIE€ OKpaIlIMBaIl TUCTOXUMIYIE-
ckum MetogoM I'OMDII mo J.T. Lie. Okpacka ObLia
pa3padorana J.T. Lie u coaBt. B 1971 T. 0151 BBIsIBIIE-
HUS UIIEMUYECKUX—TUIMOKCUUYECKUX U3MEHEHU
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KOHIOAIIEBCKASA u np.

Ta6muna 1. ITokazatenu moBeaeHUS IIPU TECTUPOBAHUY B IIPUITOTHSATOM KPeCTOOOpa3HOM JIAOMPUHTE M MHIEKC OTHO-
LIEHUsI YPOBHS TECTOCTEPOHA K KOPTUKOCTEPOHY Kpbic Buctap Me (25%; 75%)

Bospacrt Moonbie KpbICH Crapsble KpbICHI
Hwuzkorpe- | BreicokoTpe- Hwuskorpe- | BeicokoTpe-
Kourpons Konrpons
[Toka3zarenu = 10) BOXHBIC BOXXHBIC (n=10) BOXXHBIC BOXXHBIC
(n=11) (n=29) (n=11) (n=29)
Yucio 3axon0B 6.4 5.3 3.4%# 3.2 2.4% 1.6%&
B OTKpbIThIe pykaBa [TKJI (4.4; 8.8) (3.1;7.3) (2.3;4.5) (1.5;4.5) (1.5; 3.5) (1.0; 2.3)
Bpewmst 217.1 162.1 128.1%# 93.1* 63.1% 42 1*&
B OTKpbIThIX pykaBax [TKJI | (176.6; 257.5) | (90.1; 237.5) | (50.1;225.3) | (40.1;150.2) | (35.1;90.2) | (30.0;57.5)
JlokomMoTopHast 98.9 63.3% 47.3%# 70.1* 50.2% 15.9*%#&
aKTUBHOCTb, (73.8;132.8) | (43.8;85.1) | (32.8;61.5) | (53.8;83.8) | (28.2;69.1) | (11.5;19.8)
Juc10 30H 3a 600 ¢
Wnpekc TpeBOKHOCTH 0.63 0.64 0.78*# 0.75* 0.78% 0.82*%#
[(0.53;0.70) | (0.55;0.73) | (0.73;0.85) | (0.69;0.81) | (0.72;0.84) | (0.78;0.86)
HNunexc T/K 0.046 0.049 0.030*# 0.021* 0.040* 0.029*#
(0.038; 0.053) | (0.035; 0.063) | (0.022; 0.037) | (0.015; 0.027) | (0.033; 0.049) | (0.025; 0.034)

HNunekc T/K — oTHOLIEHWE YPOBHSI TECTOCTEPOHA K YPOBHIO KOPTUKOCTEPOHA B KpoBU. *p < 0.05 — 1OCTOBEpPHOCTb OTIMYMI MEXITY
rpyrnaMu KoHTpoJis, *p < 0.05 —Mexxay KOHTPOJIEM U CTPECCUPOBAHHBIMU KpbicaMM, #p < 0.05 — MexXay rpyrnaMiu HU3KOTPEBOXKHbBIX

U BBICOKOTPEBOXHBIX KpBIC,
U-xpurepuio MaHHa—YuTHu.

muokapaa [9]. OkpailleHHble TUCTOJIOTMYeCcKue cpe-
3Bl MCCJIEOOBAIU, TI0aydass MUKpodoTorpadun npu
MOMOIIM CBETOBOro MUKpocKkomna “Axioplan 2 imag-
ing” ¢ cuctemoii obpaboTkm m3odOpaxeHuit (Carl
Zeiss Microlmaging GmbH, I'epmanust) u mopdo-
MeTpuUYecKoit mporpamMmbl “AxioVision”. s uzme-
PEHUST ONITUYECKOM IJIOTHOCTU OKPACKU MCIOIb30-
Bayu mporpammy ImagelJ (NIH, CIIIA). KomnuecTBo
MoJieit 3peHust sl KaxKI0i TPYyTIbl COCTaBJISIIIO He
MmeHee 10 mpu yBenuaeHuu 400.

VibpTpacTpyKTypHbIE U3MEHEHUS B MUOKape Jie-
BOTO 3KeJyJ04YKa U3ydyau, UCIIOJIb3ysl CTaHIapTHBIC
JUISI DJIEKTPOHHON MUKPOCKOIUU METOAUMKMU OOpa-
o0oTtkm obpasuos [10, 11], poTodukcanmio ipemapa-
TOB OCYIIECTB/ISUIM ¢ Momolibio kamepbl Gatan ES-
500W Erlangshen (Model 782, Gatan Inc., CIIIA) u
MOCJIeIyIONIee MCCIeNOBaHUE B IPOCBEYMBAIOIIEM
ayieKTpoHHOM Mukpockone JEM-100CX (JEOL,
Smonus). Ha simekTpoHOorpaMMax oIpeaesisiii Iio-
11a/b, 3aHUMAEMYIO MUTOXOHIPUSAMU B MKM? B IaH-
HOM moJjie 3peHunsa. KoanmyecTBo Imoneil 3peHust s
KaXKJI0OM DKCIEPUMEHTAIbHOM TPYIIIbl COCTABJISLIO
He MeHee 10.

