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Annomayus. lenb uccieA0BAHHS — U3YUCHHE BIMSHUSA HEHPONENTUAHOTO TEKAPCTBCHHOTO Mpemna-
para «Cemakcy Ha Maccy Tena OelbIX KPbIC B YCIOBHAX IKCICPHMEHTAIBHOrO caxapHoro auabera. Mare-
PHANBI H METOAbI. JKCIICPHUMCHTAIBHBIC UCCICAOBAHMS MPOBOAMINCE Ha 30 0co0MX OENMBIX KpEICaxX (CaMIIbl
8-mecaunoro Bospacrta). JKupoTHele OblH pazgencHbl HA 3 rpymmsl (n = 10): kKOHTpomBHBIE 0cOOU (KOH-
TPOJIB); KUBOTHBIC C SKCICPUMCHTANBHBIM CaXapHbIM ANA0ETOM (caxXapHbIH AuabeT); 0coOH ¢ caxapHBIM
nuabderom, nmonyuasmue BHyTpuOpromnHHo Cemake (caxapubiii quader + Cemakc). Caxaphbiii guadetr Mo-
JSIMUPOBATH MYTEM OJAHOKPATHOTO BBEACHUs ajumokcana B 1o3¢ 100 mir/kr/cyT. Cemaxc BBogunu B 103¢ 100
MKTI/KT/CyT Ha npotskeHuu 30 nuel, HauuHas ¢ 21 JHS MOCIe BBEACHHS a/UTOKCaHa. Maccy KpPhIC Ompeaesi-
JM TIepe] BBEACHHUEM alUToKcaHa, Ha 7, 14, 21 cyTku u nepen BBIBEACHUEM KUBOTHBIX U3 dKcriepumMenTa. Pe-
3yJbTATHI HCCJIEAOBaHus. Uepes Hememo nocie BBEACH!S ATIOKCaHa ObLIO OTMEUCHO CHIPKCHHUEM B MACCHI
TENa KUBOTHBIX B TPYIIAX «caxapHbIH AHa0eT» U «aJlJIOKCaH» CHIbKeHHE Ha 15%; uepes nBe Hexenw — Ha
19% u uepes Tpu Hemenu — Ha 26% B CPaBHCHUH C KOHTPOJEM. B KOHIE 3KCHEpUMEHTa OBIJIO OTMEUCHO
VMCHBIIICHHE MacC »KUBOTHBIX HA B TPYIIE «caxapHeii auaber» Ha 31% u B rpymmne «caxapHbii quader +
Cemaxc» — Ha 18% o OTHOLICHHIO K KOHTPONIO; B FPyHINE «caxapHbii quader + CeMakcy — VBETHUCHHE
Macchl Ha 16% B CpaBHCHHH C IPYIITON «caxapHbli quaber». 3akiatouenne. [lonyueHHbIC pe3ynbTaThl IOKa-
3aIH, YTO BBEICHHC HelpomentuaHoro mpenaparta «CeMake» CIOCOOCTBYET YBEIUUCHUIO MACCH TENa JKH-
BOTHBIX Ha (JOHE IKCIIEPUMEHTANBHOIO CAXapHOro AUadeTa, YTO CBUACTECIBCTBYET O KOPPHUTHPOBAHHUN MPO-
LIECCOB pacmaga Oe/ika, a HMCHHO VBEIMYCHUH OHOCHHTE3a OCNKa.
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DYNAMICS OF CHANGES IN BODY WEIGHT OF WHITE RATS
UNDER THE INFLUENCE OF SEMAX IN EXPERIMENTAL DIABETES MELLITUS

Diana A. Oruskhanova, Aleksandra A. Tsibizova, Mariyam U. Sergalieva
Astrakhan State Medical University, Astrakhan, Russia

