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I'CTOIMATOJIOI'TYHI 3MIHU JIJISHKHU ITIEPEJIOMY
TPYBYACTHUX KICTOK ¥ COBAK 11/l BININBOM
HPEITAPATY «OCTUBET-I»

V crarTi JOBOOMTHCS, IO 3acTOCYBaHHs HaHodacTtok Mmeranis: Mg, Co, Cu, Zn, Ag 3a nepenoMiB TpyOuacTux KiCTOK y
cobak, y mporueci GopmyBaHHs (ppakTypHOro Mo3ois, yepe3 14 mi6 3HaYHO 3MEHIIYE BMICT NPOTEOrJIKaHIB 32 OJHOYACHOTO
30UIbLIEHHS. BMICTYy IJIIKONPOTEIiNiB, KaTiOHHMX OunkiB, KomareHy. Ili moOKa3HMKM cBig4aTb IIpO IHTEHCHBHICTB
CIIONYYHOTKAaHMHHOI pereHepallii B LIIJIMHI [IEPEIoMy, a TAaKOXK yTBOpeHHs M’sikoi Mo3omi. Ha 19-20 nens dpaxrypHa Mo3oib
HaOyBa€e BUIVIAJ IMUIBHOI KICTKOBOI TKaHMHH, SKAa 3a CBOEIO ILUIBHICTIO Ha0araro HEpeBHIye IIINbHICTh KiHIIB KiCTKOBHUX
yIaMKiB, sIKi BOHa MIIJHO 3'€lHye MK CO0OI0, IO CIPHUS€E YTBOPEHHIO TBEPIOrO KiCTKOBOrO MO30Js, Ha BiAMIHY Bin
KOHTPOJIBHUX TBapuH Yy SIKuX (pakTypHa MO30Jib OJiJI0 3a0apBIIOETHCS I'E€MATOKCHIIIHOM i €03MHOM BHACIIIIOK BHUPa)KEHOrO
CKJIEpO3Y Ta TialliHO3y. 3aCTOCYBAaHHS 3a3HAUCHHUX BHILE HAHOYACTOK MeETaliB, y ckiaii npenapaty «OctuBer—I», Ha 3-5 ni6
npHcKoproe GpopMyBaHHs cTabiIBHOI TBEPOI KICTKOBOI M030J1i Yy CO0aK.

KirouoBi c/10Ba: HaHOAKBaXeIaTH METaJIiB, IEPEIOMH TPYOUACTUX KiCTOK, (PpaKTypHa MO30Jb, COOAKH.

IMocTanoBka npo6Jemu. PartionanbHe TiKyBaHHSI TPaBM KiCTOK € aKTYaJIbHOO MPOOIEMOI0 CydacHOT
BETEPUHAPHO-MEINYHOT TPaBMATONOTii. 30KpeMa IIe CTOCYEThCS TpPaBM KICTOK, IJIIKYBaHHS SIKUX 3a
ICHYIOUMMH METOJIaMH JIy’K€ TpUBAJIC 1 HE 3aBXKAM 3a0e3leuye OonTHMajibHe BWJIiKOBYBaHHs [1, 2, 3].
[lepcnieKTHBHUM MOYKHa BBaXKaTH PO3pOOKY 3ac00iB i cr1oco0iB MPUCKOPEHHS 3arOEHHS TPaBM KICTOK,
MOB’SI3aHUX 3 CTUMYJTIOIOUOI0 aKTHBHICTIO HAHOYACTOK METajiB Ha Tmepedir 0OMiHy peuyoBHH, ITPH IBOMY
BCTaHOBJICHA BHPaXEHa TEHICHIS JI0 IHTEHCHU(}IKAIii YTBOPEHHS CHOJXYYHOTKaHWHHOI (pakTypHOI
M03071i [4].

AHani3 ocTaHHiX AocaimkeHb i myOaikamiii. 3aroenHs gpakTyp BimoOpaxkae 3AaTHICTH KiCTKOBOI
TKaHWHH JI0 penapaThBHOI pereHepanii [5]. 3a By3bkoi (1-1,9 MM) HmUIMHU TiepenoMy 3pOIICHHS
KiCTKOBHX YJIaMKIB BiJIOYBAa€THCS 3a TaK 3BaHUM TMEPBUHHUM HATSATOM. 3a BITHOCHO MMpOKOi (2,0-4,0 MM) —
3pOIIEHHS KICTKOBUX YJIaMKIB 3/IIICHIOEThCS 3a BTOPUHHHUM HATATOM [6].

