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OrneHeHa aKTONPOTEKTOPHAS AKTWBHOCTH HEKOTOPHIX KOMOMHHUPOBAHHBIX COCAWHEHUH IUMETHIAMHHO-
stanona (JJMAD), comepkamux HHTEPMEIHATHI IUKIIa TPUKAPOOHOBBIX KHCIOT (I-Manart, a-keTormyTapar,
CyKIMHAT # (ymapar). V3ydeHo BIusiHHE KypcOBOTO BHYTPIDKETYIOYHOTO BBEICHUS (hapMaKOJIOTHIECKIX
areHTOB B T€UCHUE 4-X HEJeb B JO3UPOBKE 75 MI/KT Ha MOKa3aTeIH CTaTHYeCKOH, THHAMUIECKOH BBIHO-
CIIMBOCTY M KOOPJWHAIINH ABIDKCHUH, a TakKe MPHPOCT MACCHI Tella «TPEHHPOBAHHBIX» J1a0OPaTOPHBIX
KMBOTHBIX B CPABHEHHUH C «3TATOHHBIM» aKTOIMPOTEKTOPOM STHIATHOOCH3UMHIA30I0M (25 MI/KT BHYTpH-
xemynodHo). Cryctst 1 Mec. TPeHHPOBOK Ha JUHAMUYECKYIO BBIHOCIMBOCTH M KOOPJIMHANMNIO ABHKEHUI
HanbombIee BausHUE okazan JIMAD-manar (poct Ha 60%, p=0,011), cTaTHuecKyo BHIHOCIHMBOCTh MOBBI-
cumn Ha 2-it Henene — JIMAD-manar (#a 16%, p=0,005) u JIMAD-kerormyTtapar (Ha 15,8%, p=0,0006),
Ha 4-if negene — JAMAD-kerormyTtapar (#a 19,7%, p=0,0001) n AMAD-cykmunar (ua 12,2%, p=0,003).
BeIpaxkeHHBII TPHPOCT Macchl Tena HaOmoacs B rpyme, nomydasmreit JJIMAD-kerormyrapar (Ha 29%,
p=0,022). B ienom, HanGobIIy0 aKTOMPOTEKTOPHYIO aKTUBHOCTH TTOKA3aJIi KOMOWHHPOBAHHEIE COCITHHE-
HUSI AUMETHIAMHHOITAHOIA C 0-KETOTITYTapaToOM, MajlaTOM ¥ CyKIIHHATOM.
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The article presents the results of evaluation of actoprotective activity of combined dimethylaminoethanol com-
pounds containing intermediates of the citric acid cycle (L-malate, a-ketoglutarate, succinate and fumarate).
The effect of long-term intragastric administration of pharmacological agents for 4 weeks at a dose of 75
mg/kg on the static, dynamic endurance, motor coordination and body weight gain of “trained” laboratory
animals was assessed in comparison with reference actoprotector ethylthiobenzimidazole (25 mg/kg, in-
tragastrically). It was found that the most promising substances for further study are alpha-ketoglutarate
and succinate compounds. After 1 month of training, dynamic endurance and coordination of movements
were most influenced by DMAE-malate (increase by 60%, p=0.011), static endurance was increased during
the 2nd week by DMAE-malate (by 16%, p=0.005) and DMAE-ketoglutarate (by 15.8%, p=0.006), on
the 4th week — DMAE-ketoglutarate (by 19.7%, p=0.0001) and DMAE-succinate (by 12.2%, p=0.003).
A pronounced body weight increase was observed in the group receiving DMAE-ketoglutarate (by 29%,
p=0.022). In general, combined compounds of dimethylaminoethanol with alpha-ketoglutarate, malate and
succinate showed the highest actoprotective activity.
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BBepneHue

Cpenu mpemaparoB ¢ aKTOMPOTEKTOPHBIM
JIEHICTBUEM OJHY U3 CaMbIX U3YUECHHBIX TPYIIII
COCTaBJISIIOT CHHTETHYECKHE CpEACTBA pas-
JIMYHBIX XHUMHWUYCCKHX KJIaCCOB, a 3TAJIOHHBIM
MPCACTABUTCIIEM  ABJISICTCA CUHTETHUYCCKUMN
ajanrtoreH »TuwitnobeHzumuaazon [18]. Tem
HC MCHCC, HA CeFO}IHHIHHI/Iﬁ JCHb HOMCHKJIATy-
pa COBpEMEHHBIX aKTONPOTEKTOPHBIX CPENICTB
KpaifHe orpaHHuYeHa, HECMOTPs Ha BBICOKYIO
HOTpe6HOCTI> B HUX JIMYHOI'O COCTaBa BOCH-
HBIX (opmupoBanuii, corpygHukoB MUC,
CIIOPTCMCHOB, MAaIIMCHTOB IIPU PASITUYHBIX
ACTEHUYECKHUX COCTOSHHSIX.

B kauecTBe MOTCHIHAJIBHBIX CPCACTB C aK-
TOTIPOTEKTOPHOW  aKTMBHOCTBIO  OONBIION
HHTEPEC MPCACTABIAIOT IMPOU3BOAHBIC aMU-
HO3TaHONA (dTaHOJNAMHUHA), OOJNaTarOIIUE
HMIMPOKUM  CIIEKTPOM  (hapMaKoIOTHUECKOM
AKTUBHOCTHU, B T. 4. B OTHOLUICHUU YMCTBCH-
HOW ¥ (hU3MYECKO paboToCmocoOHOCTH [0,
9]. IockombKy (apmakoIorHyecKasi KOppekK-
LUsI IPOLIECCOB YMCTBEHHOTO U (pU3HYECKOro
YTOMJICHUA HMCCT PAO O6I].[I/IX IIPUHIUIIOB,
TO COCAMHEHUs, OONaAaroe HOOTPOITHBIM
U aHTUOKCHIAAHTHBIM [[eﬁCTBHeM, TNEPCIICK-
TUBHBI JJIs1 U3YYCHHUA B KQUCCTBE aKTOIIPOTCK-

Topos [11, 16, 20].
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3aMEeTHONW  aKTONPOTEKTOPHONW  aKTHUBHO-
CTBIO O0JIaJJAl0T TaK)KE aKTHBATOPbI IJIABHOTO
9HEPreTHYECKOTO MeXaHH3Ma KJIETOK — IU-
kna Kpebca, Kk KOTOpbIM, B YacCTHOCTH, OT-
HOCSATCSl sHTapHasi, si0movHas, Qymaposasi,
0-KETOINIyTapoBasi KUCIOTHI M IIpernaparbl X
cogeii [7, 15]. CoOoTBETCTBEHHO, COIb AMHHO)-
TaHOJBHOTO MPOU3BOJTHOTO C MHTEPMEIUATAMK
mukia KpeGca MokeT okaspiBaTh Oojee BbIpa-
JKEHHOE JICHCTBHE, YeM HCXOJHOE OCHOBAHHUE
WIIH )K€ YUCTBIN CyOCTpar HUKIIA TPUKAPOOHO-
BBIX KHCJIOT, 33 CUET MOJICPKaHHsI SHEProIpo-
JIyKUWU TPU ABUTATEIIbHON THITOKCUH.

Ha  kadeape  opraHuveckoil  XUMHUH
®OI'BOY BO «Cankr-IlerepOyprckuii rocy-
JIAPCTBEHHBIH  XMMHUKO-(hapMalleBTHIECKHUit
YHUBEPCUTET» OBUIM CHHTE3HPOBAHBI KOM-
61/IHI/IpOBaHHI)Ie COCIMHCHHUA OUMCTUIIaMU-
Hodtanona (JAMAD), conmepkaimiyue HWHTEp-
MEauaTrbl IMKJa TpI/IKap6OHOBI)IX KHCIIOT
(pymapar, I-manar, a-keToryTapar U CyKIH-
Har). [IpenBaputenbHbIe HCCIEAOBAHUS MPO-
JICMOHCTPUPOBAIN CHOCOOHOCTh HEKOTOPBIX
13 HUX JOCTOBCPHO YBCIMYMUBATH MPOIOJIKU-
TEJBbHOCTh IUIABAaHUS MBIIIEH B TECTE BbIHY-
JKICHHOTO TUIaBaHUs «J10 oTkaza» [6]. Taxxke
JUISL OTUX COCAMHEHUH Obljla yCTaHOBJICHA aH-
TUTUIIOKCUYECKasi aKTUBHOCTH [9].