Abstract.. The aim of the study was to study the effect of the neuropeptide drug Semax on the body
weight of white rats in experimental diabetes mellitus. Materials and methods. Experimental studies were
conducted on 30 individuals of white rats (males of 8 months of age). The animals were divided into 3
groups (n = 10): control individuals (control); animals with experimental diabetes mellitus (diabetes melli-
tus); individuals with diabetes mellitus who received intraperitoneal Semax (diabetes mellitus + Semax).
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Diabetes mellitus was modeled by a single administration of alloxan at a dose of 100 mcg/kg/day. Semax
was administered at a dose of 100 mcg/kg/day for 30 days, starting from 21 days after the administration of
alloxan. The mass of rats was determined before the introduction of alloxan, at 7, 14, 21 and before the ani-
mals were removed from the experiment. The results of the study. A week after the introduction of alloxan,
there was a decrease in the body weight of animals in the groups «diabetes mellitus» and «alloxan» by 15%;
two weeks later — by 19% and three weeks later — by 26% compared with the control. At the end of the ex-
periment, there was a decrease in the weight of animals in the group «diabetes mellitus» by 31% and in the
group «diabetes mellitus + Semax» — by 18% relative to the control; in the group «diabetes mellitus + Se-
max» — an increase in weight by 16% compared with the group «diabetes mellitus». Conclusion. The results
obtained showed that the introduction of the neuropeptide drug «diabetes mellitus + Semax» contributes to
an increase in animal body weight against the background of experimental diabetes mellitus, which indicates
the correction of protein breakdown processes, namely, an increase in protein biosynthesis.
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Ha cerognsmuuii feHb OQHOH M3 CaMbIX aKTYaNbHBIX SBISICTCS MpodieMa caxapHoro auadera. JlaH-
HOE¢ 3a200JICBaHNC UMEET OOMBIIYIO COLMATIBHYIO 3HAYMMOCTb, KOTOpas ONMPEIACIACTCS PA3BHTHEM COCYIH-
CTBIX OCJIO)KHCHHMH TaKHX, KaK HCHPOMATHH, MHKPO- H MaKPOAHTHONATHH, C MOCICAVIOIICH HHBAINIU3ALIN-
ci. Bricokas pacnpocTpaHeHHOCTh caxapHoro auadera TpeOyeT MOCTOSHHOTO MOKUCKA U pa3paboTKU HOBBIX
JICKAPCTBCHHBIX MPENapaToB, OKA3BIBAIOIMINX MPOPHIAKTHICCKOS U KOPPUTHPYIOIIEE ACHCTBHE HA BO3MOXK-
HBIC €ro ocnoxkHEHUA [1, 2]. bonpmoi WHTEpEC B TAaHHOM HAMPABICHUH MPCACTABIISIOT AHAJIOTH HCHPOIICII-
THUAHBIX MPENAapaToB, K KOTOPEIM U OTHOCHTCA CeMakc, SBISIOMHICS CHHTCTHYICCKAM aHAIOTOM aIpEeHOKOp-
THKOTPOMHOTrO TOPMOHA M HUMCIOIINN CICAYIOIYIO aMHHOKHCIOTHYIO mocaeaosareabHocTs: Met-Glu-His-
Phe-Pro-Gly-Pro. Mccaenosanusmu ycraHoBeHO, uto CeMake OKa3bIBaCT PA3HOCTOPOHHIOK (hapMaKOIOoTH-
YECKYIO AKTHBHOCTh, OKa3bIBAas TEM CaMbIM LIEPEOPONPOTEKTOPHOE, HOOTPOIIHOE, aHTHACIIPECCAHTHOE, UM-
MYHOTPOIHOE, AHTHOKCHIAHTHOC, aHTUTMIIOKCHYECCKOE U APYTHE BUABI AcHcTBUA. B skcneprumeHTtax yera-
HOBIICHO, YTO YKAa3aHHBIC HCHPONCITHIHEIC COCAMHECHUS CIIOCOOHBI OKA3BIBATh BIMSHHUC HA JIUMUAHBIN, YT-
JICBOIHBIN U OETKOBBI OOMEHBI, HAPYIICHHUE MOKA3ATENICH KOTOPBIX MPUBOAUT K MPOSBICHUIO KITHHHYECKAX
CHMIITOMOB CaxapHOro quadeTa, OAHUM U3 KOTOPBIX SIBIICTCS CHIKCHHUE Macchl Tea |3, 4].

B cBs131 ¢ ueM 1enpo HCCAeI0BAHUS SIBUIOCh H3YUCHHE BIHSHUS HEHPONEHTHIHOTO JTEKAPCTBEHHO-
ro npenapara «CeMakc» Ha Maccy Tena OSNbIX KPBIC B YCIOBHUAX 3KCIIEPUMEHTANBHOTO caxapHoro auabera.

