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PactutenbHble nonucaxapuabl (MC) SBASIOTCS NONMMEPaMM, YacTo BCTPEYAIOWMMUCS B NPUPOLE, @ TakxXe NonynspHbIM 06bEeKTOM u3y-
yeHns. MHOrouncieHHble UccneaoBaHUst AEMOHCTPUPYIOT NONOXuTENbHOe BausHWe MC, BbAENEHHbIX U3 Pa3NnyHbIX PacTeHUi, B TOM
uncne, U3 NNoA0B ThiKBbI.

Llenb uccnepoBanmns - nsyuerue BansHus NC Ha nokasatenn OKUCAMTENBHOMO CTPecca y CaMLOB KPbIC B YCIOBUAX MOAENMPOBaHMS
OCTPOVA TMMOKCKN C HapacTatoLen runepkanHuen.

Matepuan n Metopbl. O6beKT UccnenoBaHus — camubl kpbic cTok Wistar maccoit 200-220 r. Monucaxapuabl 3KCTparupoBanu U3 nno-
[0B ThiKBbI NMocie 06paboTku 3TaHONMOM, BbICyLMBaHUA U 06paboTKn pacTBOPOM LaBENEBOKMCAOr0 aMMoHMs. O6pa3oBaBLLyCs CMeCh
(GunbTpOBanM W CHOBa OCaxAanu 3TaHonoM. B Teyenne 30 gHeir kpbickl nonyyany 10%-Heiin pacteop MC N0A0B ThIKBbI BHYTPUXENY-
[O0YHO, KOPM/IEHMEM Yepe3 30HA. YCI0BMS TMMNOKCUW CO3AaBaNM B repMeTuyHon kamepe obbemom 1000 Ma, Kyaa noMewany ogHy 0cobb
Kpbicbl Ha 30 MUH. [Ing nccnenoBaHns 0TMpany TKaHW CKENeTHOM U CepAeYHON MblluLl. B roMoreHatax TKaHeit Onpefensinv akTMBHOCTb
cynepokeuaancmyTassl (COL), ypoBeHb oKncnnTensHon Moamdukaumm 6enkos (OMB).

Pe3synbratbl. MogennpoBaHue yCNoBUMA MMNOKCUMM C HapacTalowlel rvnepkanHuel NpuBeo K NOBbILEHW0 aKTUBHOCTA CynepoKCua-
AMCMYTa3bl Kak B CKENeTHON MbllLe, TaK W B cepaue. CpasHeHue aktuHocT COL npy rMnOKCUM W Npu rUMoKcun Ha doxe npuema MC
nokasano cHuxeHue aktusHoctn COL, npuyem 6onee BbipaxeH 3PdeKT okasancs B TKaHAX CKENETHOM MbllLbl. HakonneHue okucnex-
HO-MOAN(ULMPOBAHHBIX NPON3BOAHBIX 6EKOB HE MOKa3ano pasnnuuii Ans CepAeYHON MbIlWLbl. B TKaHAX CKeneTHOM MblwwLbl Habnoaa-
nacb TeHAEHUMS NOBbIWeHUs HakonneHns OMB npu MOAENMPOBAHMM TUMOKCUW U CHUXEHUS MHTEHCUBHOCTM HAKOMAEHWUS MpW Npuéme
MC 1 B yCNOBUAX rMMNOKCUN.

BbiBOAbI. B MOAENN OCTPOM MMMOKCUM C rUNEpKanHneii B 3KCNepUMEHTE Ha camMuaXx KpbiC MOKas3aHo NpOTeKTOpHOe AEMCTBME nonucaxa-
PUAOB N0A0B ThIKBbI HA OKUCIUTENBHYIO MOAMGMKALMIO BENKOBBIX MONEKYN TKAHEN CKENETHOM MbILLbI.

