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Hens uccnenosanust. Oueuurs 3¢ dexT 60-CyTouHOro BO3ACHCTBHS OCH30aTa HATPHUS H30JIH-
POBAaHHO WM B COYCTAHUH C BBCACHHECM MCKCHIOJA HA THHCUHBIC pa3Mepsl U Maccy Oombrmebepuo-
BOH KocTH npu (OPMHPOBAHHH PETCHEpPaTa B HEH Ha Pa3HbIX cTaguiaX. JIeBIHOCTO KPBRIC MaccoH aBe-
CTH-ABECTH ACCATh IPaMM PACHPEACIIIN Ha TpH cepui: cepus | — mumesas nodaBka GeH30aT HATPHSA
BBOAMIACh uepe3 30HA 60 cyTok B no3upoBke 500 MI/KT U HAHOCHIICHA CKBO3HOM Ac(EKT B GOMbIIC-
GepuoBoit kocty Ha 61 cytkm; cepus Il — ananoruaHoe B cepun | BO3ACHCTBHE COUETANOCH C IIECTH-
JECATHCYTOYHBIM BHYTPHUMEILICYHBIM BBEICHUEM PACTBOPA MEKCHI0TA B JO3UPOBKe S50 MI/Kr; cepus
Il — BBeACHHE Yepe3 30HI SKBHBAICHTHOrO 00beMa (DHU3MOJOTHYCCKOrO pacTBopa a0 rnepdoparmu
koctu. Bo Becex cepusix onpeaeisid aOCOMFOTHYIO MAcCy OOJBIICOSPIIOBOH KOCTH U JIUHCHHBIC Pa3-
MepHI e¢ Teaa u >mudu3os o ucreueHuto 3, 10, 15, 24, 45 cyTok mocne koctHo# Tpasmbl. [lepBuunbie
JAHHBIC AHAJIM3HPOBATHCH B KoMmmbloTepHOH mporpamme «JASP». CraTHCTHYECKYIO 3HAYHMOCTB
MEXKTPYIIOBBIX OTIHYHN NapaMeTpoB onpeacisny npu nomoumwm U-kputepus Manna-Yutan. Otnn-
yus cunTany 3HaunMbeIME Tpu p<0,05. C 3 no 24 cytku sxcnepumenta B Cepun 1 Habmoaanoce cta-
TUCTHYCCKH 3HAYUMOE YMCHBIIICHUC 3HAUYCHHH a0COTIOTHOU Macchl OombpIneOepuoBOi KOCTH OTHOCH-
TeapHO manHbix cepuu 11 B guanazone 4,96%-6,30%, makcumanproit amunsl — 3,35%-5,40%, mupu-
Hbl Tej1a — 5,45%-12,44%, Tommuns Tena — 3,32%-7,78%. B Cepuu Il 3apeructpupoBaHo yBeauue-
HUC TOMIMUHBI Te1a 001pIneOepIOBOl KOCcTH oTHOCUTEIRHO 3HaucHus B Cepun | Ha 4,98% na 10 cy-
TKH U ITUPUHBI Tena Ha 6,67% nHa 15 cytku. ectraecarunaeBHOE BBeACHHE OCH30aTa HATPHS B 103
500 Mr/kr cOmpoBOKAACTCS 3aMEAICHHEM HaOOpa GOIBIICOCPLIOBONM KOCTHIO MAaCChl KOCTHOTO BEINE-
CTBa U MPUPOCTA JTUHCHHBIX Pa3MEPOB, & UCTIONB30BAHNE MEKCHIOA B JO3UPOBKE S0 MI/KT YMEHbIIA-
€T BBIPAKCHHOCTD 3TOro 3ddeKTa.
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QUANTITATIVE ASSESSMENT OF CHANGES IN THE LINEAR SIZE AND MASS OF THE
TIBIA DURING THE FORMATION OF REGENERATE IN IT AFTER PROLONGED EXPOSURE
TO SODIUM BENZOATE AND ADMINISTRATION OF MEXIDOL
Pecherskaya V.P.
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The purpose of the study. To evaluate the effect of 60-day exposure to sodium benzoate in
isolation or in combination with the administration of mexidol on the linear dimensions and mass of
the tibia during the formation of regenerate in it at different stages. Ninety rats weighing two hundred
to two hundred and ten grams were divided into three series: series I — the food additive sodium
benzoate was administered through a gastric tube for 60 days at a dosage of 500 mg/kg and a through
defect was applied in the tibia on day 61; series Il — the same effect in series [ was combined with a
sixty—day intramuscular injection of a 50 mg/kg mexidol solution; series III — injection of an
equivalent volume of saline solution through a gastric tube until the tibia perforation. In all series, the
absolute mass of the tibia and the linear dimensions of its body and epiphyses were determined after 3,
10, 15, 24, 45 days after bone injury. The primary data was analyzed in the computer program "JASP".
The statistical significance of the intergroup differences in the parameters was determined using the
Mann-Whitney test. The differences were considered significant at p?0,05. Series I showed a
statistically significant decrease in the absolute mass of the tibia relative to Series III in the range of
4,96%-6,30%, maximum length — 3,35%-5,40%, body width — 5,45%-12,44%, body thickness —
3,32%-7,78% from day 3 to 24 of the experiment. In Series II, an increase in tibial body thickness
relative to the value in Series I was recorded by 4,98% on day 10 and body width by 6,67% on day 15.
Sixty-day administration of sodium benzoate at a dose of 500 mg/kg is accompanied by a slowdown in
the tibial mass gain and an increase in linear size, and the use of mexidol at a dosage of 50 mg/kg
reduces the severity of this effect.
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BeegeHune. Mo gaHHbIM BO3 cMepTHOCTL OT TpaBM cocTaBnfeT 4,4 MUANNOHA ClyYa-
eB B rof, 1 B Bo3pacte oT 5 10 29 fieT ABNAETCA TPETbel U3 NATU OCHOBHbIX NMPUYUH CMEPTHO-
CTU. My>XX4YMHbI MOABep>KeHbl YABOEHHOMY PWUCKY CMepTHOCTW OT TpaBM, B CPaBHEHUWN C
XeHwunHamn; B 75% crydyaeB CMepTHOCTb OT TpaBM MPOMCXOANT B pe3ysibTaTe AOPOXHO-
TPAHCMOPTHbLIX MPOUCLIECTBUI [4].

