OAPMAKONOINA, TOKCNKONOT A

Hay4nas crarbs

YOK 619:615.015.4
https://doi.org/10.31016/1998-8435-2022-16-2-203-212

BnnaHumne cynpamonekynsapHoro Kommnsiekca
nBepMeKTNHa 2%-HOro B NOBbILLEHHbIX f03aX
Ha opraHusm siowaaen

Maynaun baygnHoBuy Mycaes ', Buktopusa BnagnmmposHa 3allenkunHa?,
CanaBat CamagoBuy Xanukos 3, Aiiwat 3eyabieBHa [>kamanoBa*

12 BcepoCcCUinCKNN HayYHO-NCCNIeA0BATENbCKUI MHCTUTYT GyHAAMeHTanbHON 1 NPUKNAaAHONM NapasnTonorum
XKMBOTHbIX 1 pacTeHun — dunman OefepanbHOro rocyfapcTBEHHONO 6I0AXKETHOrO HayYHOTO yUupeXXaeHus
«DepepanbHblii HAYUYHbIN LEHTP — Bcepoccnincknii HayYHo-nccneoBaTeslbCKUM UHCTUTYT SKCNeprMeHTanbHoM
BeTepuHapuun umenu K. V. CkpabrHa u f. P. KoBaneHko Poccuiickoin akagemum Hayk», Mockea, Poccus

*IHCTUTYT anemeHTOOpraHnyeckmx coeanHeHni um. A. H. Hecmeanosa PAH, Mocksa, Poccua

4KomnneKcHbI HayYHO-UcceaoBaTenbckuin MHCTUTyT um. X. U. bparrmosa PAH, Mpo3Hbii, Poccnsa

vigis-patent@yandex.ru, https://orcid.org/0000-0002-0523-2308
2vigis-patent@yandex.ru

*khalikov_ss@ineos.ac.ru, https://orcid.org/0000-0002-4736-5934
“kniiran@mail.ru

AHHOTauusA

Lenb nccnepoBaHuim — nsyyeHune BANAHUA CyNPaMONEKYNAPHOro KOMMieKkca neepmMmekTuHa 2,0%-Horo B MOBbILEHHbIX
[03ax Ha KNMHMYeCKoe COCTOAHME NToLlagen.

Matepuanbi u metogbl. OnbIT NpoBoamny B okTaAbpe 2020 r. B CeBepokaBkadckom OepepanbHom OKpyre YeueHckoi Pe-
cny6rKM B KOHHOCNOPTUBHOM Kommnekce «CepaanH» Ha 20 nowwagax pasHbix nopog. Jlowaaen pasgenunm no npuHumny
aHanoros Ha 3 NOJOMbITHbIE 1 OfHY KOHTPOJIbHYIO FPYMMbl MO 5 XMBOTHbIX B KaxkAoW. Jlowaaam 1-i rpynnbl cynpamone-
KYNAPHbIN KOMMNIEKC MBEPMEKTMHA 2%-HbIl Ha3Hayanm B TepaneBTnyeckon fose 0,2 Mr/Kr, 2-11 — B TPU pa3a yBemyeHHON
fose 0,6 mr/kr n 3-n — B 5 pa3 ysenuuernHon gose 1,0 mr/kr no [1B. Npenapat 3agaBanu 0gHOKPATHO UHAMBUAYANbHO B
cmecu € KoMBrKopMoMm. TemnepaTtypy Tefla n3mepany 6eCKOHTaKTHbIM TEPMOMETPOM, YacCTOTY MyJSibCa 1 YNCIO AblXaTesb-
HbIX ABVKEHU 3a 1 MuH. Mouy nowapen nccnegosanv Ha 1, 7 n 14-e cyTkm nocne faum npenapata. Onpegenanu uger,
NPO3PaYHOCTb 1 KOHCUCTEHUMIO Moun. [ina n3yyeHus pH, 6enka, rnioko3bl, KETOHOBbIX Tesl, HUTPUTOB, GUNUPY6IUHa, ypo-
6UNMHOreHa NCNoNb30BaNyN YHUBEPCANIbHYIO MHANKATOPHYIO 6ymary. KpoBb 6panu yTpom 13 ApEMHON BeHbl Nollajeit Ha
1, 7 n 14-e cyTKM nocne gaum npenapata. MiccnegoBaHmsa reMaTtonornyeckmx 1 GMoXMmmnyeckrx nokasartesnein npoBoansm
Ha aHanu3saTtopax.