IMpou3BoOMIM CTATUCTUIECKUI aHaJIN3. TECTO-
BbI€ TPYNITBI CPaBHUBAJIM C MCIOJB30BaHUEM
ANOVA, kputepust Kpackena—Yomanuca aiasd MHO-
JKEeCTBEHHBIX cpaBHeHUM m U-Kputepust MaHHa—
YuTHM 11 TIOMapHBIX CcpaBHeHW. Pesynbrarhl
MpeaCTaBICHBI B BUJIe MeIUaHbl (HUXKHUI KBapTUJIb;
BepxHUi1 KBapTwib, Me (Q1; Qu)). Pazmuuus cunura-
J foctoBepHbiMu ripu p < 0.05.
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p < 0.05 — MeXIy COOTBETCTBYIOUIMMU TPYMIIAMU CTPECCUPOBAHHBIX MOJIOABIX U CTAPBIX KPBIC IO

PE3YJIBTATbBI 1 UX OBCYXIEHHUE

TectupoBaHUe MOJIOJABIX U CTapbIX KPbIC B TIPU-
MOMHATOM KpectooOpa3zHoM Jabupunrte (ITKJI)
BeChMa OXMJIAEMO BBISIBUJIO CHUXKEHUE MoKa3areieit
MOBEIeHUSI, XapaKTePU3YIOLIUX TTOJBUKHOCTD Y BCEX
TPYMIT CTAapbIX XKMBOTHBIX (TabJ1. 1). ITo cpaBHEHUIO C
MOJIOJIBIMU, Aaxe 0coOu KOHTPOJIbHOI BO3pPACTHOM
IPYIIIbLI OPOSIBIISIU G0Jiee HU3KYIO JIOKOMOTOPHYIO
aKTUBHOCTb U 00Jiee BbICOKYIO TPEBOXHOCTb, BbISIB-
JIIEMYIO MO 3HAYUTEJIbHO MEHbIIIEMY UMCITy 3aX010B
U BpeMEeHHU, TMPOBOJMMOMY B OTKDPBITBIX pyKaBax
ITKJI (p < 0.05, Tabi. 1). CHUXeHUe TJOKOMOTOPHOM
aKTUBHOCTH U TMOBBIIIIEHUE TPEBOXHOCTU C BO3pac-
TOM JIOCTATOYHO XapaKTePHbI HE TOJIBKO JJISI XKUBOT-
HBIX, HO 1 11 moneit [12, 13]. KoMIiekcHBIM TTOKa-
3aTesib MOBEACHUSI — UHAEKC TpeBoxHocTu (UT) —
0KazaJjicsl HIOCTOBEPHO 3HAYNMO BhIIIe Ha 24% y KOH-
TPOJBHBIX cTapbiX KpbIC (p < 0.005), Ha 21% y HU3KO-
TpeBOXHEIX (p < 0.005), 3HaYeHUST BHICOKOTPEBOX-
HBIX CTapbIX XKUBOTHBIX HE OTJIUYAIMCh OT ITOKa3aTe-
JIell BBICOKOTPEBOXKHBIX MOJIOABIX ocobeii (p > 0.05).
Crnenyer 100aBUTh, YTO TPYIITbI BBICOKOTPEBOXKHBIX
MOJIOJIBIX M CTapbIX KPbIC XapaKTEPU30BAIUCH HAU-
oosnbminMu 3HadeHusiMu MUT, Torga Kak rmokasarteiu
T HU3KOTPEBOXHBIX TPYIIT 000X BO3PACTOB HE OT-
JINYAJIMCh OT CBOUX KOHTpoJiei (Tab. 1).

Ha ocHoBaHuu cxoncrBa aTtux nokasareineit UT u
PE3KOIo OTJIMYMS — 3HAYUTEIbHOrOo yBeanmdeHuss T
Y BBICOKOTPEBOXKHBIX KPBIC, OBLJIO TPOU3BEACHO pa3-
JIeJICHUE MOMYJISIIUIA MOJIOOBIX U CTaphIX JKUBOTHBIX
Ha HU3KO- U BBICOKOTPEBOXHBIX, KaK 3TO IIPUHSITO Y
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Puc. 1. CooTHOLIEHUE YEThIPEX KATErOPUid ICUXO3MOLIM -
OHAJIbHBIX peakLMit MOJOAbIX U CTapblX Kpbic Bucrap
npu monenupoBaHuu [ITCP. AP — akTUBHbIE ICUXO3MO-
LMOHAJIbHBIE peakiMu (HEBPOTUYECKHUE, CTPECCOBBIE,
cMeleHHble), [P — naccuBHbIE peakuuu (TPyMUHT, CU-
nenue), HKP — KOHTeKCTHbIE peaklMu HEYyBEepEHHOCTHU
(xkonebanus B pa3Buwikax), KOP — KOoHTeKCTHbIE OpUEH-
TUPOBOYHbBIC peaKIINK (CTOWKMU, ocTaHOBKM). MK — Mo-
Joable KpbIckl KOHTpoib, MHT — Mononble HU3KOTpe-
BOXXHBIe KpbIcbl, MBT — Moj0abie BBICOKOTPEBOXHBIE
kpoicel, CK — crapsie kpbichl KoHTpob, CHT — crapsie
HU3KOTpeBOXHbIe Kpbickl, CBT — crapble BbICOKOTpe-
BOXHbIE KpbICHL. “p < 0.05 — AOCTOBEpHOCTh OTAWYMM
MeXmy rpyrmnaMu KoHTpoutst, *p < 0.05 — MeXIry KOHTpO-
JIEM U CTpEeCCUPOBaHHBIMU Kpbicamu, #p < 0.05 — mexmy
TpylmnaMu HU3KOTPEBOXHBIX U  BBICOKOTPEBOXHBIX
KpbIC, “p < 0.05 — MeXIY COOTBETCTBYIOLMMU I'PyIIIaMU
CTPECCMPOBAHHBIX MOJIOABIX U CTapbIX Kpbic Mo U-Kpu-
Tepuio MaHHa— YUTHHU.