Cepbe3Holi 3KOHOMUYECKOW M 3KONIOTMYECKOW Npo6aemoit ABNsSeTCs nopya MULLLEBbLIX
NPoAyKTOB. 10 CTAaTUCTUYECKUM AAaHHbIM B MUpe 0K0/0 31% NpoAyKTOB NUTaHWUSA Bblbpackl-
BalOTCA M3-3a NOPYM, MO3TOMY OCTPO CTaeT BOMPOC O MPOLNEHUU CPOKOB WX XpaHeHUs 3a
CYeT NPOMbILUNIEHHOrO UCMONb30BaHUSA BeLEeCcTB C aHTUMUKPOOHON, aHTUTPUOKOBOW M aHTU-
(hepMEHTHOWN aKTUBHOCTLIO [2]. B HacToslee BPeEMS LUMPOKOE MPUMEHEHNE HAXOAUT UCMOb-
30BaHMe B KayeCTBe KOHCEpBAaHTOB HATPUEBOW W KanueBol cofieli 6eH30MHOW KUCNOTbl, 0f-
HaKo cfiegyeT yumTblBaTb U CMEKTP YCTAHOB/IEHHbIX HebNaronpuATHbIX 3PHEKTOB OT A/n-
TeNIbHOr0 UX BO3AeWCTBUA, TAKMX KaK MyTareHHOCTb, B/IMSHUE Ha (DYHKLUW NEYeHN U MoYek,
passuTune ambpunoHa [5].

Mpy 3TOM 3D eKTbl ANMTENLHOrO BO3AENCTBUA CONeil 6eH30MHOM KUCMOTbl Ha MOp-
(horeHe3 KOCTHOM CUCTEMbI, XPALWEBYK TKaHb OCTATCA MasioM3yyeHHbIMU. [pakTnyecku
HeT JaHHbIX 0 MopdoreHese TpybyaTbiX KOCTeid NMpu MPOTEKAHUM B HUX NPOLECCOB POPMU-
pPOBaHMSA KOCTHOM TKaHW Npu 3a>KWBEHUN Nepenoma KocTu.

Llenb nccnegoaHusa. OueHUTb ahdekT 60-CyTOUHOro BO3AeincTBns GeH3oaTa HaTpus
M30/IMPOBAHHO WM B COYeTaHWU C BBEAEHUEM MeKCMA0Na Ha /INHeilHble pa3Mepbl U maccy
60nbWebepyo0BO KOCTM NPpU (POPMUPOBAHUMN pereHepaTa B Heil Ha pasHbIX CTagusx.

MaTtepunan u mMeToAbl uccnefoBaHus. [eBAHOCTO KpbIC 3pesoro Bo3pacTa Maccol
ABECTU-ABECTN [ecATb rpamMm pacnpegennnu Ha Tpu cepum (Tabnuua).