PesynbTatbl 1 06cyxaeHMe. KnvHuyeckne npusHaku noluajei (Temnepatypa Tena, NyfbC 1 fbiXaHne) Nnocse Ha3HauyeHus
CynpamMoseKynapHOro KoMmniekca nsepmekTnHa 2,0%-Horo B TepaneBTnyeckon, 3 1 5 pa3 ysennueHHom go3ax Ha 1, 7 n
14-e CYyTKU He OT/IMYANNCb OT MOKa3aTeseil >KUBOTHbIX KOHTPOJbHOW rpynmbl. B Moue oTMeueHO HebosbLLIOE NOBbILIEHWE
KETOHOBbBIX Ten Ha 1-e CYTKM, UTO MOXEeT CBUAETeNbCTBOBaTb O BO3AENCTBMM NMpenapaTta B 5 pa3 MOBbILEHHOW A03e Ha
LleHTPanbHY0 HEPBHYIO CUCTEMY; Ha 7 1 14-e CYTKI BCe NOKa3aTenun Haxoaunucb B npegenax Hopmbl. CynpamosekynapHbli
KOMMeKca nBepMeKTUHa 2,0%-Hbi B NoBbiWeHHbIX Ao3ax (0,6; 1,0 Mr/kr no [1B) He oka3blBan oTpULATENbHOIO BANAHUA Ha
rematonoruyeckre u 6roxrMmyeckme nokasartesiv KpoBu follaaei.

KnioueBbie cnosa: cynpamoneKynﬂprm KOMMeKc, UBEPMEKTUH, KINTMHNYeCKoe COCTOAHKME, reMaTosIorsA, 6I/IOXI/IMVIF|, nowagn

npOBpa'-IHOCTb dwmchoson AEATENIbHOCTUN: HUKTO U3 aBTOPOB HE UMeeT d)VIHaHCOBOl7I 3anHTEPEeCOBaHHOCTW B NpeacTaB-
NEHHbIX MaTepunanax nin metoax.
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Abstract

The purpose of the research is to study effects of the 2.0% supramolecular complex of ivermectin in overdoses on the
clinical condition of horses.

Materials and methods. The experiment was conducted on 20 horses of different breeds in the Seradin Equestrian Center,
the North Caucasus Federal District, the Chechen Republic, in October 2020. The horses were divided according to the
principle of analogues into 3 test groups and one control group of 5 animals each. The 2.0% supramolecular complex of
ivermectin was administered to the horses from group 1 at a therapeutic dose of 0.2 mg/kg; group 2 received a tripled dose
of 0.6 mg/kg, and the group 3, a 5-fold increased dose of 1,0 mg/kg for the active substance. The drug was administered once
individually in a mixture with compound feed. The body temperature was measured with a non-contact thermometer, and
the pulse rate and the respiratory rate were measured per 1 min. Urine of the horses was examined on days 1, 7 and 14 after
the drug. The urine color, transparency and consistency were determined. Multifunctional test paper was used to study pH,
protein, glucose, ketone bodies, nitrites, bilirubin, and urobilinogen. Blood was taken in the morning from the horses’jugular
vein on days 1, 7 and 14 after the drug. Hematological and biochemical parameters were studied on analyzers.

Results and discussion. Clinical findings of the horses (body temperature, pulse and respiration) did not differ from those
of the control animals after the 2.0% supramolecular complex of ivermectin was administered in a therapeutic, tripled and
5-fold increased doses on days 1, 7 and 14. A slight increase in ketone bodies was observed in the urine on day 1, which
may indicate the drug effect on the central nervous system at a 5-fold increased dose; all parameters were within the
normal range on days 7 and 14.The 2.0% supramolecular complex of ivermectin in overdoses (0.6; 1.0 mg/kg for the active
substance) did not adversely affect the horses’ hematological or biochemical blood parameters.