JIPYrUX aBTOPOB U B HaIIMX MPEIbIAYIINX padoTax
[6, 14].

M3y4yas mokazarean NCUxXo3MOIUOHAIbHBIX IIPO-
aeiaeHuii (IIDI1), kak 1 B Apyrux Halmx padorax,
ObL10 OTMedeHO cHukeHue yncia [1OI1 Bcex usyya-
€MBIX KaTeropuii BO BCeX IPyMIax CTapbIX KPHIC 110
CpaBHEHMIO ¢ MojogbiMu [15]. BriepBele Hamm ycra-
HOBJIEHO, 4TO uuciio I1DI1 Knacca oprueHTUPOBOYHBIX
peakumii (KOP — KOHTEKCTHBIX OpPMEHTHMPOBOYHBIX
peakumii 1 HKP — KOHTEKCTHBIX peakinii HeyBepeH-
HOCTH, KOJIeOaHMIT) y TPYIIIbl CTAPbIX HU3KOTPEBOX-
HBIX KPBIC HE OTJIMYa0Ch OT KOHTPOJbHBIX 3HAUYeE-
HUWI 1 OBLIO TOpPa3mo HMKE, YeM Y MOJIOABIX Oco0eit
cooTBercTByIomux rpymi (p < 0.01). Ocob6o ciaenyet
OTMETUTh, 4To 3HaueHUs [1DI1 cTapbix KpbIC U3 pa3-
psiza KonebaHuil (HEyBepeHHOCTH) IIpU BHIOOpE Ha-
npaaeHust asrkeHUs: B TT1KJI, ObLIM HUXKE Yy KOH-
TPOJBHBIX Y HU3KOTPEBOXHBIX KMBOTHBIX Ha 35 u
63% cooTBeTCTBEHHO, 4eM y Mojoabix (p < 0.001).
Tem He MeHee uncio 1311 kiacca opueHTUPOBOU-
HBIX peaKlMii y TPYIIIbl BEICOKOTPEBOXHBIX CTAPhIX
KpBIC OKa3ayioch Ha 38% BbhIllle, 4eM B KOHTpoJe (p <
<0.001) 1 HEe UMEJIO CTaTUCTUYECKU 3HAYMMBIX OT-
JIMYUM OT TMOKa3aTeJIEl COOTBETCTBYIOIIEH T'PYIIIbI
Moaoabix ocobeii (p > 0.05). CtpeccupoBaHUE MOJIO-
JIBIX KPBIC, B IPOTHUBOMOJOXHOCTb CTapbIM, MHIYLIU -
pOBaJIO y TPYIINBI HU3KOTPEBOXHBIX 0COOEi Bo3pac-
tanne uyncia [DI1 kiracca opueHTUPOBOUYHEBIX peaK-
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Puc. 2. TecTocTepOH M KOPTUKOCTEPOH B IUIa3Me KPOBH
MOJIOIBIX U CTapbIX KpbiC Bucrap nmpu MomenrpoBaHUM
IITCP (Mmoinb/i). O603HAYEHMSI Te XKe, UTO M Ha puc. 1.

i, KOPu HKP Ha 33 m63% (p < 0.025u p <0.0001
COOTBEeTCTBEHHO) M Ha 53 m 26% (p < 0.0001 u p <
< 0.027 coOTBETCTBEHHO) y I'PYIIbI BEICOKOTPEBOX-
HBIX XXMBOTHBIX IO CPaBHEHUIO C KOHTPOJIEM.

CnenoBatenpHo, Bo3pactanme MT nHe Memmaio
CTapbIM XXUBOTHBIM 0JIaTONOJy4HO OCBaMBaTh MPO-
CTPAHCTBO IIPUITOOHSITOIO KpeCcTOOOpa3HOTO JIabu-
punTa (ITKJI) u gaxke mposiBISITH MOBBIIIEHHYIO CITO-
COOHOCTh K TMOBEIEHYECKOU caMOperyjasiuud —
OBICTpEE, YeM MOJIOAbIE OCOOM MPUHUMATh pellIeHUE
0 HampabjieHuM AaBrkeHHusi. COOTBETCTBEHHO, MeXa-
Hu3Mel LTHC, yyacTsyroliye B rpolieccax OpueHTaluu
B IIPOCTPAHCTBE U MPUHSITUN PEIICHUSI O BHIOOpE Ha-
MpaBJeHUsT NBIDKEHUSI Y CTapbIX KPbIC, B CUTYyallUU
cTpecca, padotaiu 3(PEeKTUBHEE, YeM Y MOJIOIBIX.

