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W3zydeHo BnusiHME NPOU3BOJHOTO 2-OeH3aMUI0-2-(2-0KCOMHIOINH-3-HINEH)YKCYCHOH KHUCIOTHI 0]
ycaoBHBIM 00Oo03HaueHueM ZNM Ha [BHUraTeibHyl0 U OPHEHTHPOBOYHO-HCCIIEAOBATENbCKYI0 AKTHB-
HOCTb, COCTOSIHHE MBIILIEYHOI0 TOHYCAa M KOOPIMHALMIO IBM)KEHUH, a TakKe (PU3MYECKYI0 BBIHOC-
JUBOCTh KPBIC TOCIE 3aKPBITOM YEPENHO-MO3TOBOW TPaBMBI CPEIHEH CTENEHU TKECTH. BBIABIEHO,
yTo mpou3BogHoe ZNM okxa3bsiBaeT M3MEHEHHE MPOQMIs JIOKOMOTOPHOHW aKTUBHOCTH YXHBOTHBIX C
YCHJICHHEM OPHUCHTHPOBOYHO-MCCIEOBATENBCKON aKTHBHOCTH W YMEHBIIEHHEM 3MOIMOHAIBLHOCTH
XKHUBOTHBIX, yBEIHYUBaeT (PU3UYECKYI0 BBIHOCIMBOCTh B TECT€ IUIaBAHHMS C HArPy3KOH M yiydmiaer
KOOPJMHALMIO JIBHXKEHUH B TECTE BPAIAaIOLIerocsl CTepikHs. Pe3yiabTaThl MCCIEJOBAHUN yKa3bIBAaIOT
Ha Onu3kuid mpodmib (GapMakoIOTHUYecKOW akTHBHOCTH BemectBa ZNM u pedepeHc-penapara
MEKCHJO0JIa — HaJU4YHe 1epeOpONpOTEKTOPHOr0, aHKCHOIUTHYECKOTO ¥ CEAaTHBHOIO JAeHCTBUS.

Kniouesvie cnosa: uepenno-mo3206asa mpaema, npouzeoonoe 2-oen3amudo-2-( 2-okcounoonun-3-unuoen ) yx-
CYCHOU KUCTIOMbL, MEKCUOOT, TNEeC «OMKPbIMOoe NOoLe», MeCn 8paujaioue2ocs CIMepICHs, mecm NniaeaHus

C Hazpy3Kou.

UepenHo-mo3rosast tpaBma (UMT) cunraercs
HauOoJiee TSAKEIBIM U OMACHBIM MaTOJIOTHYECKHM
COCTOSHMEM B CTpYKType TpaBmatusma. YMT mpo-
JOTKAET OCTaBaThCA OCHOBHOW NMPUYMHOW CMepT-
HoctH (1o 60% TpaBMHUPOBAHHBIX) U HHBAJIHIH3A-
uuu HaceneHus (10 25% OOABHBIX, BEDKHUBIIUX) B
Bo3pacTHOl kateropun 20—40 ner. Kak mpasuio,
nnsa 3akpbiToil UMT riaBHBIM CUMITOMOM SABJIA-
ercst pOpPMHUPOBAHHE MBIIMICYHO-TOHMYECKHX pac-
CTPOWCTB, KOTOpBIE BBIPAXKalOTCS B HapyLICHUH
MBIIIEYHOTO TOHYca U pediIeKcoB, KOOpIUHAIIUN
CIIOKHBIX JBUraTeabHBIX akToB [1-3].

Panee HaMu B CKpHMHMHTOBBIX HCCIIEIOBAHHIX
24 mpou3BOAHBIX 2-0eH3aMUI0-2-(2-0KCOUHIOTUH-
3-UNHUIeH)YKCYCHOM KHCIOTHI JOKa3aHa AaHTHUTHU-
MIOKCAHTHAs aKTUBHOCThH MAJIsI HEKOTOPBIX U3 3TUX
COCIMHCHUN B YCIOBHUSAX OCTPOH rMmoOapUvecKoOi
runokcun. Cpeam WMCCIeqOBAHHBIX ITPOM3BOIHBIX
BBIPAKCHHBIM aHTUTMIMOKCAHTHHM 3(PQekT HabmI0-
Jajics TpU TPUMCHEHUH coequHeHus Ne 15 mon
YCIOBHBIM 0003HaYeHueM ZNM, 4To mo3BOJsAET
MPEANO0OXKUTh Halliuhe y 3TOTO BEllecTBa HOO-
TPONHBIX U HEHPONMPOTEKTOPHBIX CBOUCTB [4].