Keywords: supramolecular complex, ivermectin, clinical condition, hematology, biochemistry, horses
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BBepgeHne

Y nomaeit Hambosee MMUPOKO PACIPOCTpa-
HEeHbl HEeMaTOIbl IUIEBAPUTENTBHOTO TPAKTa:
HapacKapupibl, TPUXOHEMATHU[BI, OKCUYPUCHL,
CTPOHTW/IATA — JIMYMHOYHBIE CTAZMM KOTOPBIX
BBI3BIBAIOT TXKEIbIE 3a007MeBaHMsA, TaKue Kak.
ambopTnos, AenapoHAN03 U CTPOHIMIES C JIe-
TQJIBHBIM JICXO[IOM, HAHOCALINE KOHEBOJCTBY
60/1b1110VT 9KOHOMMYeCKUii yiep6 [3].

B 60pnbe ¢ mapasutapHbIMK OOTIE3HAMU XKU-
BOTHBIX YaCTO MCIIOIb3YIOT Mperaparsl U3 TPyI-
bl MAaKPOLMKINYECKUX JTAKTOHOB (aBEPMEKTH-
HBI), KOTOpPblE OOMANAIT IMIMPOKUM CIIEKTPOM
IeCTBMUA U B HEOONMBIINX [03aX BHICOKO aKTUB-
HBI TIPOTUB JHJIO- U SKTOApasuToB [1].

Hamn 6bumn paspaboraHa Iacta Ha OCHOBE
VMBEPMEKTUHA — 5KBUBEPM-2,0%, KOTOpas IOKa-
3aj1a BBICOKYIO IIPOTMBOIAPA3UTAPHYIO 11 9KOHO-
MUYeCKYI0 3¢ (PeKTUBHOCTD NPY JereIbMUHTHU-
sanuu somagein [9].

[IpakTuka moOKasama, YTO [erebMIHTHU3A-
VA He IPUPYYEHHBIX >XMBOTHBIX IIpelapara-
Mu B (popMe MHBEKIMIT U IacT ImpobremMaTnd-
Ha. [Toatomy Hamm 6bU1 paspaboran 2,0%-HbIi
IIPOTMBOIIAPASUTAPHBIN  CYNPAMOJIEKY/IAPHbIN
KOMIUIEKCHBIVI IIpellapaT Ha OCHOBe CyOcCTaH-
UV VBEPMEKTMHA M OBYX BOJOPACTBOPMMBIX
HO/MMepoB (apabuHOraakTaHa ¥ HU3KOMOJIE-
KY/ISIPHOTO NONMVMBVMHIINUPPOINAOHA) B (opme
MEJIKOJVICIIEPCHOTO IIOPOIIKA C IPYMEHEeHJEM
HAHOTEXHO/IOTMM MJIS1 JIeTeIbMUHTHU3AUNN KU-
BOTHBIX BOJIBHOTO CKapMIMBaHuA [2].

CyIpaMO/IeKy/IsApHbII KOMIUIEKC MBepMeK-
TMHA TI0Ka3al BBICOKYIO aKTMBHOCTb IIPU T€Jlb-
MMHTO33X IUIIEeBAPUTEIbHOIO TPAKTA JIOLIAZEN
B TepameBTHYecKol jo3e 0,2 MI/Kr 1 yHoOCTBO
B IIPUMEHEHN; TPYHOEMKOCTb PabOThI CHIDKA-
€TCsl, UCK/II0YAIOTCS CTPECChl I TPAaBMUPOBAHMNE
JKVBOTHBIX VM OIEPAaTOPOB IPU Jere/IbMUHTU3A-
nun. BxioyeHne B cocTaB mpemnapara apabuHo-
rajlakTaHa, AB/AIIIET0Cs MMMYHOMORYIATOPOM
" 00/1aaI01IETO AHTUMYTAaT€HHOM, MUTOTE€HHOIA,
renaTonpoOTEKTOPHOIN, raCTPOIPOTEKTOPHOI
aKTMBHOCTDIO, 00eCIeunBaloleil a[pecHyIo J0-
CTaBKY ITpenapara 1 HUBEINPOBAaHNIO TOKCUYHO-
CTU, pacllMpeHNe CIeKTpa [eICTBMA Ha TKaHe-
BBIX TeJIBMIHTOB U JIMYMHOK M B3aIMOJEICTBIE
Ha YpoBHe BbIBefieHu [9-11].