3HauyeHus1 ypoOBHSI KOPTUKOCTEPOHA, TpeacTaB-
JIEHHbIE Ha pUC. 2, CBUAETEILCTBYIOT O TOM, UTO Oa-
30BbIi YPOBEHb 3TOTO TOPMOHA Y CTAPBIX U MOJIOABIX
KPBIC OBLI IIPaKTUYECKU paBHO3HAYHBIM (p > 0.05).
ITocne cTpeccupoBaHus y 00erX BO3PACTHBIX TPYIIN
HaOJ1I0Aa7I0Ch OJMHAKOBO BBIPAKEHHOE CHUXXEHUE
YPOBHSI KOPTUKOCTEPOHA B ChIBOPOTKE KPOBU (pUC. 2).
ITo Hamum npenpiaymiuM pabotaM W CBEAESHUSIM
JIPYTMX aBTOPOB, CHUKEHUE YPOBHSI KOPTUKOCTEPO-
Ha SBJSIETCS AOIOJHUTENIbHBIM J10Ka3aTeJbCTBOM
passutug IITCP-nogmo6HOro cocrosinug [6, 16].
CTOUT OTMETUTh, YTO OYEHb MaJI0 pabOT, B KOTOPHIX
noka3aHo, uto [ITCP-mogo6HOE cocTosTHIE (DOpMU-
pyeTCsl He TOJbKO y MOJIOJIbIX, HO U y CTapbIX KPbIC
Bucrap, npu 3TOM TIOMYJSILMSI CTPECCUPOBAHHBIX
JKUBOTHBIX pasleyisieTcsi Ha HU3KOTPEeBOXHBIX —
YCTOMUMBBIX K CTPECCY U BBICOKOTPEBOXKHBIX — HE-
YCTOMYUBBIX K CTPECCY OCOOEIA.

ConepxaHne LUPKYIUPYIOIIETO TECTOCTEPOHA Y
CTapbIX UHTAKTHBIX KPbIC ObLI0 Ha 44% HUXKE, YeM Y
MOJIOJIBIX OCO0O€eli. YpOBEeHb 3TOIO0 TOPMOHA XapaKTe-
pu3oBasicsa BecbMa auddepeHIUPOBAHHBIM OTKJIIH -
KoM Ha cTtpecc. HeoboxonnMo moguyepKHyTh, UTO TTPU
pazButun I1TCP-nmogoOHOTO COCTOSIHMSI, coaepKa-
HUE TECTOCTEPOHA y MOJIOABIX KPHIC CHIDKAIOCh: Y
HU3KOTPeBOXHBIX — Ha 23% (p < 0.025), a y BBICOKO-
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TpeBOXHBIX — Ha 53% (p < 0.005), Torma Kak y cTapbIx
JKMBOTHBIX HaOMIOAaICsl TPOTUBOIOIOXHBIN TMPO-
1ecc — mnpoiecc nosbiieHus Ha 38 u 30% cooTBeT-
crBeHHO (p < 0.005) mo cpaBHEHMIO C MX KOHTPOJIb-
HBIMH YPOBHSIMHU (pHC. 2).

CHUXXEeHUE YPOBHS TECTOCTEPOHA C BO3PACTOM —
¢aKT 1OCTaTOYHO MU3BECTHBIN KakK y JIOACH, TaK U Y
JIabopaTOPHBIX (KUBOTHBIX, TOTAA KaK pa3HOHaMpaB-
JICHHBI OTBET 3TOrO TOPMOHA MPU MOAECIUPOBAHUN
IITCP: nmaneHue coaep:kaHusi TOPMOHA B KPOBU Y
MOJIOIBIX U CKAYOK €ro YPOBHS Y CTapbIX KPbIC, 3ape-
TUCTPUPOBAH HAMU BIIEPBbIE U 3TO MPECTABIISIET HE-
MaJjiblii MHTEpeC. AHAJIOTUYHOE SIBJIEHUE OTMEUYaIn
M. Slimani u coaBrt. (2018) mpu o0ciienoOBaHUM IIOCIE
COPEBHOBAHMI MOJIOIBIX U CTAPBIX OOMIIOB CITOPTUB-
HBIX equHOOO0pPCTB. [17]. Bo3aMOXHO Takoe pa3iuyue
peakiIMM TECTOCTEPOHA CBSI3aHO C OOJIbIIIEH OMBITHO-
CThIO CTApOro MOKOJIEHUS, Y KOTOPOTO 3aKPEINUInCh
CTpaTeruu MpeonoJieHUs cTpecca.

B cBs131 ¢ TeM, UTO B HAy4YHOI JIMTepaType pa3HbIX
JIET TIOBHIIICHNE YPOBHS TECTOCTEPOHA aBTOPHI CBSI3bI-
BalOT C MHTEHCU(MUKALIMEI TTO3HABATEIBHOM IesITelb-
HOCTU U YJIydllIeHUEM CIIOCOOHOCTU K OpUEHTAllUU B
npocTpaHcTBe. BO3MOXKHO, B HallleM 3KCIEpPUMEHTE
POCT YPOBHS TECTOCTEPOHA Y CTAPBIX KUBOTHHIX 00Y-
CJIOBUJI Yepe3 BTOPUYHBIE MECCEHIXKEePhl XOPOIIYIO
opueHTtauuio B [1KJI 1 noBbieHue 3(pHEeKTUBHOCTU
paboThl MEXaHU3MOB IMIPUHSITUS PELISHUS O BEIOOpE
HarpaBJIEeHUSI IBUKEHUS Y cTapbiX KphIc [18].

