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BIVSTHUE MATHUTO®OPE3A PETABO/IVIJIA U T/TIOKOHATA
KAJIBITVSI HA KOCTHYIO TKAHD YETIOCTU KPOJIMKA
IOCJIE OIEPAIIVIY NEHTATBHOV UMIIJTAHTAITUU
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T'HY «Mncmumym Iopowkosoti Memannypeuu», Munck’

Llenv. M3yuenumv pusukomexanuveckue c60ilicmea KOCMHOU MKAHU NOCe onepauuu O0eH-
ManvHol uMnaaHmayuy u maznumodgopesa 10%-20 pacmeopa enrokoHama kanoyus u 5%-o pac-
meopa pemabonuna 6 IKCNepUMeHmManvHblX YCI06USIX.

Mamepuanot u memoowt. Kponuxam nopoovt WiUHWUAAA NO0 HAPKO30M MUONEHMANA HAMPUS
cO0Ky om pe306 HUNHeL HenCmU YCMAaHABIUBAIU BUHMOB01L 0eHMANbHBLI UMNIAHMAmM GUpMbL
Bepnatin, 3x5 mm ¢ naccusHoii pe3v6oti u enaoxoti nosepxrocmoio us mumara GRADE 4. 2Kusom-
Hbix Habnoanu 6 meyerue 30, 45, 60 u 90 cymox. Yepes 14 cmok nocne onepayuu deHmanv-
HOTL UMNTIAHMAUUU HUBOMHBIM ONBbIMHOLL 2pynnvl nposodunu 10 npoyedyp mazHumogopesa
10%-20 pacmeopa enokoHama Kanvyus u 5%-20 pacmeopa pemabonuna noouepeoro. Vsyuanu
peHmeeH0102UUecKy 0 NIOMHOCb 00pA31408, cO0epHaHue 6 HUX Kanvuus u gocgopa.

Buwisoowt. [Ipumenenue maznumodgopesa 10%-o020 pacmeopa entokoHama Kanvyus u 5%-o02o pac-
meopa pemabonuna nocie onepayuu 0eHManvHOl UMNIAHMAYUY NOBbIULAEM KA1eCt80 0Ccmeo-
uHmezpayuu 0eHManvHLIX UMNIAHMAMO8, YCKOPSAem NPpoyeccol MUHEPANU3AUUL KOCHOL mKa-
HU HA N0BePXHOCMU UMNIaHmama. Penmeenonozuueckas naomuocms KOHMPObHbLX 00pa3i,08
KOCMHOTU MKAHU, npusiezaou,eti K no8epxXHocmu umnianmama, Hopmanusyemcs x 90-m cymxam,
a 6 onvime K 60-m cymxam. Codeprarue Kanvyus u gocgopa 6 KOCMHOL MKAHU HA NOBEPXHOCIU
UMNIAHMAMa, CUIa e20 cOeOUHeHUsT ¢ KOCIHOL MKAHbI0 6 ONbIMHOL 2pynne HOPMALU3YIOMcs
K 60-m cymkam, a 8 KoHmponvHoii zpynne — Kk 90-m.

Kntouesvie cnosa: denmanvHvle UMniaHmamol, 0CMeouHme2pauus, KOCMHAL MKAHb, MAZHU-
mogbopes, pemabonus, enoKOHAM KANbUUSL.

A. A. Ostapovich, S. V. Ivashenko, V. A. Chekan, T. V. Gamzeleva

THE EFFECT OF MAGNETOPHORESIS OF RETABOLIL AND CALCIUM
GLUCONATE ON RABBITS JAW BONE AFTER DENTAL IMPLANTATION

Aim To study the physicomechanical properties of bone tissue after dental implantation and
magnetophoresis of 10% calcium gluconate solution and 5% retabolil solution in experimental
conditions.

Materials and methods. Chinchilla rabbits under sodium thiopental anesthesia, on the side
of the lower jaw incisions, were fitted with a Verline screw dental implant, 3x5 mm with a passive
thread and a smooth titanium surface GRADE 4. The animals were observed for 30, 45, 60 and
90 days. After 14 runoff after the operation of dental implantation, the animals of the experimental group
underwent 10 magnetophoresis procedures with a 10% solution of calcium gluconate and 5% solution of re-
tabolil in turn. We studied the X-ray density of the samples, the content of calcium and phosphorus in them.

Conclusions. Magnetophoresis of 10% calcium gluconate solution and 5% retabolil solution after
dental implantation operation improves the quality of osseointegration of dental implants, accelerates

56 - BOEHHASI MEOULIMHA - 4/2020 a0



Jlewebrno-npogpunaxmuueckue sonpoco. [T

OpurnHanbHble HAyYHbIE ITYOIMKAIVIN %

the processes of bone mineralization on the implant surface. The X-ray density of the control samples
of bone tissue adjacent to the implant surface is normalized by the 90" day, and in the experiment
by the 60™ day. The content of calcium and phosphorus in the bone tissue on the surface of the implant,
the strength of its connection with the bone tissue in the experimental group is normalized
by the 60" day, and in the control group by the 90" day.