JoKknuMHMYeCKoe TeCTUpPOBaHMe IIpernapara
[IOKa3ajio, 4TO II0 ITapaMeTpaM OCTpPON IIepo-
pa/IbHOM ¥ HAKOXKHOV TOKCUMYHOCTU CyIIpaMoO-
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JIEKYIAPHBIN KOMILIEKC MBepMeKTHHA 2,0%-HbIi
OTHOCUTCA K 4 K/IacCy B OT/INYME OT CyOCTaHIUN
3 xmacca omnacHoctu. [Ipenapar obmagaer cnabo-
BBIPDOKEHHBIMU KYMY/IATUBHBIMM CBOJICTBAMU
(K., = 6,05). B orcyrcrBium MecTHO-pasgpaxa-
IOIIETO JeVICTBYA, TPV HAHECEHM Ha KOXKY KPBIC
U IOC/Ie VHTPAKOHBIOHKTVMBAIBHOTO BBEICHIN
IperapaTa OTMEYEHO YMEepeHHOe pasfipakaio-
Ijee JeiCTBYE Ha KOHDBIOHKTUBY, OLIEHUBaeMOe
B 1 6amn [4-7]. CynpaMoneKynisspHbIii KOMIITIEKC
uBepMeKTIHA 2,0%-HbII He NPOABUI VMIMMYHO-
TOKCUYECKIX CBOIICTB [8].

Ilenblo HamIMX WCCIeROBaHMII OBUIO U3yde-
HM€e BIUAHUA CYNPAMONEKYIAPHOIO KOMIUIEKCA
uBepMeKTMHaA 2,0%-HOro B IOBBIIIEHHBIX J03aX
Ha KJIMHUYECKOe COCTOSHIE JIOIIa e,

Ma'replnan bl 1 MeToAbl

Vsyyenne BIMAHMA CYIPaMONEKYIAPHOTO
KOMIIZIEKCA MBEPMEKTMHA Ha OPTaHM3M JIOLIaieN
npoBoawan B okTsi6pe 2020 r. B CeBepokaBKas-
ckoM DepmepanbHoM Oxpyre Yeuenckoit Pecmy-
O/MKM B KOHHOCIIOPTUBHOM KoMmiutekce «Cepa-
ouH» Ha 20 JI0IIafAX pasHbIX IOPOJ: JOHCKOIA,
KaOapaMHCKO, PYCCKOII PBICKCTON, aHIIMIICKOI
YUCTOKPOBHOM 1 IOMECHBIX Iopoj. Jlomazeir
pasge/muIM 10 IPUMHLMITY aHAJoroB Ha 3 IIO-
TOIBITHBIE ¥ OIHY KOHTPOJIbHYIO I'PYIILI IO 5
JKMBOTHBIX B KaXKzoil. JIomazgam 1-11 rpymisl cy-
IIPaMOJIEKY/IAPHBIN KOMIUIEKC MBEpMeKTUHA 2%-
HBIJ Ha3Hava/lIM B TepareBTnIecKoit gose 0,2 mr/
KT, 2-11 — B TpU pa3a yBenuyeHHoI fnose 0,6 mr/
KT 1 3-it - B 5 pa3 yBennueHHoit fose 1,0 Mr/kr
no [IB. Ilpemapar 3agaBanu OJHOKPAaTHO MH[V-
BUJIyaJIbHO B CMecy ¢ KOMOuKopMoM. YeTBépras
TpyIIIIa )XMBOTHBIX IIPeNapaT He IIojydasa i CIy-
JKnma KoHTponeM. KUBOTHble JIHEM cofepiKa-
JIICh B ICHHMKAX, B€YEPOM — BbIITACa/INCh.

M3syuenue xnunuueckozo cocmoanus. Ilocne
MpUMeHEeHNs CYIpPaMOJIeKY/IAPHOTO KOMILIeKca
MBepMeKTMHA 2,0%-HOro y IOJONBITHBIX JIOIIA-
Jieil OIIpefeNsiiv TeMIIepaTypy Tena 6eCKOHTaKT-
HBIM TEPMOMETPOM, YaCTOTY IIy/IbCa X YMUC/IO AbI-
XaTe/IbHbIX IBVDKEHNIT 32 1 MUHYTY.