Llenblo maHHOrO WCCIEAOBaHHUS CTalla
9KCIIEPUMEHTANIbHAs  OIIEHKa  aKTOIMpPOTEK-
TOPHOW aKTUBHOCTH (Qymapara, |-manara,
O-KeToIlyTapara U CyKUHAaTa JUMETUIIaMU-
HOYTAaHOJIA TPH KYPCOBOM BBEJICHUU Ha (OHE
TPEHHUPYIOIIUX (PU3MYECKUX HATPY30K.

MaTtepuanbl u meToabl

Uccnenosanue mpoBeneHo Ha 84 aytOpen-
HBIX MBbIIIaX-caMIlax B BO3pacTe 3-X Mec.
Maccoit 20-30 . JKuBoTHBIE OBLTIM HOIYYEHBI
n3 OI'VIT «[IutoMHHMK TaOOPATOPHBIX KUBOT-
HbIX «ParmonoBo» (Jlennnrpazckas o6m.). Bee
OKCIIEPUMEHTBI BBINIOJIHSIA B COOTBETCTBUH
c [Ipukasom Munsapasa Poccun ot 01.04.2016 T
Ne 1991 «O6 ytBep:xaennu IlpaBun Hamexa-
1ieit TabopaToOPHON MPAKTUKNY.

Mpbiieit copepskaiu B CTaHAAPTHBIX YCIO-
BUSX BUBapus mpu Temmeparype 18-26°C
CO CBOOOJHBIM JOCTYIIOM K BOJE, IHIIE,
NPY IBEHAALATHYACOBOM LIUKJIE IEHb/HOYb.

Jlna uccnenoBaHus JKUBOTHBIE OBIIM paH-
JIOMHM3HMPOBaHbI 110 Macce Teyia Ha 7 Ipym
no 12 ocobeii B kaxa0i: 1-s1 rpynna — WH-
TaKTHas; 2-s rpynma nonydana ¢us. p-p (or-
pHUIATeNBHBIA  KOHTPONb); 3-1 — STaJlOH-
HBIIl aKTONMPOTEKTOP OSTHITHOOCH3MMHU/IA30J1
B J03UpOBKE 25 MI/KI (TIOJIOKUTEIbHBIN
KOHTPOJIB); 4-s1 TpymnIa — OnbITHas — Qap-
MAaKOJIOTHYECKUE COCJUHEHHSI — IIPOYKTHI
B3aumogeiicteus JIMAD ¢ mHTepMmenuaramu
ukia TpukapoonoBbix kuciot (I[TK) B no3u-
poBke 75 mr/kr — L-manar; o-Kerormyrapar
(5-s rpynma); cykuuHar (6-s1 rpynmna) u gpyma-
par (7-s rpynmna).

Tpenupytomue  (uznyeckue  Harpys-
KM JUJIS MBIIIEH BKJIIOYAIHW €XKEJIHEBHBIN
NPUHYIUTEIbHBIH Oer Ha OeroBoil IOpOXK-
ke Treadmill («TSE Systemsy», I'epmanust)
B TeuyeHHE | Y TIPU CKOPOCTH JBYIKCHHMS
aentel 0,2 M/c u ymie HakioHa 15° [8].
[TpeaBapuTENbHO IKMUBOTHBIX ITOCTEIIEHHO
NpUyYay K Harpy3ke B T€YCHUE 3-X JHEH —
Oer B TedeHHe 15 MHUH MpU CKOPOCTH JIBHKE-
uus nentsl 0,05, 0,1 u 0,15 M/c cooTBeTCT-
BeHHO. Ha ocHOBaHMHU crOCOOHOCTH K Oery
Ha OCroBOH JOPOXKKE MPOBOIUIM BBIOPAKO-
BBIBAaHUE XMBOTHBIX. JKUBOTHBIE, Y KOTOPBIX
He BbIpaboTalcsi yCTOWYMBBIN HaBBIK Oera,
ObUIM BBIBEACHBI U3 DKCIIEPUMEHTA.

BBesienne  QapMakosorM4eckux —areHToB
OCYLIECTBIISUIM BHYTPHUKEITYAOYHO TIPH TIOMO-
mu 30872 3a 30 MMH 70 Hadajga TPEHUPOBKH
B TeueHHe 1-ro Mec. DTHUATHOOCH3MMHU/IA30I1
BBOAWIM Cpa3zy TII0CJIe OKOHYaHHs TPEHU-
POBKM Kak CpEJCTBO BOCCTaHABJIMBAIOLIETO
tuna [18].

JUis  OLEHKM KOOpAMHAIMK  JIBUKEHUI
M JMHAMUYECKOW BBIHOCIMBOCTH B OJKCIIe-
pUMeHTe ucronb3oBany ammapar RotaRod
(«Ugo Basile», Utanus), mo3Bonstonuii Mo-
JIeIUPOBATh MOBTOPSIONIMECS M 3HAYNTEIb-
HbIC MBIIICUHBbIC HATrPYy3KW NPHU OIpeesEH-
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HOM ckopocTtu aBmkeHuit [1]. dukcuposamu
BpeMs ylIep)KaHUs >KUBOTHBIX Ha Bpala-
IOIEMCSl CTepXKHE MpPH CKOPOCTH Bpalle-
Hust 20 00./muH. Ilokazarenb OlCHHMBAIK
nepes HayajaoM TPEHHUPOBKM — B IIEPBbIH
JIeHb JKkcriepuMenTa (QoH), a Takke CIycCTs
2 u 4 Henenu TpeHUpoBKHU. Ecnu kuBOTHOE
HE Majajio B TeUeHHe S-TH MUH, HaOI0/ICHHE
npekpamanu. Jns ¢dopmMupoBaHUs HaBbIKa
yAEpKaHUsl Ha CTEp)KHE JKMBOTHBIC OBLIH
MpeBapUTeIbHO 00y4deHBI (5 MUH MPH CKO-
pocTH BpamieHus 8 00./MUH).

OIeHKY CTaTHYeCKONH BBIHOCIMBOCTH MBbI-
mel — CIOCOOHOCTH JUIMTENBHOE BpEMs
COXpaHATh CTaTHYECKOE MBIIIEYHOE Hamps-
JKeHHe 0e3 MPU3HAKOB YTOMJICHUS — MPOBO-
JUIN ¢ MIpUMEHEHHeM INpubopa A u3Mepe-
Hust cuwibl xBata Grip Strength Meter («TSE
Systemsy, ['epmanus) [1]. M3mepsiniu mblied-
HYIO CHITy CXKaTHsl EPEJHUX Jan MyTéM (k-
CHPOBAHUS YCHIIHS, HEOOXOIUMOTO Ui TOTO,
YTOOBI KUBOTHOE Pa3Kao MalbIbl (TpaMM —
cuiia) B TPEX MOCIe0BaTeIbHbIX ONPeIeIeHHU-
ax. [Tokazarenb perucTpupoBany nepes Hava-
JIOM Harpy3oK B IEPBbII JeHb IKCIIEPUMEHTA
(dpomn), a Taxxke crycts 2 U 4 HeenM TPEHU-
POBKH.

BnusiHMe TpEeHHUPOBOK Ha MacCy Tela MbI-
1Ieil OLIEHWBAIIH 110 ITOKA3aTeN0 a0COIMIOTHOTO
NPUPOCTA MO0 CPABHEHUIO C (POHOBBIM YPOB-
HeM Ha 1-4-i1 HefensiX SKCIIepuMEeHTa.