Tabnmua

Pacnpe,qeneHVle 060bEeKTOB nccnegoBaHmna Ha cepum

Cepusa (n=30 B Ka>Xa0i1) OnucaHve NPOBOAMMBIX 3KCTNEPUMEHTA/bHBIX MPOLEeayp
Cepuss T «MopenvpoBaHne TueBas fo6aBka BBOAWUMACH Yepe3 30HA 60 cyTok B fo3vpoBke 500
OMTENBHOTO  BO3ZEMCTBUA  MWZIMIPaMM Ha Kusorpamm. lMpouecc penapaTviBHOrO OCTeOreHesa B
6eH30aTa HaTpus» 60/1bLLEGEPLIOBOI KOCTN MHMLIMMPOBANN ee CKBO3HOM nepdopaLyein B
MeCTe repexofa NPOKCUMasIbHOro anngusa B anadms Ha 61 cyTku [1]
Cepuss TT «MopgenunpoBaHne AHanornyHoe B cepumn T BO3AENCTBME OKasbiBasiocb M B cepumn TI

KoppeKLuum ahekTa OAHAKO COYETANOCh C LUECTUAECATUCYTOUHLIM BHYTPUMbILLEYHbLIM
LO/MTENbHOTO  BO3LENCTBMS  BBEAEHMEM pacTBopa MeKCuaona B [03vpoBke 50 Munavrpamm Ha
GeH30aTa HaTpus» Kuorpamm Macchbl Tefia

Cepusa TIT«KOHTPO/b» BBegeHve 4epe3 30H[ 3KBUBAJIEHTHOTO 06beMa (PU3MOIOrMYECKOro

pacTBopa A0 MHMLMALM NPOLIECCa PenapaTyBHOIO OCTeoreHesa

Mpy NpoBeAeHMY yKa3aHHbIX Bbllle 3KCMepuMeEHTa/IbHbIX MPoLeayp PyKOBOACTBOBA-
nuck nonoxeHuamu Aupektuebl 2010/63/EU EBponeiickoro napnameHta n CoseTta EBpo-
neiickoro coto3a [3]. Cpokun 3KCrepuMeHTa COCTaBUAN TPETbU, AecATble, NATHajLaTble, [Ba-
AuaTb YeTBepTble Y COPOK NATbIE CYTKM MOC/Ne CO3[4aHUs CKBO3HOro Aedekta B 60nbLuebep-
LLOBOW KOCTW. ABCOMOTHYIO Maccy KOCTW Onpeaensnn Ha TOPCUMOHHbIX Becax WT-1000, nu-
HeilHble pa3mepbl - WTaHreHunpkyna 3yop TUTLL-T-150-0,01. Mony4yeHHble NepBuUYHbIE faH-
Hble 06 abCONOTHOW Macce, ANMHE, WMPUHE NMPOKCUMAaNbHOIO0 U AUCTANIbHOIO KOHLOB, LIK-
pUHE 1 TONWNHe Tena 60nbliebepLoBOii KOCTU aHaNIN3MpPoBannUCh B IMLEH3NOHHOW KOMIMbIO-
TepHoW nporpamme «JASP». Bbluucnsanm meanaHy, nepsblil U BTOPOW KBapTWUAWU, NPOBEPSAN
TUM pacnpefeneHns faHHbIX C NoMoLLbio TecTa LWanupo-Ywunka n yctaHasiMBanu CTatucTu-
YECKYH0 3HAYMMOCTb MEXTPYnmnoBbIX OTANYWIA NMapaMeTpoB npu nomouwm U-kputepus MaH-
Ha-YUTHU. OTAnumna cumtanm sHayumsiMmmn npun p?0,05.

PesynbTatbl. B Cepun T Habnoganocb yMeHblUeHMEe 3HAYeHUA abCoONOTHOM Macchl
60nbWebepLoBO KOCTU N €e NIMHEeNHbIX pa3MepoB OTHOCUTENbHO pe3ynbTatoB cepumn TIT Ao
24 cyTOK aKcnepumeHTa ((hasbl peMoaennpoBaHuns).



Ha 3 cytku (B ¢a3y Bocnajenus) abCONMOTHAST Macca KOCTH YMEHbIanach ot 512 Mr
no 481 wmr (6,30% (p=0,009)), naura — ot 38,6 MM mo 37,1 mm (3,95% (p=0,017)), mupuna
Tena — ot 2,9 MM 10 2,7 MM (5,45% (p=0,025)), Tonuunaa tena — ot 3,7 MM 1o 3,4 MM (6,59%
(p=0,009)), muprHa NPOKCUMAJIBHOTO KOHIA — OT 7,0 MM 110 6,7 MM (4,29% (p=0,020)).

