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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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IKCHHEPUMEHTAJIBHOE UCCIEJOBAHHUE ITPOYHOCTHBIX U MOP®OJIOTUYECKHUX
XAPAKTEPUCTHUK CUCTEMBI KOCTbh-®UKCATOP ITPU HAIIBIJIEHUU ITOBEPXHOCTH
HUMIITAHTATA MATEPUAJIOM HA OCHOBE BUOAKTHUBHOI'O CTEKJIA 1 THAPOKCHUAITATUTA

Ulazapes HU.A., 'TIpouenko B.B., bypbsinoB A.A., *UepHubiii B.C., 2A0yneiix Y.H., !Cosonnupid E.A.

Tocyoapcmeennoe yupesxcoenue « dncmumym mpasmamonozuu u opmoneouu HAMH Yxpaunvi»;
’Hayuonanvruii meouyurnckuti ynugepcumem um. A.A. Bocomonvya, Kues, Ykpauna

[oBpimenne >PQPEeKTUBHOCTH JE€UECHUs MAIHEHTOB C IIa-
TOJIOTHYECKUMH TIEPEIOMAMH AJIMHHBIX TpPyOYaThIX KoCTeil
MU TIEPBUYHBIX 3JI0KAYECTBEHHBIX M HOOPOKAUECTBEHHBIX, a
TaKKe METACTaTUYECKHX OITyXOJSIX KOCTH M MX MOCIEACTBHAX
(HenmpaBHUIIBHOE CpaIlleHHe, HEeCpalleHHe MeperIoMa, ICEBIO-
apTpo3, KOCTHBIE NE(EKTHI) SBIACTCS OMHON M3 aKTyaTbHBIX
mpobiemM opTomenuu W OoHKoopromeaunu [22,25,26]. Ceromus
B OHKOOPTOTIEINM TPH MATONOTHYECKHX IeperomMax Ha (oHe
OIyXO0JIeH MPOBOAAT YPECKOCTHBIM, HAKOCTHBIM, MHTpaMenyJ-
JSPHBIA OCTEOCHHTE3 WM 3Hponpotesuposanue [11,21]. [pu
MAaTOJIOTHYECKOM TI€PeNoMe JUTMHHBIX TPyOdaThIX KOCTeH Ha
(oHE 3II0KAYECTBEHHBIX OITyXOJNE€i CpalieHHs IepeioMa He
cleyeT OXHIATh, METOM METANIO(pUKCAINK JOIDKeH obecrie-
YUTh OMOPOCTIOCOOHOCTh KOHEYHOCTH, TO3TOMY IPOBOAUTCS
MaJuTHaTHBHAasA (PUKcaIMs MepeIoMOB OTIOPHBIMU METaIO(HK-
caropamu [13,24]. Ilpu maronornyeckux mepenomax Ha (GoHe
MEPBUYHBIX 370KaYE€CTBEHHBIX M METACTATHYECKUX OIyXONeH
KOCTEH MeTalIM4YeCKHe IIIACTHHBI U INTHQTHI, KaK MpaBuUiIo, He
yuanstores [5,13,27]. OCHOBHBIMH TPUYMHAMH OCTIOKHEHUH
HMHTPaMEyIISIPHOTO OCTEOCHHTE3a y MAlUeHTOB C IaTOJOTH-
YECKUMHU TepeIoMaMy UTHHHBIX TPyOJaThIX KOCTEH sBIseTcs
3aMeJJIEHHOE CpAIlleHHe, BTOPUYHOE CMENIEHHE KOCTHBIX OT-
JIOMKOB, CHI)KEHHE TIPOYHOCTU KOHTAKTa Pe3bObl BUHTOB C KO-
CTBIO C TIOCIEYIOIIENH MUTpalel U NEPeIoMOM KOHCTPYKIUH,
CJIE/ICTBUEM YETO MOTYT OBITh HECPAIIEHHE TEePElOMOB, KOTO-
pbie TpeOyIOT MOBTOPHBIX ONEPAaTUBHBIX BMEIIATENLCTB C yCTa-
HOBKOH JIOTIOTHATEbHBIX METATNIOKOHCTPYKITHI U UCIIONB30Ba-
HHEM KOCTHOW riactuku [26,28]. K HemocTtarkaM HaKOCTHOTO
OCTEOCHHTE3a OTHOCHTCSI TaK)Ke HapyIICHNWE BAaCKYISPU3ALUH
KOMITaKTHOTO BEIECTBAa KOCTH MO TIACTHHOH, CTIOCOOCTBYIO-
Iee BO3HHKHOBEHMIO OCTEOIOp03a, HEKPO3a M CEKBECTPALlUH
KOCTHOU TKaHH W, KaK CIECTBHE, OTCYTCTBUIO ()OPMHUPOBAHHS
KOCTHO-METAJUTMYECKOTO OI0Ka, 3aMEJICHHIO KOHCOIHMJAINH
nepenoma [20,26,29].

Kepamuueckue matepuaisl Ha ocHOBe ruapokcuanaruta (I'A)
1 Tpukanbiuiidocdara, a Takke OMOKOMIIO3UTHBIE MAaTEPUAIBI
Ha OCHOBE OMOAKTHBHOTO cTekia [1,4] obnamaroT ocTeOMHIYK-
TUBHBIMH M OCTEOKOHTyKTUBHBIMH CBOICTBaMH [6]. DT MaTe-
pHaBl MOTHOCTHIO 3aMEIAI0T KOCTHYIO TKaHb 0e3 00pa3oBaHus
(uOPO3HOTO €051, AKTUBHO CTHMYJIHPYIOT OCTEOTeHe3, 3HAUH-
TEJILHO yCHIIMBAIOT PENapaTHBHBIE MIPOLECCHI B MOBPEXKAECHHBIX
TKaH:X, CIOCOOCTBYET OBICTPOMY CPACTaHHIO KOCTH U BOCCTa-
HOBJICHHIO KOCTHOH CTpyKTypbl [6,10,19]. lns moBbIeHUst
KOHTAKTa MJIACTUHBI C KOCTBIO TPH MaTONIOTHIECKOM MeperiomMe
B HEKOTOPBIX CIIydasX MPHUMEHSIOT IJIACTUHBI C HAlbUICHHEM
Marepuraia Ha OCHOBE T'HPOKCHAINaTHTa U TpUKanbmiidocdara
[6], 6moakTHBHOTO CTEKIIa HA KOHTAKTHYIO TIOBEPXHOCTH METaJ-
TUYecKkoro mMIuianrata [2,4,9]. Momudukanus mOBEepXHOCTH
XUPYPTHYECKHUX UMITTTAHTATOB YaCTO UCIONB3YEeTCs KaK HHCTPY-
MEHT /TS MOTyUYeHUs] IOBEPXHOCTH, KOTOPasi, KPOME BBITTOTHE-
HUS 3aIIUTHOH POJIM, MOJKET YIydIINTh HHTETPAIMIO METalla B
OpraHm3Me JenoBeKa, CO3AaBas OMOAKTHBHYIO TOBEPXHOCTh Ha
OPTOTEAMYECKHIX YHIOMPOTE3aX U uMIUIanTarax [7,16]. [lpume-
HEHUE OHKOJIOTHYECKNX [EMEHTHBIX SHAONPOTE30B OEAPEHHOM
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KOCTH C BOPOTHHYKOM, MOKPBITBIM I'MAPOKCHANATUTOM, COTPO-
BOJK/1aJ10Ch OCTEOMHTErpallieil UMIIJIAHTaTa U HU3KOM YacTOTON
acenTUyYecKoil HecTabmabHOCTH Yepes 5 (6%) u 10 (11%) mer.
IIporpeccupoBanue paguoOIIOCIEHTHOW JIMHUM 1O BpPEMEHH
OBLTO 3HAYUTENBHO HIDKE B rpymIie ¢ TokpbiTHeM ['A (2,72 mpo-
tus 7,81, p=0,02) [8].