[Tix gac 3porieHHs KiCTKOBUX yJIaMKiB 32 TEPBHHHUM HATATOM B IIUTMHI MEPEIIOMY BHSBIISETHCS
BIJHOCHO HE3HAYHA KUIBKICTh KPOB’SIHHX 3TOPTKIB, SIKi TOPIBHSHO MIBUJKO MPOPOCTAIOTh CYJHHHOO
CITKOIO, IO CIIPHUSE PO3CMOKTYyBaHHIO (DiOpuHY 1 MoOuTi3alii B 30Hy TpaBMH (iOpobmactis. OcTaHHI
NpOAYKYIOTh (hiOpo3Hi (IIepEeBaKHO KOJIAreHOBi) BOJIOKHA, sIKI 00 €IHYIOThCS Yy Iydkd, 30aradeHi
OCHOBHMUMH OLIKaMH THITy apTiHiHy, TICTUIWHY, Ji3uMHY. BumortiBae ¢iOpuHoreH, sikuii ¢opmye
BOJIOKHUCTY (hiOpUHOBY CiTKy. BinOyBaeThcs IBHIKE 3aIIOBHEHHS IeEKTY MOHOIIUTAMH, TiCTIOIMTAMH 1
mimpormramu. lle cTBOprOE CIpHATIMBI YMOBH Uil BiIKJIaJaHHS KiCTKOBOTO T1IPOKCHIIANIATUTY, IO
3aBepIIIye Mporec MiHepamizaii [7].

[Tin gac 3pomieHHsT KICTKOBUX yJIaMKIiB 32 BTOPUHHUM HAaTATOM MDKYJIaMKOBa Cllaiika CIOYaTKy
MpENCTaBlieHa TYXKO TOHKOBOJOKHUCTOI CIOJYYHOIO TKaHHMHOIO 3 BEIIMKOI KUIBKICTIO
MOHOHYKJI€apiB, JiMPOUHUTIB i HiOpoOracTiB, a TAKOXK OCHOBHOI PEUYOBHHHU (MATPUKCY). 3 4acoM Iis
MyXKa CIIOJIy4Ha TKaHWHA CTa€ OUIBII M[ITHLHOI, TPyOOBOJIOKHUCTOIO, cepel KIITHHHHUX CIIEMEHTIB
sIKOT TepeBaXkatoTh (iOPOIMTH, OPIEHTOBAHI CBOEKD JOBrOI0 BICCIO B3JIOBXK (DIOPO3HMX BOJIOKOH 1 iX
nydkiB [8].

[{um 3aBepiryeThesi TOYATKOBHHA Tiepion GpopMyBaHHsS M’KOI (QpakTypHOI MO30Ii; Y MONAIBIIOMY
OCTaHHs 3a3Hae Momudikalii 3 MEPEeTBOPSHHSIM Y TBEPAY KICTKOBY MO030jb. [Ipu I1boMy mpoiiec
MiHepaJti3allii, MMiji 4ac 3arOEHHS KiCTOK 3a TIEPBUHHUM HATATOM, SK IIPaBUIIO, HE OTPEOy€E T0AaTKOBOTO
MiCIsONEepaIifHOro XipypriyHoro JiKyBaHHs Ha BIMIHY BiJl 3aro€HHS, KOJIU 3POIIEHHS KiCTKOBUX
YJIaMKIB 31HCHIOETHCS 32 BTOPUHHUM HATSTOM.

Merta i 3aB1aHHs1 0CTiTAKEHHsI — TPOBEJICHHS JOCIIIPKEHHS BIUTMBY HAaHOAKBaXelaTiB MeTanis: Mg,
Co, Cu, Zn, Ag Ha QopMyBaHHA KIiCTKOBOI MO30J1 y cobak 3 IeperoMaMd TpyO4yacTUX KICTOK 3a
BIIHOCHO MHUPOKOT (2,0—4,0 MM) LIITHHYU TIEPETIOMY.