MareMaTHKO-CTaTUCTHYECKUI aHaIu3
pe3y/lbTaToB  OCYWIECTBISUIM C  MCIOJb30-
BaHueM nmaketoB Microsoft Excel 2013

u Statistica 10.0. J{st aHamu3a tumna pacnpee-
JieHus ucrnonb3zoBanu W kputepuii [llannpo—
Vuixa. [lepen npoBeneHuEM TUCIIEPCUOHHOTO
aHaJIM3a MOMHUMO OIIEHKH HOPMAaJIbHOCTH pac-
NpeAeTIeHNs OCYLIECTBISUIN MPOBEPKY BHIOO-
POK Ha PaBEHCTBO TUCIIEPCHH C MCIIOIB30Ba-
HueM Kpurepus JIeBeHa.

B coorBercTBUM ¢ MOJIYUYCHHBIMU  pE-
3yJAbTaTaMH  aHajJIM3a THUIA paclpeseNeHus
OCYIIECTBIAJM  MPEJCTABICHUE  JAaHHBIX
ONHUCcaTeNbHONM CTAaTUCTUKU — MEpPbI LECHT-
panbHOM TEHICHIIMH U MTOoKa3arenei pasopoca.

PaccunthiBasin  ciieiyrolue  ONKCATENIbHbIE
CTaTHCTHKH KOJIMUECTBEHHBIX MOKa3aTene —
cpeanee apudmeruueckoe (Mean), craH-
naptaoe otkioHenue (SD), menuana (Me),
BepxHsast (UQ) u wmwxkHas (LQ) xBapTumu.
Jlist accuMeTpUYHO pacIipeieeHHbIX TaHHBIX
Mean u SD He npuUBOIHUIH.

Jlist cpaBHEHMsI JI@HHBIX, HE MOJYHHSB-
HIMXCSl 3aKOHY HOPMallbHOTO pacrpeesIeHusl,
OBUTM paccYMTaHbl HENAapaMeTPUUECKUE KpPH-
Tepun. [t CpaBHEHUS U3yYaeMbIX MOKazare-
JIel MeXy NByMs TpyHIiaMH ObUT HCIIOJb30-
BaH U-tect ManHa— Yuruu (Mann—Whitney
test). Jlns cpaBHEeHUs MaHHBIX, TOIYMHSIB-
HIMXCSl 3aKOHY HOPMallbHOTO pacrpezesIeHusl,
JUISl HE3aBUCUMBIX BEIOOPOK OBLT HCIIONIB30BaH
t-kputepuii Cteronenra (t-test for independent
samples), Uil HECBS3aHHBIX BBIOOPOK — OfI-
HO(haKTOPHBIH IucriepcHoHHbIA aHamu3 (One
Way ANOVA). Eciu mo pesynsTaraMm au-
CIIEPCHOHHOIO  aHajM3a yCTaHaBJIMBAIUCH
CTaTHCTHYECKH 3HAYMMBIC PA3JINYUs MEXKIY
BCEMH UCCJIEAYEMBbIMHU TPYIIaMHU, TIPOBOAMIH
arloCTEpPUOPHBIE CPABHEHUSI C MPHUMEHEHUEM
Kkputepues JlyHHeTa (OLIeHKa pa3iIuduii ¢ KOH-
TponbHOM Tpynmoi) u Heiomena—Keynca
(mapHOE cpaBHEHHE BCEX TPYIII).

Ilepen IPUMEHEHUEM t-KkpuTepus
CThI0fIcHTa /17151 HE3aBUCUMBIX BHIOOPOK (t-test
for independent samples) momumo aHaM3a
HOPMAJIBHOCTH PACHpEeNICHNs] TPOBOAMIN
NPOBEPKY OJHOPOJHOCTH AMCIEPCHUH C HC-
nosb3oBaHueM kpurepus Jlesena. B cirydae
YCTAQHOBIICHHSI HEOTHOPOJHOCTH JUCIIEPCHit
MPUMEHSUIN t-KPUTEPUH C pa3aeIbHbIMHU OLICH-
KaMH JIMCTIEPCUIl U NPHOIIKSHHBIM YHCIIOM
cTerneHel cBo0OIbI, a JUIsl OLIEHKH 3HAYUMOCTH
pa3Inuuil — CKOPPEKTUPOBAHHBIN P-YPOBEHb
(p-nBycT.).

B xone uccienoBaHusi MEXIPYIIOBBIX pa3-
JMYUHA KOJIMYECTBEHHBIX JIAaHHBIX IPOBOJIH-
JM WX OLEHKY I0 OTHOLICHHIO K 0a30BOMY
YPOBHIO M PacCUMTHIBAIN OTHOCHUTEIbHYIO
BenuuuHy cpaBHeHus (OBC). Ilpu stom un-
TepBaJIbHBIC KOJIMYECTBEHHbIC JIAaHHBIC IIpe-
00pa3oBBIBAJIM B OTHOCHUTENBHBIE KOJIWYECT-
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BEHHBIC JJaHHBIE. J[71 Takoro mpeoOpa3oBaHUs
HCIIOIB30BANIN CIEYIONLYI0 (OPMYITY:

OBC = [(A,~A,/A,] X 100%,

e A — 3HaueHHe Npu3HaKa B 6a30BOH rpyn-
ne, A — 3HaYCHUE TPU3HAKA B UCCIIENYEMON
rpymre.

Ecnu pesynbrar Takoro mnpeoOpa3oBaHUS
ABJISUICS OTPULIATEIBHBIM YHCIOM, TO 3HAK
MHHYC OIyCKaJM M KOHCTAaTHpOBAJIH Oojee
HHU3KOE 3Ha4YeHHE HCCIEeTyeMOro mapamerpa.
Ecnun pesynprar SBIANCS TONOKUTEIBHBIM
YHCIIOM, TO TOBOPWJIM O 00Jiee BBICOKOM 3Ha-
YeHUH napamerpa. B kadectBe 0a30Boii rpyr-
bl B 3aBHCUMOCTH OT pEIIaeMbIX 3a7a4 BBI-
CTyHaJlu: UHTaKTHas Tpynna (Ipu CpaBHEHUU
C KOHTpPOJIBHOM), KOHTPOJbHAsI TpymHmna (MpH
CpaBHEHHHM CO BCEMH IperapaTaMiu) U mpermna-
patr CpaBHEHHUS 3THWITHOOCH3MMHUIA301 (IpU
CPaBHEHHM C HCCIEIyEeMbIMU IperapaTamiu).
BennunHa ommOKM AJ1sl OATBEPIKACHUS Hy-
JICBOW TUIOTE3bl ObLTa TpuHsTa O0sbIne 0,05
(mpu p<0,05 HyneByl0 TUMOTE3y OTKIOHSIIH,
a ipu p>0,05 — mpuHUMann).

Pe3ynkTaThl M UX 06CcyXxaeHue

B pesynbrare mpoBeAEHHOTO UCCIIEIOBAaHUS
OBUIO YCTAHOBJICHO, 4TO Ha 2-UH W 4-i Hene-
JISIX PEryJsipHbIX (PU3MUECKUX HArpy30K Bpe-

Msl ynepkaHusl Mbliei Ha anmapare RotaRod
B KOHTPOJIBHOW TIpymnme ObUIO JIOCTOBEPHO
Oomplie, yeM B HMHTAKTHOW TIpyIIe, COOT-
BETCTBEHHO, B cpenHeM Ha 58% (p=0,009)
u Ha 131% (p=0,005) mo menuane (Tabdm. 1).

W3yueHne BIUSHUSA TPEHUPOBOK Ha MOKa3a-
TENH CTaTUYECKOW BBIHOCIMBOCTH KMBOTHBIX
MoKazajo, 4To Ha 2-H W 4-H Hemensx cuia
XBaTa B KOHTPOJBHOM Ipymme Oblaa J0CTO-
BEPHO OOJIbINIE IO MEIMaHe, YeM B HHTAKTHOM
rpymmne, cooTBeTcTBeHHO, Ha 14% (p=0,002)
u Ha 62% (p<0,0001) (Tabm. 2).