Key words: dental implants, osseointegration, bone tissue, magnetophoresis, retabolil, calcium

gluconate.

PUMEHEHUE AEHTaAbHbIX WMMAAHTa-
TOB B Ka4yecTBe OMNop Pa3AMYHbIX Op-
TONEAMYECKUX KOHCTPYKLIMIA 3aHSNO OTAEAb-
HYIO HULLY B CTOMATOAOrMKU. ITO 0OYCAOBAEHO
BbICOKOM PACNPOCTPAHEHHOCTbIO YaCTUUYHOM
M MOAHOWM AAEHTUM Y MALMEHTOB Pa3AMYUHbIX
BO3PAaCTOB, a TakXe LUMPOKMMU BO3MOXHOCTS-
MW MPUMEHEHNS AEHTAAbHbIX UMMAQHTATOB.

B HayuHOW cpeae aKTMBHO BEAYTCS UCCAE-
AOBAHUA MO M3YUYEHUIO MPOLIECCOB OCTEOUH-
Terpauumn AeHTaAbHbIX UMMNAAHTATOB, pas3pa-
H6aTbiBaAOTCA PaA3AMUYHbIE METOAMKU A€UYEHUS,
HanpPaBAEHHbIE Ha YAYULLEHUE CBSI3U MEXAY
MMMNAGHTATOM U KOCTHOW TKaHbtO. OTAEAbHbIN
MHTEPEC MPEACTABASIET CPOK Harpy3ku AeH-
TaAbHbIX MMMAQHTATOB MOCAE MX YCTAHOBKM.
BOAbLLUMHCTBO aBTOPOB CXOASITCA BO MHEHWMU,
YTO M3roTaBAMBATb MOCTOSAAHHbIE OpTOMEeAMYe-
CKME KOHCTPYKLIMW C OMOPOM Ha MMMAAHTaTax
PEKOMEHAYETCA He paHee, uem yepes 3-4 me-
csila nocae onepauumM UmMmnAantauuu [1, 3, 7].
B cAyyae yCTaHOBKM AEHTaAbHbIX MMMAQHTa-
TOB MpW onepauusax CUHYC-AMdTUra UAM pac-
yenAeHus rpedbHs aAnbBEOASIPHOIO OTPOCTKA
YEAKOCTM OCTEOMHTErpaLmsa MOXET COCTaBUTb
A0 6 mecsueB [3, 9]. MNpu yBeAnueHnr o06bE-
Ma aAbBEOASIPHOrO OTPOCTKA YEAOCTEN KOCT-
HbIMW ayTOTPAHCMNAAHTATOMW OAHOMOMEHTHAS
YCTAHOBKa AEHTaAbHbIX UMIMAAHTATOB HE PEKO-
MEHAYETCH B CBA3U CO CAOXHOCTbIO MPOrHO3a
pe30pbLnrM KOCTHOM TKaHW U BbICOKOM Be-
POATHOCTbIO AE3UHTErpauMm MMMNAAHTATOB.
B atom cayuae onepaumio UMMNAaHTaUmMm npo-
BOAAT uepe3 3-4 mecaua nocae onepauuu
yBEAMUYEHUA 0ObEMA KOCTHOM TKaHW, a op-
TONEAMYECKNE KOHCTPYKLMU WIrOTaBAMBAIOT
yepes noA-ropa u bonee [3, 8, 9]. B TeueHune

AAMTEABHOTO MEPUOAA BPEMEHU AEYEHME
nauMeHTa He 3akOH4YeHO. B cBA3M C aTUM
BEAETCHA NMOMCK METOAOB AEUYEHUS, KOTOPbIE
NMO3BOAAT COKPATUTb CPOK OCTEOMHTErpaLmm
AEHTAAbHbIX UMMAQHTATOB M MOBbICUTb KayecT-
BO COEAMHEHUSA KOCTb-UMMA@HTaT. ATOr0 MOX-
HO AOBUTBLCA BO3AEMCTBYA HA CaM AEHTaAbHbIN
UMIMA@HTaT M3MEHSAS ero cCoCTaB, MOBEPXHOCTD,
MWUKPOCTPYKTYPY, NMOKPbIBAs €ro pa3AnMyHbIMU
AEKAPCTBEHHLIMWU U OUONOTMYECKU aKTUB-
HbIMK BewecTBamu [1, 7, 8]. OpHako Gonee
NepcrneKkTMBHbIM MPEACTABAAETCH YAYULLIWUTb
N YCKOPUTb OCTEOMHTErpauMni0 AEHTaAbHbIX
MMMNAQHTaATOB, BO3AEWUCTBYS Ha pereHepupy-
FOLLLYHO HAa NOBEPXHOCTU UMMAAHTaATA KOCTHYHO
TKaHb [8, 10]. Mbl NOAYUMAK XOpOLUNE PESYAb-
TaTbl BAUSIHUA MarHutopopesa peTaboariaa
N TAFOKOHaTa KaAbLMA Ha MOPPOAOTUKO KOCT-
HOW TKaHW W YAYYLLEHWE OCTEOMHTErpaLmm
AEHTaAbHbIX UMIMAGHTATOB, OAHAKO HET AQHHbIX
O BAUSHWUM MPEANOXKEHHOM METOAMKM Ha GU3N-
KOMEXaHUYeCKne CBOMCTBA KOCTHOW TKaHMW.