Ilenpro wuccnenmoBaHHS  SABJISETCA HM3YyYCHHE
BiusHug ZNM, npousBogHoro 2-6eHzamMungo-2-(2-

Coxpamenns: UMT - gepenno-mosroBas TpaBma, ZNM -
NIpOU3BOJHOE  2-0eH3aMUI0-2-(2-0KCOUHAOIUH-3-UINCH)yK-
CYCHOM KHCJIOTBI.

OKCOUHJOJIUH-3-IINIEH)yKCYCHOM  KHUCJIOTHI, Ha
MOBEJCHYCCKYIO0 aKTUBHOCTH Kpbic mocie UMT mo
KPUTEpPHUSIM [BUTATEILHOM M HCCIENOBATENBCKON
AKTUBHOCTH, COCTOSIHHUIO MBIIIEYHOTO TOHYyca H
KOOpPJHWHAIINU JIBI)KCHUN, a Takxke (QHU3NUIECKOM
BBEIHOCJIMBOCTH.

MATEPUAJIBI 1 METOJbI

UccnenoBanne mpoBoawin Ha 32 OenbiX He-
JIMHEHHBIX MOJIOBO3PEIbIX KpbICaX-caMIaXx Maccou
180-200 r, pa3meneHHbIX Ha 4YeThIpe TPYNNsl (n =
8): mepBoii rpymIe KUBOTHBIX IPU MOIEIHPOBAHUHN
UMT cpenHeil TsKecTHU BHYTPUOPIOLIMHHO BBO-
Iunu  uccienyemoe BemectBo ZNM B jmose
15 Mr/kT B BHIE BOJHOW CyCIEH3WH, CTaOWIN3H-
poBanHoi monucopbatom 80 (tBuH 80); BTOpOH
rpynne npu UMT BBoawIM npenapaT CpaBHEHUS
Mekcuol B 1o3e 100 Mr/kr; TpeTeit (KOHTPOIbHOMN)
rpynne npu YMT BBOAWIM 3KBHUBAJECHTHOE KOJIH-
YECTBO PAcTBOPUTENs; 4YETBEpTas rpynmna npen-
cTaBisiaa co00W MHTAKTHBIA KOHTPOJH (3QUPHEIN
Hapko3 6e3 UMT). Moaens UMT cpenneit Tske-
CTH BOCHPOM3BOIMIIHN IOJ JIETKUM 3(QUPHBIM Hap-
KO30M IIyT€M JO03MPOBAHHOI'O yJapa MO TEMEHHO-
3aTBUIOYHOH 00JacTU TOJOBBl TPY30M Maccoi
0,0495 kr c sueprueit 0,315 [Ix [S]. IIpenapatsl
BBOJUJIN B JIedeOHO-TIPO(PMIAKTHUECKOM pEXUMeE
B T€UeHHWE Tpex CyToK (B mocienuuii pa3 3a 30 MuH
1o UMT) u nBoe cyrok mnocine Hee. B ocrpbiid
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Tadmmma 1. Bnusaue npenapatoB ZNM 1 Mekcuaoia Ha MOKa3aTeNH MOBEICHUYECKUX U IMOLIMOHAIBHBIX PeaKInui
B TECTC «OTKPBHITOE MOJEe» Yy KpBIC depe3 48 9 mocie MOJCTHPOBAHUSA 3aKPHITOW YEPEMHO-MO3TOBOHM TpaBMBEI