Lens paboThl - MpoBeOeHHE SKCIIEPUMEHTATBHOTO OHOMe-
XaHUYECKOTO HCCIIeIOBaHUs O0MbIIeOepIioBOl KOCTH KpPBIC Ha
MIPOYHOCTH TOCIIE OCTEOCHHTE3a MTH()TAMU M TIACTHHAMHU C
HamblIEHHEM Ha WX MOBEPXHOCTh MaTepHaioB Ha OCHOBE OHO-
AKTHBHOTO CTEKJIAa 1 TUJIPOKCHAIATHTA, JIETHPOBAHHOTO cepedpoMm;
TIPOBECTH JNEKTPOHHO-MUKPOCKOITIIECKUE HCCIEA0OBAHNS MECTa
KOHTAKTa IJTACTHHBI U MITHU(TA C HAMbIICHHEM OMOKOMIIO3UTa Ha
€€ MOBEPXHOCTH C OKPY Katolel KOCTHOM TKaHbIO.

Martepuan u Meroabl. MccienoBanue NpoBOAMIM Ha
17 cammax kpeic Wistar maccoit 230-255 r. UMnnantanuro
mMTH(TOB U TIIACTHH, a TAK)KE BBIBOJ JKUBOTHBIX U3 IKCIIEPH-
MeHTa (4 u 8 Henl.) MpoBOAMIN Mo/ 00IKM 00e3001HBaHUEM.
Bce xnBOTHBIC HAXOAMIHCH 1O HAOMIOAEHUEM BETEpHHAP-
HOTO Bpaya B CTAHJAPTHBIX YCIOBHAX aKKPEIUTOBAHHOTO
BuBapus HanmoHanIbHOTO MEIUIIMHCKOTO YHUBEPCUTETA UM.
A.A. boroMonbla, Ipu €CTECTBEHHOM IIMKJIE CBET-TEMHOTA,
MMeIN CBOOOAHBIN AocTyn K Boxe. VcciemoBaHHsS MPOBO-
JUIINCH B COOTBETCTBUH C MEXAyHAPOAHBIMU TPHUHIUIIAMH
OMO3THKH, cornacHO «EBpomneiickoii KOHBEHIIMHU 3aIUTHI 110~
3BOHOYHBIX >KUBOTHBIX, HCIIONB3YEMbIX B SKCHEPUMEHTAIb-
HBIX U IpYruX Hay4HbIX Hessix» (CtpacOypr, 1986), n 3akoHa
Ykpaunst Ne3447-1V ot 21.02.2006 «O 3aniure )KUBOTHBIX OT
JKECTOKOTO O0paILIeHUS».

[IpeameTom mcciie1oBaHus SBUIUCH Mpenaparsl Oombiiedep-
LOBBIX KOCTEH KPBIC MOCIE UMIUIAHTAIINH HHTPAMEMyIIAPHBIX
THUTAHO-HUKENEBBIX INTU(TOB U TUTAHO-HUKEIEBBIX HAKOCTHBIX
TIACTHH C HAIMBUICHWEM Ha WX TTOBEPXHOCTh MaTepHaja Ha Oc-
HOBE OMOAKTUBHOTO CTEKI]A, MaTepHaga Ha OCHOBE THPOKCHA-
MaTUTa, JISTUPOBAHHOTO cepedpoM, U MTU(PTOB U TIIACTHH 0e3
HambiTeHns. Hanecenne kepaMU4ecKoro Mateprana Ha OBepX-
HOCTh METAJUTMYECKUX UMIUIAHTATOB MPOBOANIN METOOM ra30-
JIETOHAIMOHHOTO OCakAeHHsA. VIcTpiTaHue Ha TPOYHOCTH TIPO-
BOZMIN TIOCIe 4 uin 8 Heaenb UMIUTaHTamu. B nepBoit cepun
9KCIIEPHMEHTa UMIUTAHTHPOBAIN MTH(T; BO BTOPOI cepuu mc-
TI0JTb30BAIH TIACTHHY, Pa3/eIB BCE Mpenapars! 00bIIedepIio-
BBIX KOCTEH Ha 7 TPy B 3aBUCUMOCTH OT BHJA TOKPBITHSA (6€3
HambUIEHNs, C HATbUICHHEM MaTepuala Ha OCHOBE OMOAKTHB-
HOTO CTEKJIa, C HalbUICHHEM THAPOKCHAIATHTA JIETHPOBAHHOTO
cepedpom), BUAa UMIUTaHTaTa (IUTHGT WIK IJIACTHHA) U CPOKa
UMIUTaHTauH (4 nin 8§ HeZlenb). XapaKTepUCTHKA UMILIAaHTATOB
npezcTaBieHa B Tadmuue 1.

Ha puc. 1 mpencraBmeHsl 00pasmpl THTAHO-HUKEIEBOTO
mradTa(a) U TUTAHO-HUKEIEBOW HAKOCTHOW IUTacTHHBI (0) C
HambUIEHHEM Ha MX MOBEPXHOCTh MaTepuajia Ha OCHOBE OHO-
aKTUBHOTO CTEKJAa M MaTephaia Ha OCHOBE T'MIPOKCHANaTHTa
JerupoBaHHOTO cepedpoM. Ha puc. 1 mpencTaBieHsl MakpoImpe-
TapaTthl KOHEYHOCTEH KPBICHI C IMIUTAHTHPOBAHHBIMU METaILIN-
YeCKHUMHU ITH(TOM (B), U IITACTHHOM (T).
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Puc. 1 Tumaro-Hukeneswvlil GHYMpUKOCMHbIL Wmughm (a), u mumano-HuKenesas niacmuna (0) ¢ HanvlieHuem Ha UxX NOBePXHOCb
Mamepuana Ha 0CHo8e OBUOAKMUBHO20 CIMEKIA U MAMEPUANA HA OCHOBE 2UOPOKCUANAMUMA 1e2UPOBAHHO20 CEPeOPOM.
Maxkponpenapamul KOHeuHOCMeU KPbICbl ¢ UMNIAHMUPOBAHHIMU MEMALTULECKUMU WMUPMOM (8) u nIacmuHoll (2)

Tabnuya 1. Xapaxmepucmuxa umMnianmamos

No cepun

Ne rpynnbi

HNmniaanrar

Cpok, Hel.