MO3TOMY WeAbKd HACTOSILLEr0 WMCCAEAO-
BaHUSA ABUAOCb M3yuyeHUe PpU3MKOMEXaHMYe-
CKMX CBOWCTB KOCTHOMW TKaHM MOCAE onepa-
UMW AEHTAAbHOW MUMMNA@HTAUMKU U MarHUTodpo-
pe3a 10%-ro pactBopa rAtOKOHaTa KaAbLMS
n 5%-ro pacteopa petaboanna B 3KCMepu-
MEHTAAbHbIX YCAOBUSIX.

Martepuan u metoabl

JKCNEePMMEHT NPOBEAEH Ha 24 KPOAUKaXx
NOPOAbI LLUMHLLUWAAG, Camuax CTaTUCTUUYECKMU
He pasAnyalolMXcAa MO Becy M BO3pacTy,
12 onbITHbIX U 12 KOHTPOAbHbIX. B KOHTPOAb-
HOM W OMbITHOW rPpynnax XWBOTHbIM MOA BHYT-
PUBEHHbIM HAPKO30M TUOMEHTaAa HaTpus
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NPOBOAMAM OMpeauno AEHTaAbHOW WUMMAQH-
Tauuu no obLENPUHATON METOANKE. MCnoAb-
30BaAM 3apermMcTpMpoBaHHbI BUHTOBOW AEH-
TaAbHbIM UMNAAHTAT GUPMbI BepaaiH, 3x5 Mmm
n3 tutaHa GRADE 4 ¢ naccuBHOM pe3bbol
M TAAAKOM MOBEPXHOCTbIO. YCTaHaBAMBAAM 3a-
FAYLIKY BHYTPUKOCTHOM 4aCTW MMMAAHTATa,
Kpasi paHbl yLUMBAAM HEpacCacCbIBAKOLIMMCS
LLIOBHbIM MaTepuanoM. AAST NPODUAAKTUKM
BOCMAAUTEAbHbIX THOMHBIX OCAOXHEHWM M-
BOTHbIM OAHOKPATHO BHYTPWUMbILLEYHO BBO-
AvAn 1 200 000 epnHUL, BUUMAAMH-3. XXUBOT-
HbIX KOHTPOABHOWM M OMNbITHOW rpynn HabAoAa-
AM B TeuyeHue 30, 45, 60 1 90 cyTok.

Uepes 14 cyToK nocae onepaumm AeHTaAb-
HOM MMMAQHTALMKU XXMBOTHbIM OMbITHOM Tpyn-
nbl npoBear 10 npoueayp mMarHutodopesa
10%-ro pacTBopa rarokoHaTta Kanbums n 5%-ro
pacTBopa peTaboAMAa NOOYEPEAHO. AAST MArHW-
TOTEpanMn UCMOAb30BaAM annapar «[papueHT-1».
Mpoueaypbl NPOBOAMAUCH KaXAbl€ CYTKU WUAU
yepes CyTkn B TeueHne 10 MUHYT Npu yactote
nepemMeHHOro MarHMTHoro noAs 50 I, 1 Npu KUH-
TEHCUBHOCTU MArHUTHON MHAYKLIMK 30 MTA.

XXMBOTHbIE HAxOAMAUCb Ha CTaHAAPTHOM
paunoHe BuBapus. NMocre OKOHYAHUSA IKCne-
PUMEHTA XXMBOTHbIX BbIBOAUAU U3 OMbITa MOA
HapKO30M. Bpanan yyacToK HWXHEN YEAOCTU
C YCTAHOBAEHHbIM AEHTAAbHbIM MMIMAQHTA-
TOM, duKcupoBann B 10%-Hom pacTBope $op-
MaAKHa.

O6pasLbl KOCTHOM TKaHU C YCTAHOBAEHHbI-
MW AEHTaAbHbIMW UMMAGHTaTaMKU UCCAEAOBA-
AV Ha MHOIOCPEe30BOM CMMPaAbHOM KOMMbHO-
TepHoMm Tomorpade «Somatom-Volum Zoom»
dnpmbl CmeHc. OparmMeHTbl YKAaAbIBAAUCH
Ha MAOCKYIO AEKY CTOA@ U CKaHMPOBAAUCH MO
06LWENPUHATON MeTOoAMKe. PekoHCcTpympoBa-
AM U306paxeHnss 06pasLoB CKaHaMK TOALLIA-
HOW B 1-2 MM. [TAOTHOCTb CTPYKTYpPbl KOCT-
HOW TKaHW M3yyanacb MPU MOMOLLM OAHOM
M3 NPOrpaMMHbIX QYHKLMN KOMMbIOTEPHOIO
Tomorpada - AEHCUTOMETPUU. PeHTreHOoAO-
FMYECKYH MAOTHOCTb KaXXAoro obpasua peru-
ctpupoBanm B 30 pasAnyHbIX TOYKax, pacmno-
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AOXEHHbIX MaKCMMaAbHO BAM3KO K MOBEPXHO-
CTU UMMAQHTaTa.