cpenneit Tsxxectu (M = m), (n = §)
Mokasatenn (3a 5 wi) M HTaKTHBIH YepenHo-M03roBas TpaBMa
KOHTPOJb Kountponsnas narosorud | [Ipemapar ZNM ‘ Mekcugon
JIokoMOTOpHasg aKTUBHOCTh
[TepeceuenHble KBagpaThl 25,60 £ 2,5 15,37 £ 4,21 10,48 + 3,27 18,43 + 4,90
Brixonbl B 1eHTp 4,00 £ 0,33 1,83 £ 0,13 3,54 £ 0,20 1,90 £ 0,47
Cymma 29,6 + 2,67 17,2 + 4,30* 14,02 + 3,30% 20,33 £ 4,95%7
OpHEHTHPOBOYHO-UCCIAEAOBATENbCKasS AKTUBHOCTH
Croliku 7,40 £ 1,20 3,00 £ 0,74 4,20 + 0,46 5,31 £ 1,38
OtBepcrus 6,10 £ 1,30 4,00 £ 1,32 4,37 + 1,66 481 £ 1,25
Cymma 13,50 + 1,7 7,00 + 1,93* 7,57 £ 1,84% 10,12 + 1,50%
DOMOIMOHAJIBHBIC PCAKIINU
I'pymusr 4,40 £ 0,46 8,20 = 0,87 2,67 = 0,31 3,88 = 0,82
Boumtocer 2,20 £ 0,31 5,63 £ 1,69 1,50 £ 0,72 3,10 £ 0,94
Ypunanuu 1,76 £ 0,27 342 + 0,42 1,22 + 0,21 2,45 £ 0,73
Cymma 8,36 + 0,68 17,25 + 1,90* 5,39 + 147+ 9,43 + 1,20%»

ITpumedanue. * — [loka3aTenp AOCTOBEPHOCTH IO CPAaBHEHHIO C NaHHBIMH KOHTpONs, # — TOKa3aTeldb JOCTOBEPHOCTH IIO
cpaBHEHHUIO ¢ JaHHbIMU npu UMT, A — nmokaszarenb JIOCTOBEPHOCTH MO CpaBHEHHIO C JaHHbIMU npenapata ZNM npu UMT.

Iepro1 TpaBMBI (depes3 48 4 mociae MOASTHPOBAHMUS
UMT) c NOMOINBIO TECTa «OTKPBITOE IMOJIE» Yy
KUBOTHBIX OIICHHBAJH MOBEICHUYECKHE U HEBPOJIO-
THYECKUE PAacCTPONCTBA, ONMPEACIAIN JIOKOMOTOP-
HYI0 aKTUBHOCTD (KOJINYECTBO MEPECEUEHHBIX KB~
paToB, KOJIMYECTBO BBIXOJOB B IIEHTP), OPUEHTH-
POBOYHO-HUCCIENOBATEIBCKYI0 AKTUBHOCTh (KOJU-
YECTBO CTOEK M 0OCIeTOBaHHBIX OTBEPCTHIA), IMO-
[IUOHANbHBIE peakiH (KOJTUIECTBO aKTOB TPyMHH-
ra, geekauuii u ypuHaiuii). PU3ndecKyo BBIHOC-
JUBOCTh ONpPENESUIM B TECTe IJaBaHUs C Harpys-
ko# 20% oT Macchl Tena, KOOPAWHALNIO ABUKEHUN
1 MBIIICYHBIA TOHYC — IO TECTY CTEPHKHSI, KOTOPBIH
Bpamaercad co ckopocTteio 10 o6/mMun [6].

JXUBOTHBIX colepkaju B CTaHAapTHBIX YCIO-
BUSAX BHUBapus NpU HOCTOSHHOW TeMmmepaType H
BJIa)KHOCTU BO3JyXa CO CBOOOIHBIM JOCTYINOM K
BOJe M mume. Bce MaHMMyIsiIquu TPOBOIMIM B
cooTBercTBuU ¢ JlupektuBoit EBponeiickoro coro3sa
2010/63/EU o 3amuTe »XHUBOTHBIX, HCIIOJB3YEMBIX
B HAyYHBIX MLETAX.

CratucTuyeckyro oOpabOTKy MOJYYEHHBEIX pe-
3yJAbTATOB HPOBOAMWIHM C MOMOLIBIO MNPOTrpaMMbl
SPSS Statistics 17.0. ¢ ucnons30BaHUEM ¢-KPUTEPUS
CtprozieHTa, KpuTepusl YaiiTa U yrioBOro mnpeoo-
pa3oBaHus dDuuiepa.