Marepian i MeToaquKa H0CTiMKeHHs. 3 METOIO 3 sCYyBaHHS BIUIMBY HaHOAKBaxeNaTiB MeTaiiB: Mg,
Co, Cu, Zn, Ag Ha ricTomaTooriuHi 3MiHU UITHKK 1epenoMy OyB 3acTocoBaHWi mpenapaT «OcTHBeT—
I», sikuii MICTHTD 3a3HauYEHI BUINE HAHOYACTKU y KOHIIeHTparii 100 mr/i, po3Mip HaHodacTok 1-50 M [9].
BuBuenns Oyno HeMoiuBe 0e3 ypaxyBaHHS 3MiH OCHOBHHMX MAaTPUKCHHUX OiOMONiMepiB y 3B’SI3Ky 13
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3aMIHOIO HE3PLI01, BITHOCHO MTYyXKOI, CIIOJYYHOI TKAaHUHM (M’ sIKa KICTKOBA MO30JIs1) 3HAYHO OLIBII 3PijI0r0
(TBepaa KiCTKOBa MO30JIsI) YIIUIbHEHO. 3T1IHO 13 CYy4aCHUMH YSBJICHHSAMH PO MEXaHI3M pernapaTuBHOT
pereHepanii KiCTOK, BaXXJIMBY pOJb Yy 3pPOIICHHI YJIaMKIB BiJIrpalOTh KOMIIOHEHTH OPTaHid4HOIo
MaTpPHKCY, MPEACTABJICHI B MEPIIy 4Yepry MpOTeoriiKaHaMM, TIIKONMPOTEinaMy, KaTIOHHUMH OiKaMu,
komaredom [10, 11, 12]. JIas mporo mpoOBOIWIM BUMIPIOBAHHS BEIMYMH PI3HHX KICTKOBHX CTPYKTYP,
FICTOJIOTTYHI 1 MICTOXIMIUHI JOCTIHKCHHS, 3aCTOCOBYIOUH OKYJISP-MIKpOMETP.

[TopiBHIOBAIM TiCTOMATONONIYHY KaPTHHY AUISHKH MEPEIoMy, Yy Co0aK 3 MOMEPEYHUMH 3aKPUTUMH
niadizapHUMH (PpaKTypaMu IPOMEHEBOI 1 BEJIMKOTOMUIKOBOI KiCTOK, 3 HaKJIaJaHHIM iMMOOLII3yI0Uoi
«BIKOHYATO» TOB’A3KU: y Jociiai (n=5) mnepopalbHO INOACHHO NPOTATOM 3-X THIXKHIB
3amaBanu mpernapat «Octuper-I» (0,5MII/KT); B KOXHOMY KOHTPOJi (N=5) TBapuHU OTPUMYBAIH
TaKy * KiJIbKICTh BOJIH.

MeronoM eKOHOMHOI TPEmaHo010MCii OTPUMYBaIM HEBEIHMKI (PParMEHTH 3 PI3HUX JUISHOK IIUIHHU
MepeioMy TMPOMEHEBOI 1 BEIMKOTOMIIKOBOI KIiCTOK, 3 JOTPUMAHHSIM HOPM OIl0€THKH (KCHJIA3HMH-
KeTaMIHOBMI HapKo3); mourHaroun 3 10 g1o6u mo 25-1y, 3 inTepBaigoM 5 ai0. ®parmentu ¢ikcyBanu y 10
% HeliTpaabHOMY (popMaliHi, IEKATBIIMHALIO TPOBOIWIN Y 7 % a30THINA KUCIIOTI.

OtpumyBain 3amMopoxkeHi Ta mapadiHoBi 3pizu [13], ski ¢apOyBaay TeMaTOKCHIIHOM 1 €O3MHOM,
nikpodykcuHoM 3a Ban ['130H, OpoM(eHOIOBUM CHHIM, aJILI[IHOBUM CHHIM, rTpoBoawin [TAC-peakitiro.

Kinpkicte OiomonimMepiB (MPOTEOrTiKaHIB, TIIKOMPOTEiNiB, KaTIOHHMX OLIKIB, KOJareHy) OI[IHIO-
BaJii Bi3yaJbHO 3a IHTCHCHBHICTIO BIAMOBIAHMX TICTOXIMIYHUX peakmid B Oamax: 1 — He3HadHe
3B’sI3yBaHHS OapBHHUKA, 2 — BUPaKeHE 3B’ s13yBaHHs OapBHUKA, 3 — IHTCHCUBHE 3B’ A3yBaHH OapBHUKA, 4 —
MaKCHUMaIIbHO MOKJIMBE 3B’SI3yBaHHs OapBHUKA.