Mocae aToro M3 0b6pasLoB KOCTHOM TKaHU
N3BAEKAAU AEHTaAbHble UMMNAAHTaTbl. C NoMo-
LLbKO FPAAYMPOBAHHOIO AMHAMOMETPUYECKO-
ro KAKOYa AASL XMpPYpruun (Gupmbl MIS) onpeae-
ASIAM YCUAME, HEODOXOAMMOE AAS U3BAEYEHMSA
AEHTAaAbHOro MMMAAHTaTa.

AN M3YyYeHUS MUHEpPaAM3aLMK  OTAEASIAKU
dparMeHT KOCTHOM TKaHW, NMPUAEraBLUMK K MO-
BEPXHOCTM UMNAa@HTaTa. OnpeAeneHre INEeMEHT-
HOro cocTaBa MPOBOAMAOCH Ha CKaHWPYHOLLIEM
3AEKTPOHHOM MUKpockone «CamScan 4»
C 3HEepProAMCrnepCcUOHHbIM MWKPOPEHTIEHO-
cnektpanbHbiM aHaAndatopom «INCA 350»
onpmbl «Oxford Instruments» (AHrAmns). Mu-
HUMaAbHbIA NPeAen OOHapPYXEHUS INEMEH-
Ta - 0.5%. TOYUHbIN KOAMYECTBEHHbIV aHAAU3
npu coaepXXaHum anemeHTa ot 1%. Paspelua-
fowas cnocobHocTb AaHHoro C3M no na-
cnopty - 40 A. TaybuHa NPOHUKHOBEHMSA
3NEKTOPOHHOrO Ny4yka B obpaseu, 1 Mkm, 06-
AacTb Bo36yxaeHua 0.5 MKm. MorpelHocTb
meTopa 3 - 5 OTHOCUTEAbHbIX MPOLEHTOB. N3-
yyaAn 5 Nnpon3BOAbHO BblOpPaHHbIX yYaCTKOB
KOMMNAaKTHOW 1 rybuyaTor KOCTHOM TKaHMW.

Pe3ynbTaTtbl MccAepOBaHUS 06paboTaHbl
C NOMOLLbIO CreunanbHbIX MPUKAAAHbBIX MPO-
rpamm Statistica n Microsoft Excel ¢ Bbluu-
CAEHWEM cpepHen apudmeTmyeckon (m),
MeanaHbl (M), BEpXHEro u HUXHero KBapTm-
Aen (25/75), BEpPOATHOCTU AOCTOBEPHOCTU
CpaBHMBaeMbIX BeAUYMH (p). CpaBHMBaAK 3Ha-
YEHUA OMbITHOM U KOHTPOAbHOM TPyNMbl, MO-
AYUYEHHbIE 3a OAMHAKOBbIVM MPOMEXYTOK Bpe-
MEHMW, a TaKXe 3HAUEHUS B MPEeAEeAax OAHOM
rpynnbl, USMEHAOLWLMECH BO BPEMEHU. Pasau-
ynsa paccMaTpUBaAUCb Kak AOCTOBEPHbIE NPK
p < 0,05 [1].

Pe3ynbTaTbl U 06Cy)XAEHWE

M3 paHHbIX, NPEACTABAEHHbIX B Tabauue 1,
BMAHO, YTO PEHTreHoAOrMyeckasi MAOTHOCTb
KOCTHOW TKaHM B KOHTPOABHOW rpynne nocre-
NeHHO yBeAnuMBaetcs U K 90-m cyTkam Ao-
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CTUraeT HOPMAaAbHbIX 3HAYEHUW, COOTBET-
CTBYHOLLMX NOKa3aTEAIM PEHTITEHOAOIMYECKOM
NAOTHOCTM KOMMAKTHOM MNAACTMHKW. B onbIT-
HOW rpynne PeHTreHOAOrnYyeckasi NAOTHOCTb
KOCTHOM TKaHW TakXe NOCTENEHHO YBEAUUU-
BaeTcs, OAHAKO AOCTUraet GU3MOAOrMYECKUX
3HauyeHun yxe K 60-m cytkam. lNpun atom ye-
pe3 30 CyTok mocAae onepauun AEHTaAbHOM
UMNAaHTaunMM U marHutooopesa 10%-oro
pacTBOpa rAHOKOHAaTa Kanabuus ¢ 5%-m pac-
TBOPOM peTaboAMAa PEHTFEHOAOTMUECKAs MAOT-
HOCTb KOCTHOM TKaHW, NMPUAEratoLLEN K MOBEPX-
HOCTW MMMNAGHTaTa, CTaTUCTUYECKM AOCTOBEPHO
6OAbLLE KOHTPOABHOIO 3HauyeHusa Ha 4,85 %.
Ha 45-e cyTkM 3TOT nokasaTeAb CTaTUCTU4Ye-
CKU AOCTOBEPHO OOAbLLE KOHTPOABHOIO 3Ha-
yeHusa Ha 7,3 %, a Ha 60-e cyTku - Ha 4,22 %.
K 90 cyTkam peHTreHoAornyeckas NAOTHOCTb
KOCTHOM TK@HU XMBOTHbIX KOHTPOABHOM U OMbIT-
HOW Tpynn CTATUCTMUYECKU HE pal3AMyaeTcs
(Tabanua 1).

