IIpob.aemot 300p0Bo: u Iko102UU

13

11. Chernobyl Forum. Chernobyl's Legacy: Health, Environ-
mental and Socio-Economic Impacts and Recommendations to the
Governments of Belarus, the Russian Federation and Ukraine. The
Chernobyl Forum: 2003-2005. Vienna: IAEA, 2006.

12. Espenbetova MZh, Zhumanbaeva ZhM, Amrenova KSh.
Chastota vstrechaemosti patologii shhitovidnoj zhelezy u zhitelej ter-
ritorij, prilegajushhih k byvshemu Semipalatinskomu ispytatel'nomu
jadernomu poligonu. Academy. 2017;11(26):64-68.

13. Drozd V. Screening of thyroid status in children exposed to
ionizing radiation in utero and the first year of life as a result of the
Chernobyl accident. Int. J Rad Med. 2003;5:167-179.

14. Yamashita S, Shibata Y. Chernobyl: A Decade. Proceedings of
the Fifth Chernobyl Sasakawa Medical Cooperation Symposium, Kiev,
14-15 October 1996. Amsterdam: Elsevier Science B.V., 1997.

15. Malenchenko AF, Vasilenko lJa, Vasilenko Ol. Obmen
joda v techenie patologicheskih processov v shhitovidnoj zheleze u
ljudej v regionah zobnoj jendemii pri porazhenii radiojdom.
Radiacionnaja biologija. Radiojekologija. 2007;47(4):435-443.

16. Andrjukov BG, Gvozdenko TA, Dem'janenko NB. Izbytok
joda v organizme - jekologicheskij faktor riska razvitija
autoimmunnyh  zabolevanij  shhitovidnoj zhelezy? Zdorov'e.
Medicinskaja jekologija. Nauka. 2015;60(2):6-16.

17. Shabalina EA, Morgunova TB, Orlova SV, Fadeev VV.
Selen i shhitovidnaja zheleza. Klinicheskaja i jeksperimental'naja
tireoidologija. 2010;7(2):7-18.

18. Mazopakis EE, Papadakis JA, Papadomanolaki MG. Ef-
fects of 12 months treatment with L-selenomethionine on serum anti-
TPO levels in patients with Hashimotos thyroiditis. Thuroid.
2007;17:609-12.

19.Fan Y, Xu S, Zhang H. Selenium supplementation for autoim-
mune thyroiditis: a systematic review and meta-analysis. Int J Endocrinol.
2014: Article ID 904573 http://dx.doi.org/10.1155/2014/904573.

20. Van Zuuren EJ, Albusta AY, Fedorowicz Z. Selenium
Supplementation for Hashimoto's Thyroiditis: Summary of a
Cochrane Systematic Review. Eur Thyroid J. 2014;3:25-31.

21. Rustembekova SA, Baraboshkina TA. Mikrojelementozy i
faktory jekologicheskogo riska: Monografija (glavy 2,4-7, razdel
8.2). Moskva, RF: Universitetskaja kniga. Logos; 2006. 112 s.

22. Sharipova ZF, Farhutdinova LM. Mikrojelementnyj status
volos pri zabolevanijah shhitovidnoj zhelezy v zavisimosti ot ee
funkcional’nogo sostojanija i ego svjaz' s immunologicheskim sta-
tusom. Vestnik novyh medicinskih tehnologij. 2006;13(3):124-124.

YK 615.462:616.711-089.819.843/844

23. Kandror V1. Molekuljarno-geneticheskie aspekty tireoidnoj
patologii. Probl. jendokrinologii. 2001;5:3-10.

24. Sunhalyrova TK, Dodohov VV, Solov'eva NA, Pavlova
NI, Fillipova NP, Neustroeva LM. Geneticheskie faktory pre-
draspolozhennosti k autoimmunnym tireopatijam. Jakutskij
medicinskij zhurnal. 2018;2:106-09. DOI 10.25789/YMJ.
2018.62.32.

25. Zueva AA, Cybikov NN, Zhigzhitova EB. Sostojanie
kletochnogo i gumoral'nogo immuniteta u bol'nyh autoimmunnym
tireoiditom. Aktual'nye problemy klinicheskoj i jeksperimental'noj
mediciny: mat. Vseros. nauchno-prakt. konf., posvjashhennoj 55-
letiju ChGMA (1-2 okt. 2008 g.). Chita, 2008. s. 14-15.

26. Kravec EB, Urazova Ol, Nedosekova JuV, Rogaleva AB.
Ob apoptoze limfocitov krovi pri autoimmunnyh tireopatijah. Prob-
lemy jendokrinologii. 2010;3:16-20.

27. Zdor VV. Vzaimosvjaz' gormonal'noj i citokinovoj regu-
ljacii pri autoimmunnom tireoidite. Klinicheskaja i jeksperimental'naja
tireoidologija. 2017;13(2):45-56.

28. Vagapova GR. Razrabotka i vnedrenie v Kklinicheskuju
praktiku novyh algoritmov diagnostiki autoimmunnogo tireoidita.
Mezhdunarodnyj  jendokrinologicheskij ~ zhurnal.  2009;23(5).
http://www.mif-ua.com/archive/article/10073.

29. Feldt-Rasmussen U. Thyroid microsomal antibodies and
antibodies in autoimne thyroiditis. Thyroid int. 2016;1:3-12.

AJipec 1151 KOPpeCOHAEHIUI

246000, Pecriybnuka benapyce,

r. 'omens, yn. Jlanre, 5,

YO «I"oMeNbCKuii rocyIapCTBEHHBIA MEIMIIMHCKUI YHUBEPCUTETY,
kadenpa OOLIECTBEHHOTO 3/I0POBbS U 3IPaBOOXPAHCHHUSI.
Ten.mo06.: +375(44)737-03-63,

e-mail: yrahara@mail.ru

Poxxo BanenTun AnekcanapoBuy

Address for correspondence
246000, The Republic of Belarus,
Gomel, Lange Str., 5,
Gomel State Medical University,
Public Health Department
Mob.tel.: +375(44)737-03-63,
e-mail: yrahara@mail.ru
Rozhko Valentin Aleksandrovich
IHocmynuna 17.04.2019

KOCTHO-IVNIACTUYECKHUE MATEPUAJIBI 1J151 BBIMOJIHEHUSA CIIOHAUJIOJAE3A
B. B. POJICMHl, C U R'upwzenkol, 2. A. Hadblpoez, B. H. Hukonaeé’