KnioueBble cnoBa: nommcaxapuabl niofoB ThiKBbI, MMIOKCHS, OKUCUTEbHAs MOAUMKaLms 6EKOB.
Onsa uutnpoBanms: MapcsaHosa 10.A., Nlakcaesa E.A., Kapumos W.A., 3earuHa B.W. BausHue nonucaxapnios TbiKBbl Ha Mokasa-

TENN OKUCAUTENBHOMO CTPECCa MpuU OCTPO TMMOKCUM C rUMepKanHuei y Kpbic. Bonpockl 61oNorMyeckon, MeanumMHCKon 1 hapma-
LieBTMYecKo xummnn. 2020;23(2):31-36. https://doi.org/10.29296/25877313-2020-02-05

[onucaxapunsr (I1C) — pacpocTpaHeHHbIE MaK-
POMOJIEKyYJIbI, TPUCYTCTBYIOIME B Omomacce. OHHU
NpeACTaBIAloT co0ol (hyHIaMEeHTATbHBIH BO30OHOB-
TSIEMBIA pecypc, MO3TOMY Bc€ OOJbIIE MCCIeT0BaHHHA
TIOCBSIIIIEHBI W3YyYEHUIO CBOWCTB pacTHTeNbHBIX [IC,
KaK JIeKapcCTBEHHBIX CpeAcTB. B wuccrnemoBaHmsx
BCTPEYAIOTCS JAHHBIE O IOJIOKUTEIBHOM BIMSHUU

[1C pa3anuHOro MpOUCXOXKAECHUSA, KOTOPBIE MPOSBIIS-
OT CBOWCTBAa HEUPOIPOTEKTOPOB, MPOTHBOOMYXOJIE-
BYIO 3 PEKTHUBHOCTD, U, B 4acTHOCTU [IC TBIKBHI, THU-
MOTJINKEMUYECKUE CBOWCTBA B JKCIIEPUMEHTE IPHU
MOJIETTpOBaHNH caxapHoro auadeta [1, 2]. TrikBa —
POA pAacTeHM, IPUHAJIEKALUX CEMEUCTBY THIKBEH-
ueie (Cucurbiticeae). ILnoasl STUX pacTeHH UCIIONb-
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3yeTcs B HApOJHON MEAMIIMHE BO BCEM MHUpE IS Jie-
YCHUS KEITyIOYHO-KHIICYHBIX 3a00JICBaHUN, HApYy-
IICHUN CepAeUHO-COCYIUCTON, HEPBHOW U BBIACIIH-
TEJIBHON cucTeM. MSIKOTh TBHIKBBI MPEACTABISIET CO-
00l BOJIOKHHCTYIO CTPYKTYPY, COCTOSIIYIO U3 TIOJH-
CaxapuJoB, MEKTUHOBBIX BEIIECTB M JIMTHHHA, HE
HMMeeT MPOTUBOIIOKA3aHUM U HE BBI3BIBACT aJUIepruye-
ckux peakiuil. [loBcemMecTHO Mpou3pacTaeT Ha Tep-
puropun Poccuu B palioHaxX ¢ yMEPEHHBIM U TEIIIBIM
KJIUMaToM. B CBSI3U C 3TUM OpeCTaBISAETCS AKTyallb-
HbIM HCCJIEIOBAHUE BIUSHUA KOMIIOHEHTOB ILJIOJIOB
TBIKBBI, & TAKKE BO3MOXXHOCTHU MOJIOKUTEIBHOTO BO3-
nevictus [1C, BbIIEIEHHBIX U3 TUIOJOB THIKBBI, HA Op-
TaHU3M IPU PA3TUIHBIX COCTOSHUSX.

UzBectHO, uto TIC THIKBBI 001aJAIOT XOPOIIUM
MOTEHIIMAJIOM B KaueCTBE MPUPOJHOTO AHTHOKCHJIAH-
Ta W3-32 MX BBICOKOW BOCCTaHABIMBAIOIIEW CITIOCOO-
HocTH [3, 4]. UccnenoBanns moka3ann 61aroTBOpHOE
prusiHue [1C npu OKUCTUTENHHOM CTpEcce, BRIPaKEH-
HO€ YMCHBIIICHHEM KOJUYECTBA aKTHBHBIX (hOPM KHC-
JIOpoJa U yPOBHS MaJOHOBOTO JMANBICTH/IA, & TAKKE
MOBBIIICHUEM YPOBHS IJIyTaTHOHA U AKTUBHOCTU CY-
nepokcuaaucmyTasel  (COJ) [1]. Beicka3siBaercs
MPEANOJIOKEHNUE, YTO PACTUTEIBHBIE IMOIUCAXAPUABI
MOTYT OKa3bIBaTh BIMSHHUE HA aJanTallli0 OpraHu3Ma
Y TIOBBIIIATH €T0 CTPECCOYCTONIHBOCTD [5].