PE3VJIBTATBI U OBCYXJEHUE
B pesynbpraTe npoBeneHHBIX HCCIEIOBAHUN OT-

M€uYalioCh, YTO B MNEPBOW IpYyMNIE >KUBOTHBIX (MpHU-
meHeHne ZNM Ha (hoHE 4epenHO-MO3r0BO# TpaB-
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MBI) JOKOMOTOpPHAas aKTHBHOCTh CHH3WJIACh B
1,2 pa3a 3a cyeT YMEHBIICHUS KOJIMYECTBA TEpe-
CCYCHHBIX KBAJPaTOB, OJHAKO YBEIHWYHUBAIOCH KO-
JINYECTBO BBIXOJIOB B IEHTP OTKPBITOTO MOJIST; OPU-
€HTHPOBOTHO-HMCCIEN0BATENHCKAS AKTHBHOCTD YBe-
auuuBanack B 1,1 pasza. ITokazaTenu sMOUUOHAIb-
HBIX PEaKIUN M UX BETCTATHBHOTO COMPOBOXKICHUS
YMEHBINANKNCh 332 CYET KoJimuecTBa nedekanuii u
ypuHanuit B 3,2 pa3a MO CPaBHECHUIO C TPYNIOH
koHTposbHOM maTonoruu (p < 0,05). Ilomydennasie
JIAHHBIC CBHJICTEIHCTBYIOT 00 M3MEHEHHUH MPO DU
JTOKOMOTOPHO! aKTUBHOCTH J>XHBOTHBIX C YCHJIe-
HHEM OPHUEHTHPOBOYHO-UCCIEAOBATEIBCKON aKTHUB-
HOCTH W yMEHBIIEHWEM SMOLHMOHAIBHOCTH Yy HHUX
mocne UMT na ¢pone npumenennss ZNM (tabm. 1).

B Ttecre Bpamaromerocs cTepxHs MOKa3aTeln
MBIIIEYHOTO TOHYCa M KOOPJAWHALMH JIBIKEHUH B
rpynmne npuMeHeHus Bemectsa ZNM u B rpymie
nmpenaparta CpaBHEHHsS (MEKCHI0J) ObLIM OAMHA-
KOBBI: KOJIMYECTBO XUBOTHBIX, ymaBmux 10 30 ¢ —
aBa (25%), 30 ¢ — 1 mun — tpu (37,5%), nozxe
1 muH — tpu (37,5%), 94TO JOCTOBEPHO MPEBBIMIAIN
MoKaszaTelu WHTAKTHOTO KoHTpoas (p < 0,05)
(tadn. 2).

®dusnueckas BBIHOCIUBOCTh, T.C. BpeMs IpHU-
HYAUTEIHHOTO IUIaBaHUS C Harpy3Koi, B TpyIIe
KOHTPOJIbHOH MaTOJOTHH 3HAYUTEIBHO CHUXKAJIACh
Ha 30% (p < 0,05), a mpenapatsl ZNM u Mekcuaoa
BOCCTaHOBWJIM MCCIIEyeMbIi MOKa3aTelb 0 YpPOB-
HS MHTAKTHBIX >KMUBOTHBHIX (Tabm. 2).

Taxkum oOpazom, o pe3yiabTaTaM HCCIEeNOoBa-
HUA TpOW3BOMHOE 2-0eH3aMuI0-2-(2-0KCOMHIO0-

13%
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Tadamma 2. BiausitHue npenaparos npoussoaHoro ZNM u mMexkcujiona Ha KOOpAMHALUIO ABMKEHUH U (HU3NYECKYIO
BBIHOCITMBOCTE 4epe3 48 9 mocie MOIETHPOBAaHUSA 3aKPBHITOW UEpPETHO-MO3TOBONW TpaBMBI cpenHel TsokecTu (M £

m), (n = 8)