'Yupexenne
«['omenbckast 00J1acTHAs KIMHUYECKAas1 00JIbHHIIA»
r. Fomensn, Pecnybonuka benapych
2queslcz]elme oOpa3zoBaHus
«["'oMesibCKuUil rocy1apcTBEeHHbIH MeIUIIMHCKU YHUBEPCUTET)
r. 'omenn, Pecnyonuka Benapycn

Br160p onTHManbHOTO KOCTHO-IDIACTHYECKOTO MaTepHaia SBISETCS OJHUM U3 OCHOBOIIOJIATAIONINX (paKTOpOB
(hopMupOBaHKS CIIOHIMIOAE3a. B cTaThe OMUCHIBAIOTCS PA3NUYHOTO BHIA TPAHCIUIAHTATHI U MPHUBEACHBI UX IOJIO-

JKUTCIIbHBIC U OTPULATCIIBbHBIC CBOIICTBA.

KiroueBsie cioBa: CHIOHAWJIOAEC3, TPAHCIUIAHTAT, KOCTHAA IJIACTHUKA.

The choice of optimal graft is the basis for successful spine fusion formation. In article reviewed different graft

with their positive and negative features.
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Cronnnione3 — enuHBIH KOCTHBIN OJIOK
MEXTy TI03BOHKaMH, ero (POpMHUPOBAHUE SIBIIIETCS
KOHEYHOW IIENbI0 OOJIITMHCTBA OIepaIriii, BEI-
MONTHSAEMBIX TIpH IedopMaIlisxX, TpaBMax U Jere-
HEPAaTHUBHBIX 3a00JIeBaHUAX MTO3BOHOYHUKA. Briep-
Bble crionawinone3 Obut BhimoiHeH Albee F. H. B
1911 r. m Opia mpemiokeHa KOCTHO-TIIACTH-
yecKkas (pUKcanus 3aJHIX OTAEJIOB MTO3BOHOYHHKA
UTsT  00€3IBIKMBAHUS IMOPAXEHHBIX ITO3BOHKOB
Mpu TyOepKyJIe3HOM CIIOHAMIUTE, YTO WCKIIOUH-
JI0 TIPOTPECCUPOBaHME KHUPOTHUECKOU Achopma-
iy [1]. KocTHas muracTuka — 3TO TpaHCILIAHTAa-
M1 KOCTHOW TKaHU C LEJbI0 3aMeleHns nedek-
TOB KOCTH, (hUKcaruu (pparMeHTOB KOCTEH 1 OHO-
JIOTUYECKON CTUMYJSILIMA PEreHepalud KOCTHOM
TKaHU. YacTHBIM cly4yaeM KOCTHOH IUIACTHUKH SIB-
nsetcst crioHamwione3. B Pecrmybnuke bemapychk
BHEJIPEHBI M aKTHBHO WCIIOJIB3YIOTCS Pa3IIHbIE
KOCTHO-TUTACTHYECKHAE MaTephaibl MpH JICYCHUN
TpaBM, JeTeHepaTUBHO-ANCTPO(HUECKUX TIOpa-
JKEHUU, OIMyXOJ€il OMOpPHO-IBUIaTEIbLHOrO ara-
para[2, 3, 4].

[lepBuuHas HEMOABMKHOCTH MO3BOHKOB WH-
TPAOTEPANMOHHO JTOCTHTACTCS HWCIOIb30BaHUEM
Pa3IMYHBIX OMOPHBIX KOHCTPYKIIMH M3 MeTallia
WIH TIOJIMMEPOB — TPAHCIEAUKYISIPHBIX BUHTOB,
KeUIKel, KPIOUKOB, IUIACTHH, YTO MO3BOJISIET BEp-
TUKaJTU3UPOBATh IMAllMEHTa B PaHHEM IIOCJIEOIe-
pamionHoM mepuone. OmHAKO YCTaHOBJICHHBIC
KOHCTPYKIIUM HE TapaHTUPYIOT COXpaHEHHE CTa-
OMIILHOCTH B TIOCHenyrolieM. B psne uccienopa-
HUH J0Ka3aHO, YTO CTAOMIBHOCTH YCTAaHOBIEHHON
KOHCTPYKITUHM COXPAHSETCS B CPETHEM OKOJIO 6 Me-
csaneB [5, 6]. Ilocne 3TOro BO3MOXKEH yCTaIOCT-
HBII TIEPEeTIOM KOHCTPYKITUH, JTH3UC KOCTHOW TKa-
HU BOKPYT BHHTOB, MUTpAIlHsi €€ 3JeMeHTOB. Ta-
KM€ U3MEHEHHSI TIPUBOJIST K BTOPUYHOM ITaTOJIOTH-
YEeCKOH IMOJBMYKHOCTH ITO3BOHOYHO-/IBUTATEIEHOTO
CerMeHTa Ha OIEPUPOBAHHOM YPOBHE.

[Mouck ontumanmsHOTO MeTo/a (OPMHUPOBA-
HUS CIIOHTWIIOZIE3a SIBJISIETCS aKTYaIbHOH 3aadeit
BEPTEOPOJIOTHH, TTOCKOIBKY TPH HCIIOIH30BAHUN
Pa3IMYHBIX BHJIOB TPAHCIUIAHTATOB TICEBI0APTPO3
pa3BHBaeTCs B cpeHeM B 26 % cilydaes, Ipu4eM
KJIIMHUYECKU 3HauuMblil y 10-15 % nanueHTos,
YTO BEJET K MOTEPE TPYAOCTIOCOOHOCTH, HapyIIe-
HUIO COI[MAIIEHOM ajianTainuu yenoBeka. Pazpurue
TICEBA0APTPO3a MpH Omeparusx mo (GopMupoBa-
HUIO CIIOHWIIOJNE3a HaXOIUTCS B IMpenenax oT 5
110 34 % y B3pOCHBIX JIIOAEH.