Ilens wmccnemgoBaHUS — OICHUTD
BJIMSIHUE TMOJHMCAXapUAOB, BBIACICHHBIX M3 IUIOJIOB
TBIKBBI, Ha IMOKa3aTENIH OKHUCIHUTEIBLHOIO CTpecca y
CaMLIOB KpBIC B YCJIOBHSIX OCTPOM TMIIOKCUU C Hapac-
TaroIEeH rUIepKanHuei.

MATEPWUAJT U METOAbI

B skcnepumeHTe uccnenoBaHbl TKaHU CepAed-
HOW M CKEJIETHOM MBIIII], B3ATHIX ¥ 18 m0I0BO3pensix
caMIioB KpeIc cTok Wistar maccoit 200-220 T, K0oTO-
pBIe COZAEp)KAINCh B YCIOBUSX BHBapHs Ha 0Oasze
Psa3I'MYVY um. W.II. [TaBnoBa B cooTBeTcTBUU ¢ «Ca-
HUTapHBIMU TPaBWJIAMH TI0 YCTPOKMCTBY, 000pymOBa-
HUIO M COIEPXAHUIO 3KCIIEPUMEHTAIbHO-OMOJIOTH-
yeckux kauHuK» (06.04.1993). JKuoTHbie ObUIH pa3-
JIEJIEHBI Ha TPH TPYIIIHI 110 6 ocobeit B Kax 10 [6].

I[TepBas rpynma xuBoTHbIX (0,9% NaCl)
nonmyyana 10%-HBII pacTBOp MOJIMCAXapUIOB, SKC-
TParupoBaHHBIX U3 IUIOAOB THIKB, BHYTPHIKETYIOUHO
KOPMJICHHEM Yepe3 30HJ €KeAHEBHO B TeueHue 30
nueit; mosuposka 0,1 r/kr maccer Tena [7]. Ilonmcaxa-
PHIBI SKCTPArupoBaIIU 110 CIIEAYIOLIEH cxeme: Ui yaa-
JICHUA U3 CbIPbA 3KCTPAKTUBHBIX BCHICCTB U OKpaAlICH-
HBIX MOJIEKYJ €r0 MpeaBapUTeNIbHO 00paboTanu pac-
TBOpamu 3TaHona 40—60%. 3aTeM HaBECKY BO3IYIIIHO-

CyXUX IUIOJIOB TMOMEIIANN B KPYTJIOAOHHYIO KOOy, 3a-
nuBaiu 1%-HbIM pacTBOPOM II1aBEIEBOKUCIOTO aMMO-
HUSL ¥ DKCTParupoBajM Ha KUILAIIEH BOJsHOW OaHe B
TeueHue noiyropa yacoB. [locie dero cmech OoT(uIb-
TPOBBIBAJIM, (PUIBTpAT ynapuBaid U IMOIYyYEHHBIH 3KC-
TPaKT OCAXKIAIM IOJYTOPHBIM 00beMoM 96%-Horo
sra”Hona. Ocallok OTAeIsUTH (PUIBTPOBaHHEM, OUHIIATIH
3TaHoJIoM, 3upomM, arletoHoM. Beiienennsiii [1C BbI-
CYIIMBaIM B BakyyMe B TeueHue 12 4 Han P.Os u usz-
Mmenpyann. B mocnenauii neds BBeneHus [1C KHUBOT-
HbIE€ OJTHOKPATHO TOJIBEPIVINCH BO3JIEWCTBHUIO OCTPOM
HOpMOOAPHUIECKOHN THUIIOKCHU C THIIEPKAITHUEH, CMOJIe-
nrpoBaHHON Mo Metonuke KopabneBoit u Jlyknenko
(1976) B mogudukamuu ABceeHko [8]. [ns aToro kax-
J0€ KMBOTHOE TOMEUIAJIOCh B TEPMETUYHYIO Kamepy
BMectuMocThio 1000 M1 Ha 30 MuH.