Tabauua 1. PeHTreHoAOrMueckas NAOTHOCTb
06pa3L0B KOCTHOM TKaHU, NPUAETaIOLLEN
K MOBEpPXHOCTU UMMNAaHTaTa, (HU)
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B KOHTPOAbBHOW W OMbITHOW rpynnax MOMEHT
CUAbI, MPUKAAABIBAEMbIN K MMIMAGHTATY, CTa-
TUCTUYECKM AOCTOBEPHO MOBbLILLAETCA C yBe-
AMYEHMEM CpPOKa BOCCTAHOBAEHWUSI KOCTHOM
TKaHW. Mpn 3TOM, B KOHTPOABHOW rpynne Ha-
MMeHbLuee 3HavyeHne B 8 Ncmv HabAaopanoCh
yepes 30 cyTOK NocAe onepauuu yCTaHOBKMK
AEHTAAbHbIX MMMAAHTATOB, a HauboAbluee
3HauveHne B 18 NcM perncrpupoBanoChb 4e-
pe3 90 cyTokK.

B onbiTHOM rpynne yepe3 30 cyToK nocae
YCTAHOBKM AEHTAAbHOIO MMMAaHTaTa B KOCT-
HYI TKaHb YCUAME, HEOOXOAMMOE AASl €0 W3-
BAeYeHus, cocTaBmno 11 Ncwm, uto B 1,38 pasa
BbllLIE KOHTPOALHOIO 3HauyeHus. Yepes 45 cy-
TOK MOCAE YCTaHOBKU AEHTAAbHOIO UMMNAAHTa-
Ta YCUAME, HEODXOAMMOE AAA Er0 U3BAEUEHNS,
coctaBuno 15 Ncwm, yto B 1,25 pasa Bbilwe
KOHTPOAbHOIro 3HauveHusa. Yeped 60 cyTok
NOCAE YCTAHOBKM AEHTAAbHOrO MMMAAHTaTa
yCUAME, HEODXOAMMOE AASl ETO U3BAEUYEHMS,
coctaBnuno 19 Ncm, uto B 1,25 pasa Bbllle
KOHTPOABbHOIo 3HaueHuda. Yeped 90 cyTok
NOCAE YCTAHOBKM AEHTAAbHOrO MMMAAHTaTa
yCUAME, HEODXOAMMOE AASl ETO U3BAEUYEHMS,

MpumMeduaHue: BTabauue ykazaHbl MeanaHa,
BEPXHUN KBAPTUAb / HUXHUN KBAPTUAb

* - CTATUCTMUYECKM AOCTOBEPHbIE pPa3AMUMUSA
(p < 0,05) Npn cpaBHEHWU C FPYMNMON «<KOHTPOAb».

B Tabanue 2 npeacTaBAEHbI 3HAYEHUS YCU-
AMI, HEOOXOAMMbBIE MPU U3BAEYEHWUU AEHTaAb-
HbIX MMMNAQHTATOB M3 KOCTHOM TKaHW YEeACTH
3KCMEePUMEHTAAbHbIX XWBOTHbIX. BMAHO, uTO

KOHTPOABHASR 10% pacTBOp rAtOKOHaTa
CyTku KaAbLMA 1 5% pacTBop coctaBuno 20 Ncm, uto B 1,1 pa3a Bbille
reynna 6oAMAa
pera KOHTPOAbHOI0 3HauYeHus (Tabaunua 2).
30 1529 1607+
15 15035/95346 151197£31*631 Tabavua 2. MOMEHT CUAbI NPU U3BACUEHUU
1520 / 1623| 1687 / 1739 AEHTaAbHbIX UMNAQHTaTOB U3 KOCTHOMU TKaHu (Ncm)
60 1704 1779* CyTKM KoHTpoabHass |10% pacTBop rAtokoOHaTa KaAbLMA
1689/ 1714 1743 / 1795 Y rpynna 1 5% pacTBop petaboanaa
90 1804 1817 30 82 11+ 2
1793 /1821| 1795/ 1834 45 12+£2 15+ 2
PeHTreHonoru- 1807 60 15+ 2 19+2
yeckasi NAOTHOCTb 1793 / 1828 90 18+ 2 20+ 2
KOMMNaKTHOM
NASCTUHKM AaHHble copepXaHua KanbLma B 0bpas-