1

gt ¢ HanbIIeHHEM (OMOKOMIIO3HT)

8

HItndT ¢ HambUIeHHEM (THAPOKCHANATHUT + cepeOpo)

ItudT Oe3 HambIICHUS

IInactuna ¢ HanbUIeHHEM (OHMOKOMITO3UT)

[Tnactuna ¢ HamblIeHHEM (OHOKOMITO3HT)

IInacTuHa ¢ HambUIeHWEM (THAPOKCHATIATUT + cepedpo)

2
3
4
5
6
7

[Tnactuna 6e3 HanbUICHUS

B |oo| |00
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Puc. 2. Henvimamenstoe ycmpoticmeo
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Memoouxa buomexanuuecko2o ucciedosanus. Viccnenosanme
npenaparoB 60IbIIEOSPLOBBIX KOCTEH KPBIC HA MPOYHOCTD MPO-
BOUJIU C TPUMEHCHUEM HUCIIBITATEIbBHOT'O yCTpOI\/'ICTBa Ha OCHOBEC
TECH30AMHAMOMETPHUYCCKOIO JaT4yrKa 1 LLITaHl"eHLU/lpKy.]'lS[ C l_II/I(pr—
Boif nHaukauueit (Puc. 2). Harpysounas u u3amepurenbHast cucTe-
Ma YCTpOMCTBa MO3BOJISIET 3aMMCHIBATH JHArpaMMsbl J1ehopMUpO-
BaHUA IIPU PACTAKEHNUH, CKATUU U I/ISFI/IGB, MPOBOAUTH UBMEPECHUA
TBEPAOCTU KOCTHOﬁ TKaHHW, BBINOJHATE Pa3IMYHBIC IPOTrpaMMbI
Harpy3ku-aepopmupoBanus [3].

UcneitarensHoe yctpoiictBo (Puc. 2) jkecTko 3akperuisiu
K paboueMy CTOIy OMOMEXaHMYECKOTO JKCIIEPUMEHTATBEHOIO
Komriekca. Ui 3akperuieHust B UCIHBITaTeIbHOM YCTPOMCTBE
snuu3bl Koctei momenianu B popmy. Koctusiii nement Cemex
C OTBEpIUTENEM IEpPEMENIMBANIM B MJIacTUKOBON nocyne. Ilo-
clie B3aMMHOW pEaKkIuu CMech NPHOOPETaeT JOCTATOYHYIO
IUIACTUYIHOCTD JIJIS CO3/IaHuUS OTIop JIt000it hopmbl. bosbiiebep-
IIOBYIO KOCTb HETIO/IBHIKHO 3aKPeIUIsuid B (hOpMe B MOJIOKEHUH,
KOTOPOE COOTBETCTBYET HAIPABICHUIO OMOMEXaHWYECKOW OCH
KOHEUHOCTH, 3aTeM B (hopMy 3aJIMBaIM IPUTOTOBICHHYIO MacCy
uemenra. [lomumepusanust nemeHta npoucxoauia 3a 30-40 mu-
HyT (Puc. 3). lns ucnslTanuii Ha cxarue, npenaparsl (3) miact-
MaccOBOM IUIOIAAKONH yCTaHABIMBAIW B ONOPHbIA y3en (7)
HCHBITATCIBHOI'O yCTpOﬁCTBa. T6H30}1HHaMOMeTpM‘[HbIﬁ aaT-
yuk (5) u3Mepsromuil cuity F, npuxiaapiBaeTcs K mpemnapary.
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ITanreHupKyb ¢ LHppoBOH HHIUKALMEH (4) I H3MepeHHs
nedopmannit (tounocts nzmepenus: 0,01 MM), 3aKperuIeHHBIH
B HETOJBIKHOM 3akume Ha cranune (1), ¢pukcupyer obuiue
(cyMMapHbIe) IepeMelleHUs] HOIPY304YHOro BUHTA (2) BMecTe C
MOIBMXKHOM TOJIOBKO#. JlaHHBIC 0 TIOKa3aresisax CUibl U aedop-
MalliH [IOCTYNAaIOT K MUKpoIpoueccopy (6), KOTOpblil epenaet
JaHHble O Ipolecce AeGopMUPOBAHUS HA IKpPaH IMPOrpaMM-
HO-KOMITBIOTEPHOTO KOMIUIEKCa. IIpyn OKOHYaHMHM HCHBITaHUS
3alMCBIBACTCS AuarpamMMa JeopMHUPOBAaHMSI B KOOpPAMHATAX
«ycunue F (N) - abcomotnas nedopmanust A (mm)» (Puc. 4).
TeH30qMHAMOMETPUYHBIM 1AaTYMK MO3BOJSAET U3MEPATh yCUIINSA
B nuanazone 0-500 N, 1ocTaroyHoOM it UCIIBITAHUHN Tpernapa-
TOB KOCTEH KpbIC Ha NPOYHOCTb. OTHOCUTEINIbHAS MIOIPEIIHOCTh
U3MEpEHUs Harpy3Kd He IpeBblaeT 1% oT u3MepseMoi Benu-
quHbl. [IpuMeHsm oqHOPa30BbIil PyYHON pEeXUM HArpys3Kd Ipe-
IIapara Ha CyKaTHe IIyTeM PaBHOMEPHOI'O BpallEHUs Harpy304HOro
BuHTa (2). Harpy3ky npukiagpBaii K IU1aTO OOJIBIIEOSpPIIOBOi
KOCTH BJIOJIb €€ OMOMEXaHHYECKOW OCH M COXPAHSIIN IO MOMEHTa
TIOJIHOTO pa3pyLIEHUs Mpernapara. JTOT PeXUM UCIIBITAHUN pea-
JIM30BAJIM JUISl YCTAHOBJICHUS MaKCHMAaJIbHBIX HAarpy30K, KOTOpbIE
BBIJICP)KUBACT ONBITHBIN oOpaser. [lepemerienne mnpu Harpyske
M3MEPSUTH IITAHTCHIUPKYJIEM ¢ L(POBOH MHIANKALMEH, BXOIHUT B
COCTaB UCIIBITATEIILHOIO YCTPOMCTBA, C BBIBOJOM JIaHHBIX Ha IIPO-
IPaMMHO-KOMITBIOTEPHBIN KOMILIEKC B BUJIe Auarpammsl (Puc. 4).

Puc.3. Qukcayus snughuzos 6onvuebepyosoii kocmeii kpwic 6 popme ¢ kocmuwvim yemenmonm CEMEX

FN o=

-
L

== AL mm

Puc. 4. Jluaepamma decpopmuposanus na sxpane npoepammHo-KOMNbIOMEPHO20 KOMNIEKCA

Mertoyka MOP(HOIOrHIECKOTO UCCIIEIOBAHNS KOCTH B MECTe
TIOTPY’KeHHsI IMIUIAHTATOB HA JIEKTPOHHOM MHKPOCKOTIE.