OueHb UHTEPECHBIMM 0Ka3aJUCh ITOKa3aTe I UH-
JleKca OTHOIIIEHUS YPOBHSI TECTOCTEpOHA K YPOBHIO
KOpTUKOCTepoHa (Tabia. 1). Y crapblx MHTaKTHBHIX
KPBIC 3TOT MHAEKC ObLT 3HAYUTEIBHO HIXe (Ha 55%,
p <0.0001), ueM y MOJIOZIBIX OCOOEIi, TOTIA KaK ITOKa-
3aTeIn 00erX IPYIII CTPECCUPOBAHHBIX CTAPBIX XK1~
BOTHBIX HE UMEJTA TOCTOBEPHBIX OTIIMYMIA OT 3HAYSCHUIA
COOTBETCTBYIOLLIMX TPYIIIT MOJIOALIX KpbIC (Tabi. 1).
IIpuMeuaTenbHO, YTO MOKA3aTEIN HU3KOTPEBOXKHBIX
JKUBOTHBIX 00€MX BO3PACTHBIX TPYIIN OKAa3aJIUCh Ha
38% BBIIlIE BLICOKOTPEBOXHBIX 0cobeit (p < 0.005).
CrenoBaTelbHO, aHA0OIUYECKHE MPOLIECChl B Opra-
HU3ME HU3KOTPEBOXHBIX KPBIC TPeo0Iananm HaJ Ka-
TabOJIMIECKUMH U MEXaHU3Mbl CUCTEMBI agalTalliu
MO3BOJISITIA COXPaHSITh OajlaHC TOMEOcCTa3a B IIpeje-
JIaX HOPMBI.

Crapueckuii BO3pacT, OCOOEHHO IIpU CTpecce,
OOBIYHO CBSI3BIBAIOT C Pa3BUTUEM, UK OOOCTPEHEM
CepIeYHO-COCYIUCTHIX 3a00JieBaHuii. B cBSI3M ¢ 3TUM
MBI TIPOBEJIM MOP(POPYHKIIMOHAIIbLHOE N3YYEeHIE CO-
CTOSIHUSI MUOKapaa y BceX TpymIl Kpeic. [TpuMeHsist
ructoxuMmudeckyto okpacky F'O®DII o Jlu, HaMm yoa-
JIOCh BBISIBUTh HAJIW4M€ 30H TMIIOKCUM B MUOKapIe
MOJIOJBIX BBICOKOTPEBOXHBIX KpbIC (puc. 3B), He-
OOJIbIIINE 30HBI TUIIOKCUM Y HU3KOTPEBOXHBIX CTa-
pPBIX XUBOTHBIX (31) M, ropa3no OOJbIIME 30HBI, B
MUOKapJie BHICOKOTPEBOXHEBIX CTapbIXx ocobeit (3e).
B T0 ke BpeMsl y KOHTPOJIBHBIX KPBbIC 001X BO3pacT-
HBIX TPYIII 30HBI TUIIOKCUM HE BBISIBISLIINCH (32, T).
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Puc. 3. [TonepeuyHbie cpe3bl MUOKapaa MOJIOALIX (a, 0, B)
U cTapbIX (T, 1, ¢) Kpbic Bucrap. Oxkpacka TO®DII o Jlu,
%x400. a — KOHTPOJIbHBIC MOJIOAbIE KPBICHI, 0 — HU3KOTpe-
BOXXHbIE MOJIOJIbIE KPBICHI, B — BICOKOTPEBOXXHBIE MOJIO-
JIble KPBICHI, T — KOHTPOJIbHBIE CTapble KPbICHI, 1 — HU3-
KOTPEBOXHBIE CTapble KPBICHI, € — BBICOKOTPEBOXHBIE
cTapble KpbIChl. SIpKO-KpacHBIN LIBET MBILIEYHBIX BOJIO-
KOH CBUJIETEJILCTBYET O PA3BUTUU TMITOKCUU.

OnucarenbHBIE XapaKTePUCTUKHU CPE30B MUOKAp-
la TIOATBEPAWIUCH KOJWYECTBEHHBIM METOIOM
onpeneneHus onrtudeckoil miorHoctu (OII) sipko-
KpacHoit okpacku 'O®DII, uneHTudULMpYyIOLIEH 30-
Hbl tunokcuu. Okazanoch, yto 3HadyeHusi OIT He
WMEIN CTATUCTUYECKW 3HAYMMBIX OTJIWYMIA y KOH-
TPOJIBHBIX TPYMII, a TAKXe MEXIy HU3KOTPEBOXHbBI-
MU MOJOABIMU OCOOSIMM M MX KOHTpoJjieM (puc. 4).
Torna kak nmokazatean OIT BbICOKOTPEBOXHBIX MO-
JIOJBIX JKMBOTHBIX OTJIMYAJIMCH OT CBOETO KOHTPOJIS
Ha 37% (p < 0.001), a sHayenns OIT HU3KOTPEBOXK-
HBIX CTapbIX KPbIC OKa3aJUCh COBCEM HE3HAYUTEJIb-
HO BBILIIe KOHTPOJIbHBIX — Ha 7.4% (p < 0.042), B TO
BpeMsl KaK BBICOKOTPEBOXHBIX — Ha 56% (p <
<0.0001). CnemoBaTelbHO, CyIIeCTBEHHEIE ITOBpE-
KIEHUsI MUOKapaa HaOMI0NalUCh Y BHICOKOTPEBOXK-
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Puc. 4. Onitnyeckast INIOTHOCTb CPE30B MUOKapia MOJIo-
IIBIX ¥ CTapbIX Kpbic Buctap, okpaiieHHbix TODIT o JIu
(yci. en.). O603HaUYeHUSI TE XKe, YTO ¥ Ha puc. 1.