N HTaKTHBIH

UepenHo-M03roBasi TpaBMa

Ilokasatenu (3a 5 MuH)
KOHTPOJIb

Kontpospaas naronorus | [Ipemapat ZNM ‘ Mekcunon

MbpluieyHbld TOHYC M KOOpPAMHALMS IBUYKEHHM (TECT BpallaOLIErocsi CTEPXKHs)

KomnuuectBo ylnaBIIUX XUBOTHBIX

Jo 30 ¢ 1
30 ¢ — 1 mun 2
ITo3xe 1 Mun 5

6 2 2
1 3 3
1 3 3

@dusuyeckas BHIHOCIUBOCTh (IPUHYIUTEIbHOE IIABAHbE C HArpy3KOi)

[IpogomxuTenbHOCTh IIaBaHbs, ¢| 42,10 + 2,48

28,40 £+ 3,22 39,30 £ 2,68 40,40 + 3,21

JWH-3-UINIEH)YKCYCHOW KHCIOTHI MOJ YCIOBHBIM
o6o3HaueHueM ZNM Ha MOJENH 3aKpBLITOH ue-
PEMHO-MO3rOBOM TpPaBMbl CPEAHEH CTENEHH TsKe-
CTH B TECTE OTKPBITOTO IIOJISI BBI3bIBAE€T U3MCHEHUE
npouiIs JOKOMOTOPHOW aKTHBHOCTH XHUBOTHBIX
C YCUJIEHUEM OPHUEHTHUPOBOUYHO-HUCCIEN0BATENBCKON
AKTUBHOCTH M YMEHBIIEHNE SMOIIMOHAIBHOCTH K-
BOTHBIX, YBETUYHBAET (PU3NIECKYIO BEIHOCIHBOCTH
[0 TECTy IUIaBaHbsl C Harpy3KoW W yJIydIIaeT Ko-
OPAMHALMIO JBUXXCHHI B TECTE BpaIlaIOLIErocs
cTepkHA. Pe3ynbpTaTsl HcclenoBaHMIl yKa3bIBaIOT
Ha Onu3kuil npoduiab GapMakoIOTHIECKOi aKTHB-
HocTH BemiectBa ZNM u pedepenc-npenapara Mek-
CHAOJIa — HaJWu4Yhe LepeOpPONpPOTEeKTOPHOIO, aH-
KCHOJUTHYECKOTO W CEJaTUBHOTO AEHCTBHH.
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ITpousBomnoe  2-6eH3amMun0-2-(2-0KCOMHIO-
JUH-3-WINAEH) YKCYCHOM KHUCIOTHI IMOJ YCIOBHBIM
o6o03HaueHneM ZNM yMeHbIIAET NMPOSBICHUS Ye-

peHHO—MO31"OBOfI TpaBMbI cpe,uHeﬁ TAXKECTHU, BOC-
craHaBJIMBas IOBECACHYCCKYHO AKTUBHOCTb KPBbIC.
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Influence of the Derivative of 2-Benzamido-2-(2-Oxoindolin-3-Iliden)
Acetic Acid on the Behavioral Performance in Rats Exposed
to Traumatic Brain Injury

I.I. Zamorskii and Yu.S. Bukataru

Bukovinian State M edical University, Teatral’naya pl. 2, Chernivtsi, 58002 Ukraine

The influence of the derivative of 2-benzamido-2-(2-oxoindolin-3-iliden) acetic acid designated as
ZNM on locomotor activity and behavioral performance, a state of muscle tone and coordination
of movements and also on physical endurance of rats following moderate traumatic brain injury
was studied. It was found that, the derivative of 2-benzamido-2-(2-oxoindolin-3-iliden) acetic acid,
ZNM, changes the profile of the locomotor activity of animals by improving the animal activity
under study and contributing to reduction of emotionality in animals, increases physical endurance
in swimming test with load and improves coordination of movements in the rotating rod test. The
results from a research study indicate a close profile in pharmacological activity of the substance
ZNM and reference drug mexidol showing cerebroprotective, anxiolytic and sedative effects.

Key words: traumatic brain injury, derivative of 2-benzamido-2-( 2-oxoindolin-3-iliden) acetic acid,
mexidol, open-field test, rotating rod test, swimming test with load
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