INomyuyenHyto y 7 )KUBOTHBIX IIPU OWOTIICHU TKaHb M3 30HBI
MMIUTAaHTAIMU M3METbYalli Ha KYCOUYKH 00BbEeMOM OKOJIOo 1 MM
n ¢uxcupoBaan 2% pacTBOPOM INIyTAapOBOTO ajbJETH[a, 3a-
oydepennoro 0,1 momsproit cmeckto Cepencena, pH 7,3, B
Teuenne 1,5 gaca. ITocae 20-TM 94acoBOM OTMBIBKH B TOM K€
Oydepe TkaHb AeKaTbIUHUPOBAIU B 5% a30THOM KHCIIOTE B TE-
4yeHHe 2-8 4acoB, WK C IOMOIIBIO STHICHIHAMHHTETpaaneTaTa
(BTA) B Teuenne 20 cytok u nodukcupoBaiu B 2% pacTBo-
pe yerspexokucu ocmusi B Oydepe Cepencena B Teuenue 1,5
gaca. 3aTeM TKaHb 00E3BOXXHMBAJIM B CITUPTAX BO3PACTAIOIICH
koHneHTpaiun (70-100°) 1 abCOMOTHOM alleTOHE, TOMEIIATH
B KOMIUIEKC DITOKCHIHBIX CMOJ «DTOH». YJIBTPATOHKHE CPEe3bl
n3rorasinBany Ha ynsrpamukporome LKB 8800 111 (IlIsenmst)
1 KOHTPAcTUPOBAIIM ypaHmiI-aneraroM 1o Jladry u nurparom
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cBuHLA 110 PeiiHonbacy. MccnenoBanue nmpenaparos IpOBOJIN
Ha IeKTpoHHOM Mukpockone JEM-100B (SIlnonus) npu Hanpsi-
skeHHn yckopenus 60 kV.

Pe3yabTarsl H 06cy:kaeHue. Pezyibmamol Guomexanuiecko-
20 uccnedoBans

[Mepemenennst, BO3HUKAOIIE B ONMBITHBIX 00pa3max 00ib-
medepIioBOil KOCTEH KpbIC MO JeHCTBUEM OJHOPA30BOl Ha-
Ipy3KH [0 pa3pylIeHUs, IPEACTABICHBl B BUIE JAHArpaMM
nedopmupoBaHus (Tpaduueckast 3aBUCHMOCTb MEXIY Iepe-
MEIIEHUSIMH TOUYKH MPUI0KEHMS Harpy3KH A u Harpy3koi F).
Juarpammsl 1eOpMUpPOBAHUS K pa3pylIeHUIO B KOOpAWHA-
Tax «Harpyska-IepeMelleHre» B JIMHEHHOM Auana3oHe s
Ka)XJIOTO OIBITHOTO 00pa3na MpeACTaBIeHBl Ha PHCYHKE 5.
IMonyuyennsre nokaszarenu Harpy3ku F (N) x paspymienuto u
nepeMeIieHust A TOUKH NPWIOKEHNsT Harpy3Kku A (MM) Tpen-
CTaBJIeHBI B Tabuuie 2.
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Puc.5. [Juacpammor depopmuposaniis st KasCO020 ONbIMHO20 0OpaA3ya
Tabnuya 2. Pesynomamul u3yuenus NPOYHOCMU 8 CUCEME KOCIb-UMNIAHMAM
Ne Ne HMmnianrar Cpor, FN A, mm
cepHuH Hell.
1 Tt c HanbuieHHeM (OMOKOMIIO3HUT) 8 180,7 3,21
1 2 ItndT ¢ HambUICHHEM (THAPOKCHAIIATHUT + cepedpo) 8 103,28 2,51
3 [TudT Oe3 HaNMBLICHUS 8 52,22 2,1
4 [Inactuna ¢ HambplIeHHEM (OMOKOMIIO3HUT) 4 68,84 1.4
5 5 [TnactuHa ¢ HanbUIeHHEM (OMOKOMITO3HUT) 8 118,74 4,32
6 [TnacTuHa ¢ HambUIeHUEM (THAPOKCHATIATHT + cepebpo) 4 54,34 1,7
7 IInactuHa 0e3 HabLICHUS 4 51,35 2.2

Pesynbrarhl HCCIeI0BaHuUs, IPUBEICHHBIC B TaOuHIe 2, 10~
Kas3aju, 4YTO0 HauOOJNBIIYI0 MPOYHOCTh JEMOHCTPUPYIOT OIbIT-
HbIe 00pa3lbl Ha § Henene Mmocje UMIUTAaHTAluH MTH(Ta ¢ Ha-
MBIJICHUEM MaTepHaia Ha OCHOBe Omoctexina [12], miacTiHBI ¢
HaIlbUICHHEM W3 MaTepuaja Ha OCHOBe OmocTekia W mrudra c
HaIbUICHUEM THUIpOKcHanatutal7], JerupoBaHHOTO cepeOpoM,
0 YeM CBUJICTENIHCTBYIOT 1 JAHHBIE JIPYTHX HcchenoBareneit [23].

© GMN

HawmmMenbimas mpoyHOCTh HAOMIOAATACh HA OMBITHBIX 00pa3-
1ax ¢ IPMMEHEHHEeM IUIACTHHBI O3 HalblICHUs U ITHdTa ¢ Ha-
MBIJICHUEM THIPOKCHATIATHTA, JISTHPOBAHHOTO cepedpoM, Ha 4
HeJIeNe MOCie MeTAJUIOOCTEOCHHTE3a, a TAKiKe C MPHMEHEHHEM
mrradTa 6e3 HABUICHHS Ha 8 HeJele Mmocie MeTalI00CTeOCHH-
te3a. [TomydeHHbIe pe3ylibTaThl COOTHOCSATCS C pe3yibTaTaMu