HBIX MOJIOOBIX M, 0CO00 3HAUYUTEIbHBIE, Y BBICOKO-
TPEBOXHBIX CTApbIX XXUBOTHLIX (pucC. 4).

ITockonbKy MUOKap[ SIBJISIETCS TKaHbIO C BBICO-
KOl OKMCIUTEIbHOU MeTabOoJIMYeCKOil aKTHUBHO-
CTBbIO, LICHTPAJIbHYIO POJIb B CTAOMIM3ALIMM OITTH-
MaJbHOUI pabOTHI cepialla UIpaloT MUTOXOHAPUU, a
noaaepXaHue roMeocTa3a MUTOXOHIAPUIT UMEET pe-
IalIee 3HAYCHUE OJI KJICTOYHBIX M OpPraHHbIX
¢yHK1IMI. B CBSI3U ¢ 9TUM MBI OLICHUBAJIY COCTOSTHUE
MUTOXOHAPUMN C MOMOILBIO 3JIEKTPOHHOTO MUKPO-
CKoIla. AHaIM3UPysd YAbTPACTPYKTypy MHUOKapia,
MOXHO OTMETHUTb, YTO Ha MPOAOJBHBIX Cpe3ax Bcex
TPYIIl KMBOTHBIX BUIHA IIOINEpeYHasi MCUYEpPUYEH-
HOCTb, XapaKTepHas IJIsI MBIIIIEYHBIX BOJIOKOH. ¥ MO-
JIOABIX U CTAPBIX KPBIC TPYIIIT KOHTPOJISI MUODUOPUII-
JIbl paBHOMEPHOM TOJIIWHBI, MUTOXOHIPUU PaCIO-
JIaraloTcs 1IeTTOYKaMy MEXITy MUOGUOpUIIaMU, OHU
UMEIOT XOPOIIIO pa3InduMble KPUCTHI U pABHOMEPHO
OKpallleHHBI MaTpuKC (pHC. 5a, T). CXOOHOE CTpPOe-
HUE HaOJII04aloCh Y HU3KOTPEBOXHBIX MOJIOIBIX U1
cTapbIX KpbIC (puc. 50, 1). B To BpeMsi, Kak y BBLICOKO-
TPEBOXHBIX 0CO0eil 00erX BO3PACTHBIX IPYIIIT MHO-
GuOPMILIBI Pa3INYaAIMCh O TOJIIIMHE, UMEIN U3B1-
Tyio GopMy, MEXIy HUMU HAOTIOOAINCH IPOCBETHI,
BEpPOSITHEE BCEro CBUICTEIbLCTBYIOIIWE O HaTIUYUU
OTE€KOB. MUTOXOHAPUM 3TUX KMBOTHBIX UMEJIN MaT-
pUKC Ooyiee TeMHOIT oKpacku (puc. 5B, €, X). Kpome
TOI0, Ha MPOIOJbHBIX M, OCOOCHHO, IOIMNEPEYHbIX
Cpe3ax CTapbIX KPbIC XOPOIIO 3aME€THO, YTO 3TH TPy -
ITbI KPBIC XapaKTePU3YIOTCSI HAMOOJIBIIUM CPEIr BCEX
9KCIIEPUMEHTAbHBIX TPYIMIT YMCIOM MUTOXOHIPUIA,
KOTOPBIE YaCTO 00pa3yIoT OOJIbIINE CKOTLICHMSI, pa3-
JBurarome Mmuouopuibl (puc. Se, k). Pazmepsl
MUTOXOHAPUN Yy BCEX TPYIII XKMBOTHBIX ObLIW MpPU-
OJIM3UTEILHO OTMHAKOBBHI.

MamMepeHue moliamgv, 3aHUMaeMOil MUTOXOH-
IpusiMu (puc. 6), oTpaxarollee UX YMCI0, TO3BOJNIIO
ONpPENIENUTb, YTO Y BBICOKOTPEBOXHBLIX MOJIOMBIX
KPBIC MUTOXOHIpUiA ObIJIO Ha 22% G6oJblie, 4eM B
koHTpoJe (p < 0.0001) u Ha 13%, yem y HU3KOTpe-
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BOXHBIX XMBOTHBIX (p < 0.001). ITokazarenu umc-
JICHHOCTU MUTOXOHIPUI Y BCeX TPYIIT CTAPbIX KPbIC
ObLIIM CTAaTUCTUUYECKW 3HAYMMO BBIIIE, YEM Y MOJIO-
IBIX ocobeii (puc. 6). Inolank MUTOXOHIPUIA HU3-
KOTPEBOXHBIX CTAPbIX XKUBOTHBIX 0Ka3ajlaCh HEMHO-
ro 6ombire — Ha 8%, uem B KoHTpoute (p < 0.01), a BBI-
COKOTPEeBOXHBIX — Ha 18%, yeM B KoHTpose (p <
<0.0001) u Ha 9%, yeM y HU3KOTPEBOXHBIX KPBIC
(p <0.001, puc. 6).