Martepuaabl 1 METOABI HCCIEAOBAHHUS. DKCIICPHUMCHTAIBHBIC UCCICIOBAHUS TPOBOIUINCH Ha 30
0c00s1X OembIxX Kpbicax (camiipl 8-MecsaHOro Bo3pacta). JKuBotHeie Obiiu pazaciacHsl Ha 3 rpynmsl (n = 10):
KOHTPOJIbHBIC 0COOU (KOHTPOJIb); KUBOTHBIC C IKCIICPUMCHTAIBHBIM CAXapHBIM AHAa0CTOM (CaxapHBIA Jua-
0eT); ocobu ¢ caxapHbeiM JHAOCTOM, MOAyUaBInue BHyTpubOpromuaHo Cemakc (caxapubiii nuader + Cemakc).
Caxapnbiii 1uaber MOIETUPOBATN NMYTEM OXHOKPATHOTO BBEACHHMS ajnmokcaHa B gose 100 mxr/kr/cyt. Ce-
Makc BBoamu B 03¢ 100 mir/kr/cyT Ha nporspxennn 30 qHEH, HaunHAs ¢ 21 AHS MOCIC BBSACHUS A/TOKCA-
Ha. Maccy KphIC ONIpEAEIsIN TIepe] BBEACHHUEM ajutokcana — 1 cyrku, Ha 7, 14, 21 cyTku u nepexn BeIBexe-
HHCM KUBOTHBIX U3 dKcrepuMcHTa — 50 CyTKH.

CratucTrueckyio 06paboTKy JaHHBIX OCYLICCTBISIIN MMPH HOMOIIH MTAKETa IporpamMMsl «Statistica
6.0» ¢ yaeroMm kputepusa Manna-YutHu. Pasnmuans Mexay rpynnaMy IpH3HABATNCH CTATHCTHIECKH 3HAUH-
mbrvu mpa p < 0,05

PesyabTaThl HecsienoBaHus U UX 00cyxkaenHne. Pe3ympTaThl H3YVUCHUS AMHAMHUKH MACCHl TENA HKH-
BOTHBIX B VCIOBUAX SKCIICPHUMEHTAIBHOTO CAXapHOTo AuadeTa MpeICTABICHBI HA PUCYHKE .

Pesynpratel nccneqoBaHUs MOKA3AMH, UTO Uepe3 7 JHEH MOCKEC BBEICHHS aTIOKCaHa OBIJIO OTMCUYCHO
CHIDKCHHE MACCHI TeNa )KUBOTHHIX B IPYINAX «caxapHbIi nuader» u «amnokcan» Ha 15% (p<0,05); yepes 14
mueit — Ha 19% (p<0,05) u gepes 21 aens — Ha 26% (p<0,01) B cpaBHeHMU ¢ KOHTpOJeM. 1o 3aBepIICHUIO
SKCICPHUMEHTA OBITIO OTMEYCHO YMCHBIICHHE MAacC JKMBOTHBIX B TPYIIE «caxapHblii auader» Ha 31%
(p<0,01) u B rpyone «caxapueii guader + Cemakce» — Ha 18% (p<0,05) mo OTHOIICHHIO K KOHTPOIIO; B
rpynmne «caxapueiii auader + Cemaxcy - yBeauueHue maccel Ha 18%(p<0,05) B cpaBHEHMHU C rpymmoi «ca-
XapHBIU quabdeT».
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Puc. 1. luHaMIKAa MACCHI TEJIA (KHBOTHBIX B YCJIOBHAX IKCICPHUMEHTATIHLHOTO CAXAPHOTO AHAJETA
Fig. 1. Dynamics of body weight of animals in conditions of experimental diabetes mellitus
Hpumeyanue: * ;%% - p <0,05; p <0,01 OTHOCHTEIBFHO TPYTIIBI KKOHTPOIbY»; # - P < 0,05 OTHOCHTEIBHO TPYIIIBI «Ca-
XAPHBIH THAOCT
Note: *;** - p <0,05; p <0,01 relative to the control group; # - p < 0,05 relative to the group “diabetes mellitus”

[Tony4eHHBIC pe3yIpTaThl TOATBEPIKIAIOTCS APYTUMHE HCCICAOBAHUSIMH. Y CTAHOBIICHO PAa3BHTHE Ka-
TabOIUIECKUX MPOLECCOB, YTO MPOSBIIIIOCh B CHIXKCHHH MACCHI TEa KUBOTHBIX ITOCIC OJHOKPATHOTO BBE-
aeHus aiokcana B 103¢ 100 mr/kr. Jlokazana aHa®OMMYECKass aKTUBHOCTh MENTHAHBIX MPEMAPATOB, KOTO-
past B HAauOOIbIICH CTENCHH MPOSBILICTCS NMPH XPOHUUECKOH MaToiorud. MccneqoBaHUAME YCTaHOBIICHO,
YTO MPU caxapHoM auadere HAOMJacTCs MPeodiajaHie MPOLIECCOB pacnaga OCIKOB HAJA HHTCHCHBHOCTBIO
ux OuocunTesa. [lenTuaHeie npenaparsl TpoOSBIAIOT aHAOOIUIECKOE ACHCTBHEC 32 CUECT VBETHUCHHS CHHTE3a
JIHK, PHK u 6enka [5].