HCCIIeIOBaHMI APYTHX nccnenosarenei [17,18,23].
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Puc. 6. 3ona penapamusnoii pecenepayuu KOCMHOU MKAHU 60KPY2 WMUDMa u NIACMUH ¢ Hanvlienuem cnycms 4 u 8 neoenv nocie
umniaumayuu. Obpasosarnue ubpo3HOU MKAHU ¢ eOUHUYHbIMU ocmeodnacmamu (1,2) 6 obnacmu nospedxicoeHus: u UMNIAHMAYUY
wmugma c nanviieHuem; Kiemoundas peopeanHu3ayus u 0Cmeo2ene3 GOKpye UHMpameOyiIApHOU UMIAAHMAayuu wmugma
¢ nanvinenuem (3,4,5,6); penapamusnviii ocmeocunmes u MUHEPAIU3AYUSL HOBOOOPAZ08AHHO20 MAMPUKCA BOKPY2 UMNIAHMAYUY
nracmun ¢ Hanviienuem (7,8). Cpoxu axcnepumenma: 4 nedenu— 1, 3, 5 u 7; 8 nedenv — 2, 4, 6 u 8. Illpumeuarnue: 3 — spumpoyum,
Do — v03unogun; K — konnazernosvie gonoxkua; Km — kocmuwiil mampuxc, JI — nakyna, M — makpogae; H — neiimpoghun,; O — ocmeo-
yum,; Ok — ocmeoxnacm,; @ — pubpobnacm. Inexmponnas muxpogomoepaghus, 1,3,4,5,7 u 8 ye. x2400; 2 ys. x4000; 6 ys. x8000
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B wuccnenoBaHHbIX 00pasiaXx ¢ HMMILTAHTHPOBAHHBIM THTa-
HO-HUKEJICBIM IJ_ITI/I(l)TOM C HAIlbUICHUEM YCTaHOBJICHBI YIIbTpa-
CTPYKTYpHbIE NPHU3HAKU PENapaTUBHON pereHepaluu. Y4YacTOK
HOBPEKJICHHST XapaKTePU30BaJICsl 3HAYUTEIBHBIM 00pa3oBaHHEM
KOJTareHa B BHEKJICTOYHOM MAaTPUKCE PEreHEPUPOBAHHON TKaHU.
[TocnenHuii B 3HAUMTENBHOM CTENEHH TOMUHUPYET Haj KJIeTOY-
HBIM COCTaBOM, 3apErHCTPUPOBAHBI OT/ENbHBIC IPYIIIbl (HHOPO-
OmacToB M oMHOUYHBIE ocTeobnacTsl. Ha puc. 6(1) mokasan yda-
CTOK MopdoreHe3a Takoi (GuOpO3HOI TKaHH. B MEXKICTOUHOM
HPOCTPAHCTBE U3penKa OOHAPYKUBATKCh Makpodarn U KIIeTod-
HBIH JeTpUT (MPOAYKTHI pacmajia MoruoImMx KieTtok). Maxpodaru
cofepikar (parocoMbl pa3HOro THaMeTpa M INIOTHOCTH B [IUTOILIA3-
M€, YTO SABJIACTCA LHUTOJOIMYCCKUM ITPOSABICHUEM (I)aFOL[I/lT03a u
CBUJICTCIILCTBYET 06 I/IH(l)I/IJ'IpraLIPIl/I KJIETOK MOHOIMTapHOTO
psAaa B YUaCTKE IMOBPEKACHUSA C LEJIbIO SJIMMHUHAILIUN TTOBPEXK-
JACHHBIX CTPYKTYPHBIX DJJIEMEHTOB KJICTOYHOI'O MaTpHUKCA.
Amnann3 ydactkoB (uOp0o3a BBIBII HX HEOJHOPOTHOCTh. B He-
KOTOPBIX y4acTKax cpeau (puopobractoB oOHapyx eHbI (yHK-
[IHOHAIBHO aKTUBHBIC 0cTe00MacThl (puc. 6(2), puc. 6(3)). s
0CcTe00J1IaCTOB XapaKTepHa XOPOIIO pa3BUTasl SHAOMIa3MaTH4e-
CKas C€Tb, BOKPYT KJIETOK YBEJINYCHA INIOTHOCTH BOJIOKHUCTBIX
CTPYKTYPHBIX DJIEMEHTOB BHCKJICTOYHOI'O MaTpHKCA. Dt npu-
3HAaKU yKa3bIBarOT, YTO 0CTe00IacThI NpOAYLHUPYIOT BHEKJIETOU-
HBII MaTpuKc B Hporecce MopdoreHesza KOCTHOH TKaHU (pHC.
6(2), puc. 6(3)). OnHako TaKue Y4aCTKU ObUTH MEIKHMH, HMEIH
HU3KYIO IUIOTHOCTH B CPAaBHCHUU C MHHGpaJ’lH3OBaHHOﬁ KOCT-
HO#1 TKaHBIO U 6e3 MPU3HAKOB (POPMHUPOBAHHUS JIAKYH, B KOTOPBIX
JIOKAJTU3YIOTCSI OCTE00IAaCThl M OCTeOIUThI. YacTo oOHApyxH-
BAJINCh €IUHUYHBIC, TH((DY3HOIOKATH30BAHHbIE OCTE00IACTHI
0e3 mpu3HaKoB (GOPMHUPOBAHHS KOCTHOTO MaTpukca (puc. 6(3)).

Ilo pesynpraTaM MpOBEAEHHOIO UCCIIEIOBaHUSA CIEIYyeT Cle-
JIaTh BBIBOJI O PA3BUTHH (PHOPO3HON TKAHH B MECTaX TTOBPEKICHHUSI
Y MHULIHATOPHBIX MPOSIBIICHUSX OCTeoreHe3a. B o0macti noBpesk-
neHust GrOpo3, KOTOPBIi BKIIOYaeT B cedst Murparmio Gpuopobdiia-
cTOB U (HOPMHPOBAHKE IUIOTHBIX KJIACTEPOB KOJUIATeH BOJIOKOH,
JIOMUHHPYET HaJl penapaTuBHBIM OCTEOTEHE30M.

B GonbuiMHCTBE 00pa3lOB C MHTPAMEAYUISPHOW HMILIAH-
Talyeil TUTAaHO-HUKEJIeBOTO ITH(TA C HambUIeHHEM OOHapy-
JKEHBl YYacTKH PENapaTHBHOM pereHepanuy ¢ MpHU3HAKAMH
OCTEOreHe3a. YUacTKU OCTeoreHe3a OblIM HEOJHOPOJHBIMHU 110
KJIETOYHOMY COCTaBy M IVIOTHOCTH BHEKJIECTOUHOI'O MaTpHKCa.
OOHapyKeHbl 30HBI KOMIIAaKTHOM JIOKalW3alMd aKTMBUPOBAH-
HBIX 0CTE00JIaCTOB U Y4acTKU ¢ (hOPMHUPOBAHHEM IPyOOBOIOK-
HUCTOI KOCTHOM TKaHHU.

B nepBoM cityyae BHEKJICTOUHbIH MaTPUKC COAEpIKaT HeOOb-
II0€ KOJINYECTBO BOJIOKHUCTBIX AJIEMEHTOB - KOJIJIAreHOBBIX
BOJIOKOH, @ B MCCJICAOBAHHBIX IMOJIAX JOMHUHUPOBAJIN KIIETKH, B
OCHOBHOM, OCTEOOJACThI, a TaK)Ke CIUHUYHBbIC (HUOPOOIACTHI,
Makpodaru U HEeKOTOPbIE JICHKOLUTHI - S03MHO(UIIBI U HEHTPO-
¢unbr (puc. 6(4)). Mexay KiIeTKaMH BbISBICHBI €IMHUYHBIC
SPUTPOLUTHI, pETeHEPUPOBAHHBIE TeMOKAWIIPEl HE 0OHapy-
»keHbl. Ha 0CHOBE ONMUCAaHHOTO YIBTPACTPYKTYPHOTO COCTOSTHHS
Y4YaCTKOB OCTEOTeHe3a CIEAYeT C/eNaTh BBIBOA 00 MHUIMALIUH
penapaTUBHOTO OCTEOTeHe3a C MPOSIBICHUSIMH BOCITATUTEIbHOI
peakiiy, Ha YTO yKa3bIBaeT MOsBICHHE JICHKOIMTOB B mepude-
PpHUUECKOI KpOBH.