Jlis co3maHus CIOHAMIIONE3a BO BpEMs Olle-
palyii HUCIONB3YIOT KOCTHBIE ayTO- W aJllo-
TPaAHCIIAHTATHI, PA3IUYHBIE IO CTPOCHUIO, CITO-
cobaM 3aroToBku U xpaHeHus. OO aOCONMIOTHOM
HETOJIBU)KHOCTH ITO3BOHKOB MOXHO TOBOPHUTH
TOJILKO B CJy4Yae BO3HUKHOBEHUS MEXIy HHUMHU
KOCTHOTO cCpaieHuss — crouawmmone3a. Ha ero
(hopMUpOBaHUE OKA3bIBAIOT BIIMSHUE MECTHBIE U

obmue ¢dakTopel. K MECTHBIM OTHOCST KadeCTBO
00pabOTKM MecTa YKJIAaIKH TPaHCIUIAaHTaTa: TIIa-
TeNbHOE yAaJieHHe MATKUX TKaHeH ¢ JeKOpTHKa-
HUEH KOCTHOW TKaHU, HAJIMYME OCTEOrC€HHBIX KIIe-
TOK U (paKTOpOB, CTUMYIHpPYIOINX Au(QepeHITn-
POBKY KIIETOK — IIPEIIIECTBEHHUKOB OCTe00a-
CTOB (OCTEOMHAYKIIMS) B 30HE TPaHCIUIAHTAIIHH,
CTETIeHbh JIOKAJIFHOTO OCTEONOpO3a, JOKaJbHBIN
KPOBOTOK, BOCIIQJHUTEIbHAS PEAKIUs MECTHBIX
TKaHel (BKIIOYArOIas yAajeHHe HEKPOTH3HPO-
BaHHBIX TKaHeH, oOpa3oBaHue (GUOPHHOBOTO
CTYCTKa, CHHTE3 MaTpHKca, 00TaToro rualrypoHO-
BOHM KHCIIOTOM), IJIOMIAalb y4acTKa sl (pOPMHPO-
BaHHUS CIIOHIWJIOZE3a, MEePBUYHAS CTAOMIBHOCTD
KOHCTPYKITNH, MEXaHWYeCcKasi Harpy3ka Ha cTaOu-
JTU3UPOBAHHBIN CETMEHT TIOCIIE OTIEPAIINH.

Cpenu o0mux (akTOpOB, KOTOPHIE BIHUSIOT
Ha (popMHpOBaHWE CMOHIWIONE3a Yy MAIlUeHTa H
HE 3aBHCAT OT BHJA HCIIOIB3YEeMOTO TPaHCILIaH-
TaTa, BBICTISIOT: a30TUCTHIN OanaHC, BEC U POCT
MMalMeHTa, ero JBUTaTeNbHAs aKTHBHOCTH, HaJH-
yre WH(EKIMOHHOTO MpoIecca B OpraHu3Me, 00-
il 0€JI0K KPOBU, MMMYHHBIN CTaTyC IMMalyeHTa,
MpUEeM JIEKapCTB, IOAABISIONIUX BOCIIAJICHHE,
ropmoHabHbIN (o [7, 8].

OcHOBHas 1eNbh HCIIONB30BAaHUS KOCTHO-
IDIACTHYECKUX MAaTepHajoB B TPaBMATOJOTHU U
OPTOIIEINN — 3TO ONTHMH3AINS PETapaTHBHOTO
mporecca. D(PHEeKTHBHOCTh HCIIONB30BAHUS TPAHC-
IDIAaHTaTa 3aBUCAT OT €Tr0 OCTEOTE€HHBIX, OCTEO-
KOHIYKTHBHBIX W OCTEOWHAYKTUBHBIE CBOMCTB.
OcTeoreHHbIE CBOWCTBA — 3TO CIIOCOOHOCTH
TpaHCIIaHTaTa K 0Opa30BaHHUIO HOBOW KOCTHOWM
TKaHU 32 CYET COOCTBEHHBIX KieTok [9, 10]. Ta-
KUMH KJIETKAMH SIBIITIOTCS ME3CHXUMAaIIbHBIC,
CTBOJIOBBIE, KIIETKU TPEIIECTBEHHHKOB OCTE00-
JaCTOB, aJIUTIONUTHI, KOTOpBIE IO/ BIVSHHEM
(haktopoB nuddepeHIUpPOBKH TpaHCHOPMUPYIOT-
cs1 B octeobmactel. OCTEOMHIYKTHBHEIE CBOWCTBA
TpaHCIIAHTATa OMPEIENAIOTC HaIn4dneM (hakTo-
POB, CTUMYIUPYIOIIMX MHUTPAIUIO KIETOK —
MIPENIIECTBEHHUKOB OCTE00JIACTOB U CTUMYIHPY-
omux ux nuddepeHnupoBky [5, 9, 16, 23]. K Ta-
KM CTHUMYJISTOpPaM OTHOCITCA (hakTop pocrta
kocTtHOM Tkamm (bone morphogenetic proteins 2,
4,6,7,9), paktop pocta GpubdpodacToB, TPOMOO-
uuTapHblil  pakrop pocra. OCTEOKOHIYKTUBHBIE
CBOWCTBa OIpeAeNsieT MPOCTPAaHCTBEHHAs CTPYK-
Typa TpaHCIUIAHTAaTa, MPEACTABIsA cO00H MaTpuIly
IUIsL pocTa COCYJOB, MHUIpauu (POpMEHHBIX 3iie-
MeHTOB KkpoBu [9, 19, 20, 21]. B cBs3u ¢ 3TuM ry0-
YaTasi KOCTb 00J1aaeT Oosiee BBIPaXKEHHBIM OCTEO-
KOHAYKTUBHBIM CBOWCTBOM MO CPaBHEHHIO C KOPTH-
KaJIbHOM KOCTBIO 32 CUET HAJIMYMS KOCTHBIX STUYEEK.

Buowvt mpancnaanmanmos u ux ceolicmea

30JI0TBIM CTAaHIAPTOM XHPYPTHH I103BOHOY-
HUKa Opu GOPMHUPOBAHUM CHOHAMIIOAE3A ABISET-
Csl MCIOJIB30BAHUE AYMOMPAHCHIAHmMama 2youa-
moii kocmu [9)]. BeposTHOCTh CIOHAMIIOAE3A TIPH
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ero mpuMeHeHnn coctaBimsier 10 90 %. Takoit
TpaHCIUIAaHTaT 00JIaaeT CBOMCTBAMHU OCTEOT'€HHO-
CTH, OCTEOMHAYKLHH, OCTCOKOHIYKIIMH, HMEET
0oJBIIIOE COOTHOIICHHE IUIOMAAN K 00beMy (3a
CYET MOPHUCTOM CTPYKTYPbI), CONEPKHUT ME3ECHXH-
MaJIbHBIE M CTBOJIOBBIE KIJICTKH, HUMEET XOpOILHUE
¢ dy3nOHHBIE CBOMCTBA M JIOCTAaTOYHO OBICTPO
IpopacTaeT KPOBEHOCHBIMH cocyaamu. [lis mo-
Jy4eHUs] TAKOTO TPAHCIUIAHTATa Yallle BCErO BbI-
TIOJTHSIOT 3a00p ¢parMeHTa KOCTHOW TKAaHH W3
rpeOHs NOAB3AOIIHON KOCTH MAIlEHTAa.