Brtopas rpymnma XHBOTHBIX (THIIOKCHS)
noiydvana (pU3HOIOTHYECKUI pacTBOP IO CXEME BBe-
nenus I1C. B nocnennuil 1eHb 3KCIEpUMEHTA JKHUBOT-
HbI€ MTOMELIAINCh B KaMepy C €CTECTBEHHON BEHTH-
et Ha 30 MuH.

Tperbpsa rpynna >xuBotHeiX (10%-HbIH
[IC + rumokcus) ocTaBasiach WHTAKTHON 0 OKOHYA-
HUS DKCIIEPUMEHTAa W MOJBEPriach TMIOKCHH 10 TOH
e CXeMe, YTO U MepBasi rpymma >KUBOTHBIX.

Y HapKOTH3UPOBAHHBIX KPBIC MPOU3BOAMIN 300D
TkaHell. Bce nayibHeime AEUCTBUS NPOBOMWIN IIPU
temriepatype 4 °C. 13 TKaHel CKeNneTHON U CepIeyHOM
MBIIIIII C TIOMOIIBIO TOMOreHm3aropa Potter S OpuH 1MO-
Jy4eHbl TOMOIEHATHI, KOTOpPBIE LEHTPU(YIHpOBAIN
10 mun mpu 1000 g i ocaxaeHUs suep U Hepa3py-
LIEHHBIX KIETOK. [lomyueHHbIl CynepHaTaHT UCIOb30-
BaJIM JUIS TAJTbHEHIIINX UCCIIeIOBaHUA.

Jlns OIEHKM aHTHOKCHUAAHTHOH CIIOCOOHOCTH
[IC ompenensinyu akTUBHOCTH (epMEHTa AHTHOKCH-
JTAHTHOM CHCTEMBI KJIETOK — CYNEpPOKCHUITUCMYTa3bl
[9], ana ouenku nporekTopHOro neicteusa [IC mpu
OCTPOM THIIOKCHH C TUIIEPKAITHUEH OINpENCIIsIa CTe-
MEeHb OKUCIUTENbHOW Momudukanuu 6enkoB (OMB),
KakK MapKepoB OKHCIUTENBHOrO cTpecca [10].

Jns pacueToB B KaxXIOH mnpo0e Ompenensiu
KOHIIeHTpanuoo olmero Oenka mo meroxy Jloypw.
Craructryeckyto 00pa0OTKy MaHHBIX HPOBOAMIH C
nomotisio nporpamMmbl Microsoft Office Excel 2010.
YpoBeHb paznUuMi CUMTAINM CTATUCTHYECKH 3HAUM-
MBIM TIpH BeposiTHOCTH omuoOku P < 0,05.

PE3YNbTATbI U OBCYXXAEHUE

Ilo pesynpraTam onenku aktuBHocTH CO[J
(Tabn. 1) BHOHO, YTO COCTOSIHUE TUIOKCHUU C THUIIEp-
KalHHeH, MOJETUPYEMOE B SKCIIEPUMEHTE, BHI3bIBACT
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NOBBIILICHHE aKTUBHOCTH (epMeHTa B 2,74 pasa B
cepAeuHoi MbliIe U B 2,34 pa3a B CKEJICTHOU MBIII-
ue. Ilpu stom aktuBHOCcT, COJl MpU TUNOKCHUHM Ha
(hoHe mpméma mMoTMCAXapHUIOB CHUKAETCA B Ceped-
HOM MpImie B 1,52 paza OTHOCHTEIHEHO COCTOSHUS
TUIOKCHUH U B CKEJIETHOM MbIIIIE — B 2,55.
Omnpenenenne OKHCIUTENFHOW MOIU(PUKAINN
0ENKOB TOKAa3alo, YTO MPUEM IMOIUCAXaPUIOB HUKAK
HE TOBIMUT HAa MOAU(UKAIHIO OEJKOB CEpACYHOM
MBI, OJJHAKO K€ M Pa3BUTHE TUMIOKCHH B JTAHHOU
MOJEIM HE TPUBEIO K HAKOIUICHUIO OKHCIIEHHO-
MOIU(DUAIIMPOBAHHBIX MMPOU3BOIAHBIX OENKOB (TadmI. 2).
B ckeneTHO# MbIIie o0IIas IUIOMIAhL MO KpH-
BOil criektpa noriomenns OMbB npu pa3BuTuu rumo-
KCUU OKazanach B 4,26 pa3 Oozbiue (Tabmn. 3), mpuuem
HauOONBIINI TPUPOCT MIMEIOT TPOU3BOIHBIE KETOH-

JUHUATPOPEHUITHIPA30HOB

(KAH®I') (pucyHOK).