Bo Bropom ciyyae ydacTKM KOCTHOW TKaHM XapaKTEpH30-
BJIMCh AJIEKTPOHHOIUIOTHBIM (OCMHUO(MHIBHBIM) KOCTHBIM Ma-
TPUKCOM C OCTEOLIUTAMHU B CIOKUBIIUXCS JIaKyHaX (puc. 6(5)),
4TO yKa3bIBaeT Ha aKTHBHOE (DOPMHUPOBAHUE 1 MUHEPATH3ALNIO
rpyOOBOIOKHUCTON KOCTHOM TKaHH. BOIBIIMHCTBO OCTEOLMTOB
B KOCTHBIX JIAKyHaX MMEIOT XOPOILIO Pa3BUTHIN OEJIOK-CHHTETH-
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YeCKU ammapar, B YaCTHOCTH, SHAOIUIa3MaTHUYECKYyl0 CEeTh B
neprupepuyeckoil LUTOIUIa3Me), YTO CBHICTENLCTBYET O MPO-
JIOJDKCHUM HMX CHHTETUYECKOM aKTUBHOCTH. Perucrpupoaiuch
OT/ICNIbHBIE OCTEOLHTHI C YIIBTPACTPYKTYPHBIMHU MPH3HAKAMH JIHC-
TpOhHUISCKUX M3MEHEHHH (PeIyKIHMsI OpraHeil, OTeK [UTOILIa3-
MBI), YTO, 110 BCEil BEPOSITHOCTH, CBHICTEIILCTBOBATH O BTOPHYHOM
MOBPEXK/ICHHST PETCHEPUPOBAHHON TKaHH Ha (hOHE HAPYIICHHOM
MUKPOLIMPKYIISILUY, pUC. 6(6).

Ha ocHoBe pe3ynbsTaToB MCCIIEIOBAHUM CIEoyeT cleaTh Bbl-
BOJl 00 aKTUBHOM perapaTHBHOM OCTeoreHese ¢ (POpMHPOBAHU-
eM TpyOOBOJIOKHUCTOH KOCTHOI TKaHM BOKPYT ydacTKa HHTpa-
MeAY/UISIPHON MMIUIAHTALMK ITH(TA C HAIIBUICHUEM.

Ipu nccienoBaHUM y4acTKOB KOCTHOM TKaHU Ha YPOBHE UM-
IUIAHTALUH TUTAHO-HUKEJIEBBIX IIACTHH C HAIIBUICHUEM BBISIB-
JICHO JOMUHUPOBAHUE IEKTPOHHOIIOTHOIO KOCTHOTO MaTpPUK-
ca B BBIJICJIICHHBIX 00pa3iax. B mycThIX OT MaTpuKca y4acTkax
3apErUCTPUPOBAHbI JIOKAJIbHBIE CKOIUICHUS OCTE00JacTOB U
enuHUuHbIe GuOpobnacTel 1 Makpodaru (puc. 6(7)). Hamnune
IUIOTHBIX BOJIOKHUCTBIX KOMIIOHEHTOB B MaTPHUKCE M HX BBICO-
Kasi OCMHO(MINS YKA3bIBAIOT HA €ro0 MUHEpAIU3auuio. B aTnx
yuyacTkax c(hOpPMHPOBAHBI JIAKYHBI C OJMHOYHBIMU OCTEOLIUTA-
mu (puc. 6(8)), 0 yIBTPaCTPyKTYPHBIM IPH3HAKaM HOBOOOpa-
30BaHHas KOCTHAs TKaHb 110700Ha TPyOOBOIOKHUCTOM.

AHanu3 MCCIeI0BaHHBIX 00pa3loB M JaHHBIE APYTUX HC-
cnenoareneit [14,15] mo3BoJISIIOT cliesiaTh BBIBOJ 00 aKTHBHOM
perapaTiBHOM OCTeoreHe3e ¢ opMHUPOBaHHEM I'PyOOBOIOKHH-
CTOW KOCTHOW TKaHH, €€ JJOMUHHUPOBAHUU B KOCTHBIX pereHepa-
Tax [P UCIIOJIB30BAaHUY UMIUIAHTATOB C HAIIBUICHUEM MaTepHa-
J1a Ha OCHOBE OMOCTEeKIIA.

BobiBoabl. biarogapst BO3MOXXHOCTH BBIICPKHUBATH OOJIbIINE
Harpy3KkH B CHUCTEME KOCTh-(DPUKCATOp JOKa3aHO IPEUMYIECTBO
MHTPAMEIY/UIIPHBIX ¥ HAKOCTHBIX (PMKCATOPOB C HAIBUICHUEM
Ha [OBEPXHOCTh MarepHasa Ha OCHOBE OMOAKTUBHOIO CTEKIIA
IIPH OCTEOCHHTE3€ B CPaBHEHUH C (uKcaropamu Oe3 Hambuie-
Husi. [lodydeHHbIe TaHHBIE MOTYT CIIY)KUTh OCHOBOMW IS BbI-
060pa METOANKU OCTEOCHHTE3A.

DJIEKTPOHHO-MUKPOCKOIIMYECKOE HCCIIEIOBaHUE 00pa3LoB
KOCTHOM TKaHU BOKPYT OMOAKTHUBHOI'O CTEKJIA, HAIIBUIEHHOTO Ha
TUTAHOBBIC [UIACTHHBI U IITHTHI, TOATBEPXKIACT JOMUHUPOBA-
HHE aKTHBHOTO perapaTHBHOIO OCTEOreHe3a ¢ JOPMUPOBAHUEM
rpyOOBOJIOKHUCTON KOCTHOM TKaHU B KOCTHBIX pereHeparax 1o
OTHOUIEHUIO K 00pa3uam 0e3 MOKPHITHSL.

JlanbHeiiiee n3ydeHne MoAN(GUKALUY TOBEPXHOCTU MeTall-
JMYECKUX MMIUIAHTATOB IIPU ITOMOIIM MOKPBITUH U3 KalbLHii-
(dhocdaTHbIX MaTepHATIOB HA OCHOBE OMOAKTHBHOIO CTCKJIA U
THAPOKCHAINATUTA SIBISETCSl MIEPCIICKTUBHBIM U COBPEMEHHBIM
HAaIIpaBJIEHUEM, KOTOPOE MO3BOJSIET YIy4LIMTh OCTEOUHTErpa-
LIMIO UMITJIAHTATOB.