3akmrouenune. Takum o0pa3oM, BHYTPUOPIOIIMHHOE BBEACHHE menTHAHOro mpenapata Cemaxca B
teucHue 21 aug B 1o3e 100 MI/Kr KHBOTHBIM C 3KCIICPUMCHTAIBHEIM CaXapHBIM AHAOETOM MPHUBEIO K BOC-
CTaHOBJICHHUIO MACCHI TENa >KHUBOTHBIX, YTO CBHICTEIBCTBYET O KOPPUTHPOBAHNH MPOLIECCOB pacnana Oenxa,
a IMCHHO YBCIMYCHUH OHOCHHTE3a OenKa.

PackpoiTie nadopManmn. ABTOPHI JCKIAPUPYIOT OTCYTCTBHE SIBHBIX M MOTCHIHAIBHBIX KOH()IMKTOB HHTEPE-
COB, CBSI3AHHBIX C MYOJTHKAIIMCH HACTOAIINCH CTATHH.

Disclosure. The authors declare that they have no competing interests.

Bruiax aBTOpOB. ABTOPHI JCKIAPUPYIOT COOTBETCTBHE CBOCTO aBTOPCTBA MEXIyHApOAHBIM KpurepusiM ICMIE.
Bce ABTOPEI B paBHOfI CTCIICHH YYIACTBOBAJIA B MMOATOTOBKE r[y6m/n<aum/1: paspa6on<a KOHLCIIIIWU CTAThH, MOJIYICHUC H
AHAJIN3 (I)aI(TI/I‘{eCKI/IX JAHHBIX, HAMACAHHUC U PCAAKTUPOBAHUC TCKCTA CTATHH, MPOBEPKA U YTBCPIKACHUE TCKCTA CTATHH.

Authors’ contribution. The authors declare the compliance of their authorship according to the international
ICMIE criteria. All authors made a substantial contribution to the conception of the work, acquisition, analysis, inter-
pretation of data for the work, drafting and revising the work, final approval of the version to be published and agree to
be accountable for all aspects of the work.

Hcrounnk puHancupoBanus. ABTOPBI JCKIAPHPYIOT OTCYTCTBHE BHEINHETO (\MHAHCHPOBAHUS I MPOBEIC-
HHUA HCCIICAOBAHUA H r[y6m/11<aum/1 CTATbH.

Funding source. The authors declare that there is no external funding for the exploration and analysis work.

Cicok HCTOTHHKOB
1. LaulL. H., Lew J., Borschmann K., Thijs V., Ekinci E. 1. Prevalence of diabetes and its effects on stroke out-
comes: A meta-analysis and literature review // J Diabetes Investig. 2019. Vol. 10, no. 3. P. 780-792. doi:
10.1111/jdi.12932.
2. Einarson T. R., Acs A., Ludwig C., Panton U. H. Prevalence of cardiovascular disease in type 2 diabetes: a
systematic literature review of scientific evidence from across the world in 2007-2017 // Cardiovasc Diabetol. 2018.
Vol. 17, no. 1. P. 83. doi: 10.1186/s12933-018-0728-6.

42



3. Harding J. L., Pavkov M. E., Magliano D. J., Shaw J. E., Gregg E. W. Global trends in diabetes complica-
tions: a review of current evidence // Diabetologia. 2019. Vol. 62, no. 1. P. 3-16. doi: 10.1007/s00125-018-4711-2.

4. Xasunacon B. X, ITomoswu U. T'., Peokak I'. A., Cadaposa I'. JI., Bepmmuanaa E. A. JIekapcTBCHHBIC TICTI-
THAHBIC TPEMAPAThl B aCHCKTe AOKasareiapHO memmmmebl // Ilaroremes. 2021, T. 19, Ne 1. C. 19-29. doi:
10.25557/2310-0435.2021.01.19-29.