PesynbraTtn nocaimkeHb Ta ix o0roopenHsi. HaiiOinbin xapakTepHi 3MiHH OpraHiuHOI OCHOBH
KICTKOBOT'O MO30JIs1 BUSIBJISIOThCS Ha 14—15-Ty 100y. Y KOHTPOJBHUX TBAPUH BIHOCHO IIMPOKA IIUIHHA
MePEIOMY 3allOBHIOETHCS MOPIBHSAHO BEJIUKOI KUTBKICTIO MAaTPUKCY, Y CKIIJl SKOTO Bi3yalli3ylOThCS Y
BEIMKI KUIBKOCTI, SKIIO CYIUTH 33 IHTGHCHBHICTIO TiCTOXIMIYHOI peakilii, IpOTEeOrIiKaHu
(y OimpImii KiTBKOCTI TiajdypoHAT, XOHIPOITHH, Y MEHIIIH KIUTBKOCTI XOHAPOITUH-4-Cyib(daT, XOHIPO-
ituH-6-cynbdat, kepaTan-cyabdart) (puc. 1).

KinpkicTh TIIKONPOTEiNiB 3a Bi3yaJIbHOI OIIHKOI iHTeHCHBHOCTI [TAC-peakilii BiJHOCHO HEBEIHKa
(puc. 2).

HakonudeHHst y GpakTypHid IIIMHI TPOTEONTIKAHIB Y CO0aK KOHTPOJIBHOI IPYIHU MPU3BOAMTH O
YTBOPEHHS 3HAYHOI KUIBKOCT1 XPSIIOBOI TKAHUHH (pHC. 3).

HanmipHa KinmbKicTh OpaauTpodHOi XpSIOBOi TKAHWHU MPOJIOHTYE MEPETBOPEHHS M’SIKOI MO30J1 Y
TBEpJy KICTKOBY MO30JI0 i THM CaMHUM TI€BHUM YHHOM TajJbMy€ OCTATOYHE 3PONICHHS KICTKOBHX
yJ1aMKiB. B OCHOB1 Takoro rajbMyBaHHS JIOKUTh 3aTPUMKa BaCKYJISIpHU3allii MO30JbHOI TKAHUHH Tilep-
Tpo()OBaHUM XPSAIIEM, OCKUIbKH TUIBKA 3aBIIKA OKCHOIOTUYHOMY OOMIHY PEYOBHH 3aKOHOMIPHO
YTBOPIOETHCS KICTKOBA TKaHHMHA.

Puc. 1. Hakonu4eHHs riaJiypoHATy i XOHAPOITHHY Puc. 2. He3naune HaKONMUYeHHs ITIKOMPOTEIniB
y dpakTypHii miymni (aneniaHoBui cunii 1:1000, y dpakrypHiii mismmni (ITAC-peakuis, x 60).
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pH 2,2).

VY cobak 3 mepenoMamu, SKi OTPUMYBaJld HAHOAKBaxXelaTH MeETaliB, y (PaKTypHIA MIUIMHI
HaKOIHMYYEThCA 3HAYHO MEHINA KUIBKICTh INPOTEOrIIKAHOBHX CIIOJNYK 1 3HAYHO OUIbIA KUIBKICTh
[IKONPOTEINiB, KaTIOHHMX OUIKIB 1, IO OCOOJMBO BaKJIMBO, KICTKOBOTO KOJIareHy, 37aTHOTO
MPUETHYBATU 10 ce0e KpuInTaauku (ocdaTy Kayiblio (MiHepaiiamis). [1CTOIOriY4HO CIIoCTepiraeThes
(hopMyBaHHsI JOCUTH IUIbHOI (HiOPO3HOT TKAHMHM, BOJOKHA SIKOI Yy CKJIaJi KICTKH 3JaTHI IHTEHCHUBHO
MPUETHYBATH KpUCTAIX ripokcuiaanatuty (puc. 4). Ilpu 1mboMy BHpa)X€HO IHTEHCHU(DIKYETHCS
(dhopMyBaHHsI M’ K0T MO30JII.