Onnako npu npueme [1C HakomeHne MOgUPHINPO-

BaHHBIX OEJIKOB OKa3aJI0Ch
MIPY TUTIOKCHH.

B 2,05 pa3a MeHsblIe, yeM

Mnokcua

HAQHOT W KOHOT

10% NC + rMnokcKa

Mnowaan noa KpuebIMKA CNEKTPOB moraowweHns AQHO- n KOHOT -
NPOU3BOAHbIX TKAHEN CKENETHOM MblLULbI

Tabnuua 1. AKTMBHOCTb CynepoKCMAANCMYTa3bl B CEpAEYHOIH M CKEIETHON MbILLaX CaMLOB KPbic,

onTuyeckas naoTHoOcTh, y.e./mr 6enka (Me [Q1;Q3])

I'pymnma )KHBOTHEIX

Tkanp
0,9% NacCl

I'nmokcus

10% IIC + rumoxcus

CepieuHast MbIIIIIa 20,57 [20,22; 33,11]

56,29 [43,43; 61,22]*

36,87 [32,87; 39,46]**

CkeJeTHast MBIIIIA 20,41 [5,73; 22,30]

47,75 [32,31; 70,03] ***

18,73 [18,17; 27,58]**

IIpumewanne: *—p<0,05 rpynnsl cpaBHEHUS: )KUBOTHBIE, TOABEPTIIIHECS THIIOKCHH, ¥ )KUBOTHBIE, NTOTydaBIIHe (HH3HOIIO-
THYECKHHA PacTBOP U MOJABEPTIINECS UCIBITAHUIO B BEHTUIIUPYeMOi kamepe; ** — p < 0,05, rpyniisl cpaBHEHHUS: )KUBOTHBIE, TTOJIBEPT-

HIMeCs 'MIIOKCUU U KUBOTHBIC, IMOJYUaBIIMEC TTOJIHMCaxXapyubl U MOABEPIIINECS T'MIIOKCUU,

*kk

— p < 0,01, xUBOTHEIE, MOIBEPIIIUECS

TUIIOKCHU U ) KUBOTHBIC, IMOJTYy4YaBIINE (1)I/I3I/IOJIOFI/I‘I€CKI/Iﬁ pPacTBOp U NOABEPIruIveCs UCIBbITAHUIO B BeHTPIJ'IpreMOfI KaMmepe.

Ta6nuua 2. 06was naowazab Nog KPMBOH CNEKTPA NOI/IOLEeHNS
OKMC/IEHHO-MOZNGNLNPOBaHHbIX NPOU3BOAHbIX 6enkoB, y.e./mr 6enka (Me [Q1;Q3])

I'pynna »XMBOTHBIX

Tkanb
0,9% NaCL

I'umoxcus

10% IIC + rumokcus

CeplieuHast MBIIIIA 10,468 [9,539; 12,961]

14,638 [13,435; 17,486]

12,481 [10,255; 15,782]

CxesneTHas MBIIIIA 6,7863 [2,562; 12,379]

28,893 [24,042; 45,256]*

14,108 [10,698; 17,597]**

IIpumeuanne:*—p<0,01, rpynnsl cpaBHEHNS: )KUBOTHBIE, ITOIBEPTIINECS TUITOKCHH, W )KUBOTHBIE, OTy4aBIIne (GU3HOJIOTH-
YECKUH pacTBOP U MOJBEPIIINECS UCIIBITAHUIO B BEHTIIIMPYeMOoH kamepe; ** — p < 0,01, rpynms! cpaBHEHUS: )KUBOTHEIE, ITOIBEPITIIHE-
Csl TMIIOKCHH, U )KMBOTHBIE, TOTy4aBIINe TOTUCAXAPUABI U MOABEPTIINECS THIOKCHU.