IIpupocTt Maccel Tena MbIIEH B KOHTPOJIb-
HOW Tpynme ObUT JOCTOBEPHO OOJbIIE, YeM
B MHTAaKTHOM TIpyIIe, HauuHas C IEpBOU
HENleNU «TPEHHPOBOK». B cpenHeM ypoBeHb
MPUPOCTa MAacChl Tela B KOHTPOJIBHOM IpyIm-
Te MPEBbINIAT aHAJIOTHYHBIHN [TOKa3aTeNb B HH-
TaKTHOH Tpynne Ha 1—4-i Henenax, COOTBET-
CTBEHHO, Ha 86% (p=0,002), 39% (p=0,045),
41% (p=0,005) u 33% (p=0,004) (Tadm. 3).

Taknum 00pa3om, yCTaHOBJIEHO, YTO BEIOpaH-
HBII pEXKUM TPEHUPOBKH BHOCHT BKJIAJ] B yCH-
JICHUE CTaTUYECKON U AMHAMHUYECKOU BBIHOC-
JUBOCTH, KOOPJUHALIMU ABIKCHUH, a TaKKe
MPUPOCTA MBIMIEYHOW MAacChl AKCIEPUMEH-
TaJbHBIX )KUBOTHBIX.

Wutepmenuarsr 1[TK o0nmagaror mmpokum
CIICKTPOM OHMOJIOTHYECKOU aKTUBHOCTH [6, 15].

Tabnuya 1. Bpemsi yoeporcanus mbiuiell Ha 8pawaoweMcst CIMepucHe (C) HCUBOMHBIX UHMAKMHOU U KOHMPOLbHOU 2PYnn

Ha 6Cex IManax ucciedo8anus

Table 1. Retention time of mice on RotaRod (sec) for the intact and control groups at all stages

NHTakTHbIE 12 16,4 3,2 17,5 14,0 18,5
®oH 0,779?
KoHTponb 12 17,3 10,7 14,5 9,0 24,5
WNHTaKTHbIE 12 15,8 3,6 16,0 13,5 19,0 "
2 Hegenu 0,009?
KoHTponb 12 25,0 10,5 25,0 16,0 32,5
WHTaKTHbIE 12 — — 13,0 11,0 17,5 "
4 Hepenu 0,005%
KoHTponb 12 29,6 12,8 30,0 18,5 37,0
Ipumeuanue: ' — snauenue p-yposis 3HAUUMOCIIU MEICZPYNNOGHIX PAIUYUL, > — 3HAUEHUe DP-YPOGHS ZHAUUMOCIU

no t-kpumepuio OJisi He3ABUCUMbIX 8blOOPOK,; > — 3HAYEHUe P-YPOBHS 3HAUUMOCTU NO Kpumeputo Manna—Yumuu, * —
PAa3IuyUs, NOTYYEHHbLE C UCHONb308AHUEM t-KpUmMepus O He3d8UCUMbIX 8b100POK, cmamucmudecku suadumvt (p<0,05);
** — paznuyus, noryueHHvle ¢ UCHONb308aHueM Kpumepus Manna—Yumnu, cmamucmuuecku suauumol (p<0,05).
Note: ' — p-value of the significance of differences between groups;’> — p-value of significance in the t-test
for independent samples,’ — p-value of significance in the Mann—Whitney test; * — the differences obtained using the
t-test for independent samples are statistically significant (p<0.05); ** — differences obtained using the Mann—Whitney

test are statistically significant (p<0.05).
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Tabnuya 2. Cuna xeama (2pamm — cuia) JHCUGOMHIX UHMAKMHOU U KOHMPOILHOU 2PYNN HA 6CEX IMANAX UCCIe08ANUS
Table 2. Grip strength (gram—force) for the intact and control groups at all stages

dtan q
T Mpynna N Mean SD Me LQ uQ p-ypoBeHb
NHTakTHbIE 12 21,7 2,7 20,6 20,1 23,8
DoH 0,9472
KoHTponb 12 21,7 1,6 21,7 20,5 22,8
NHTakTHbIE 12 — — 21,8 21,6 22,3 .
2 Hepenu 0,002°%
KoHTponb 12 24,6 1,9 24,8 23,2 26,2
NHTaKTHbIE 12 — — 22,7 22,1 229 "
4 nepenu <0,00013
KoHTponb 12 — — 36,8 35,3 37,3
THpumeuanue: ' — snauenue p-yposHs 3HAUUMOCIU MEICZPYNNOBHIX PAZIUYULL > — 3HAUEHUEe P-YPOBHS ZHAYUMOCTU

no t-Kpumepuio Osi He3ABUCUMBIX BbIOOPOK, 3 — 3HAUEHUE P-YPOBHS SHAYUMOCIU NO Kpumepuio Manna—Yumnu, * —
pasnuuis, noIyYeHHble ¢ UCTIONb308AHUEM t-Kpumepus Ons He3a8UCUMBIX 6b100pOK, cmamucmuyecku snavumot (p<0,05);
** — pasnuuus, noryuenHvle ¢ uCnonvsoeanuem kpumepus Manna—Yummnu, cmamucmuyecxku snauumol (p<0,05).
Note: ' — p-value of the significance of differences between groups;? — p-value of significance in the t-test for inde-
pendent samples;* — p-value of significance in the Mann—Whitney test; * — the differences obtained using the t-test
for independent samples are statistically significant (p<0.05); ** — differences obtained using the Mann—Whitney test
are statistically significant (p<0.05).

Tabnuya 3. [lpupocm maccer mena mviwietl (2) UHMAKMHOU U KOHMPOTLHOU SPYNN HA 6CEX IMANAX UCCTE008AHUS
Table 3. Increase in the body weight of mice (g) for the intact and control groups at all stages

dtan q
P - Mpynna N Mean SD Me LQ uQ p-ypoBeHb
WHTaKTHbIe 12 2,17 1,30 2,00 1,25 2,75 N
1 Hepens 0,002
KoHTponb 12 4,04 1,32 4,00 3,50 4,75
NHTaKTHbIE 12 4,75 1,88 4,25 3,50 5,25 N
2 Hepenu 0,045
KoHTponb 12 6,50 2,14 6,00 5,25 7,50
WHTaKkTHble 12 6,63 1,90 6,25 5,75 7,75 N
3 Hepgenun 0,005
KoHTponb 12 9,33 2,33 9,00 7,50 10,75
NHTaKTHbIE 12 8,96 2,06 8,75 8,00 10,25 )
4 Hepenu 0,004
KoHTponb 12 11,88 2,32 11,75 10,50 13,50

Ilpumeuanue: ' — 3navenue p-yposHs 3HAUUMOCMU NO (-Kpumepuio OJisi He3a8UCUMBIX 8bI00POK, * — paznuyus, nouy-
YeHHble C UCNONb30BAHUEM [-KpUmepusi 01l He3ABUCUMBIX 8b100POK, cmamucmuyecku 3Hadumsl (p<0,05).

Note: ' — p-value of significance in the t-test for independent samples;* — the differences obtained using the t-test
for independent samples are statistically significant (p<0.05).

HM3BecTHO, 4TO sIOJIOYHAs, O-KETOIIyTapoBasi,
SIHTapHasE KUCJIOTHI M WX COJIM, BOBIEKAsCh
B TIpOLIECCHl 00pa3oBaHMsI SHEPTUH, CHUKa-
IOT YPOBEHb MOJIOYHOW KHCIIOTBI B KPOBH
U TKaHSX, TIOBBIIAIOT 00pa30BaHKUE TIIOKO3bI
U3 MPOAYKTOB OOMEHA. YCHWIICHUE OKHUCIICHUS
9THX OPraHMYeCKUX KUCIOT — B OCOOEHHO-
CTH SIHTAPHOW — SIBIIsIETCS (PU3MOIOTHYECKUM
MIPUCIIOCOOUTENBLHBIM MEXaHHU3MOM, OJaro-
Jlapsi KOTOPOMY TIOBBIIIAETCS yCTOHYUBOCTD
K (pu3MuecKUM Harpyskam [7].