[Ty6nukyemoe ucciie[oBaHUE HE COIEPIKUT KOH(IIHUKTA HHTe-
PECOB aBTOPOB, MPOBEICHO B paMKax Hay4HO-HCCIIECOBAaTEIb-
cKoii paboTsl HarmoHaJbHOTO MEIMIIMHCKOIO YHHBEPCHTETa
M. A.A. Boromosbia: “3aMerieHie KOCTHBIX 1e(EKTOB B CH-
CTeMe JIeueHHs! OOJILHBIX € 3a00JIeBaHUSMH U HOBOOOpPA30BaHU-
sMu kocteit”, 2017-2020, Ne0117U002674.
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SUMMARY

EXPERIMENTAL STUDY OF THE STRENGTH AND
MORPHOLOGICAL CHARACTERISTICS OF THE
BONE-FIXATOR SYSTEM WHEN THE IMPLANT SUR-
FACE IS SPRAYED WITH A MATERIAL BASED ON
BIOACTIVE GLASS, HYDROXYAPATITE

"Lazarev L., 'Protsenko V., 2Buryanov A., *Chornyi V.,
2Abudayeh A., 'Solonitsyn Y.

IState Institution “Institute of Traumatology and Orthopedics
of the National Academy of Medical Sciences of Ukraine”:
’Bogomolets National Medical University, Kiev, Ukraine

The aim of the work is to compare the effect on the strength
of bone tissue of spraying ceramic materials on the surface of
titanium-nickel plates and pins and to show the results of elec-
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tron microscopic examination of bone micropreparations at the
site of immersion of the implant.

Preparations of rat tibia after metal osteosynthesis with in-
tramedullary titanium-nickel pins and titanium-nickel bone
plates with spraying on their surface material based on bioac-
tive glass, hydroxyapatite and pins and plates without spraying
were investigated. Using a device based on a strain gauge and a
caliper with digital display recorded load-deformation diagrams
during compression of the test sample, as well as perform bone
sampling at the site of immersion of the implant and determine
morphological changes in bone using an electron microscope.

The greatest strength was observed when using a titanium-
nickel pin sprayed with biocomposite, titanium-nickel plate
sprayed with biocomposite, hydroxyapatite doped with silver (8
weeks after surgery). The lowest strength was observed in the
samples after application of the plate without spraying and the
pin with spraying of hydroxyapatite doped with silver (4 weeks),
and the pin without spraying (8 weeks after implantation). The
processes of integration of implants with spraying on their sur-
face of the biocomposite with the surrounding bone were deter-
mined by electron microscopy.

The advantage of intramedullary and bony fixators with
spraying on the surface of the material based on bioactive glass,
compared to osteosynthesis, where no spraying on the surface
of the clamps of ceramic material, due to the ability to with-
stand higher loads with stable fixation. This may be the basis
for the choice of osteosynthesis in patients with pathological
fractures of the proximal tibia in this group of patients. At the
electron microscopic level, the integration of sprayed implants
on the surface of the biocomposite with the surrounding bone
was confirmed.

Keywords: strain gauge sensor, bioactive coating, plates
sprayed on the surface, bioactive glass, hydroxyapatite doped
silver, tibia of rats, electron microscopic examination.
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SKCIIEPUMEHTAJIBHOE UCCJIEJOBAHHUE ITPOY-
HOCTHBIX U MOP®OIOI'HMYECKUX XAPAKTE-
PUCTUK CHUCTEMBI KOCTb-®UKCATOP IIPU
HAIIBIJIEHMHU INOBEPXHOCTHU UMIIVIAHTATA MA-
TEPUAJIOM HA OCHOBE BUOAKTHUBHOI'O CTEK-
JA U TUAPOKCHUAIIATUTA

Ulazapes U.A., 'TIpouenxo B.B., 2BypbsinoB A.A.,
Yepusiii B.C., 2Adyneiix Y.H., !Cosonunnin E.A.

"Tocyoapcmeennoe yupexcoenue «Hncmumym mpasmamono-
euu u opmoneouu HAMH Yxpaunwir», *Hayuonanvhuii meou-
yunckuil ynusepcumem um. A.A. bocomonvya, Kues, Yxpauna

Llenbro MccienoBaHUS SBUIOCH SKCIIEPHUMEHTAIBHOE OIpe-
JIeJIeHHEe MPOYHOCTHBIX U MOP(OJIOTHYECKUX XapaKTePHCTHK
CHCTEMBI ](OCT]:—(l)I/IKcaTOp I[IpyU HarbUJICHUH ITOBEPXHOCTU HM-
IUIAHTaTa MATEePUaJIOM Ha OCHOBE OMOAKTHBHOIO CTEKIA, TH-
JPOKCHAIIATUTa M aHAJIU3 Pe3yJIbTaTOB AJIEKTPOHHO-MHKPOCKO-
UYECKOT0 HCCIISIOBAHUS MHKPOIIPENapaTtoB KOCTH B MeECTe
[IOTPY)KEHUS UMILIAHTAaTa.

HccnenoBanbl npenapaTsl 00NbIIeOEpIIOBOH KOCTH KPBIC
nocje METAJJIOOCTCOCUHTE3a HHTpaMEAYJUISIpDHBIMUA  TH-
TAHO-HHUKCJICBBIMH mTH(bTaMH U TUTAHO-HHUKCJIICBBIMHU Ha-
KOCTHBIMU IIJITACTUHAMU C HAIIbIJICHUEM Ha HUX IMOBEPXHOCTH
MarepHuaga Ha OCHOBE OMOAKTHBHOTO CTEKJa, I'MAPOKCHANa-

© GMN

TUTa W IWTHPTOB U TUIACTHH 0e3 HambuieHHs. C MOMOIIBIO
TEH30AUHAMOMETPUYCCKOI'0 JaT4yuKa U LLlTaHFeHLll/IpKyJ'lH C
UG POBOI MHAUKAIIMEH 3aMMCAHBI AMarpaMMbl HArpy3KH-7c-
(hopMUPOBaHUS MPH CIKATHH OMBITHOTO 00pasia. BeimoiaHeH
3a00p KOCTHOW TKaHM B MECTE NOTPYKEHHsS MMILJIaHTaTa U
oTpe/eieHbl MOP(HOIOTHICCKUE U3MCHECHHUS B KOCTH C ITOMO-
IIBIO DJIEKTPOHHOTO MUKPOCKOTIA.

HauOonpinast mpoyHOCTh HaOMIOAanach MpU MPUMEHEHUH
LI_ITI/I(bTa C HAIIBLJICHHUEM GI/IOKOMHOSHTa, IJIACTUHBI C HAIIbI-
JICHUEM 6“0KOMH03I/ITa, IJIAaCTUHBI C HAIbUICHUEM THAPOK-
CHAIaTHUTa, JISTHPOBAHHOTO cepebpoM (8 Hedesb mocie omne-
pamuu). HauMeHbIas mpoYyHOCTh HaOIOMaIach B 00pasnax
IIOCJIE NMPUMCHCHUS IJIAaCTUHBI 683 HanblJICHUA, ]_UTI/I(l)Ta C
HAMBUICHHEM THUAPOKCHAINATHUTA, JETHPOBAHHOIO cepedpoM
(4 venenn) u mtudTa 6¢3 HanbUICHUS (8 HEACTb MOCIEC UM-
wiaHtauuu). Ha 31eKTpOHHO-MUKPOCKOIUYECKOM YPOBHE
HOJITBEPIKIAETCS MHTErpanusi OMOCTEKIIa, HANBIJICHHOTO Ha
MNOBEPXHOCTH METAJUIMYCCKUX UMILJIAHTATOB, C Opr)Ka}OHleﬁ
KOCTBIO.