Tabnnya 3. Mnowagb Nog KPUBbIMU CIIEKTPOB MOT/IOWEHNA
OKMC/IeHHO-MOAN(bNLNPOBaHHbIX NPON3BOAHbIX 6e/IKOB TKaHel ckeneTHoi Mbiwybl (Me [Q1;Q3])

[Tnomanu mox KpUBBIMU

I'pynma »HuBOTHBIX

S ATTH®Tweiir. SATH®Tock. SKIH®T seiir. SKIH®Tock.
0,9% NaCL 4,0233 [1,295; 7,131] 0,9892 [0,541; 1,932] 0,7907 [0,439; 2,411] 0,1864 [0,114; 0,343]
I'unoxcus 15,8602 [13,469; 24,087] | 7,477 [4,618; 11,054] 5,736 [4,226; 9,089] 1,425 [0,622; 2,145]

10% IIC + runoxcus

6,886 [4,920; 10,329]

3,152 [2,560; 4,638]

3,239 [1,808; 4,005]

0,568 [0,438; 0,638]
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W3 tabn. 3 Buano, uto mpuem IIC cokpatun
HaKOIUIEHUE aNbAeTUI-TUHATPOPECHUITHAPA30HOB
(AJH®I') ocHOBHOrO ¥ HEHUTPaJbHOTO XapakTepa
MpUMEPHO B 2,3 pa3a, KeTOH-TUHUTPO(ESHMITHAPA30-
HOB OCHOBHOTO XapakTepa — B 1,77 pa3a m HEHTpalb-
HOTO Xapaktepa — B 2,5 pasa.

N3 cootHomenuss HakomieHHBIXx AJ[HOI' u
KIH®I', mpeactaBieHHBIX Ha PUCYHKE, BHAHO, YTO
MPUEM TIOJIMCAXAPUIOB MIPUBEN K OHMKEHHUIO HAKOTI-
neHuss AJJTHOI, ABIAOMMXCS MEPBUYHBIMH MapKe-
paMH OKHCIIUTENBHOTO CTpecca, yKa3bIBalOIIMMH Ha
CTeTIeHb (pparMeHTaruu OeIKOBBIX MOJEKyJ. MeHee
BbIpaxkeHHOe cHIkeHHne Hakorienns KJAH®I' ocHos-
HOT'O XapakTepa yKa3bIBaeT Ha BO3MOXKHBIM MEXaHU3M
npotekTopHoro aeictBusi IIC B OTHOIIEHUM HEUT-
paJbHBIX aMHUHOKHUCIIOT, BXOISIIUX B COCTaB OEJIKO-
BBIX MoJieKyJ. IIpu 3ToM creneHp noBpexaeHus Oen-
KOB TKaHEW CKEJIETHBIX MBIIII] CYIIECTBEHHO CHMXKa-
nack npu HazHaueHuu [1C 3a cueT MOHM)KEeHHs HaKoIM-
nenust A/IHOI-npon3BoaHBIX U B MEHBIIEH cTeNeHH
3a cuét noHmwxkeHuss KJIH®I -npous3BoHbIX, YTO yKa-
3BIBAET HA MOBBIIMIECHUE YCTOWIMBOCTH OEJIKOB TKaHEH
K JEHCTBHIO TUTIOKCHU.

[IpuBeneHHBIe maHHBIE TOBOPAT O OobIICH
YCTOHYHMBOCTH CEPJCYHOM MBILIIBI K YCIOBUSM THIIO-
KCHUHU U BIUSHUIO MOAYJIATOPOB, TAKUX KakK MOJIMCaXa-
pHUABI, MO0 CPAaBHEHHIO C TKAHSAMHU CKEJIETHBIX MBIIIII.
Bo3smoxno, maHHBIA 3ddekt o0ycioBieH Ooiee
MOIITHOM aKTHBAaIlMEeH aHTUOKCHIAHTHOM CHCTEMBI, Ha
YTO yKa3blBaeT u3MeHeHue aktuBHoctu COJl. Ot0
MIPETATCTBOBAJIO TOBPEXKAAIOIMIEMY IEHCTBHIO pajau-
KaJoB Ha OCNIKOBBIE MOJICKYIIBI, Onarojgaps 4Yemy
HakorieHue OMBbB-pon3BOAHBIX MPOUCXOAWIO aHa-
JIOTUYHO TPpyIIE KOHTPOJISL.