[Ipy oueHKe BIUSHUS HCCIENYyEMbIX COe-
JMHEHUH Ha KOOPJMHAIMIO JIBM)KCHUH W JIU-
HaMHUYECKYI0 BBIHOCIHMBOCTh JIOCTOBEpPHBIC
pa3uuus MEXAY HCCICAYeMbIMU TIPYIIaMu

T10 MOKa3aTesio BpeMs yaepskanus Ha RotaRod
C HCIIOJIb30BAHUEM JIMCIIEPCHOHHOTO aHa-
au3a  (p=0,041) ObUTH BBISIBICHBI TOJBKO
yepes 4 Helen KTPSHUPOBOKY (Ta0I. 4).
AnocTepropHOe CpaBHEHHE C NPUMEHEHH-
eM Kputepus JlyHHera Iokasaio, uTo IMocje
BBeAeHus JIMAD-mamata Bpems yaepika-
HUSI KMBOTHBIX Ha BpAIAIONIEMCSl CTEp)KHE
Ha 4-i1 Henese OBUT JOCTOBEPHO BBIIIC, YEM
B KOHTpOJBHOW rpymme, Ha 61% (p=0,011).
BBezieHre ocTalbHBIX MperapaTroB TakKe yBe-
JINYUBAJIO BPEMsl YICPIKaHHUsI, OJJHAKO YPOBEHb
pasnuuuii ¢ Tpynnoi KOHTPOJsl ObLI CTaTH-
CTHYECKH HE 3HauuM. P-ypoBHU aroctepuop-
HBIX CPaBHEHHH C MCIOJIB30BAHUEM KPHTEPUS

BMOMEOVLMHA | JOURNAL BIOMED | 2021 | Tom 17 | Ne 2 | 58-70 63



METOAbI BMOMEOULIMIHCKUX UCCNEOOBAHUI | BIOMEDICAL METHODS

Tabnuya 4. Bpems yoepoicanus na 6pawyaoujemcsi cmepoiche () JHcusomuulx UcciedyemMuix epynn na 4-ii nedeine uccie-

Qo8aHUsL

Table 4. Retention time of mice on RotaRod (sec.) for the intact and control groups at the 4th week of the study

KoHTponbHas 12 29,6 12,8 —
ATnnTrnobeHanMmaason 12 42,8 8,3 0,095
OMAS-manat 12 47,6 15,0 . 0,011™

4 Hepens 0,041
OMAD-keTornyTapat 12 441 9,5 0,055
OMADS-cykumHaT 12 43,6 13,7 0,068
OMAD-cdymapar 12 38,0 20,9 0,445
Hpumeuanue: ' — snauenue p-yposnus snauumocmu ¢ One Way ANOVA,;? — snauenue p-yposHs 3HauumMocmu npu cpas-

HeHUU ¢ UCNONb306aHuemM Kpumepus J[ynnema (anocmepuoproe cpasHeHue ¢ KOHMPOIbHOU 2pynnoil); * — pasnuyus,
nonyuennvie ¢ ucnonvzosanuem One Way ANOVA, cmamucmuuecku snauumor (p<0,05); ** — pasnuuus, nonyuennvle
¢ ucnonvzoeanuem kpumepus /ynnema, cmamucmudecku snavumol (p<0,05).

Note: ' — p-value of the significance in One Way ANOVA,? — p-value of significance in the Dunnett test (a posteri-
ori comparison with the control group); *— differences obtained using One Way ANOVA are statistically significant
(p<0.05); “"— differences obtained using the Dunnett test are statistically significant (p<0.05).

Heromana—Keyrnca mocie BBeeHUS BCeX HC-
CIIeyeMbIX MPEnapaToB MPEBHIIATA YPOBCHb
3"Haunmoctu (0,05), 4To CBHIETENBCTBOBANIO
00 OTCYTCTBHM 3HAUMMBIX Pa3Iu4uil MEXIy
HCCIICAYCMBIMU IIpCHiapaTaMu 10 JaHHOMY
MOKAa3aTelto.

SlOnouHast kucnoTa M e€ CONU SBISIOTCS
peryasTopaMM 3HEPreTUKU MBIIICUYHON Jes-
TenpHOCTH. O MONMOKHUTEILHOM BIHSIHUHA Ma-
jara Ha (PU3MYCCKYIO pPabOTOCIOCOOHOCTS,
O0COOEHHO B TIEPHOJ BOCCTAHOBIICHHUS TOCTE
UCTOLIAIONINX HArpy3okK, cooOIIasoch B pa-
Oorax paznuuHbIX aBropoB [19, 23]. Mauar,
Cpelu Mpouero, BOBJIEKAETCs B paboTy Majar-
acrapTaTHOM YEIIHOYHOW CHUCTEMBbI, KayK]ble
2 1yKIIa KOTOPO 00ecreYnBatoT CUHTE3 S5 MO-
nekyn AT® B MBIIIIEUHBIX TKAHSX.

B npoBenéHHOM HccienoBaHuM HAOIIOAAIN
pocT ILHHaMH’-IeCKOﬁ BBIHOCJIMBOCTH B I'pYIIIIC
AMAD-manat k 4-ii Hemene WCCIeTOBaHMUS.
Bo3moxxHas IpuyruHa TAaKOTrO0 HU3MCHCHUA —
MOCTENIEHHOE BKIJIIOYEHHE B paboTy Mmajar-
acnapTaTHOW 4EJIHOYHOW CUCTEMBI; IIPU 3TOM
MaJjlaT aHTUIIOPTOM C O-KETOITYyTapaToM IMpo-
HUKACT B MUTOXOHJAPUU U, ABIAACH MeTado-
mutoM ITK, okucnsiercs B okcajoarerar
¢ obpaszoBanuem HAJIH. Kpome Toro, manar-
JETUAPOTeHa3a, NMepeBo/IAIas MajaT B OKca-
JI0AleTaT, BBICOKOUYBCTBUTENIbHA K yTOMIIE-

HUIO M perynupyercs ypoBHeM Mamnara [5].
Bo-BTOpPBIX, BEpOATHO, MajaT MOXET CIOCO0-
CTBOBATh YTWUJIM3allWU JIaKTaTa, HaKarjnuBaro-
HIErocCsd B CKCJICTHBIX MBIIIIAX BO BPEM TPEC-
HUPOBOK, YTO OYCHDb BAXKHO JIA 3allIUThI MBI
OT yCTaJIOCTH M HMX BOCCTAHOBJICHHUS MOCIE
Harpy3ok. Tak, U3BE€CTHO, 4TO MaJaT yepe3 OK-
caJjioalerar B IIMTO30JI€ KJICTKU MpeBpaliaeT-
cs1 B pochoeHonmupysar. JJaHHBIH MeXaHH3M
CITY’)KUT OOXOTHBIM IMYTEM B TNIIOKOHEOTCHE3E
U HampasieH Ha pecunTe3 AT®. Taxke B psaje
paboT OTMEYaeTCsl yyacTue Majiata B OMOXH-
MUYECKOW aJjanTaliy OpraHu3mMa K TUIIOKCUH,
T.K. oOpasytommiics HAJIOH B pesynbrare
peaKiyu MayaT-OKCalloaleTaT HUCIOIb3yeTCs
Ty TaTHOHPEAYKTa3HON/ Ty TATHOHIIEPOKCH -
Ja3HOW (PePMCHTHOW AHTHOKCHUIAHTHOU CHC-
temoii [19, 23].