Henocratkamu wucmons3oBaHusi Iy04aToro
TpaHCIUIaHTaTa U3 TPeOHs MOAB3AOIIHONW KOCTU
ABJSIFOTCS: JOIOJHUTEIBHOE BpeMs OIEpaLHH,
KpPOBOIIOTEPsl NpH ero ¢GopMupoBaHuu. Bo3mox-
HBI OCJIOXKHEHUS IIpH 3a00pe TpaHCIUIaHTaTa B BU-
ne MHQEKIHMOHHOTO MpoLecca, IOBPEKICHUS
KOXKHOTO HepBa Oezpa, IMepenoma IOAB3IOLIHON
KOCTH, KpOBOTEYeHHs, nepdopanuy mNapHeTaib-
HOTO JIMCTKa OpIOMIMHBI, O0pa30BaHUS TPBDKH,
(hopMHUPOBaHUS CEPOMBI, KOCMETHUYECKOTO JedeK-
Ta, OOJIM B paHHEM U IO3JHEM IOCIIECONEePaOH-
HOM nepuoze. Ilo maHHBIM aBTOPOB, OCIOKHEHUS
BO3HHUKAIOT B 5—10 % ciyyaeB. OCHOBHBIM HEZIO-
CTaTKOM CaMOr0 TpAHCIUIAHTAaTa SBJSIETCS He-
0OJBIIIOE KOTUYECTBO CTBOJIOBHIX KIETOK B T'y0-
yaToil koct (B cpemHeM 1/20000), HegocraTod-
HO€ €ero KpPOBOCHAO)KEHHE IOCJIC MMILIAHTAlWY,
YTO MIPUBOAUT K HEKPO3Y TKAHHU, HOCKOJBKY Au(-
¢y3us BO3MOXHAa TONBKO Ha 1-2 MM BriayOb
TpaHcmiantarta. Ilpouecc ¢opmupoBanus HOBoOMH
KOCTH CONPOBOXKAAETCS] IEPBOHAYAIBHO BOCIIAIN-
TEJIbHOW peakuyeH, yJalleHHeM HEKPOTHYECKOTro
JEeTpUTa MOCIIe NPOpacTaHus COCyIaMH, MUIpa-
Uel MpenIecCTBeHHUKOB 0CTe001acToB, GpopMu-
poBaHHEM HOBOH KocTHOM TKaHu [10].

Ilepecadka mpuxopmukaibHo20 aymompauc-
niaumama TO CPaBHEHUIO C TyO4yaToil TKaHbIO
MmeHee 3¢ exTuBHA, TaK KaK TaKOH TPaHCIUIAHTAT
COIEPKUT MEHbIIEE KOJMYECTBO OCTEOTCHHBIX
KJIETOK, OCTEOTE€HHbIX OEJIKOB (OTHOILIEHHE «ILIO-
majgs K 00beMy» MEHBIIIE, YeM Yy ry0uaToi TKaHH
U, KaK CJIEICTBHE, MEHbILE MOTEHIHAJI OCTEOKOH-
nykiun). [Ipu atom auddysust ocymecTBisercs
TOJIBKO TNPHCTEHOYHO M3-32 IUIOTHOM MHKpPO-
CTPYKTYpBI KOpTHKalbHOTrO ciosi. [lomoxwurens-
HBIMH KadeCTBaMH TPaHCIUIAHTATa SIBJISIETCS 3Ha-
YHUTENbHAS MEXaHWYeCKasi MPOYHOCTh, KOTOPYIO
MOYKHO HCIOJb30BaTh Cpa3y NpU TPaHCIUIAHTa-
UM, HAIIpUMeEp, IIPH MEKTEIIOBOM CIIOHIUIIONE3E.
B sTOM *Xe KpoeTcsi U HeIOCTAaTOK KOPTHKAILHOTO
TpaHCIUIaHTaTa: KOCTHAsl NepecTpoiKa, JIAascs
okoJio 12-24 mecsneB, BO BpeMsl KOTOPOH MpOUC-
XOJHUT CHIKCHHE TPOYHOCTHBIX XapaKTEPHCTUK
TpaHCIUIAaHTaTa, KaK CJEJCTBUE — BO3MOXKHBI
OCJIO)KHEHHSI B BHJE IlepesioMa TPaHCIUIAHTATa B
3TOT BpEeMEHHOW nepuol. Yaie Bcero ncnosib3y-
eTcsl TPUKOPTUKAIBHBIA TPAHCIUIAHTAT, B3STHIN U3
rpe0Hst moaB3nomHoM koctu [11]. Pexe mpume-

HSETCSl KOPTHKAJIBbHBIA TPaHCIUIAHTAT W3 peodpa,
MaJt00epITOBOM KOCTH.

Ilepecadka komniexca MpaucRAGHMAM Ha
cocyoucmolti Hodxcke. Takoit crioco0 o0OmamgaeT BceMu
[PEeUMyIIECTBAMH TI'y04aToro M KOPTUKAJIBHOIO
ayTOTpaHCIUIAHTaTa, BpEMs IEPECTPOWKH TpaHC-
IUIAHTaTa 3HAYUTENBHO KOpode, 4eM Iy0daTroro u
TPUKOPTHKAJILHOTO (HEKPO3 HE3HAYUTENBHBIH, TPaHC-
IUIAHTAT KU3HECTIOCOOHBIN C COCYAaMH, KIETKaMH,
IIPOUCXOIUT TOJIBKO KOCTHAsI IIEPECTPOIKA TI0 HaIpas-
JICHHIO KOMITPECCHOHHOTO Bo3AekcTBHs). OmHaKo B
3TOM CiIydae MMEIOTCS HEJOCTATKH B BUJAE 3HAUU-
TEJIBHOI'O YBEJNMYCHHUS BpPEMEHU OICPATUBHOIO
BMEIIATENbCTBA, CIOXKHOCTH XUPYPTHUECKOH TeX-
HHUKH. DTO CTaBUT I10J] COMHEHHE €r0 PYTHUHHOE HC-
none3oBanue. CreayeT OTMETUTh, YTO METOJ Halllel
MPUMEHEHHE B OHKOJOTMM (IOCie yHOajeHWs He-
CKOJIBKMX TIO3BOHKOB U JIyYE€BOW TEpaIuHm).