CrnengoBaTeibHO, B HallleM MCCIeIOBaHUM TIpU
monenmupoBadnnn IITCP BriepBble OTMEUEHBI OHC-
(GYHKIIMOHAJIBHOE HAKOIJIEHUE MUTOXOHAPUI B
MHUOKapJie ¢ BO3pacTOM U Ype3MepHOe HaKOILUIeHUE
9TUX OpPTaHesI Yy BbICOKOTPEBOXHBIX KPbIC 00eUuX
BO3pPACTHBIX IpyI. B HopMe Tpoliecc MUTOXOHIPU-
aJlbHOM NUHAMUKU ompeaesseTcs cOalaHCUpOBaH-
HOIi CUCTEMOM IBYX MPOTUBOIIOJOXHbBIX MPOILIECCOB,
PEryJupyIoNnX roMeocTa3 MUTOXOHIAPUNA — MUTO-
XOHIpUATbLHBIM OHMOTeHe30M U MUuTodarueii. Heko-
TOpbI€ aBTOPbI CUUTAIOT, UTO MUTO(arus, Harnpap-
JIEHHasl Ha JIerpafaiuio MOBPEXIEHHBIX MUTOXOH-
Ipuii, urpaeT Ooyiee BaxXHylo poiib [19]. B Hamem
9KCIIEpUMEHTE HaM yIaJloCh MPOAEMOHCTPUPOBATh,
YTO CTapyecKuii BO3pacT CBsI3aH C HapylleHUueM
(GYHKIIMOHUPOBaHUSI MeXaHU3Ma MUTO(Aarum u Bbl-
SIBJIEHHOE NUC(HYHKIMOHAIBHOE COCTOSIHUE IIpO-
rpeccupyeT nmocie Bo3aeiicTBus ctpecca. Heooxomu-
MO MOAYEPKHYTb, UTO 3TO XKe SIBJIeHUEe HaOII01aI0Ch
U Y MOJIOJIBIX BBICOKOTPEBOXHBIX KpbIC. BeposiTHee
BCETO, YPE3BBIYAHBIN CTpEeCC, aHAJIOTUYHBINA TIpU-
MeHsieMoMy Hamu 1ipu moaepoBanuu ITTCP, co-
coOeH HapylluTh Y JIOJeil MeXaHU3MBbl PeryJsiuu
MUTOXOHIPUATIBHOTO 000pPOTa 1 3TO MOXKET MHIYLIM-
poBaThb pa3BUTUE TAKUX CEPAEIYHO-COCYANCTHIX 3200~
JieBaHMIi, KaK MHMapKT MUoKapaa, KapauoMHuoIia-
TUST W cepaeyHass HeaoCTaTOYHOCTb. (OcoOeHHO
MPEapaCcHOI0KEHHBIMU K TAaKUM 3a00JIEBAHUSIM SIB-
JISIIOTCS TIOKUJIBIE JIIOAU.

HecMoTpst Ha BHISIBJIeHHBIE HAMU HeOOJbIIINE OT-
JIMYUA COCTOSAHHSA MHUOKapda y CTapblX HMU3KOTPE-
BOXHEBIX KPBIC OT KOHTPOJISI, BaXXHO yKa3aTh Ha Cy-
IIECTBEHHYIO pa3sHULy Mop(oGyHKINOHATLHOTO
COCTOAHMA MUoOKapda HU3KOTPEBOXHBIX M BbICOKO-
TPEBOXHEBIX XUBOTHBIX. Cyas Mo BceMy, IOJIy4eH-
Hble NaHHBIE CBUIETEILCTBYIOT O IpeobIagaHun
aHa0OJIMYECKNX MPOLIECCOB B OPraHM3Me HU3KOTpe-
BOXHEBIX KpPBbIC Hajl KaTaOOJMYEeCKUMM, a BIICPBEIC
MPUMEHEHHBIA HAMU WHAEKC OTHOIIECHWSI YPOBHS
TECTOCTEpPOHA K KOPTUKOCTEPOHY MOXET CIYXKUTb
HaJEeXXHBIM OPUEHTUPOM IS pa3delICHUSI ITOITYJIsI-
LIUM KPBIC Ha HU3KO- U BHICOKOTPEBOXHBIX 0CO0eit
npu monenmpoBanuu [TTCP.

3AKJIIOYEHHME

Takum o6pa3om, B JTaHHOM HUCCJIEIOBAaHUU Y CTa-
pBIX KpBIC BrcTap BBISIBJICHBI CIICOYIOIINE OCOOCH-
HOCTH: 00Jiee BBICOKME 3HAYEHUS MHACKCA TPEBOX-
HOCTH, YIJIOLIEHHWE MCUXO3MOLIMOHAIBHBIX ITPOSIB-
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Puc. 5. YiprpacTpykTypa MroOKapIa MOJIOIbIX (a, 0, B) U cTaphiX (T, 1, €, 3K) KpbIc BUcTap. a — KOHTPOJIbHBIE MOJIONIBIC KPBICHI,
0 — HM3KOTPEBOXHBIE MOJIOABIE KPBICHI, B — BBICOKOTPEBOXKHBIE MOJIOABIE KPBICHI, I — KOHTPOJIbHBIE CTapble KPBICHI, I —
HU3KOTPEBOXHBIE CTapble KPBICHI, €, )X — BBICOKOTPEBOXHbBIE CTapbie KpbIchl. [IpomonbHbIe cpessl (a, 0, B, f, 11, €), mornepeu-
HBII cpe3 (K).
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Puc. 6. ITnoiaas MUTOXOHAPUIA B MUOKAPAE MOJIOABIX U

crapbix Kpeic Bucrap (MKMz). O0603HaYeHUS TE K€, UTO U
Ha puc. 1.