Jlnnamudeckasi BBIHOCJIUBOCTh — CIIOCO0-
HOCTb MBI K BBIMIOJHCHHUIO CPEIHCUHTCH-
CHBHOW paboThl Oe3 yTOMIICHHs Ha MPOTSDKe-
HUM HeOOJIBIIOr0 OTPe3Ka BPEMEHH, TIIaBHBIM
00pa3oM cBsi3aHa ¢ (DEHOTHUIIOM, T.€. C HallU-
YHeM BO3ICUCTBHUSI CO CTOPOHBI OKPYKaIOIIeit
cpenbl — TpennpoBkamu [3]. Takum oOpaszom,
YEeM CHJIBHCC pa3BUTBHI CKEJICTHBIC MbIMHIIEI,
TEM JIy4llle TPEHUPYETCs NaHHBIM BUJl BBIHO-
ciuBoctu.  CremoBarenbHo, JMAD-manar
co3Zlall ycCJoBUA [JiI TPEHUPOBKHU MBI
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JKUBOTHBIX M ONTHMH3UPOBAI MPOIECCHl HX
YTOMJICHHS U BOCCTAHOBJICHUSI.
JlucriepCcHOHHBII aHATH3 CHJIbI XBaTa Mpo-
JEMOHCTPUPOBAI  JTOCTOBCPHBIC  OTIIMYHS
MEXAy HCCIeNyeMBbIMH TpynmamMu Ha 2-i
(p=0,001) u 4-ii (p<0,0001) HEmeNsIX MOCIE
Havaja TPEeHUPOBOK (Tadm. 5). Ha 2-ii Hene-
JIe Toclie Hayaja BBejacHus JIMAD-manara
u JIMAD-keroriyTapara ypoBeHb CTaTHue-
CKOM MBIIIIEYHOU BBIHOCIMBOCTU OBLI JOCTO-
BEPHO BBIIIC, YeM B KOHTPOJIBHOMU IPYIIIIE, CO-

OTBETCTBEHHO, Ha 16,2% (p=0,005) u 15,8%
(p=0,006).

Uepez 2 Heaenw TPEHUPOBOK HAMMEHbB-
1Iee BIUSHUE HA CTATHYCCKYIO MBIIICYHYIO
BBIHOCIMBOCTh ~ OKa3aJld  ATUJITHOOCH3UMHU-
nazon, JIMAD-dpymapar u JIMAD-cykiuHar
(Ha ypOBHE KOHTPOJIbHBIX 3HAYCHHIT), B MpPO-
THUBOIOJIOKHOCTh ~ TPYIIaM, [OJy4YaBIIUM
JAMAD-manar u JIMAD-keTornyTapar, KOTO-
pble TIPOAEMOHCTPHPOBAIIN JIOCTOBEPHOE yBE-
JIMYSHHE UCCIIelyeMOoTo Tioka3ares (Tad. 6).

Tabnuya 5. Cuna xeama JcugomMHbIX (Spamm — CUIA) UCCTEOYEMbIX 2PYNN HA 2-11 U 4-11 HeOelsAX UCCIed08anUs.
Table 5. Grip strength of mice (gram — force) at the 2nd and 4th weeks of the study

tan 3HaueHns nepemMeHHOM B BREEHE P-ypoBeHb nap-
T MEXrpynnoBbIX  HbIX MEXrpynmno-
N Mean SD pasnuuun’ BbIX pPasnuuuin?
KoHTponbHas 12 24,6 1,9 —
OTnnTrnobeHsmuaason 12 24,7 4,5 1,000
OMAQ-manat 12 28,6 1,6 . 0,005~
2-9 Hepens 0,001 -
AMAQ3-keTornyTtapat 12 28,5 1,0 0,006
AMAQ3-cykumHaTt 12 26,8 3,6 0,237
OMADS-cdymapar 12 25,3 3,2 0,964
KoHTponbHas 12 36,0 2,2 —
STnntTrnobeHsnmmaason 12 38,2 1,2 0,247
OMAQ3-manat 12 37,8 1,0 . 0,435
4-a Hepens <0,0001 -
OMAQ3-keTornyTtapat 12 43,1 57 <0,0001
OMA3-cykumHat 12 40,4 2,4 0,003
AMAQ3-cdymapar 12 36,9 2,8 0,909
THpumeuanue: ' — snauenue p-ypoeus snavumocmu ¢ One Way ANOVA;?> — 3nauenue p-yposHsi 3HaUuMocmu npu cpas-

HeHUU ¢ UCNONb3068aHuemM Kpumepus J[ynnema (anocmepuoproe cpashenue ¢ KOHMPOIbHOU 2pynnotl); * — pasnuyus,
nonyuennvie ¢ ucnonvzosanuem One Way ANOVA, cmamucmuuecku snauumor (p<0,05); ** — pasnuuus, nonyuennvle
¢ ucnonvzosanuem Kpumepus Jynnema, cmamucmuyecku suavumst (p<0,05).

Note: ' — p-value of the significance in One Way ANOVA,? — p-value of significance in the Dunnett test (a posterio-
ri comparison with the control group); * — differences obtained using One Way ANOVA are statistically significant
(p<0.05); ** — differences obtained using the Dunnett test are statistically significant (p<0.05).

Tabnuya 6. Keaopamuunas mampuya anocmepuopHbix CpAGHEHUI UCCIeOyeMblX coeounenull yepes 2 nedenu ¢ UChotb-
306anuem kpumepus Hoiomana—Keynca

Table 6. Quadratic matrix of a posteriori comparisons of the studied compounds after 2 weeks using the Newman—Keuls
test

3tuntuno- OMA3- OMA3- OMA3- OMA3-
Mpenapar
6eH3umMmnpaszon [YELEY KeTornyTtapar CyKUMHaT dymapar

TUnTMoGEH3UMUa3zon — 0,023 0,016 0,225 0,633
OMAS-manat 0,023 — 0,988 0,324 0,051
LOMAD3-keTornyTapat 0,016" 0,988 — 0,158 0,030
OMAQ3-cykumHaT 0,225 0,324 0,158 — 0,239

AMA3-cpymapat 0,633 0,051 0,030" 0,239 —

Ipumeuanue: *— pasnuuus 015 npenapama 8 Cmpoke CmamuCmu4ecku 3HaUUMblL N0 CPAGHEHUIO C NPENAPAMoM, Npeo-
cmasnennom 6 coomeemcmaylowem cmonoye (p<0,05).

Note: * — the differences for the drug in the row are statistically significant in comparison with the drug presented in
the corresponding column (p<0.05).
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IIpn wucnonb3oBaHuu kpurepust JlyHHera
JIOCTOBEPHBIC  pa3Nu4Msl [0 CPAaBHEHUIO
C TPYIIOH KOHTPOJs Ha 4-if Hexmese ObLIH
yctaHoBneHsl ansi  JIMAD-ketormyTrapara
n JIMAD-cykiuHata, KOTOpbIE IpEBBIIIA-
JIU KOHTPOJBHBII YPOBEHb COOTBETCTBEHHO
Ha 20% (p<0,0001) u 12% (p=0,003) (Tabn. 7).
Crarndeckass ~ MBIIIEYHAs  BBIHOCIHUBOCTD
JKUBOTHBIX TOCNe Kypca BBereHus JIMAD-
kerortytapara u JIMAD-cyknunara Oblia
JIOCTOBEPHO BBIIIE 110 CPABHEHHUIO C OCTaJIb-
HBIMH COEIMHEHUSIMHU, BKIIOYas ATUITHOOCH-
3UMHUA307.

SIHTapHas KHUCIOTa — IIPOMEXKYTOYHBIN
npoaykT nukia Kpebca, mpuHUMaromuii yuac-
THE B DHEPrONPONYKIMH B KJIETKaX OpPraHU3-
ma. Ilpu yuactum kodepmenra QraBuHase-
HuHIuHYKIeotnaa (PAJl) sHTapHAs KHUCIOTa
OBICTPO TPaHCHOPMHUPYETCSI MUTOXOHPUAITH-
HBIM (DEPMEHTOM CYKLMHATETHIPOTeHa30M1
B (hyMapoByIO KHCIIOTY M Jlajiee B ApYrue WH-
tepmenuarsl  L[TK. CykuuHatel CTUMYIHPY-
10T ad9pOOHBIM IIMKOJIN3 U CHUHTE3 a/ICHO3MH-
tpudochopHoit kucinorel (ATD) B KieTkax.
Taoke yaydmaroT TKaHeBOE AbIXaHHE 3a CUET
aKTHBALMU TPAHCIOPTA JIEKTPOHOB B MHUTO-
XOHIIpUAX [2].