Kocmuwiii mo3e. OCTeOTEHHBIH ITOTEHIIHAI
KOCTHOrO Mo3ra BriepBble ommcan Goujon E. B
1869 r. ®opmupoBaHHME KOCTHOW TKaHU IPU
TPaHCIDIAHTALMK TIPOUCXOANUT mocie nuddepen-
LUPOBKH CTBOJIOBBIX KIJIETOK, COAEP)KAIIMXCA B
KOCTHOM MoO3re, B octeoOmactel. Ux muddepen-
LUPOBKa MPOUCXOOUT TOA Bo3leiicTBUEM (haKTo-
POB, OCBOOOXKIAIOIIMXCS MHPU HEKPO3e TpaHC-
IUTAaHTaTa, CEKPETHPYEMbIX KJIETOYHBIM OKpYKe-
nueM. [Ipu mepecazke KOCTHOrO MO3ra IpOUCXO-
IUT rHOeIb TEMOMIO3THYECKUX KIIETOK, B TO BpeMsl
KaKk (QuOpoOIacTel, Me3eHXHMAaNbHEIE, Ooee
YCTOWYMBBIE K THIIOKCHM KJIETKH, HaXOAALIHECS
BOJIN3M MOBEPXHOCTH TPAHCIUIAHTATA, BHDKUBAIOT
U y4YacTBYIOT B (DOPMHUPOBAHHUHU HE3PEIOH KOCT-
HOM TKaHW (Matpuisl). [lonoxurensHbli dhdext
TaKOW METOAMKH TMOJYYEH B PAIE MCCICIOBAHHM.
[Iyrem acnupanuu (IIyHKIMH) TOJy4YarOT >KUBBIE
KIETKH — MPEAILECTBEHHUKH OCTe00JacToB ¢
MEHBIIUM PHCKOM IPH B3THH TPAHCIUIAHTATa 110
CPaBHEHHMIO C HCIIOJIb30BAHUE ayTOTPAHCIUIAHTATA
u3 JoHopckoro mecra. K HemocraTtkam merona
MO>KHO OTHECTH BO3PAaCTHBIE U T'€HAEPHbIE H3Me-
HEHHMsT KOCTHOIO Mo3ra (CHIKEHHE MOMYJISIIUU
KJIETOK — HPEeALIECTBEHHUKOB OCTE00JIacToB),
BO3MOXHOE pa30baBieHue nepuepudeckoil Kpo-
BBIO KaK BO BpeMs IYHKLUH, TaK U NPH TPaHC-
wiantauny. Hanbosee mpuemieMbM BapHaHTOM
SIBIISIETCS TIepecajka KOCTHOTO MO3ra C APYTHMMHU
MaTepHajaMH, He SBISIOMUMUCS ayTOTpaHCIJIaH-
TaTaMu, K IPUMEPY, C KepaMHUYECKOH MaTpHIIEH,
KOTOpasi BHIIIOJHIET OCTEOKOHIYKTUBHYIO POJIb U
B psZie ciay4aeB MpH J100aBiIeHNH (AKTOPOB pocTa
npuoOperaer cBoiicTBa ocreomHaykuuu. Hccie-
JIOBaHUs TOKA3bIBAIOT XOPOILWE PE3yJbTaThl Po-
CTa KOCTHOHM TKaHM IPH MCIOJIb30BAHIUH COBMECT-
HO ¢ Mop¢doreHeTnueckuM nporenHom [13].