M3syuenue obujeco ananusza mouu. Ha 1, 7 n
14-e cyTKM mocne gauy npemnapara Movy i uc-
ClIefloBaHMA COOMpany yTpPOM B CHel[Ma/bHbIe
CTaKaHbBl C OIpefe/eHNeM BU3yalbHO LIBETa,
IIPO3PAaYHOCTY U KOHCUCTeHIMM. i usydyeHns
pH, 6enka, ITI0KO3bI, KETOHOBBIX TeJl, HUTPUTOB,
O6unmpy6uHa, YypOOWIMHOTeHa WCIIOIb30BAIN
YHUBEPCa/IbHYIO MHAVKATOPHYIO OyMmary.

2022;16(2):203-212
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W3syuenue zemamonozuveckux u Ouoxumuye-
ckux nokasameneil kposu nouiaoeii. Kposb orou-
panu yTpoM 13 ApEMHOI BEHBI jlonIajieit Ha 1, 7
u 14-e cyTKu onbITa U uccnefosanu B Kommiekc-
HOM Hay4YHO-MCC/IE0BATEIbCKOM MHCTUTYTE UM.
X. . N6parumoa PAH, mucnons3ys ananmsa-
topsl «lematockpun» (Mtammus) u «Kmuma MC»
(Mcranus).

Pe3ynbTatbl n 06CyXaeHne

Knmandeckne npusHaky jonrages (TeMnepa-
Typa TeJa, y/IbC U AbIXaHNe) 0C/Ie Ha3HAYeHNA
CYIIpaMOJIEKYIAPHOIO KOMIIJIEKCA MBEPMEKTMHA
2,0%-HOro B TepaneBTUYECKON, 3 1 5 pas yBenu-
YEHHOI1 103aX Ha 1, 7 u 14-e cyTKM He OTIMYa-
JIUCh OT ITOKasaTesell >KMBOTHBIX KOHTPOIbHOM
rpynmnsl (Tabm. 1).

Tabnuua 1 [Table 1]

MNoKasaTenu KNMHNYECKOro COCTOAHMA Nolael Nocsie BBEAEHUA CYyNpPamMoIeKyNAApHOro KoMeKkca
nBepmeKkTuHa 2,0%-Horo B NOBbILEHHbIX A03aX

[Indicators of the clinical condition of horses after the introduction of the supramolecular complex
of ivermectin 2.0% in high doses]

TeMienarypa. °C 0,2 37,70+7,54 37,76+7,55 37,80+7,56 37,75+7,55

[Tem Erat};lie)"C] 0,6 37,72+7,54 37,74+7,55 37,86+7,57 38,00+7,60

P ? 1,0 37,80+7,56 37,66+7,53 37,92+7,58 37,79+7,56
Tystse. vaapos B 1 Mus 0,2 33,743,2 32,443,1 34,2432 37,0£3,8
[P}Iﬂse’gi‘atps e 0,6 32,2434 36,0434 29,442,6 38,243,
> P : 1,0 34,243,8 35,3+3,2 30,0£3,0 27,8+2,4
IlpIxaHue, IBIX. IBVDK. B 0,2 12,0+1,1 12,8+1,5 11,3+1,1 12,0+1,0
1 muH. [Breath, breath. 0,6 11,0+£1,2 11,2+1,1 10,8+1,0 11,8+1,2
movement in 1 min.] 1,0 10,0+0,4 11,6£1,3 10,2+1,0 11,2+1,1

I[Tpy aHa/mM3e MOYM JOLIAfieli OBUIO OTMEYEHO
HeOO/IbIIIOe MOBBIIIEHIe KETOHOBBIX Tel Ha 1-e
cyTku (o 5/52) B oTmuye OT KOHTPO/IbHBIX JKU-

BOTHBIX (1,5/16), YTO MOYKET CBUIETEILCTBOBATH O
BO3JIEVICTBIY IIperapara B 5 pa3 IOBBILIEHHOM J03€
Ha LIeHTPAJIbHYIO0 HEPBHYIO CCTeMY (TaoI. 2).