Lax KOCTHOW TKaHW XWMBOTHbIX KOHTPOAbHOM
rpynnbl M nocae marHutopopesa 10%-oro
pacTBopa rroKoHaTa kanbuust U 5%-0ro pacteo-
pa petaboAraa npeacTaBAEHbl B Tabanue 3.
BrnAHO, UTO ypOBEHb KaAbLMSI B KOCTHOM TKa-
HW, HEMOCPEACTBEHHO NMPUAETaIOLLEN K NOBEPX-
HOCTW MMMNAGHTaTa, yBEAMUMBAETCH B KOHTPOAb-
HOW rpynne ot 7,95 BecoBbIX NPOLEHTOB ve-
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pe3 30 cyTok nocAae onepauum MMNAaHTaLuu
A0 20,5 BecoBbIx NpoueHToB Yeped 90 CyToK.
Mpn 3TOM B KOHTPOABHOW rpynne He BbIAB-
AEHO CTaTUCTUYECKM AOCTOBEPHbIX Pa3AUuniA
B coaepXaHuU Kanbuma yepes 30 n 45 cyTok.
Ha 60-e cyTKM copepXaHWe KaAbLMs B KOCT-
HOW TKaHW BO3AE WMIMAAHTaTa YBEAMUYMAOCH
A0 15,92 BecoBbIX NPOLEHTOB, a K 90-Mm cyT-
KaM AOCTUIAO PU3MOAOTMUYECKUX 3HAYEHUMN.
JTO CBUAETEALCTBYET O MPOMUCXOAALLUMX BO-
KPyr MOBEPXHOCTU WMMMA@HTaTa npoueccax
MWHEPAAM3aALMN KOCTHOW TKaHu. [lpu 3TOM
COAEPXaHWE KaAbLMsi B rybuaTord KOCTHOWM
TKaHU HUXKHEW YEAOCTU KPOAMKOB KOHTPOAb-
HOW M OMbITHOW FPynn CTaTUCTUYECKU AOCTO-
BEPHO HE M3MEHSANOCb 3a BpeMs Habalope-
Hus (Tabanua 3).

Wl /[eucOro-npopunakmuueckue 60npocol

Ha MOBEPXHOCTM MMMAAHTATA HE BbIABAEHO.
Mpn 3TOM B OMbITHOW rpynne COAEpPXaHue
KanbLMSI AOCTUraeT CBOUX GUIUOAOTMYECKUX
3HaueHur K 60 cyTkam. ITO yKasbiBaeT Ha 60-
Aee ObICTPYHO MUHEPAAU3ALIMKO KOCTHOM TKaHK
MO CPaBHEHUIO C KOHTPOABHOW FPYMMOW.
AaHHble copepxaHus ¢ochopa B obpas-
LaX KOCTHOM TKaHW XWMBOTHbIX KOHTPOAbHOM
rpynnbl 1 nocae marHutodopesda 10%-oro pac-
TBOpPa IIOKoHaTa KaAbLUMa U 5%-0ro pactBopa
peTaboAnAa NpeACTaBAEHbI B TabauLe 4.
HabAtopanocb MoOCTENEHHOE yBEAUYEHUE
coAepxaHus docdopa B KOCTHOM TKaHMW,
NPUAEraloLLen K MOBEPXHOCTM MMMAAHTaTA.
B KOHTPOABHOW rpynne >XMBOTHbIX COAEpPXa-
HHe ¢ocdopa HopmaamM3oBanoCb K 60 cyT-
kam. B onbITHOW rpynne yxe Ha 45 CyTku

Tabanua 3. Copep)kaHue (B BECOBbIX NPOLLEHTaX) KaAbLUA B 06pa3uax KOCTHOM TKaHU

KOHTPOABHAS rpynina 10% pacTBOp rAOKOHATa KanbL1A
CyTku Cratuctnyeckue 1 5% pactBop petaboruaa
roxasaream Ha nosepxrocti [ybuatas kocTb Ha nosepxrocTi [ybuaTasi KOCTb
MMnAaHTaTa UMnAaHTaTa
30 MeaunaHa 7,95 18,31 12,78* 19,76
KBapTtuam 7,22 /9,94 10,37 / 21,80 11,14 / 12,83 17,51/ 21,5
45 MeanaHa 8,67 19,29 17,76* 17,49
KBapTtnan 8,65/ 9,43 16,97 / 19,84 16,9/ 18,61 12,41 / 20,06
60 MeaunaHa 15,92 20,23 19,78* 20,49
KBapTnan 15,87 / 16,42 16,56 / 21,26 19,15/ 21,63 19,16 / 22,84
90 MeaunaHa 20,5 17,5 19,85 19,18
KBapTnan 19,23 / 21,47 16,21/ 19,20 18,81/ 20,63 18,63/ 23,55

MpumMeuaHMUe: * - cTaTUCTUUECKM AOCTOBepPHble pasanums (p < 0,05) npu cpaBHEHWUU C TPYMNON

«KOHTPOAb».

