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«3amagnas queray (3]) — pexum nuTaHUS ¢ M30BITKOM XOJNECTEpHHA, HACBHIIICHHBIX JKUPHBIX KHUCIOT
U JIETKOYCBOSIEMbBIX CaXapOB — MOJXKET BBI3BIBATBH JHA0ET 2-TO THIIA, META0OINYECKUH CHHIPOM H JpyTrHe
3a0o0JeBaHmsl, 0COOCHHO TIPH CTApPEHUH. AKTYaJbHBIM SIBISIETCS TIOMCK CIOCOOOB cTabmin3anuu MeTabo-
am3ma 1ipu 3], 0IHaKO SKCIIePUMEHTAIbHBIX padoT Ha JaHHYIO TeMaTHKY NpojieaHo HeMHoro. Hamu Obuin
H3yYeHbI TMOTeHIMaNbHbIe d(B(EKThl MUIIeBoil 100aBku Ha ocHoBe auxonuH cykiuHara (JC) u domme-
BOW KMCJIOTBI (BUTaMMHa B)) — aKTMBAaTOPOB MUTOXOHAPHATILHOM (PyHKUMM — B MBIIIMHON Monenu 31,
HN3yuanach TOJIEPAHTHOCTD K ITIIOKO3€, OKA3aTeIM THITIIOKAMIT-3aBUCUMOTO MTOBEJICHHUS U OTHOCHUTEJIbHAS
9KCIPECCHS TEHOB — MapKepoB HeraTMBHbBIX 3¢ (dekToB 3/ B MO3re U MEUeHH CTapeIOIINX MbIIIei, coaep-
xasiuxcs: Ha ananore 3/1. Meium C57BL/6 B Bo3pacte 12 mec. conepixkaiuch Ha 3] B TeueHne 3 Heaelb,;
yacTh rpynn nomaydaina By (5 mr/kr/cyt), JIC (150 mr/kr/cyT) nu6o ux komOuHaIuio ¢ Bofoi. IIpoBoauim
TECTbI U3BJICYECHMS UILEBBIX IPaHYJ U3 LMINHAPA U KOHAUIMOHUPOBAHHOTO CTpaxa, fanee merogom I[P
«B peAIbHOM BPEMEHM» UCCIIEIOBAIIN IKCIIPECCHIO TEHOB B IIEYEHH U IIPpepOHTAIBHOI Kope. Bbito nokasa-
HO CHIKCHHE TOJIEPAHTHOCTH K INIIOKO3€ Y MBIIIEH, cofepkaBImxcs Ha 3]], MOBBIIEHHE CKOPOCTH U3BJIe-
YEHUS TPaHyIT U3 LMIMH/PA U YKOPOUYCHUE 3aMUPAHNUS B TECTE KOHJAUIMOHUPOBAHHOIO CTPAxa, 4TO MOXKET
yKa3bIBaTh Ha CHW)KCHHE KOTHUTHBHBIX (DYHKIIMH M MOBBILICHHYIO UMITYJILCUBHOCTD. [Ipumenenue JIC u
B, mpenoreparuio yacth usmenenuit. Ilpu coneprxanuu Ha 3/1 okazanach 3Ha4MMO MOBBILIEHA SKCIIPECCHSI
reHa FASN B nedeHH, TAKMM 00pa30M Mbl BBISIBUJIM HOBBIE MOJICKY/IAPHBIE MEXaHU3MBbI HETaTUBHBIX () (ek-
toB 3] ipu crapenuu. [Tumesas no6aska na ocnose B, u JIC yacTu4no HOpManu3osasa SKCpeccuro FASN,
a TaKkKe TOBEJICHYECKUE M0Ka3aTeIM U TOJIEPAHTHOCTD K Ioko3e npu noxade 3/1. Hamm pesynbrarsl oT-
KpPBIBAIOT NMEPCHEKTHUBBI JaJbHEHIIIEr0 HCCIISOBAHMS TEPAeBTHYECKOTO U MPOQHIAKTHYECKOTO BIMSHUS
KOMIOHEHTOB JIAHHOM MHUIIEBOi 100aBKH Ha PETYIISLHII0 METAOOIMYECKHX TI0Ka3aTeNei pu CTapeHuH.
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The Western Diet (WD) is a nutritional style characterized by excessive intake of cholesterol, saturated fat-
ty acids and sugars; this nutritional pattern can cause type 2 diabetes, metabolic syndrome and other disor-
ders, particularly during ageing. The search for effective approaches to managing the metabolic syndrome
caused by WD seems to be a relevant research task. Unfortunately, this issue has attracted insufficient
attention in the current literature. In this work, we use a mouse model of WD to study potential effects of
a food supplement based on dicholine succinate (DS) and folic acid (vitamin By), which are activators of
mitochondrial functions. We study glucose tolerance, parameters of hippocampus-dependent learning and
relative gene expression in RT-PCR of molecular markers of negative WD effects in the brain and liver
of aging mice housed on WD. Mice C57BL/6 were 12 months old and housed on WD for 3 weeks; some
groups received B, (5 mg/kg/day) or DS (150 mg/kg/day), or their combination, via water. We carried out
food displacement and fear conditioning learning tests followed by RT-PCR of several genes in the liver
and brain. We found a decreased glucose tolerance, an elevated speed of pellet displacement and a reduc-
tion of freezing time in the fear conditioning test. This may suggest cognitive deficits and impulsivity of
mice housed on WD. The administration of DS and B, diminished most of these changes. In addition, the
increased expression of FASN in the liver points to new mechanisms of negative WD effects during aging.
The food supplement based on B, and DS normalizes FASN expression and behavior, as well as glucose
tolerance in WD-housed mice. Our results open new perspectives for further studies of therapeutic and
preventive effects of food supplements on the regulation of metabolic parameters during ageing.
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BeeneHune