a-ketontytapar (AKI) siBsieTcst BaXHO# Ou-
OMOJIEKYJIOH, KOTOpas UrpaeT KII0YEBYIO pOJb
BO MHOXKECTBE MeTaboinveckux myTeil. B ka-
4yecTBe MHTepMenuara nukia Kpebca oH ko-
OpPIUHUPYET PaboTy IPYyrux €ro cyocTpaTos,

TEM CaMbIM PETYIUPYS CHHTE3 aMHHOKHCIIOT,
npou3BoncTBO AT®, ypoBHH aKTUBHBIX (opm
kuciopona. AKIT™ taxke sBisiercs o0si3areib-
HBIM CyOCTpaTHbIM KO(AKTOpOM Ui psiaa
(hepMEHTOB, KOTOpPBIC KaTAM3UPYIOT PEaKkIUu
THJPOKCHUIIMPOBAHUS Pa3IMYHBIX THIIOB CyO-
CTpaToB, BKJIIOYasi OCJIKM, HYKICHHOBBIC KHC-
n0oTeL, unuael U T. 4. AKIDT Takke okasbpiBacT
BIIMSIHUE Ha IPOJIMII/ACTIapTHI/ U3 THAPOK-
CHJIIPOBAHUE, YTO, B CBOIO OUEPE/ib, PETYIHPY-
€T CTaOMIBLHOCTh MHIYIIMPYEMOTO THITOKCHEH
¢axropa (HIF-1) u cunres koyarena [ 14, 24].

T.x. crarudeckas BBIHOCIHUBOCTb CBsI3aHA
C yAepKaHueM pabouero HanpsHKEHHs B OIpe-
JICIICHHOMH 03¢, BO MHOTOM CBSI3aHA C TeHOTH-
MOM ¥ TpeOyeT 3HaUUTEIbHOTO BMEIIATEIbCT-
Ba B paboTy MBIIIEYHBIX KIETOK [17], MOXHO
MPEIIONIOKHUTh O CUTHAIBHOW poJn cyOcTpa-
ToB nukia Kpebca — keromtyrapara M Cyk-
nuHata. KerormyrapaT M CyKIMHAT, TOMHUMO
MeTa0OJIMUECKOrO IMyTH BO3JCHCTBHUS, MOTYT
BBICTYNATh JIMTAHJAMU CHEUU(PHUIECKUX pe-
nentopoB GPR99 u SUCNRI, cooTBeTCTBEH-
Ho [12, 15, 22].

B mnposenéHHOM wHccnenoBaHMM HaOIIO-
JaeTcs yCWJICHHME CTaTUYEeCKOM BBIHOCIHBO-
cTH Ko 2-if Henmene B rpynne JMAD-manar
u JIMAD-kerormyTtapar, k 4-ii Hemene —
B rpymnnax JIMAD-kerormytapar u JIMAD-
CYKIIMHAT.

OKHCIIeHne CyKIIMHATa 00eCIeunBaeT HAKO-
TUIEHUE KalbLUsA U OMOCPEIOBAHHBIC TaHHBIM

Taonuya 7. Keaopamuunas mampuya anocmepuopHuix CPAGHEHUL UCCIeOYemMblX COCOUHEHUL Yepes 4 Hedenu ¢ UCNOb-

s06anuem kKpumepus Hotomana—Keynca

Table 7. Quadratic matrix of a posteriori comparisons of the studied compounds after 4 weeks using the Newman—Keuls

test

ATnnTrnobeH3nMmaason —
OMA3-manar 0,744
IOMAQ3-keTornyTapat 0,001
OMAD3-cykuuHaT 0,096
OMADS-cdymapar 0,562

0,744 0,001" 0,096 0,562
— 0,001" 0,117 0,487
0,001 — 0,033 0,001
0,117 0,033 — 0,042
0,487 0,001 0,042 —

Ipumeuanue: * — paznuuus 013 npenapama 6 Cmpoxe CImamucmuiecku 3HaAYUMbL 0 CPAGHEHUIO ¢ NPEnapanom, npeo-

cmasnennom 8 coomeememayroujem cmonoye (p<0,05).

Note: * — the differences for the drug in the row are statistically significant in comparison with the drug presented in

the corresponding column (p<0.05).
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Taonuya 8. [lpupocm maccer mena (2) ucciedyemvix epynn na 4-i Hedene ucciedo8anus
Table 8. Increase in the body weight of mice (g) of the studied groups at the 4th week of the study

KoHTponbHas 12 11,88 2,32 —
ATunTnobeHanMmaason 12 13,13 1,52 0,750
OMAD3-manat 12 13,21 3,19 N 0,702
4 Hepens 0,027 -
OMAQ3-keTornyTapat 12 15,38 2,93 0,022
OMAD-cykumHaT 12 14,88 3,68 0,062
OMADS-cdymapar 12 12,21 3,51 0,999
Hpumeuanue: ' — snauenue p-ypoeus snavumocmu ¢ One Way ANOVA;? — 3nauenue p-yposHsi 3HGUuMOCIu npu cpas-

HeHUU ¢ UCNONb306aHuemM Kpumepus J[ynnema (anocmepuoproe cpashenue ¢ KOHMpPOIbHOU 2pynnoi); * — paznuyus,
nonyuennvie ¢ ucnomvzosanuem One Way ANOVA, cmamucmuuecku snauumor (p<0,05); ** — pasnuuus, nonyuennvie

¢ ucnonvzosanuem kpumepus Jfynnema, cmamucmuiecku suavumol (p<0,05).

Note: ' — p-value of the significance in One Way ANOVA;? — p-value of significance in the Dunnett test (a posterio-
ri comparison with the control group); * — differences obtained using One Way ANOVA are statistically significant
(p<0.05); ** — differences obtained using the Dunnett test are statistically significant (p<0.05).

KaTHOHOM HMHTCHCUBHbIC (YHKIUH, TaKHe
KaKk MbIIIEYHOE cokparieHne. OrpaHuueHue
OKHCIICHMS CYKIIMHaTa  0-KETOIIyTapaToM
NPEAYNpPEexIacT Ype3MEepHOe IOCTYIUICHHUE
KaJbliis, MEPerpy3Ky KaJbIMH-BBIBOIAIINX
KaHaJIOB ¥ MHUIIMALNIO U30BITOYHOTO 00pa3o-
BaHMsI CBOOOJHBIX PaMKAJIOB B MUTOXOH/PH-
SX. DTUM JOCTUTAETCs] CTaOMILHOCTH DHEP-
rooOpa3oBaresibHOil (DYHKIIMH MHTOXOHJIPHH,
BocniosieHne Qouaa ATD u I'TD B TKaHsX,
nojJepkaHue paboThl OpPraHoB B YCIIOBHSIX
pa3nuuHbIX (PU3NOIOTUYECKUX U MATOJIOTHYe-
ckux cocrosHuil [14]. Bunumo mostomy Ha-
Omromasicss Takoil POBHBIN POCT CTAaTUYECKOM
BBIHOCJIMBOCTH BO BPEMsI BCET0 IKCIIEPUMEHTa
B ciydae npuMenenus: JIMAD-keTormyTapara,
YTO TaKKe MOATBEP:KIAI0T HIDKETIPUBEIEHHbIC
JTaHHBIE [0 POCTY MBIIIEYHON MacCHI.
WutepecHo, uro ¢ymaparHas cojib HpO-
n3BopHoro JIMAD mpu KypcOBOM BBEJCHHUH
OKa3bIBaeT MPOTHUBOMNOJIOXKHOE JeHCTBHE.
CorlacHO JIMTEpaTYpHBIM JaHHBIM, (yMma-
parcojiepkalue Ipemnaparsl MOTYT OBITh
HCIIOTB30BaHbl IS KOPPEKLIUU HApYyIICHUH
JHEpPreTHYecKoro OOMEHa U  yCTpaHEHUs
sHeprofeduuuTa Npu runokcuu [4, 13, 21].
OTH COEIMHEHUs] OKa3bIBAIOT HAMOOJBIIHIA
3¢ (deKT B yCIOBUAX )KECTKOM THITOKCHH ((ak-
TUYECKH, aHOKCHH). MeXaHu3M HuX JAeHCTBUs
B JAaHHOM cllydyae OOYCJIOBJICH HHBEpCHEH