JlokazaHO IPEeUMYIIECTBO MHTPAMEIYJUIIPHBIX U HAKOCT-
HBIX (PUKCATOPOB C HAMBLICHUEM Ha MOBEPXHOCTh MaTepuaia
Ha OCHOBE OMOAKTMBHOIO CTEKJa, Onaronaps BO3MOXKHOCTH
IEePEHOCUTH OOJIBIINE HATPY3KU MPH CTAOMIBHOM (uKcanun
B CpaBHCHUHU C UMILIaHTaTaMH 663 IOKPBITHA, YTO ABJIACTCA
OCHOBaHMEM JUJIsl BEIOOpa METOAMKH OCTEOCHHTE3a Y MallUeH-
TOB C NAaTOJOTMYCCKUMHU NEPEIOMaMU IMPOKCUMAJIBbHOI'O OT-
nena 60JbIIeOepIOBOi KOCTH.
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ATTACHMENT OF CHRONIC LYMPHOCYTIC LEUKAEMIA CELLS
BY AUTOLOGOUS POLYMORPHONUCLEAR NEUTROPHILS MEDIATED
BY BISPECIFIC ANTI-CD19/CD64 ANTIBODY

"Tsertsvadze T., 'Mitskevich N., ’Datikashvili-David I., *Ghirdaladze D., “Porakishvili N.

'Iv. Javakhishvili Thilisi State University, Division of Immunology and Microbiology; M. Zodelava Hematology Center, Thilisi;
SInstitute of Haematology and Blood Transfusiology, Thilisi, Georgia; *University of Westminster, London, UK

Chronic Lymphocytic Leukemia (CLL) presents with clonal ex-
pansion and accumulation of CD5'CD19"'CD23" cells in peripheral
lymphoid organs and tissues and in bone marrow [1-3]. The dis-
ease remains incurable, albeit there are new molecular and immu-
notherapy methods currently available, which, in conjunction with
chemotherapy, lead to the “precision therapy” approach [4,5]. The
majority of immunotherapies are based on the ability of therapeu-
tic antibodies to mobilize anti-tumour potential of the complement,
natural killer cells and phagocytic cells through their Fey-receptors
(FcyR) [6,7]. Bispecific antibodies (BsAb) are also considered in
the treatment of CLL, whereby phagocytic cells play a key effec-
tor role in the destruction of the target CLL cells. Anti-CD19/anti-
CD64 BsAb binds to CD19 receptors on CLL cells and to CD64
receptors (FcyRI) on monocytes and activated neutrophils, thus
inducing phagocytosis of the leukaemic cells [8].

We previously showed that the expression of CD64 recep-
tor on polymorphonuclear neutrophils (PMNs) in CLL is sig-
nificantly higher than that on normal PMNs [7,9] indicating
that PMNs in CLL are potentially powerful effector cells for
therapeutic application of anti-CD64/CD19 BsAb. The effector
potential of PMNs could be further enhanced through activa-
tion mediated by cytokines granylocyte colony-stimulating fac-
tor (G-CSF) and interferon y (IFNy) [10,11,12]. The aim of this
study was to evaluate the ability of anti-CD64/CD19 BsAb to
induce phagocytosis of CLL cells mediated by PMNs activated
with G-CSF and IFNy cytokines.

Material and methods. Peripheral blood was obtained
from 16 CLL patients, at various stages of the disease (Rai
I-1V), aged 45-80 (median age 67), care of Professor Darejan
Ghirdaladze, Institute of Haematology and Blood Tranfusiol-
ogy and Dr Irina Datikashvili-David, M. Zodelava Haematol-
ogy Center,Tbilisi, Georgia. White blood cell (WBC) counts
in patients varied from 4.9 x 10 °/L to 120 x 10 °/L. Seventeen
patients were untreated during six months prior to the study,
8 were treated with COP. Ten ml of blood were collected in
heparinized tubes (Sigma-Aldrich), stored at a room tempera-
ture and processed on the same day.
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Isolation of CLL cells and autologous PMNs. CLL cells and
autologous PMNs were isolated in double density gradient in
Histopaque 1.077 and 1.119 (Sigma-Aldrich-Aldrich). CLL
cells and PMNs were collected separately from the 1.077 and
1.119 interphases respectively and washed twice with Hank’s
Balanced Salt Solution (HBSS, Sigma-Aldrich). The superna-
tant was removed and the pellets were re-suspended in medium
RPMI-1640 (Sigma-Aldrich) supplemented with 10% foetal bo-
vine serum (FBS, Sigma-Aldrich). The concentration of isolated
CLL cells and PMNs was adjusted to 0.1x10° cells/ml.

CLL cell labeling. Isolated CLL cells were labeled with Red
Fluorescent Linker (PKH-26 kit, RFL, Sigma-Aldrich) by dilut-
ing the dye 1:1000 in Diluent C and mixing 1 ml of the diluted
dye with 1 ml of CLL cell suspension at a concentration 1x10°
cells/ml for several minutes at room temperature. The labeling
was stopped by the addition of RBMI-FBS, followed by two
washes in the same medium.

Stimulation of PMNs with G-CSF and IFNy. 100ul of PMN
suspension at a concentration 0.1x10° cells/ml. were treated with
IFNy (Sigma-Aldrich) at a final concentration 100ng/ml and/or
with recombinant G-CSF (Sigma-Aldrich) at a final concentration
500 units/ml The cells were incubated at + 37°C in CO, incibator
for 12hours. After incubation, cells were washed twice in RPMI-
1640 at 1500 rpm for 5 min. The concentration of cells was adjusted
to 0.1x10° cells/ml in RPMI-1640 supplemented with 10% FBS.
The quality of the labelling was tested in the FACScan flow cytom-
eter (Becton & Dickinson) using the FL2 scatter.

PMN attachment to autologous leukemic cells. 100pl of PMN
cell suspension and 100p1 of RFL-labelled CLL cell suspen-
sion at the same concentration of cells 0.1x10° cells/ml were co-
incubated at +37°C in CO, incibator under various regimen: in
eight combinations and two time categories (4 h and 24 h) each:
1) unstimulated PMNs with CLL cells without the anti-CD19/
CD64 bispecific antibody (BsAb); 2) unstimulated PMNs with
CLL cells and with the BsAb; 3) G-CSF stimulated PMNs with
CLL cells without the BsAb; 4) G-CSF stimulated PMNs with
CLL cells and with the BsAb; 5)IFNy stimulated PMNs with