[IpencraBieHHble BbIIE TPAHCIUIAHTATHI SIB-
JSIIOTCA  ayTOTpaHCIIaHTaTaMud. B HacTosiee
BpeMs aKTUBHO HCHOJB3YIOTCS U JAPYTHE BUIBI
TPaHCIJIAaHTATOB.
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Annokocms — He MeHee BaKHBIM M pacmpo-
CTpaHEHHBIM MaTepuan JUisi KOCTHOW IUIACTHKU
[14]. IlpemmymectBa maHHOTO METOJA: OTCYT-
CTByeT 3a00p ayTOTpaHCIUTaHTaTa (ITOCKOIBKY 3a-
0Op Takoro TpaHCIUIAHTaHTA MOXKET BEI3BATh
OCIIO’)KHEHHE B JOHOPCKOM MecCTe), JOCTYIEeH B
OOJBIIIOM KOJHMYECTBE, MOXKET OBITh W3TOTOBIICH
U3 OO0 YacTH Tela JOHOpa C COOTBETCTBYIO-
IIMMHA  XapaKTepUCTHUKaMH, COKpallaeT BpeMs
omeparnyy, KpPOBOMOTEPIO. AJNIOTpaHCIUIAHTAT
MOXKET OBITh W3TOTOBJIEH B BHIE Pa3IHMIHBIX
(hopM: KOCTHBIC YUTICBI — KOT1a HE0OXOIUMO 3a-
TIOJTHUTD TI0JIOCTh, KOPTUKAIBHBIA TPaHCIDIAHTAT —
MpH HEOOXOAWMOCTH OCYIIECTBICHUS €T0 OIop-
HOW (pyHKIIMM. MUHYCHI TpaHCIUIaHTAaTa 3aKITo-
YaIOTCSl B €T0 aHTUTEHHOCTU (peaKUusl «XO3SHH-
perumueHT»). llpu 3TOM, YeM MeHbIe TpaHC-
TUTAHTAT COAEPKHUT OENKOB, KJIETOK (aHTUTEHOB),
TEM MEHEee BBIPAKEHBI €r0 OCTCOMHIYKTHBHBIE U
OCTEOKOHITyKTHBHBIE cBoiicTBa [14]. Kpome Toro,
HEKOTOPBIE METOJBI O0OpabOTKH YMEHBIIAIOT €ro
IPOYHOCTHBIE XapakTepucTuku 10 50 %. I[lotomy
BO3MOJKHO HeCpallleHHe, TIepeIoM TPaHCIUIAHTaTa.
[lpy HamMuum cCHenuambHOTO JTA0OPATOPHOTO
00opymoBaHUS BO3MOXKHO HCIOJB30BaHHUE THITH-
POBaHHUA 0 aHTHTEHAM, OJHAKO B MOBCEIHEBHOM
MPAKTUKE BBIMOJHATH ATO OYEHBb CIOXXHO W3-3a
BBICOKOH CTOMMOCTH HCCIIEIOBAHUS M €T0 TPYIO-
emkocT. Ilpm wucmonp30BaHWM TpaHCIUIAaHTATa
PUCK mepenayn HH(PEKINH B HACTOSIIIEE BpeMs HE
BEJIMK, TaK KaK HCIOJB3YIOTCS CIEIHAbHBIC Me-
TONWKH 3a0opa marepuaia, o0cieloBaHHe JIOHO-
pa, u coctaBiser 1 Ha 1,667 muu. [15]. dnst kKoH-
CepBallM AJJIOKOCTH HWCIIONIB3YIOT JIHOGUIA3A-
U0, 3AMOPO3KY, OOJyUeHNE, ITUIICH-OKCHT U T. 1.
IIpn koOHCepBanWW TpaHCILUIAHTaTa TaKXe BO3-
MoxkHa mnotepsd no 50 % ero mepBoHavaIbLHOU
mpoyHOCTH. HeoOXommMo OTMETHTh, YTO B HACTO-
AIee BpeMsl €IMHOTO MHEHHUSI 00 MCTIOIh30BAHUU
3TOTO TPAHCIUIAHTATA HET; OJTHU aBTOPBI CYUTAIOT,
YTO pe3yJbTaThl M0 CPAaBHEHUIO C MPUMEHEHHEM
ayTOTPAHCIUIAHTATa XYK€, 9eM NpPHU HCIIOIb30Ba-
HUUW AJUTOTPAHCILIAHTATa, APYTHE — UYTO PE3yIIb-
TaThl CpaBHUMSEI [16, 17]. AnjnoTpaHcIuiaHTar Le-
necoo0pa3HO HUCHOIb30BaTh, Korga TpeOyercs
00JBbIIOE KOJUYECTBO MPOYHOIO IUIACTUYECKOTO
MaTepuaja, KOTOPbIii HEBO3MOXHO Oe3 mocie-
CTBHH B35Th U3 AOHOPCKOro Mmecta. Ilpumeps! Ta-
KHX omepauuii — popMupoBaHue KOpropoesa mo-
SICHUYHBIX TTO3BOHKOB, IIPH OITyXOJISIX, (PUKCALN
LICHHBIX MTO3BOHKOB B BepxHeM otaene [18]. dus
YIy4IIEHUs] CBOWCTB aJUIOTPAHCIUIAHTAT aKTUBHO
UCIIOJIb3YyeTCsl B KOMOMHAIMU C KOCTHBIM MOpdo-
TEeHETUYECKUM IPOTEHHOM, YTO YCHJIMBAET €ro
OCTCOUHTyKTUBHEIE CBOMcTBa [19].

Bo3MmoxkHO Takxke NpUMEHEHHWE Kak TpaHC-
IUIaHTaTa NPEUMYIIECTBEHHO M3 KOPTHKaJIbHON
KOCTH B CIy4YasX, KOrAa HEOOXOOUM HpPOYHBIN
TpaHCIUIAHTAT (KaK MPUBEIECHO BBIMIE) TP MEX-

TEJIOBOM CIIOHAMJIONE3€ WIIM TPaHCIUIaHTaTa, CO-
JieprKalero ry04aTyro KOCTh, KOTJa HE00XoanMa
B OonpIell cTemeHW MaTpHIa IS MPOpacTaHUs
KOCTHOW TKaHH, HaIpUMep, IIPH TPAHCBEP30CIIOH-
muonese. B psage nccnenoBannii 3¢(HEKTHUBHOCTH
MIPUMEHEHHUs aJUIOTPAaHCIUIaHTaTa CpaBHUMA C HC-
[I0JIb30BaHUEM AayTOTpaHCIIAHTaTa MpPH OJHO-
YPOBHEBOM CHOHIMIIO/IE3€ MICHHOTO OTAeia IIo-
3BoHouyHUKA [17]. IIpn TpaHCBEp30CIIOHAMIONE3E
B JPYTUX WCCIIEJIOBAHUSAX PE3YyIbTATHl MPOTHUBO-
rrostoxHbIe [20].

Crnenyromiyie TpaHCIDIAHTATHI MEHEE PacIpo-
CTpaHEHBI W3-32 BBICOKOW IIEHBI M CIIO)KHOCTH HX
MIOJTyYEHUSI.

Jlemunepanuz06annbitl MpaHCRAGHMAM TIPEH-
CTaBIsIeT co0OM KOJUIareHOBYIO CETKy 0e3 MmuHe-
paoB u MOXeT OBITh HCIIOJNB30BaH, KOTJa MPOY-
HOCTh TpaHCIUIaHTaTa HE BakHa (MPU HATUYIHA
OTIOPHOHN WM CTAOMIM3UPYIOMIEH KOHCTPYKITHH).
3a cYeT KOJJIareHOBOW CETKH OH 00JIiajiaeT Xopo-
IIMMHU OCTEOKOHJTYKTUBHBIMU CBOMCTBaMu. Brep-
BBIE MPOTOTHII JAHHOTO METO/a ONHCaH B Hayd-
HOI nmuteparype B 1889 r. [21]. IIpu ero uzroros-
JICHWH COXPAaHSETCS OOJBIIOE KOJIHMUECTBO (haKTO-
poB pocta M mUPQPEPEHIMPOBKNA KOCTHOW TKAHHU.
OmnmcaHo ero M3roTOBJIEHHE B Pa3NIHBIX (hopMax,
TaKWX KaK KOCTHBIE YHIICHI, Topomiok. KoHeuyHsie
CBOICTBA TIperapaTa 3aBUCST OT METO/Ia U3rOTOBJIE-
HUsSI, MECTa B3ATHS KOCTHOW TKaHW, HaJIMYIHs OCTe-
OIIopo3a, Bo3pacta U mona AoHopa. OpHako Ha ce-
TOHSIIHUNA JIeHb MPOOIIEMOH SBISIETCS OTCYTCTBHE
BO3MOXKHOCTH KOHTPOJISI Ka4ecTBa JIAaHHOTO TpaHC-
iaHTaTa. KimHWYeckrne WCCleoBaHus TTOKa3aln
XOpOIINHA Pe3yNbTaT MPU COBMECTHOM HCIIONIH30Ba-
HUH UX C ayTOKOCTBIO, KOCTHBIM Mo3rom. [lokazaHo
WCTIONTb30BaHWE TAKOTO TPAHCIUIAHTaTa B Ka4eCTBE
JIOTIOJTHUTENLHOTO TPAHCIIAHTATa B CITydasx, KOTaa
HEOOXOMMO €ro OOJBIIoe KOIHMYECTBO (B Ka4ecTBe
bone-extender) [22].