5. Iopmanos Y. C., Kocernro M. B., [Terposckuit A. K., Tlerposckas A. 0., Auapeesa JI. A., ®exopos B. H.,
Bopuanos M. M. ®apmakonaormyeckad NOAACP/KKA QJANTHBHBIX BO3MOKHOCTEH OPTaHU3MA B YCIOBHAX JKCIEPHMCH-
TATBHOTO OMCPANHOHHOTO CTpecca // MemumuHckmit BecTHHK bamkoproctama. 2016, T. 11, Ne 2(62).
C. 47-52.

References

1. LaulL. H., Lew J., Borschmann K., Thijs V., Ekinci E. 1. Prevalence of diabetes and its effects on stroke out-
comes: A meta-analysis and literature review. J Diabetes Investig. 2019; 10 (3): 780-792. doi: 10.1111/jdi.12932.

2. Einarson T. R., Acs A., Ludwig C., Panton U. H. Prevalence of cardiovascular disease in type 2 diabetes: a
systematic literature review of scientific evidence from across the world in 2007-2017. Cardiovasc Diabetol. 2018; 17
(1): 83. doi: 10.1186/s12933-018-0728-6.

3. Harding J. L., Pavkov M. E., Magliano D. J., Shaw J. E., Gregg E. W. Global trends in diabetes complica-
tions: a review of current evidence. Diabetologia. 2019; 62 (1): 3-16. doi: 10.1007/s00125-018-4711-2.

4. Havinson V. Kh., Popovich I. G., Ryzhak G. A., Safarova G. L., Vershinina E. A. Medicinal peptide drugs
in the aspect of evidence-based medicine. Patogenez = Pathogenesis. 2021; 19 (1): 19-29. doi: 10.25557/2310-
0435.2021.01.19-29. (In Russ.).

5. Shormanov I. S., Kosenko M. V., Petrovskiy A K., Petrovskaya A. Yu., Andreeva L. A., Fedorov V. N,
Vorchalov M. M. Farmakologicheskaya podderzhka adaptivnykh vozmozhnostey organizma v usloviyakh eksperimen-
tal'nogo operatsionnogo stressa. Meditsinskiy vestnik Bashkortostana = Medical Bulletin of Bashkortostan. 2016; 11 (2-
62): 47-52. (In Russ.).

HNudopmanus 06 aBTopax

A. A. Opycxanoea, acimpant xadeapsl GapMakorHosus, $apManeBTHISCKOH TEXHOIOTHHA H OHOTEX-
HOJOrnU, AcTpaxaHCKHH TOCYAApPCTBCHHBIH MCIMLIMHCKUE VHHBEpcHTET, ActpaxaHb, Poccms, e-mail:
akhadova.dinara@mail.ru

A. A. Huébuszosa, xkauauaat hapManeBTHICCKUX HAYK, JOLCHT Kadeaper papmakoruosuu, dhapmares-
THYCCKOU TEXHOIOTHH M OHOTEXHOJNOTHH, ACTPaXaHCKUH TOCYAAPCTBCHHBIH MCAMLIMHCKUHA YHHBCPCHTCT,
Actpaxans, Poccus, e-mail: sasha3633@yandex.ru.

M. Y. Cepzanuesa, xanauaatT GUONOTHMUCCKUX HAYK, CTAPLINH penoaasarens kadeapsl papMakorHo-
3un, GapMaLCBTHUCCKOW TEXHOJIOTHH W OMOTCXHOJIOTHH, ACTPaxaHCKHUN TOCYAAPCTBCHHBIN MCAUIIMHCKHMA
vHHBepcuTeT, AcTpaxans, Poccns, e-mail: charlina_astr@mail.ru.

Information about the authors

D. A. Oruskhanova, Postgraduate student of the Department of Pharmacognosy, Pharmaceutical
Technology and Biotechnology, Astrakhan State Medical University, Astrakhan, Russia, ¢-mail: ak-
hadova.dinara@mail.ru

A. A. Tsibizova, Cand. Sci. (Pharm.), Associate Professor of Department, Astrakhan State Medical
University, Astrakhan, Russia, e-mail: sasha3633(@yandex.ru.

M. U. Sergalieva, Cand. Sci. (Biol.), Senior teacher of the Department, Astrakhan State Medical Uni-
versity, Astrakhan, Russia, e-mail: charlina_astr@mail.ru. *

“Cratbs MOCTYNHIIA B penakipto 23.06.2022; onobpena nocne peneH3upoBanmst 27.06.2022; mpuHATA K MyOITHKAIAT
30.06.2022.
The article was submitted 23.06.2022; approved after reviewing 27.06.2022; accepted for publication 30.06.2022.

43