B nocnennee Bpems T.H. «3amajHas IueTa»
(311) xak cTib mUTaHWS NpPUOOpETaeT Bce
OOJIBILIYI0  PAcIpPOCTPAHEHHOCTh [0 BCEMY
mupy. OHON U3 OTIMYUTENbHBIX 4epT 3/ sB-
JsieTcsl MOTPEOJIeHUE MUIM C MOBBIIICHHBIM
Cofiep’)KaHUEeM JKHUPOB M XOJIECTEpUHA, a TakK-

26

ke caxapoB. [lokazaHo, 4TO AaHHBIMN CTUIIb
IIUTAaHUA BCACT K BO3HUKHOBCHHIO MeTa60-
JIMYCCKUX HAPYIICHUHN, TAKUX KaK OXKHPCHHE
u 1uader.

B Hammx uccienoBaHusX OBLIO ITOKAa3aHO,
yTo 3-HenenbHas 3J] MHIYUHUPYET MOBBIIICH-
HYIO TPEBOXKHOCTH U JICIIPECCUBHO-TIO00HOE
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MOBEJICHUE Y MBIIIEH B MOBEICHUECKUX TECTAaX
«TemHo-cBeTNIas Kamepa» U «BbIHYXIeHHOE
I1aBaHue» [6], a Takke MPUBOAUT K BO3pacTa-
HUIO HUMITYJIBCUBHOCTH, CHUKEHHUIO COLMANb-
HBIX B3aMMOJCUCTBUN U HAPYLIECHUSAM IIaMATH
[7]. Taxxe HamMu OBLIO BBISBICHO CHUKCHUC
TOJICPAHTHOCTH K IVIIOKO3€ Y MBIIIeH, co-
nepxkapmuxcs Ha 3J[. Dapmaxonmoruueckas
aKTUBAllUs HWHCYJIMH-3aBUCHMOI  Tepenadu
nocpencTBoM auxonuH cykiuHata (JIC) mpe-
JIOTBpAlllaJia pa3BUTHE JACMPECCHBHO-TION00-
HOTO U TPEBOXKHOTO TMOBEACHHUS y OIBITHBIX
KUBOTHBIX, BOCCTAHaBIMBaja JO YPOBHSA
HOPMBI SKCIIPECCHIO MOJIEKYISIPHOTO MapKepa
CHIDKCHHS MUTOXOH/IPUAJIbHON aKTUBHOCTH —
KoakTHBaropa-lb ramma-penenropa, akTHBHU-
PYEMOro MEepOKCHCOMHBIM IMPOJIU(epaTopoM
(PPARGC1b), u Tomn-nmaiik penenrtopa-4
(TLR4) [6]. B ocobeHHOCTH HEraTHBHBIC (-
(eKThI OBUTH BBIPAKEHBI TIPU cTapeHuu [4].