Kcenompancnranmam. BriepBbeie MCTIONB30-
Bad B 1957 r. Maatz R., Bauermeister A. [23]. B
HACTOAIIEEe BpeMs IPAKTHYECKH HE HCIOIb3YeTCs
M3-32 4aCTOTO BO3HUKHOBEHHS PEAKITUS «XO3SIHH-
PEIUNHEHT», TaK Kak 00JIaJaeT OYeHb BBICOKOM
MMMYHOT€HHOCTBIO. [Ipm »TOM mocne HeoOXomu-
MO 00pabOTKU C LIETBIO YAAJCHUSI BCEX aHTUTe-
HOB UMILJIAHTALMs HE COMPOBOXKIAETCS 00pa3oBa-
HUEM HOBOW KOCTHOW TKaHH, a CpalleHHUE, PeHT-
TEHOJIOTHYECKH IMPUHUMAaEeMOe 3a CIIOHIWIIOJES,
TUCTOJIOTMYECKH TAaKOBBIM He siBisiercs (Ppuodpos-
HOoe cpamieHue) [24]. B03MOXHBIM BapHaHTOM
penieHus npoOiIeMbl sBIsieTcs Jo0aBiIeHne B 00-
paboTaHHBIN KCEHOTPAHCIUIAHTAT KJIETOK KOCTHO-
ro MO3ra, OJHAKO B TaKOM CJIy4ae METOJ CTaHO-
BUTCSI CIIMLIKOM JIOPOTHM U TPYAOEMKHM.

Ucxyccmeennas Kocwas mraub, CMUMYIS-
mopbl pocma KOCmHOU mkany. BriepBble KOCTHBIN
MopdoreHeTHueckuii 6eoK ObLT ToydeH B 1978 .
Urist M. R. et al. [25]. CneayeT OTMETHTb, YTO OH
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HE SIBJIIETCS TPAHCIUIAHTATOM MM TUTACTHYECKUM
MaTepuaioM, He HeceT MEXaHWYEeCKOW Harpy3KH,
HO HCITONIb3YEeTCS] B KA4eCTBE CTHUMYIISITOpa POCTa
KOCTHO# TkaHu [26]. B HacTosImIee BpeMs N3BECT-
HO 14 pasHOBUIHOCTEH MaHHOTO Oenka. bemok mo-
CTaBIISIETCS B paHy C TIOMOIIBIO TIEPEHOCYHKA (HC-
MOJIB3YEeTCS MCKYCCTBEHHAs! KOCTh, JIEMHUHEpAIH-
30BaHHBIA KOCTHBIA MaTPHUKC, OHOJETpaiupyeMbIe
moyimMephl). P ucciriemoBaHuil TOKa3bIBAIOT (-
(EeKTUBHOCTH MMPUMEHEHNS KOCTHOTO Mop(oreHe-
THYECKOTO TMPOTEWHA, KOTOpas CpaBHUMA C WC-
MOJIb30BaHUEM ayToTpaHcIutanTaTa [27]. Hekoro-
pBIe UCCIIEIOBAaHNUS, KaK, HAIIPUMED, IPOBEACHHBIE
Singh K. et al. B 2006 r., moka3anu IpeBOCXOI-
CTBO HCIIOJIF30BAHUSA B TpymIie MopdoreHeTnde-
CKOTO TIPOTE€HWHA HaJl ayTOKOCTHIO, TIPH 3TOM Cpa-
meHue HacTynwio B 97 u 77 % cOOTBETCTBEHHO
[28]. Hdpyrue >xe mccieqoBaHWsI MOKa3ald OOIb-
[Iee 4YUCIIO CiydaeB C(pOpPMHPOBABIIETOCS CIIOH-
ozie3a B Tpymmax 0e3 HCIoiib30BaHus Mopdo-
reHeTHYecKoro nporenHa. Hemocratkamu merona
SBIISIOTCS BBICOKAs CTOMMOCTB, OCIIO)KHEHHUS B
BUJIE BOCIIAIUTEILHOTO OTBETA C OTEKOM MSTKHX
TKaHe#, reMaTomsl [29].

Cpenu npyrux (pakTOpPOB POCTa, BIHSIOIIUX
Ha AuQQepeHIIPOBKY MPEANIECTBEHHUKOB OCTE-
0071aCTOB, MOXHO BBIIEIHTh CKJIEPOCTHH, O3IIH-
JepManbHBIN (hakTop pocra, GhaKkTop pocTa TPOM-
OormToB, (hakTop pocta HuOPOOIACTOB. DHIOTEIH-
aIBHBIA (haKTOp POCTa TAKKE ITOKA3al CBOIO aKTHB-
HOCTPH B OTHOIIICHWY aHTHOTEHE3a, MUTPAIN OCTEO-
KJIaCTOB, aKTUBHOCTH OcTeoOiacToB. TpaHcqopmu-
pytommii  poctoBoii ¢paktop Oera (TGF-b) —
CWJIBHBII CTUMYJIATOP 00pa30BaHUs KOCTHOM TKa-
HU 0COOEHHO B CITy4ae €€ MepeCcTPONKH.

Tpancnianmamol neperocuuxy. OpraHmdeckast
4acTh KOCTH NpakTtriecku nemkoM (90 %) cocrout
u3 KomareHa | Tuma, TIpOTEOrIMKaHOB WM JIPYTUX
TUIIOB KOJUTareHOB. be3 3Tol CeTKu HEeBO3MOXKHA
(uKcarwiss, MATpaUsl KJIETOK KOCTHOW TKaHW, MH-
Hepam3anus. Komtaren | tuma vimMeer odeHp nipod-
HbIE KOBAJICHTHBIE CBSI3M M MOXET OBITh HCIOJB30-
BaH TOJIBKO B HATHBHOW CTpyKType. Vcmomb3yercs
KaK IepeHOCUHUK (DaKTOPOB POCTa KOCTHOM TKaHH.