JIeHuii (Jaxke y BBICOKOTPEBOXHBIX KpEIC); OoJjiee
HU3KKWE TToKa3aTed KOHTEKCTHBIX peakliuil HeyBe-
PEHHOCTH, KOJe0aHUM, CBUIETEIbCTBYIOIINE O XO-
pollleii OpueHTaluy B MPOCTPAHCTBE U OoJiee ObICT-
DPOM MPUHSATHU PELIEHUS O HAITPABJIEHUU NBUXKEHUS;
TOBBIIIICHUE YPOBHS LIUPKYJIUPYIOIIETO TECTOCTEPO-
Ha Tiociie cTpecca. BriepBble TpUMEHEHHBIM HaMu
MHJIEKC OTHOIIIEHUS] YPOBHS TECTOCTEpOHA K KOPTU-
KOCTEPOHY MOXET CIY>KUTh HAAEKHBIM OPUEHTUPOM
IUTS pa3aefieHus TIONyJISILIMM KPbIC HA HU3KO- U BbI-
COKOTPEBOXHBIX 0CO0€il Mpu MOIEJIUPOBAHUU
ITTCP. Hamu ycTaHOBJIEHO, YTO CTapyYeCKMUl BO3-
pacT ckaszajicsl Ha COCTOSIHUM MUOKapia, B KOTOPOM
ObLIM BbISIBJIEHBI CaMble OOJIbIIIME 30HbI TUTTOKCUU Y
BCEX CTPECCUPYEMBIX KpbIC. BriepBble HaMu 3aperu-
CTPUPOBaAHO NUC(HYHKIMOHAIBbHOE HAKOTIEHUE MU-
TOXOHAPUI B MUOKape BCEX IPYIIN CTapbiX KPbIC, C
0O0JIbIIION N0JIeil BEpOSITHOCTH SIBJISTIONIEECS Hapyle-
HUeM QYHKIIMOHMPOBAHUS MeXaHU3Ma MUTOdaruu.
ITocne nOMOMHUTENBHBIX MCCIeNOBaHUN TUCHYHK-
1IMST MEXaHU3MOB PETYJISILUMM YUCIEHHOCTU MUTO-
XOHIAPUIN MOXET CTaTh TepPareBTUUYECKON MUILIEHBIO
JUJTSI TIOMCKA JIEKAapCTBEHHbBIX CPENCTB OOPHOBI € cep-
JIEYHO-COCYIMCTBIMU 3a00JIEBAHUSIMU, B YACTHOCTHU
MOCJI€ CTPECCOPHBIX BO3MECHCTBUA.

NCTOYHUKN OPUHAHCHPOBAHW A

PaGora BbInoiHeHa B paMKax rocyIapCTBEHHOIO 3a/a-
HUS JJabopaTopuu TaTojorum kjetku HaydHo-uccieno-
BaTeJIbCKOT0 MHCTUTYTa MOP(MOJOrUM YejioBeKa MMEHU
akamemuka A.Il. Asusina @TBHY “Poccuiickuii Hayu-
HBI LIEHTp Xupypruu uMeHu akagemuka b.B. Ilerpos-
ckoro”, Mocksa, Poccusi” Ne 122030200535-1.

KOH®JIMKT MHTEPECOB

ABTOpBI 1eKJIapupPyIOT OTCYTCTBUE SIBHBIX U MOTEHIIM-
aJIbHBIX KOH(MJUKTOB UHTEPECOB, CBSI3aHHBIX C MyOJUKa-
LMei TaHHOM CTaThbu.
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COBJIIOJEHUE 5TUYECKUX CTAHOAPTOB

Bce npuMeHMMEBIe MeXXIyHAapOIHbIEe, HAIIMOHAJIbHEIE 1
WHCTUTYLMOHAIbHbIE TPUHIAMBI YXOJa U UCITOJIb30BaHUS
JKUBOTHBIX ObLIN COOJTIONEHBI.
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MINUSES AND UNEXPECTED ADVANTAGES OF THE OLD WISTAR RATS’
BODY REACTION AT MODELING POST-TRAUMATIC STRESS DISORDER

M. V. Kondashevskaya“#, K. A. Artem’eva’, M. A. Kozlova“,
D. A. Areshidze“, and Corresponding Member of the RAS L. V. Kaktursky*

4“A. P. Avtsyn Research Institute of Human Morphology” of Federal State Budgetary Research Institution “B.V. Petrovsky
Russian research center of surgery”, Moscow, Russian Federation

#e-mail: mariviadiko @mail.ru

Old Wistar rats exhibit the same general signs of a PTSD-like condition as young animals, when modeling
post-traumatic stress disorder (PTSD). At the same time, a number of behavioral features, psycho-emotional
manifestations and myocardial state were revealed in old rats. For the first time, it was found a sharp rise in
the level of circulating testosterone, which contributes to a more rapid decision on the direction of movement
in the labyrinth space under stress in old rats, in contrast to young ones. The index of the ratio of testosterone
to corticosterone levels can serve as a guideline for dividing the rat population into low- and high-anxiety in-
dividuals when modeling PTSD. The data on dysfunctional accumulation of mitochondria in the myocardi-
um of intact and stressed old rats are priority. The information obtained may be useful in the development of
drugs for the devastating consequences of PTSD, as well as senile changes in the myocardium.

Keywords: old Wistar rats, post-traumatic stress disorder, spatial orientation, testosterone, dysfunctional ac-

cumulation of mitochondria in myocardium
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