BbIBOAbI

BnusHue OZHOKpAaTHON THUMOKCHUU C THUIIEPKAIl-
HUEH CIPOBOIMPOBATIO OIBEM AKTUBHOCTH CYHEPOK-
CUIINCMYTa3bl B TKaHIX CEPACYHOM U CKEJICTHOU
M, mpu 3roM COJl cepama nposiBuia ceds 6orree
aktuBHO. [IpreM monwmcaxapumoB caepikai MPHPOCT
aktuBHOCTH COJl TIpM THITIOKCHH, OJHAKO Ha OCIKH
TKaHel ckeneTHol mbiiel [1C okazanu mpoTeKTop-

HOE JIEUCTBUE, YTO MPUBEIO K CHUYKEHUIO UX OKUCIIH-
TEIHHON MOJTUDUKAIIUH.
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THE INFLUENCE OF PUMPKIN POLYSACCHARIDES
ON OXIDATIVE STRESS INDICES IN ACUTE HYPOXIA
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© Authors, 2020

Yu.A. Marsyanova

Assistant, Department of Biological Chemistry with a course of KLD,

Ryazan State Medical University named after I.P. Pavlova

E-mail: yuliyamarsyanova@yahoo.com

E.A. Laksaeva

Ph.D. (Biol.), Associate Professor,

Department of General Chemistry, Ryazan State Medical University named after 1.P. Pavlova
E-mail: elenalaksaeva@mail.ru

1.A. Karimov

Student,

Faculty of Pediatrics, Ryazan State Medical University named after I.P. Pavlova

E-mail: ibragim555551@yandex.ru

V.l. Zvyagina

Ph.D. (Biol.), Associate Professor,

Department of Biological Chemistry with a course of KLD, Ryazan State Medical University named after I.P. Paviova
E-mail: vizvyagina@yandex.ru

The aim. In the model of acute hypoxia with hypercapnia in an experiment on male rats, the protective effect of polysaccharides of
pumpkin fruits in relation to the oxidative modification of protein molecules of skeletal muscle tissue is shown.

Material and Methods. The experiment examined tissues of the cardiac and skeletal muscles taken from 18 sexually mature male
rats of Wistar weighing 200-220 g, which were kept in the vivarium of Ryazan State Medical University. The animals were divided into
three groups of 6 individuals. The first group of animals received a 10% solution of polysaccharides extracted from pumpkin fruits by
intragastric feeding through a tube daily for 30 days at the dose of 0.1 g / kg body weight. The polysaccharides were extracted accord-
ing to the following scheme: to remove extractives and colored molecules from the raw material, it was preliminarily treated with 40-
60% ethanol solutions. Then, a weighed portion of air-dried fruits was placed in a round bottom flask. After that it was poured with a
1% solution of ammonium oxalate and extracted in a boiling water bath for one and a half hours. After that the mixture was filtered,
the filtrate was evaporated, and the obtained extract was precipitated with one and a half volume of 96% ethanol. The precipitate (PS)
was separated, purified with ethanol, ether and acetone. The isolated PS was dried in vacuo for 12 hours over P,0s. On the last day of
PS administration, the animals were exposed to acute normobaric hypoxia with hypercapnia once. For this, each animal was placed in
a sealed chamber with a volume of 1000 ml for 30 minutes. The second group of animals received saline according to the introduction
of PS. On the last day of the experiment, the animals were placed in a chamber with natural ventilation for 30 minutes. The third
group of the animals remained intact until the end of the experiment and underwent hypoxia in the same way as the first group of the
animals. After that tissues were taken from the anesthetized rats. Homogenates were obtained from skeletal and cardiac muscle tis-
sues using a homogenizer, which were centrifuged for 10 minutes at 1000 g to precipitate nuclei and intact cells. The resulting super-
natant was used for further studies. To assess the antioxidant ability of PS, the activity of the enzyme of the antioxidant system of
cells, superoxide dismutase (SOD), was determined; to evaluate the protective effect of PS in acute hypoxia with hypercapnia, oxida-
tive modification of proteins (OMB) was determined as markers of oxidative stress. For calculations in each sample, the concentration
of total protein was determined by the Lowry method. Statistical data processing was performed using Microsoft Office Excel 2010. The
level of differences was considered statistically significant with an error probability of p <0.05.