Cunmemuueckasn kocmuas mxausb. OCHOBHAS
(hyHKIIMS — MaTpuia IS BpacTaHUS COOCTBEH-
Ho#t koctHO# TKauu [30]. CuHTeTHYEeCKas TKaHb
HE BBI3bIBa€T MMMYHHOTO OTBETa, OHOmErpagnpy-
€T, IOCTYIHA B OOIBIIIOM KOJIMYECTBE, AOCONFOTHO
CTepWIbHA, TaK KaK IIOIYyYaeTcs XUMHYECKUM
cuHTe3oM. OHa WCHOJB3YEeTCS B OCHOBHOM Kak
JIOTIOJTHUTENBHBIN TPAaHCIUIAHTAT TPU CO3JaHHH
CIIOHMJIOZIE3a K OCHOBHOM KOHCTpYKIMH. Takoe
WCTIONTF30BAaHUE OMPABIAHO IMPH OOJBIIAX OPTO-
MEMYECKUAX OTEPaIysIX, TPEOYIOMNX 3HAUNTEIh-
HOTO KOJMYECTBa TpaHCIUIaHTaTta. B Hacrosiee
BpEMS UCTIOTB3YIOTCS IBa OCHOBHBIX XAMHUYECKIX
BEIIECTBA: KaJIbIHSI THAPOKCHATIIIATAT U TPUKATh-

mus docdar, ocrampHOE — WX TPOW3BOIHEIE B
pazmuaHbix nporopuusax [30]. BaxxHoe cBOWCTBO
9TOTO THUIA MaTepuaja — IOpUCTasi CTPYKTYypa,

OJIaronmpHUATCTBYIOINAs TPOIECCY OCTEOMHTErpa-
MU, TAKUM 00pa3oM, MaTephal 00JIaaeT 0cTeo-
KOHIYKTHBHBIMH CBOMCTBaMH, OAHAKO HE CIOCO-
OCH K OCTEOTreHe3y, OCTCOMHAYKIIUN. JTOT Mare-
puan mpeAcTaBiIeH B BUAE HMILIAHTOB, 3€peEH,
rpaHyll, IJJACTHHOK B 3aBHUCHMOCTH OT BO3JIarae-
Mol Ha HuX (yHKIUH. C TedYeHHWEM BpEMEHU
TPaHCIIAHTATHI W3 ATOTO MaTepuajia IOoJBepra-
rotes ononerpagannu. K Hemocratkam MOXKHO OT-
HECTH XPYIKOCTh, X HEJb3s HCIIOIH30BATh B Ka-
YecTBE OMOPHOTO HMMIUIAHTA. B HEKOTOPHIX CITy-
yasx mu3-3a ciaaboil Owmojerpamanuy 3aMernieHne
KOCTHOW TKaHBIO TPAHCIUIAHTATa 3aMeIJICHHO, YTO
BeJleT K YAJMHEHHIO CPOKOB CPACTaHUsS IEpelo-
MOB W CpPOKOB (hOpMHpOBaHHUS CIOHIWIONE3A.
CaMOCTOSITEILHOE HCIOJIB30BAHME CHHTETHYE-
CKOM KOCTHOM TKaHH CTaBUTCH 110 COMHEHHUE, YTO
noaTBepkaaercs uccienosanrem Acharyaetal N. K.
(2008): mpu cpaBHEHHH TPAHCBEP30CIIOHUIIOE3A
TOJIBKO CHHTETUYECKOM KOCTHOM TKaHbIO - 95 %
HeyOeauTeTbHOW KOHCONHIAINK, C OJTHOW CTOPO-
Hbl, 10 cpaBHeHHIO ¢ 100 % KoHconumanueun c
MIPOTUBOTIONIOKHON TIPH HCIIOJIIB30BaHUU ayTOKO-
ctu. VccenoBanus OATBEPKAAOT XOPOIIHIA pe-
3ylbTaT TPUMEHEHHS CHUHTETUYECKOH KOCTHOM
tkaHu (95,1 % KoOHCONMIAIUK) TPH KOMOWMHAIMH
C KpacHbIM KOCTHBIM MoO3roM [31].

Tabmuia 1 — CpaBHuTeNbHAS XapaKTePUCTHKA TPAHCIITIAHTATOB

TpancmanTar Ocreorennocts | Octeonnaykims | OcreokoHaykiwst | OnopHast QyHKIs

AyTOTpaHCIIIaHTaT U3 ry04aToi

QLB Y ++ ++ ++ +
KOCTHU
AyTOoTpaHCILUIaHTAT U3 KOPTUKAJIBHOM

yToTp p + + + ++
KOCTH
AyToTpaHCIUIaHTaT Ha HCTOH

YTOTpaue cocyancTo ++ ++ ++ +
HOXKE
AJIIOTpaHCIUIAHTAT — - + ++ (IepBOHAYAIIHHO)
Kcenorpagt - — + —
KocTHbIl MO3T ++ + - -
HckyccTBeHHAst KOCTh - - + +
Komnaren — — + —
@DakTOpbl pOCTa KOCTHOW TKaHU — ++ - -
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Takum o00pa3oM, B COBPEMEHHOH pPEKOH-
CTPYKTUBHOM XUPYPIHM KOCTEH U CyCTaBOB, IO-
3BOHOYHHKA B YaCTHOCTH, KOCTHAas IIACTHKA HE
moTepsia cBoel menecooOpasHocTH. KocTHas
TUTACTHKA TTOKa3aHa TPU OINEPATHBHOM JICYCHUU
HECPOCIINXCSI TIEPETIOMOB, JIOXKHBIX CYCTaBOB U
neeKTOB KOCTEH pazIMdHOrO TeHe3a, MPH IpOoBe-
JIEHUH TIEpeJHEer0 W 3aIHEero CIOoHIWIoAe3a. B
HACTOSIIEe BPEMs OCHOBHBIE HAy4YHBIE HCCIIEO-
BaHWS B KOCTHOH IJIACTHKE HANpaBIECHBI HA pas-
BUTHE METO/JOB TIPUTOTOBIICHUS, KOHCEPBAIIUU
KOCTHBIX TPAHCIDIAHTATOB, YTO TO3BOJHT MPOU3-
BOJUTH PETEHEPATUBHBIM OCTEOTeHE3 10 ONTH-
MaJbHOMY 0CT€00JaCTHIECKOMY THITY.
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