Ha 10 u 15 cytku (B ¢asy nuddepeHInpoBKH KIETOK U HOPMUPOBAHHS TKAHECTICLIU-
¢dudeckux CTPyKTyp M B a3y MX PEeOpraHM3alud U MHUHepaiu3anun) abCOMOTHAs Mmacca
6opIedepoBoil KOCTH yMeHblIanack oT 506 mr no 476 mr (6,26% (p=0,007)) u ot 512 Mr
1o 480 mr (6,03% (p=0,011)), nnmmua — ot 39,8 Mm o 37,6 mm (5,40% (p=0,002)) u ot 40,0
MM 10 38,2 MM (4,74% (p=0,002)), mmmpuna tena — ot 3,0 mm 1o 2,7 mm (12,44% (p=0,006))
u ot 3,0 MM 10 2.8 MM (7,58% (p=0,019)), Tonmmua tena — ot 3,8 mm g0 3,4 mm (3,32%
(p=0,006)) u ot 3,9 MM 10 3,6 MM (7,78% (p=0,004)), muprHa NMPOKCUMAIBHOTO KOHLIA — OT
7,1 mm 1o 6,7 mm (5,07% (p=0,017)) m ot 7,1 Mmm 110 6,7 MM (4,67% (p=0,039)).

Ha 24 cyrku (B a3y pemonennpoBaHHUsl) COXPAHSJIOCH YMEHBIIEHHE aOCONOTHOM
macchl oT 514 mr no 489 mr (4,96% (p=0,040)), nmuabl — ot 40,1 Mm go 38,7 mm (3,35%
(p=0,040)), mmpuns! Tena — ot 3,1 MM 1o 2,8 mm (7,01% (p=0,006)), TommuHa Tena — ot 3,9
MM 10 3,7 MM (6,18% (p=0,017)). Ha 45 cytku (B ¢a3y ucxona) 3aperucTpupOBaHO JIUIIb
CHW)KEHHE ITUPUHBI TeJia OonbinedeprioBoii kocTu oT 3,1 MM 10 2,9 mm (4,65% (p=0,005)).

B Cepun II Tommuuua tena GonbineOepoBO KOCTH YBEIHYUBAIACH OTHOCHTENIBHO
3Hauenus B Cepun I ot 3,4 MM o 3,6 mm (4,98% (p=0,038)) na 10 cyTku, a mupuHa Tena —
ot 2,8 MM 10 3,0 MM (6,67% (p=0,028)) Ha 15 cyTku.

3akmiouenune. lllecTunecsaTunHeBHOE BBeAeHUE OEH30aTa HATPHUSA B JI03€ ISATHCOT
MWJLTUTPaMM Ha KHJIOTPaMM 10 MOMEHTa HaHECEHHsI KOCTHOH TPaBMBbI B IMOCJIEAYIOLIEM Te-
pHOAe pernapaTUBHOTO OCTEOTeHe3a COMPOBOXKAAETCS 3aMeJIeHneM Habopa OosbineGepioBoi
KOCTBIO MacChl KOCTHOTO BEILIECTBA M MPHUPOCTA JMHEHHBIX Pa3MepoB, MO CPABHEHUIO C KOH-
Tposem. Mcronp3oBaHNe MEKCHUAONA B TO3UPOBKE SO MIJUITMIpaMM Ha KMJIOTPaMM YMEHbINa-
€T BBIPAXKEHHOCTh 3TOTrO 3(PQeKTa B OTHOIEHUH H3yYaeMbIX MAKPOCKOIMHMUYECKUX ITOKa3aTe-
Je# KOCTH, 0OCOOEHHO IIMPHUHBI U TOJIIUHBI €€ TeJa.
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AnHortanus. JlanHag pabota nmocBsmeHa H3YUYCHHIO MOP(OTOrHIeCKUX H3MEHEHUH 110 JHIK-
HEUCTIOCTHOU U OKOJOYITHOH CITFOHHBIX JKEJIE3. DTH HPOLIECCHl PACCMATPUBAIOTCS HA MAKPOCKOIHYC-
CKOM U THCTONOTHYCCKOM YPOBHSX, OTMEUAs Maccy, PYHKLIUH U NEPECTPOHKY NAPCHXUMBI U CTPOMBI
skene3. Taxoke 9TH M3MEHEHN CPaBHHUBAIOTCS B PA3HBIX BO3PACTHBIX KATETOPHAX, aHATU3UPYA UX pas-

152