Puc. 3. HagmipHe yTBOpeHHsI XPSIIIOBOI TKAHUHHU Puc. 4. YTBOpenns B mijimHi mepesiomy 3pisioi
y ¢ppakTypHiii miyimHi codak y KOHTpoJIi }i6Gpo3HOI TKAaHUHM y 3B’SA3KY i3 3aCTOCYBAHHAM
(6pomdeHonosmii cuHiii, pH 8,2, x 120). HAHOAKBaxeJaTiB MeTaiiB (OpomdeHonoBuit

cuHil, pH 8,2, x 60).

HaHoakBaxenatu MeTadiB CHOPHSIIOTh BUPaKeHiIH mnpedopmaliii KiCTKOBOro Mo3o0jsi. B TkaHuHI
(pakTypHOI IIUJIMHU YTBOPIOIOTHCS BUPAXKEHI CyIMHHI KaHAJIM, SKi Ha TaHU# mepioj] AOCHIHKSHHS IIe He
BUIIOBHIOIOTHCS KICTKOBO-MO3KOBUM PEreHepaToM (puc. 5), aje siki y moJaablioMy aKTHBHO 3aCelSIOThCS
€JIeMEHTaMH KICTKOBOI'O MO3KY (puc. 6).

Puc. 5. 3amycriai cyannni kanaan Puc. 6. 3acenenns cylmHHNX KaHAJIIB y ppaKTypHiii
y ¢pakTypHiii miauni IUTHHI eJIeMeHTaMHU KiCTKOBOT0 MO3KY
(3a Ban-T'i30H, x 220). (3a Ban-T'i30H, x 240).
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BizyanpHa oriHka ymicty 0ioMakpoMoJeKyd B 0anax 3a 4YOTHPHOANBHOIO MIKAJIOK MPECTaBlIcHa B
Tabmumi 1.

Sx BupHO 3 Tabmuui 1, ymict y dpaktypHiid Moo OGionomiMepiB (MaKpOMOIIEKY) TIIKOMPOTEINiB,
KaTiOHHUX OLIKIB, KOJIareHy NpH 3aCTOCYBaHHI HaHOAKBaXelaTiB METAIiB, MOPIBHSHO 3 KOHTPOIIEM,
BHCOKO JIOCTOBIPHO TEPEBUIIYBAB MOKAa3HUKH OCHOBHHX MAaKpOOIOMOJEKYJ pereHepyrouoi Croiay4dHol
TKaHHHHU.

Tabnuus 1 — YMict (B yYMOBHHX OTUHHIISIX) GiomostiMepiB (MakpomosiekyJ) Ha 15-Ty mo0y npu ¢ppakTypHOMY
3aro€HHi 3a BTOPHMHHUM HATATOM (n=5)

INokasunk IMporeornikanu I'nixonporeinu Karionni Ginku Konaren
E;Zjizzggz“a“” 3,34+0,27 1,660,22 1,520,35 1,84+0,33
3acTocyBaHHs
HaHoakBaxenatiB: Mg, Co, 2,534+0,21 2,07+0,31 ,18+0,35 3,66+0,42
Cu, Zn, Ag

P <0,01 <0,01 <0,001 <0,001

Came mi OiomomiMepu (GOPMYIOTh MAaTPUKC, Ha OCHOBI SIKOTO YTBOPIOEThCA KomareH. OcTaHHIH
cro4atky (GpopMye OKpeMi BOJIOKHA, SIKi 3 4acOM 00 €IHYIOThCS B Iydkd. KoJareHOBi My4YKH 3aBASKH
BEJIIMKOMY BMICTY apriHiHy, TiCTUIMHY, JTI3HHY IHTEHCUBHO MPHUEIHYIOTH KpuliTaiuku Gocdaty kanbiiito,
CTBOpIOIOYHM MiHepaibHy (ha3y KIiCTKOBOI TKaHWHH, IIO 3aBEpIIye TEpIINi Iepio (QpakTypHOTO
3pOIICHHS; Y MOAAJIbIIOMY BiIOyBa€eThes mpedopMallis KICTKOBOIO MO30JIs BIIIOBIIHO 0 MEXaHIYHHX
HABaHTa)XEHb Ta IHTEHCUBHOCTI PyXOBOT aKTUBHOCTI.