B onbITHOM rpynne coaepXaHWe KanbLMS
B KOCTHOW TKaHW, MPUAErarollen K noBepx-
HOCTM MMMAQHTATA, TaKXXe PaBHOMEPHO yBe-
AMYMBANOCb A0 OUBMOAOTMUECKMUX 3HAYEHUN.
Tak, yuepe3 30 CyTOK ypOBEHb KaAbLMA CTa-
TUCTUYECKU AOCTOBEPHO Bbille B 1,6 pasa,
YeM Y XMUBOTHbIX KOHTPOAbHOM rpynnbl. Yepe3s
45 CcyTOK 3TOT MOKasaTeAb CTaTUCTUUYECKM
AOCTOBEPHO BbIlLE KOHTPOABHOIO 3HauYeHus
B 2,04 pa3a, a uepe3 60 cytok - B 1,24 pasa.
Uepes 90 CcyTOK CTaTUCTUUYECKU AOCTOBEPHbIX
Pa3AMYMi B YPOBHE KaAbLMA KOCTHOM TKaHU

60 - BOEHHASA MEOULIMHA - 4/2020

ypoBeHb ¢pochopa AOCTOBEPHO HE OTAMYAACH
MaKCMMaAbHOIO 3HaYEHUS.

Mpu atom Ha 30 cyTkM copepxaHue ¢oc-
dopa B KOCTHOM TKaHW Ha MOBEPXHOCTU WUM-
nAaHTata nocae marHutopopeda 10%-oro
pactBopa rAtokoHaTa Kaabuusa n 5%-oro pac-
TBOpa peTtaboanna B 1,67 pa3sa Bbille MO CpaB-
HEHUIO C TPYNMnou KOHTPOAb. Ha 45-e cyTku
3TOT MOKa3aTeAb CTaTUUTUUECKU AOCTOBEPHO
BbllLiEe KOHTPOAbHOIoO 3HavyeHusa B 1,33 pasa.
Ha 60 1 90 cyTKM CcTaTUCTUYECKU AOCTOBEp-
HbIX Pa3AUYMIA HE BbIABAEHO.
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Tabanua 4. Copep)xaHue (B BecoBbiX NpoLeHTax) ¢pocdopa B ob6pa3uax KOCTHOM TKaHU

KOHTPOABHAS rpynna 10% pacTBOp rAOKOHaTa KaAbLMSA
CyTk CraTucTUyeckue 1 5% pacTBop petaboanna
riokasarenv Ha nosepxHocTu [ybuatas KOCTb Ha nosepxHocTu [ybuatasi KOCTb
UMMAaHTaTa “MMNAaHTaTa
30 MeanaHa 4,46 8,38 1,47* 9,59
KBapTuan 3,82/6,1 4,79/ 8,84 6,82 /8,14 9,52 /9,88
45 MeanaHa 7,75 10,17 10,27* 9,41
KBapTtuam 7,31/ 7,83 9,32 /10,72 9,49/ 10,8 6,35/ 10,42
60 MeanaHa 9,94 9,35 11,05 10,87
KBapTtnan 9,561/ 10,17 8,54 /9,62 10,69/ 11,29 9,79/ 12,15
90 MeanaHa 10,43 7,62 11,34 9,59
KBapTtnan 9,91/11,8 6,46 / 8,55 8,59/ 13,17 8,69/ 12,37

MpuMeuaHMUe: * - cTaTUCTUYECKM AOCTOBEpPHbIE pa3anumsa (p < 0,05) npu cpaBHEHWUM C TPYNMNON

«KOHTPOAb>.

YpoBeHb pochopa B rybuaton yacTm KocT-
HOW TKa@HM XWMBOTHbIX KOHTPOABHOW W OMbIT-
HOW rpynn CTaTUCTUUYECKU HE M3MEHSIACHA BO
BPEMEHU U BapbMpoOBaA B Npepenax or 7,62
A0 10,87 BecoBbIx MPOLEHTA.