VYcranosneno, uro JIC M3BECTCH CBOMM aK-
TUBUPYIOHMMM 3(PQPEKTOM Ha HWHCYJIHMHOBBII
peuentop. Panee ObII0 M3y4eHO BO3IEHCTBUE
JC B aByx mozax — 50 u 180 mr/kr/mesHp —
Mpy TMOJaye C MHUTHEBOM BOAOM MOJIOABIM
mbimiam [6]. Ilpumenenne JIC B noze 50 mr/
KI/leHb TIPUBEJNO Y MBbIIIEH K YacTUYHOMN
HOpMaJM3allMd  TOKaszaTeledl  MOBEJCHHUs
B O-00pa3HOM JIAOMPHUHTE, & B TECTE «BBIHY-
KJIEHHOTO TUIaBaHMS» MPUBEJIO K HOpMaJH3a-
IIUH TTOKa3arenel «6ecoMOIIHOCTIY.

B nanHoit pabGore Mbl M3ydanu sddexTus-
HOCTh MUINEBON n00aBku Ha ocHoBe JIC U BH-
TamuHa QonueBoit kucoThl (B,), npencrasns-
foleit co00# MX KOMOMHAIINIO, HA HETATUBHBIE
nocnencTBust norpedienust 31 y craperommx
Mbimiei. [IpeanonokuTebHo, 3Ta KOMOHHAIIHS
MOIJIa YJTy4IIHTh METab0INUeCKHe MapaMeTphbl,
KyTHUpPOBATh MOBEICHUSCKHIE HAPYIICHUS U BEp-
HYTb K HOPMaJIbHBIM MTOKA3aTeNIsIM IKCIIPECCHIO
T€HOB — PEryIATOpOB JMIHUIHOIO OOMeHa
GCN2, SREBPI, FASN, DNMTI B mnedeHu
1 MO3Te€, MOCKONBKY B, OKa3bIBaeT CyIeCTBEH-
HOE BJIMSIHHE Ha OOMEH XoJecTtepuHa [3].
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MaTtepuanbl u metoabl

Mpimu muann C57BL/6 B Bo3pacte 12 Mec.
comepxkanuch Ha 3/ B TeueHue 3 Hemenb,
KaK omucaHo paHee [6]; 4yacTh TPyl OIHOB-
pemenno mnonmydana By (5 wmr/kr/cyr), JC
(150 mr/kr/cyt) nubo MX KOMOWMHAIMIO C BO-
JIoi. bbly npoBeAeHbl TECThHI U3BJICUEHUS TTH-
IOEBBIX T'paHyJl U3 HUJIUHAPA U KOHAUIIUOHU-
POBAHHOTO CTpaxa — KJIACCHUECKHE TECThI
Ha TUINIIOKAMII-3aBUCUMOC IMOBECACHUEC Y MbI-
IICH, a TaK)KEe TECT Ha TOJCPAHTHOCTh K TIIO-
ko3e. Jlajee ObLT Mpou3BeICH 3a00p IMCYCHU
1 pePOHTANIBHOW KOPBI IS UCCIICIOBAHUS
TEHHOM OKCIpPECCHU BBIOPAHHBIX MOJIEKY-
nsapHbIx MapkepoB: GCN2, SREBPI, FASN,
DNMTI [1]. CratucTuueckuil aHajau3 Mpo-
Bomwics MmetomoM ojfHodakToproit ANOVA
(p<0,05).