Results. The results of evaluating the activity of SOD show that the state of hypoxia with hypercapnia, modeled in the experiment,
causes an increase in enzyme activity by 2.74 times in the heart muscle and 2.34 times in the skeletal muscle. At the same time, the
activity of SOD during hypoxia while taking polysaccharides is reduced by 1.52 times in the heart muscle and by 2.55 times in the
skeletal muscle. Determination of the oxidative modification of proteins showed that polysaccharide intake did not influence the modi-
fication of the heart muscle proteins. However, the development of hypoxia in this model did not lead to the accumulation of oxidized
modified derivative proteins. In skeletal muscle, the total area under the curve of the absorption spectrum of the oxidized modified
protein during the development of hypoxia turned out to be 4.26 times greater, with the greatest increase in derivatives of ketone-
dinitrophenolhydrozone (KDNPH). However, with PS administration, the accumulation of modified proteins was 2.05 times less than
with hypoxia. PS administration reduced the accumulation of aldehyde-dinitrophenolhydrozone (ADNPH) of a basic and neutral nature
by about 2.3 times, ketone-dinitrophenolhydrozone of a basic nature - by 1.77 times, and a neutral one - by 2.5 times. From the ratio
of accumulated ADNPH and KDNPH, it follows that the intake of polysaccharides led to a decrease in the accumulation of ADNPH, which
are the primary markers of oxidative stress, indicating the degree of fragmentation of protein molecules. A less effective decrease in
the level of KDNPH of the main nature against the background of PS intake may indicate a possible mechanism of the protective effect
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of PS against neutral amino acids that make up protein molecules. These data indicate a greater resistance of the heart muscle to hy-
poxia and the effect of modulators such as polysaccharides compared with skeletal muscle tissue. Perhaps this is due to a more power-
ful activation of the antioxidant system, as indicated by a change in the activity of SOD. Moreover, the degree of damage to proteins
was significantly reduced when prescribing PS due to a decrease in the accumulation of ADNPH derivatives and to a lesser extent due
to a decrease in KDNPH derivatives, which indicates an increase in the resistance of tissue proteins to hypoxia.

Conclusions. The effect of a single hypoxia with hypercapnia provoked an increase in the activity of superoxide dismutase in the tis-
sues of the cardiac and skeletal muscles, while SOD of the heart showed itself more actively. The intake of polysaccharides restrained
the increase in SOD activity during hypoxia, however, PS had a protective effect on the proteins of skeletal muscle tissue, which led to
a decrease in their oxidative modification.

Key words: pumpkin fruit polysaccharides, hypoxia, oxidative modification of proteins.
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@ JlekapcTBeHHble npenapaTthbl, pa3pabotaHHbie BUJIAP

Xenenun (tabnetku, ma3b ) per. NON® 87/1186/10; 87/1186/7 - npoTMBOBMPYCHOE CPEACTBO NPy 3ab0NeBaHMAX, BbI3blBAEMbIX
[IHK-reHoMHbIMW BUpYyCamu rpynnbl repneca, nojy4aemoe W3 TpaBbl AMKOPACTYLLEro pacTeHWs fecneawubl KOMeeyHUKOBOM
(Lespedeza hedysaroides (Pall.) Kitag.).

XenenuH [ (tabnetku, Ma3sb, rnasHble kanam), per. NON® 94/108/6; 94/108/7; 99/47/11 - npOTMBOBMPYCHOE CPEACTBO, MOMy-
YaeMoe 13 TpaBbl KyNbTUBMPYEMOrO pacTeHUs AECMOANYMa KaHaackoro (Desmodium canadense D.C.).
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