MOXHO MPEANOAOXUTb, UYTO NPUMEHEHUE
mMarHutopopesa 10%-oro pactBopa rrOKOHa-
Ta KanbUmsi U 5%-0ro pacrteopa peTtaboanaa
obecneurBaeT MMHEPAAM3ALMIO KOCTHOWM TKa-
HW, NPUAEratoLen K NoOBEPXHOCTU AEHTAAbHO-
ro MMMAaHTaTa B nepuoa mexay 45 v 60 cyt-
Kamu, B TO BPEMS, KaK MUHepaAU3aLms KOCT-
HOM TKAHW XWMBOTHbIX KOHTPOAbHOW TpyMmbl
3aBeplaetcsa K 90-m cyTkam. ITO MOATBEpP-
XAQETCA 3NEKTPOHOrpaMmamu ¢parMeHToB
KOCTHOMW TKaHW, NPUAEratoLLMX K MOBEPXHOCTH
MMnAaHTaTa. Ha pucyHke 1 npeacTaBAeHa
INEKTPOHOrpaMma KOCTHOW TKaHWU YEACTH
XMBOTHbIX KOHTPOABbHOM rpynnbl yepes 60 cy-
TOK MOCAe onepauum AeHTaAbHOM MMIMAQHTa-
LMW, KOHTYPbl KOCTHOW TKaHW, NPUAEraBLIEN
K NMOBEPXHOCTU MMMNAAHTaTa OKpYyrAou ¢op-
Mbl, HEPOBHbIE, BOAHUCTbIE, C HEUETKUMU AU-
HUSMKW 1 3a3ybpuHamMn. BuaHbl 6anouku ryb-
yaToM KOCTM M MexbanouHble MPOCTPaHCTBA
Pa3AMYHOM BeAMYMHbL. Ha pucyHke 2 npea-
CTaBAEHa 3AEKTPOHOrpaMma KOCTHOW TKaHu
YEAKOCTU XMBOTHbIX OMbITHOW FPynnbl yepes
60 cyToK nocae onepauun AEHTaAbHOW WM-
nAaHTauuuM M mMarHutopopesa 10%-oro pac-
TBOpa IAKOKOHaTa Kanbuusa U 5%-0ro pacteo-

pa petabonraa. NoBEPXHOCTb KOCTHOM TKaHMW,
nPUAEraBLUEN K UMMAQHTATY, UMEEeT YETKUEe
OKPYrAble KOHTYpbl, pOBHas, rnapkas, 6es
3a3yOpUH U BOAHUCTOCTEN. Penbed KOCTHOM
TKaHW NPUOBPEA TOUHOE HeraTMBHOE OTobpa-
)XEeHWEe NOBEPXHOCTU AEHTAAbHOIO MMMAAHTa-
Ta. B 3101 06AaCTM KOCTHAs TKaHb Npuobpena
CTPYKTYPY NMAOTHOM MAACTUHYATOM KOCTU, TOALLN-
Ha KOTOPOW COCTaBASIET OKOAO 250 MKkM. TAy6-
Xe pacnoaaraetcs rybuatasi 4acTb KOCTHOM
TKAHU C YETKMMMK BblpaxXeHHbIMKU Ganouka-
MW U PaBHOMEPHbIMW MeXbaAoYHbIMU NPO-
CTpaHCTBaMM.

Ha ocHoBaHMWM A@HHbIX MPOBEAEHHOrO
NCCAEAOBAHMUS MOXHO CAEAaTb CAEAYHOLIME
BblBOAbI:

1. MNpumeHeHne marHuTodpopesda 10%-oro
pacTBOpa IOKOHaTa KanbLMsi U 5%-0ro pacTBo-
pa peraboAnAa MOCAe OnepaLmu AEHTaAbHOM
UMMA@HTALMK MOBbLILLIAET Ka4yeCTBO OCTEOWH-
Terpaumm AEHTaAbHbIX UMMNAQHTATOB. PEHTreHo-
AOTMYECKasn NMAOTHOCTb KOHTPOAbHbIX 00pa3LIOoB
KOCTHOM TKaHW, NPUAEratoLLEN K MOBEPXHOCTU
UMMNAGHTaTa, HopMaausyetca K 90-M cyTkam,
a B onblTe K 60-M cyTKam.

2. MpumeHsBLIeecs BO3AENCTBME MarHu-
TOPOPE30M AEKAPCTBEHHbIX BELLECTB Ha KOCT-
HYIO TKaHb YCKOPWAO MPOLIECCHI €€ MUHEpa-
AM3aLMN Ha MOBEPXHOCTM MMMNAaHTata. Co-
AEpXaHWe Kanbuua M dochopa B KOCTHOM
TKaHM Ha MOBEPXHOCTU MMNAAHTaTa, CUAA ero

4/2020 + BOEHHAS1 MEOULUHA - 61



% OpurnHanbHble HAYYHbIE ITYOIMKAIIN

COEAMHEHUSI C KOCTHOM TKaHbO B OMbITHOM
rpynne HopmaausyTcs K 60-m cyTkawm,
a B KOHTPOAbHOM rpynne - kK 90-m.

3. MpumeHeHne marHmutopopesda 10%-oro
pacTBopa NIoKoHaTa KaAbuusa U 5%-oro pac-
TBOpa petaboAraa NocAe onepauun AEHTaNb-
HOW MMMNA@HTaUMK YAYULLIAET OCTEOUHTErPaLMIO
3@ CYET YCKOPEHUSS MUHEpPaAU3aLIMM U MAOTHO-
CTU KOCTHOW TKaHW.
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