Huctpodiyai i HeKpoOiOTHYHI SBHINA SIKI BiNOYBAIOTbCS B WIUIMHI IEPEIOMY MOXYTh CYTTEBO
BIUIMBATH Ha Tepedir ¢as3u rigpaTamii Ta 4ac yTBOpPEHHs TBEpAOI KiCTKOBOI M030ii. B 30HI mepenomy
BHACHIZIOK JAUCTPODIYHUX 1 HEKPOOIOTHYHHMX 3MIH KIiHIIB YIAMKIiB CIIOCTEpiraid psCHY iHQIIbTpalliro
HEHTpoQiIaMu, MOHOIIUTAMH 1 JTIM(POIUTAMH, sIKa B KOHTpOI yepe3 16—20 nid 3MiHIOBaIach BUPaKEHOIO
npomidepartiero  GpiOpouutis. OCTaHHS CyNPOBOMKYBANACh MPOAYKYBAaHHSAM OCHOBHOI PEYOBHHU
(MaTpHUKCy) CIONYYHOT TKAHUHH.

B mocnmiai BiAMOBiAHI 3MIHM MPUIIBHIAIIYBAIMCh Ha 3—5 mi0, MICHsS YOro B IIUIMHI IEpEIoMy
BiJIMiYaJli IHTEHCHBHY Tpotideparliro ciTku GpiOpo3HIX BOJIOKOH.

B kontpom yepe3 22-25 nmHIB yTBOpIOBaNach 4iTKO CPOpPMOBaHA TKaHMHA KiCTKOBOI MO30Mi 3i
3BY)KCHUMH CYIUHHMMH KaHanamu. DpaktypHa mozons Onino 3adapOoByBajach IeMaTOKCHIIIHOM 1
€O3MHOM BHACIIIZIOK BUPAKEHOT'O CKJIEPO3Y 1 rialiHOo3Yy.

B nocnini Ha 19-20-y 100y ¢pakrypHa M0307s HaOyBaia BUTIIANY MIUTBHOT KICTKOBOI TKAHMHH,
sIKa 3a CBOEIO MIUIBHICTIO HabaraTo mepeBMINyBaia IMUIBHICTh KIHI[IB KICTKOBUX YJIaMKIB, SIKi BOHA
MIIIHO 3’€IHYyBaja MDK C0000, M0 CBigUMJIO MNPO YTBOPEHHS TBEPAOr0 KICTKOBOIO
MO30715.

dopmyBaHHS TBEPIOTO KiCTKOBOT'O MO30JIsI BiZIOYBAa€ThCS B Pe3yNbTaTi MEBHUX 3MiH OpTaHiqYHOL
OCHOBH KICTKOBOi PEUYOBHMHHU B IIUIMHI TEPEIOMY: 3a Bi3yallbHOI OI[IHKH 3HAYHO 3MEHIIYETHCS BMICT
MPOTEOTIIKAHIB, JIEMO 3HUKYEThCS THTEHCHUBHICTh peakilii Ha TIIKOMPOTEi N, HATOMHICTh BHPa3HO
1HTEHCU(IKYETHCS peakilisi Ha KaTioHHi OUIKW (apriHiH, TiCTU[IH, JI3HH), Ki, OYEBUIIHO, CIIPUSIIOThH
IHTEHCUBHOMY  MicieBoMy  (OpMyBaHHIO 1  BiIKNIaJJaHHIO  KPUIITAIUKIB  KICTKOBOTO
T1APOKCUIATIATHTY.

BucnoBkn. 1. ®opmyBaHHS M’SKOI KICTKOBOi MO30Ji CYHNPOBOMKYETHCS 3MiHAMH B Hii
npedopmalliidl BMICTY MPOTEOTrIIiKaHiB, MIIKOMPOTEiNiB, KATIOHHUX OUIKIB 1 KOJareHy, 10 CHiBIaaae 3
TaKUMH K SKICHUMH 1 KUIBKICHUIMH TIEPETBOPEHHSIMH OCHOBHUX MAaTPHKCHHUX Oi0TOTIMEpIB y 3B SI3KY
13 3aMiHOIO HE3p1IOT (BIJTHOCHO MYyXKOi) CIIONYyYHOT TKAHWHU 3HAYHO OUTBII 3piJIOI0, YIIUTHHEHOIO.