Tabnuua 2 [Table 2]
MokasaTenu moun nowagen nocne aayum CynpamosneKynapHOro KoOMniaeKkca MBepMeKTMHa

[Urine parameters of horses after giving the supramolecular complex of ivermectin]

1 2 3 4 5 6
VienbHblii Bec, /71 0.2 1,030
[SH ecific ravit’ 0 0,6 1,030 1,030 1,030 1,030
pectiic gravity. & 1,0 1,034
0,2 8,0
pH 0,6 8,0 0,80 0,80 0,80
1,0 7,0
0,2 - - - -
Bernox, r/n [Protein, g/l] 0,6 - - - -
1,0 = . . =
0,2 Normal Normal Normal Normal
Timroko3a, MMO/TB/ 1T
[Glucose, mmol/l] 0,6 Crembt Crempt Crnemgpt Crenpt
’ 1,0 [Traces] [Traces] [Traces] [Traces]
Keronossle Tema, MMOTIB/ 0.2
Lieitars i ;nmolll] 0,6 1,5/16 1,5/16 1,5/16 1,5/16
> 1,0 5/52
0,2
HV{TRMTH’ wr/r 0,6 Pos. Pos. Pos. Pos.
[Nitrites, mg/g] L0
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OkoHuaHue Tabnuupl 2 [End of table 2]

Tlosa, Mr/xt, o [IB 3HaveHNe IMOKa3aTessA, CyTKY II0C/Ie Aa4y mpernapaTa
Moxasarens [Indicator] [Dose, mg/kg, [The value of the indicator, days after giving the drug] IFSHTEOIH’

according to the AS] 1 7 14 onteo

1 2 3 4 5 6

Bunmnpy6us, MMOmb/ 1 1 ) ) ) )

[Bilirubin, mmol/l] L " " " "

g 1,0 Cnenpt [Traces] | Cnenpr [Traces] | Cnenpr [Traces] | Cnenpr [Traces]

Voo GHIHHOICH, MMOS/JT 0,2 Normal Normal Normal Normal
[Srobilino en ;nmol 1 0,6 Normal Normal Normal Normal
gen, 1,0 Normal Normal Normal Normal

0,2 - - - -

Kposs [Blood] 0,6 - - - -

1,0 - - - -

(Tect nonockn (nona PHAN SG)

CynpaMoneKynApHbIN KOMIUIEKC MBEPMEKTH-
Ha 2,0%-HbIl B MOBBIIIEHHBIX /103aX HEe OKa3bl-
BaeT OTPULIATE/IBHOTO BIVIAHMA HA IeMaTOJIOIN-
YecKMe II0Ka3aTeNIy: OHM HaXOOATCA B IIpefienax
HOpMBI (TabmI. 3).

Pe3y/nbTaTbl M3y4eHNUs BIUAHUSA CYIIpaMosie-
KYJIAPHOTO KOMIIIEKCa MBepMeKTHHa 2,0%-HOoro
Ha 6MOXMMMYeCKue IMoKa3aTe KpOBY IOl
B IIOBBIIICHHBIX J03aX CBEfieHbl B Tabmuuy 4.
YcTaHOBJIEHO, YTO Ipenapar B 5 pa3 yBelIudueH-
HOII fo3e 1,0 MI/KT Ha IIepBbIe CYTKU II0OKa3aJjI He-
3HAYNTENbHOE yBenudeHne obmero Gemka (90,2
r/m), ampbbymMuHoB (8,0 1/71) 1 menouHoit hocda-
tasel (403,0 Ex/n). OTu mokasarenu Ha 7 n 14-e
CYTKM HaXOJIVIUCD B TIpefie/iax HOpMbI (COOTBeT-
cTBeHHo, 87,6-73,2 r/n, 7,1-7,3 r/n, 390,7-388,0
En/n), T. e. mpemapaT B MOBBIIIEHHBIX [03aX He
OKa3bIBaeT OTPULIATE/IbHOTO BIVSHIS Ha OMOXU-
MUYecKIe ToKa3aTe/y KPOBM JIOIIa el