TepMHMHAIBHBIX peakiuil 1ukiaa KpeOca,
T.€. 3allyCKOM PEaKIMi MpPEeBpaleHUsT «CyK-
muHaT—(ymapar—manar» B 00paTHOM
HampaBlieHMH. B pesyiabrare MpOMCXOTUT
HaKOIUICHHE CYKIIMHATa, KOTOPBII BIOCIEN-
CTBHH (TIPH YMEHBIIEHUH TITyOUHBI TUITOKCHH
U BOCCTAHOBJICHHU TNPSMOTO HarpaBieHHS
peaxiuii) OKHCISIETCS C JIOTOJHUTEIbHBIM
nojy4yeHuem sHepruu. OHAKO B XOJe Mpo-
BEJICHHOTO JKCIIEPUMEHTa MOJCIUPOBAIKCH
Harpy3ku YMEpEHHOHW MHTEHCHBHOCTH (a3-
POOHBII, a3p0OHO-aHADPOOHBII PEIKUM), TI0I-
TOMY, OUYEBUIHO, 3HAYMMOTO TOJIOKUTEIbHO-
ro BusiHusa JIMAD-dymapar Ha mokazareiu
paboTOCIIOCOOHOCTH HE OKa3all.

JlocTOBEpHBIE pa3Nuuusi MEXIy HCClie-
JYEeMbIMH TpYyINIIaMH TO TPHUPOCTY MacChl
TeJla C HCIOJIb30BAHUEM JMCHEPCHOHHOTO
aHaynm3a (p=0,027) ObLIM BBISBICHBI TOJIBKO
yepe3 4 HeAenM TPEHHPOBOK Yy TPyMI, IMO-
nyyaBmux JIMAD-cykuuHat (HEZOCTOBEp-
HO) u JIMAD-ketormyTapar (JI0CTOBEpPHO)
(Tabm. 8).

ATIOCTEpHOpHOE CPaBHEHHE C IPIMEHEHUEM
kputepus JlyHHeTa 1mokasayo, 4yTo Mocliie BBe-
neans JIMAD-kerormyTapara HCCIELyeMBbIi
nokaszarenb Ha 4-if Henene ObLI JIOCTOBEPHO
BBIIIIE, Y€M B KOHTPOJIBHOH Tpymme, Ha 29%
(p=0,022). BBeaenue ocTambHBIX COSTUHEHUI
TaKKe CIIOCOOCTBOBAJIO TIPHUPOCTY MACChI TeJa,
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Tabnuya 9. Cmamucmuyecku 3HAUUMOE GIUSHUE HA NOKA3AMEIU CMAMUYECKOU U OUHAMUYECKOU 6bIHOCIUBOCHIU,
a Makoice Ha MbIUEUHYIO MACCY NPOU3EOOHBIX OUMEMULAMUHOIMAHONA ¢ UHMEPMEOUAMAamy YuKkid mpukapooHoGbIx

Kuciom

Table 9. Statistically significant effect of dimethylaminoethanol derivatives with tricarboxylic acid cycle intermediates
on the indicators of static and dynamic endurance and body weight

OuHamuyeckas
BbIHOCINBOCTb

CraTtuyeckasi BbIHO-
CNUBOCTb

Macca tena

OJJHAKO YPOBEHb Pa3JIMUMi C IPYIION KOHTp-
0J151 OB CTATUCTHYECKHU HE 3HAYUM.

P-ypoBHU anocTepuoOpHbIX CPaBHEHUH C UC-
nosib3oBaHueM kpurepus Hriomana—Keynca
Mocjie BBEACHUS MHCCIEAYeMBIX COEAMHe-
HUW OblIH BhIe ypoBHs 3Hauumoctu (0,05),
YTO CBMJCTEIHCTBOBAJIO 00 OTCYTCTBHM CY-
[IECTBEHHBIX Pa3IMUMi MEXIy TIpyNrnamu
M0 MIPUPOCTY MaccChl TeJa.

Uepes 4 Hemenu TPEHUPOBOK HAMIYY-
M€ pe3yNbTaThl (B MOPSIKE BO3PACTAHMS)
[0 CPAaBHEHMIO C HCXOAHBIM YPOBHEM IOKa-
3aJ11 )KMBOTHBIE, mony4aBiue JIMAD-manar,
AMAD-cyknmnar u JIMAD-keTormyTapar.
IIpp »TOM HX mMOKa3aTeNd CTaTUYECKOM
U AMHAMHYECKOH BBIHOCIMBOCTH M KOOPIH-
HAI[UM OKa3aJiCh JOCTOBEPHO BBINIE, YEM
B KOHTPOJIE, U CONOCTaBUMBI C TAKOBBIMU
y oatuntuobensumunazona. IlomydeHHble
JAHHBIC KOPPEIUPYIOT C pe3yabTaTaMH JIpy-
rux aBTopos [10].

Takum 00pa3om, cpein M3y4eHHBIX COEJH-
HEHUH Hambosiee MEepCHeKTUBHBIMU C TOYKH
3peHUsl MOBBIIICHUST PU3NYECKON paboTocmo-
cobnoctu sustores JIMAD-manar, JIMAD-
kerornyTapat u JIMAD-cykuuHar (tabmn. 9).

BbiBoAabl

Ha ocHoBanuy npoBenéHHON paboThl MOXK-
HO cJieJaTh CIIELYIOIIUE BEIBOJBL:

1. TpeHUpPOBOUHBIH MPOIECC BHOCUT BKJIA
B YBEJIMUEHUE KaK CTaTUYECKOM, TaK U JAMHA-

+ +
+ + +
+ +

MUYecKor paboTocmocoOHOCTH, a TAKKE MPH-
POCT MBIIICUHONW MAcChl SKCIIEPUMEHTATBHBIX
JKMBOTHBIX, 4YTO MOATBEpKIaeT 3((PeKTus-
HOCTb BBIOPAHHOTO peXHMMa TPEHUPOBOK.

2. HauOonblee BnusHUE Ha JUHAMU-
YECKYI0 BBIHOCIMBOCTH U  KOOPIMHAIIUIO
IBKeHU okazan JMAD-mamar coycrts
4 Henmenu TPEHMPOBOK, MPEB30IAA MOKa3aTe-
JIM KOHTPOJbHOM rpymnmnsl Ha 60% (p=0,011).
IToxaszarenn JUHAMHUYECKOW BBIHOCIMBOCTH
BO Bcex wHccueayembix rpynmax JMAD-
unatepmenuar [ITK cratuctuuecku 3HAYMMO
HE OTIMYAINCh OT Ipernapara CpaBHEHUS —
STHIATHOOCH3NMHIA301a.

3. Cunma xBaTa JOCTOBEPHO YBEIMYHBA-
Jach HayMHAsg CO BTOPOH HEIETH TPEHHPO-
BOK B TIpyIMIax >XABOTHBIX, IOJyYaBIIAX
JAMAD-manar (Ha 16%, p=0,005) u IMAD-
kerornytapar (Ha 15,8%, p=0,006), omHako
K 4-i1 Henmene HaWIydllIHe IOKa3aTeId Ipo-
JIEMOHCTPHUPOBAIIU JAMAD-ketormyTapar
(ma 19,7%, p=0,0001) u JIMAD-cykuuHar
(ma 12,2%, p=0,003) mo cpaBHEHHIO C KOH-
TPOJBLHOM TPYMION U TPYMIION STUITHOOCH3H-
MH1a3071a.

4. BBeneHue Bcex HccIeIyeMBIX Ipenapa-
toB JIMAD-unrepmenuar L{TK cnocobcTBO-
BaJIO MPUPOCTY MAaccChl Tela, IpU ITOM K 4-if
Hesene SKCIepUMEHTa JaHHBIM IoKa3aTeib
OBUT JOCTOBEPHO BBIIIIE Y IPYNITBI JKHBOTHBIX,
nonyuyaBmux JIMAD-kerornytapar (Ha 29%,
p=0,022).
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