2. Ilix yac ¢opmyBaHHS (DpaKkTypHOrO0 MO30JIA 3a BIJHOCHO IMUPOKOI HIUIMHH IIEpEIoMY uepes
14 ni6 3actocyBaHHS HAHOAaKBaxelaTiB MeETaliB 3HAYHO 3MEHIIYETHCS BMICT TIPOTEOTIIIKaHIB
(ma 24,3 %) 3a omHodacHOTro 30UIbIIEHHS BMicTy riikomporeiniB (Ha 24,7 %), KaTioOHHUX OLUIKIB
(y 2,09 pasm), xonareny (y 1,99 pasu). L1li moka3HHKH CBiI4aTh PO IHTEHCUBHICTH CIIOTYYHOTKAHUHHOT
pereHepanii B HIUIMHI TIEpeNOMy, a TaKOX SBUIIEC MPHUCKOPEHOTO YTBOPEHHS M SKOi MO30Ji Iif
BIJITMBOM HaHOAKBaXeJaTiB METAIB.
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3. [lepopanbHe 3a1aBaHHs cobakaM 3 MepenoMaMu TPyOuacTHX KicTok HaHoakBaxenatiB: Mg, Co, Cu,
Zn, Ag (npenapat «OctuBer—I») Ha 3-5 ni0 NpPUCKOPIOE YTBOPEHHS CTaOUILHOI TBEPAOi KiCTKOBOT
MO30JTI.
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I'ucronaronornyeckue M3MeHeHHsl 00J1aCTH NepejioMa TPyGUAThIX KocTell y co0ak moa Bo3JelicTBHEM mIpenapara
«OcTuBer—I»

A.B. TeassTHUKOB

B crarbe noka3biBaeTcs, 4To IpuMeHeHne HaHoyactun MetaiuioB: Mg, Co, Cu, Zn, Ag nipu nepenomax Tpyouyarsix KocTel y
cobax, B mporiecce GopMUpOBaHHS PpaKTypHOU MO301H, Yepe3 14 1Hel 3HaYUTEIbHO YMEHBIIAET COAEpKaHNe MPOTEOrTNKaHOB
IpY  OJHOBPEMEHHOM YBEIMYCHUM COICPXKAHMUS IJIMKONPOTEU/IOB, KATHOHHBIX OCJIKOB, KOJUIareHa. OTH II0Ka3aTelu
MOATBEPXKIAOT HHTCHCUBHOCTb COEAMHUTEJILHOTKAHHOM pEreHepaluy B IIENU IIepeloMa, a Takke 00pa3oBaHHUs MSTKOH
mozoiu. Ha 19-20 nens dpakrypHas Mo3011b IproOpeTaeT BUA IUNIOTHOW KOCTHOM TKaHH, KOTOpast [0 CBOEH INIOTHOCTH HAMHOT'O
MPEBBIIIACT IJIOTHOCTh KOHIIOB KOCTHBIX OTJIOMKOB, KOTOPBIE OHA IIPOYHO COEJIUHSIET MEXIy COOOH, CIocoOCTBYs 00pa30BaHUIO
TBEPIIOH KOCTHOH MO30JM, B OTJIMYME OT KOHTPOJBHBIX JKMBOTHBIX Y KOTOPBIX ()paKkTypHash MO30Jb OJISJHO OKpPAlIMBAcTCS
IeMAaTOKCHJIMHOM M 03MHOM BCIIC/ICTBHE BBIP2)KEHHOI'O CKJICpO3a M r'MainHO3a. [IprMeHeHue BbllIeyKa3aHHBIX HAaHOYACTHI]
METaJlIOoB, B cocTaBe npenapara «Octuser-I», Ha 3-5 cyrok yckopsieT GopMHUpOBaHHE CTaOWIBHOM TBEPIOM KOCTHOH MO30IH Y
cobax.

KiroueBble c/10Ba: HAHOAKBAaXEJIaThl METAJUIOB, TIEPEIIOMBI TPYOUAThIX KOCTEH, (hpaKTypHasi MO30JIb, COOAKH.