3ak/oueHve

KymmHnueckre mpusHaKky Jiomageii (Temrepa-
Typa TeJa, My/IbC U [IBIXaHNe) MOCe Ha3HAuYeHII
CYIIPaMOJIEKY/IAPHOTO  KOMIIJIEKCA VMBEPMEKTIHA
2,0%-HOro B TepanmeBTUYECKOM, 3 U 5 pas yBemm-
YEHHOII Jl03ax Ha 1, 7 u 14-e CyTKM He OT/INYa/nCh
OT ITOKa3aTesIeli )KMBOTHBIX KOHTPO/IbHON IPYTIIIbL.
B Moue oTMeueHO HeOO/IbIIOE MOBBINIEHNE KEeTO-
HOBBIX T€Jl Ha 1-e CYTKM, 9YTO MOXKET CBUJETENIb-
CTBOBATb O BO3JIEMICTBMM IIperapara B 5 pas I0BbI-
LIEHHOJ 103€ Ha LIeHTPa/JIbHYI0 HEPBHYIO CUCTEMY;
Ha 7 1 14-e CyTKM Bce ITOKasaTelM HaXOAM/INUCh B
npefieniax HopMbl. CylIpaMOIeKyIAPHBI KOMITTIEKC
yBepMeKTVHA 2,0%-Hblii B IIOBBILIEHHBIX 033X
(0,65 1,0 mr/xr no [1B) He 0Ka3bIBajI OTPULIATETBHO-
rO B/IVSIHUSA HAa TeMaTo/IOTMYecKue 1 Ouoxyumimde-
CKJe TI0Ka3aTe/y KpOBY JIOIIA eI,
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06 asmopax:

MycaeB Maynau bayguHosuy, BHUNIM — dun. OFBHY OHLL BB PAH (117218, MockBa, yn. b. YepemylukuHckas, 28), Mo-
ckBa, Poccus, gokTop BeTeprHapHbIx Hayk, ORCID ID: 0000-0002-0523-2308, vigis-patent@yandex.ru

3awenkuHa Bukropusa BnagumuposHa, BH/ANM - dun. OTEHY OHL, BU3B PAH (117218, Mockaa, yn. b. YepemyluknHckas,
28), MockBa, Poccus, acnnpatT, kniiran@mail.ru

Xanukos CanaBat CamafioBuy, IHCTUTYT aneMeHToOpraHuyeckux coeanHeHmn nm. A. H. Hecmearnosa PAH (Mockaa, yn.
BaBunosa, 28), MockBa, Poccus, fokTop TexHuueckmx Hayk, ORCID ID: 0000-0002-4736-5934, salavatkhalikov@mail.ru

IxamanoBa Aiiwart 3eyableBHa, KOMNNeKCHbIN HayYHO-UCCefoBaTeNbCKnin MHCTUTYT um. X. . M6parumosa PAH (364051, .
lpo3Hbiii, CTaponpoMbIC/IOBCKOE LWocce, 21a), YeueHckas Pecny6nvika, Poccus, KaHamaaT 6uonormyeckrix Hayk, kniiran@mail.ru

Bknao coasmopos:

MycaeB Maynnvl BaynVlHOBVI‘I — Hay4yHO€e pyKOBOACTBO, KpI/ITVILleCKI/IﬁI aHaJn3 Nony4YeHHbIX pe3ynbTaToB 1 d)OpMI/IpOBaHI/le
BbIBOJOB.

3awenKknHa BI/IKTOpI/Iﬂ BﬂaAVIMI/IPOBHa — aHan3 Nosy4YeHHbIX pe3ynbTaToB, HanncaHne TeKCTa PyKonmcu.
Xanukos CanaBat CamagoBuy — KpI/ITI/ILIECKI/IVI aHannM3 NoJlyy4YeHHbIX Ppe3ynbTaToB.

DxxamanoBa Anwar 3ey,qb|eBHa - O630p I'Iy6J'IVIKaLI,I/IIh no Teme CTaTbW, aHan3 NONy4YeHHbIX Pe3yJibTaTOB.

Asmopsl npoyumanu u 0006puUIU OKOHYAMesbHbIG 8apudHm pykonucu.
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