Pe3ynkTaTthl M X 06cyxaeHue

Hamu ObIIO 1OKa3aHO CHYDKEHHE TOJIe-
PAHTHOCTHU K TIIIOKO3€ y MbIel (puc. A), co-
nepxapmuxcst Ha 3/, compoBokaaroleecs
CHIDKEHHEM CKOPOCTH W3BJICUCHHSI TPaHy.I
n3 mMauHapa (puc. B) u Bpemenu 3amupanus
B TECTEC KOHJIMIMOHMPOBAHHOTO CTpaxa (pHuc.
C), 4TO MOXKET yKa3bIBaTh Ha CHIDKCHHE KOT-
HUTUBHBIX (QYHKIHMHA OKCIEPHUMEHTAIbHBIX
JKMBOTHBIX JTM0OO MX TOBBIIICHHYIO HMITYJIb-
cuBHOCTh (p<0,05). Ilpu 3TOM mpHUMEHEHME
komOunanmu JIC n By mo3Bonmio npenoTepa-
TUTh YacTh yKa3aHHBIX u3MeHeHui (p<0,05).

Kpowme Toro, skcnpeccust rena FASN B me-
YeHH OKa3ajach 3HaunMo moBbieHa (p<0,05;
puc. D) mpu coaepxanuu Ha 3] (p<0,05), on-
HaKO HE OTIIMYAJIaCh OT KOHTPOJIBHOTO YPOBHS
B TpyIlNe, MOJydYaBIIeH NHUIIEBYIO H00aBKY.
B oOpasiax npedpoHTaIbHONH KOPBI CXOXKHE
TCHJACHIIMM HAOMIONATUCh B  3KCIIPECCUU
ob6oux reHoB SREBPI u FASN (puc. E, F),
YTO, BO3MOXKHO, OOYCIIaBJIMBAeT ONHCAHHBIC
noBesieHueckre Hapyuienus. [logoOHbie a¢-
(bexThI He OBUTH CTOJIb BBIPKEHBI B IPyIINax,
nony4asumx JIC mu6o By oTnensHo.
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Puc. Dppexmur «zanaonoii ouemor» npu nodaue JIC u B,. (4) Ypoeenv monepanmnocmu x entoxose. (B) Junamuxa us-
eneuenus epanyn. (C) [lpoyenm samupanus y mvlueti 8 mecme KOHOUYUOHUPOBAHHO20 cmpaxd. Jkcnpeccus eena FASN
(D) 6 neuenu u (E) 6 npegpponmanvnoii kope. (F) Oxenpeccus eena SREBPI 6 npegpponmanvhoii kope.

Fig. The effects of WD in DS — and B -treated mice. (4) Glucose tolerance. (B) Dynamics of food pellets displacement.
(C) Freezing response in the contextual fear conditioning test. Expression of FASN (D) in the liver and (E) in the
prefrontal cortex. (F) Expression of SREBP1 in the prefrontal cortex.

3aknioyeHue

Takum 00pa3om, Mbl UCCICAOBAIN TEHbI —
peryastopel  junuaHoro obmena SREBPI
u FASN, cpeau KOTOPBIX TEPBBIN MPEAINono-
JKUTEIIBHO O00yCJIaBIMBacT HEraTHBHBIE d(-
¢exror 3/1 mpu crapenun. [Tumeas poGaBka
Ha OCHOBE B, wacTM4yHO HOpManm3oBama WX
JKCTIPECCHI0, a TaKKe W3MEHEHHs IOBeJe-
HUSI M TOJIEPAHTHOCTH K ITtoko3e Ha (one 3/1.
Hamm pe3ynbTraTsl OTKPBHIBAIOT NMEPCIECKTHUBBI
JTaNbHEHINero UCCIeA0BaHMs BIMSHUSA KOMIIO-
HCHTOB JTaHHOM MHUIICBON TOOABKU U MX KOM-
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