Histopathological changes of area of fracture of tubular bones at dogs under the influence of a preparation «Ostivet -
»

A.Telyatnikov

Influence research nanoaquahelats of metals: Mg, Co, Cu, Zn, Ag; on formation of an osteal callositas at dogs with fractures of
tubular bones with rather wide (2,0 - 4,0 mm) a fracture cleft. For the purpose of influence finding-out nanoaquahelats of metals on
histopathological changes of area of fracture have been applied a preparation «Ostivet - I» which contains aforementioned nanoparticles
in concentration of 100 mg / L, the size nanoparticles 1-50 nanometers. According to modern representations about the mechanism
reparative neogeneses of bones, the important role in an adnation of fragments play the components of an organic matrix presented first
of all proteoglycans, glycoproteids, cationic proteins, collagen. Spent, applying an ocular-micrometer, measurements of sizes of various
osteal structures, histological and histochemical researches. Compared histopathological a picture of sites of fracture, at dogs to the cross-
section closed diaphyseal fractures of radial and tibial bones: In experience (n = 5) perorally daily within 3 weeks set a preparation
«Ostivet-I» (0,5 ml / kg); in each control (n = 5) animals received the same quantity of water. For this purpose a method economical
trepanobiopsy received small fragments from different sites of a cleft of fracture of radial and tibial bones, with observance of norms of
bioethics, since 10th till 25th day, with an interval of 5 days. Fragments fixed in 10 % th neutral formalin, a decalcification spent to 7 %
to nitric acid.

Received the frozen and paraffinic sections which painted a hematoxylin eosine, picrofucsin on Van Gizon, bromphenol
dark blue, alcin dark blue, spent the PASS-reaction.

Quantity of biopolymers (proteoglycans, glycoproteids, cationic proteins, collagen) estimated visually on intensity of
corresponding histochemical reactions in points: 1 - insignificant linkage of a stain, 2 - the expressed linkage of a stain,
3 - intensive linkage of a stain, 4 - the greatest possible linkage of a stain.

The most typical changes of an organic basis of an osteal callositas are taped on 14 - 15 days. At control animals rather wide cleft of
fracture is filled rather with a matrix considerable quantity, in which structure are visualised in a considerable quantity, if to judge on
intensity of histochemical reaction, proteoglycans. Quantity of glycoproteids at a visual estimation of intensity a PASS-reaction rather
small. Accumulation in the fracture gap proteoglycans at dogs of control group leads to a formation of a significant amount of a
cartilaginous tissue. The superfluous quantity of a cartilaginous tissue slows down transformations of a soft callositas to a firm osteal
callositas and by that the definitive adnation of osteal fragments definitely brakes.

At dogs with the fractures, receiving nanoaquahelats of metals, in fracture gap considerably smaller quantity proteoglycans
compounds and considerably larger quantity of glycoproteids, cationic proteins and, that is especially important, the osteal collagen,
capable to attach to itself crystals of calcium phosphate (mineralization), is thus expressed formation of a soft callositas is intensified. In a
tissue fracture gap are formed the expressed vascular channels which researches for the given period yet are not filled bone marrow
regenerate but which are activly occupied further by elements of an osteal brain.

In a zone of fracture against dystrophic and necrobiotic changes of the extremities of fragments observed plentiful
infiltration by neutrophils, monocytes and lymphocytes which in the control through 16 - 20 days the expressed proliferation of
fibrocytes. Last was accompanied by manufacture of the basic substance (matrix) of a connecting tissue. In experience respective
alterations were accelerated on 3 - 5 days then in a fracture gap noted an intensive proliferation of a grid of fibrous fibers. In the
control through 22 - 25 days accurately generated tissue of an osteal callositas with the made narrower vascular channels was
formed. The fracture callus acyanotically was painted over by a hematoxylin and eosine because of to the expressed sclerosis
and a hyalinosis. In experience on 19 - 20 day fracture callus took a form of a dense osteal tissue which on the density much
more exceeded density of the extremities of osteal fragments which it strongly bridged among themselves that marked formation
firm osteal callous.

At formation fracture callus after 14 days of application nanoaquahelats of metals considerably the maintenance
proteoglycans decreased (on 24,3 %) at simultaneous augmentation of the maintenance of glycoproteids (on 24,7 %), cationic
proteins (in 2,09 times), collagen (in 1,99 times). These indicators confirm intensity of connective tissue neogenesis in fracture
gap, and also the phenomenon of the accelerated formation of a soft callositas under influence nanoaquahelats of metals. Thus
peroral application of a preparation «Ostivet - I» on 3 - 5 days accelerated formation of a stable firm osteal callositas.

Keywords: nanoaquahelats of metals, fractures of tubular bones, osteal callositas, dogs.
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