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T'NCTOJOI'MYECKHE UBSMEHEHHUS B KOCTHOM TKAHU
YEJIOCTH J)KUBOTHBIX NOCJIE TPOBEJEHUSI MAT'HUTO®OPE3A
3%-HOI'O PACTBOPA KAJIUSI HOIUIA
Benopycckuii 2ocyoapcmeennvlii MeOuyuHcKuill yHusepcumem

CormacHO JaHHBIM JUTEpaTypbl Qusnueckue (akTopbl B  TEepareBTUUECKUX
JIO3UPOBKax HE 00JI1aJaloT TOKCUYHOCTBIO, HE BBI3BIBAIOT MOOOYHBIX 3(P(HEKTOB U
aymepruzanuu oprann3ma [9]. OHUM HaXOJAT MIMPOKOE NMPUMEHEHUE B MEIUIIUHE,
BKJIFOUast croMaroiioruto [5, 6, 11]. KpoMe Toro, X MOKHO HUCITOJIB30BaTh B COUCTAHHH
¢ JekapcTBeHHBbIMHU BemecTBamu [9, 10].

Tak, coyeTaHHOE TPUMEHEHHE MArHUTHOTO TIOJiI M JIGKAPCTBEHHBIX BEIECTB
(MarauTodopes), yckopset nuddy3Hbie nporeccel. [Toa BIUSHIEM MATHUTHOTO TTOJISI B
TKaHsX B pabouem pactBope wunayuupyercs OIJC, koTopas eOecnedynBaeT
HaITpaBJICHHOE TIepeMeIleHHe HOHOB JIEKapCTBa U MOBBIIIACT €10 OMoJ0CcTymHOCTS [9].
Jloka3aHHBIH MexaHW3M MarHutodopesa MOCHyXKWwI (PAKTOpOM [Jis aKTUBHOU
pa3pabOTKU METOIUK JICUCHHUS] M MPUMEHEHHUS UX B Pa3iUYHBIX 00JACTAX MEIUIIUHBI
[1, 2, 3,7, 10].

Y4YuThIBas TO, YTO KaJls WO U3AaBHA IPUMCHSICTCS B KIMHUYCCKON IIPAKTUKE B €TO
dapmakonoruueckoe nerictsue [8], Hamu ObuTa-pa3zpaboTaHa METOIHMKA COYCTAHHOTO
BO3JICMCTBUS MArHUTHOTO TOJS M Kalus HOAuJa Ha KOCTHYK TKaHb YEIIOCTHU
KUBOTHBIX.

Ilenb paboThl — HM3YyUUTH MOP(HOIOTUUECKUE MBMCHEHHS, TTPOUCXOAIINE B KOCTHON
TKaHU aJbBEOJIIPHOT'O OTPOCTKA KPOJIHMKOB, T0C/Ie MarHUTogope3a TUCTUIITUPOBAHHON
BOJIbI 1 3%-HOT'O PacTBOpA Kajusl HOAUIA.

Martepuan u MEeTOIbI

DKCIepUMEHTAIBHYIO PAa0OTy IpoBeii Ha 15 Kponmkax MOPOJbI <«IIUHIIWIIA» B
Bo3pacte 9 — 11 mecsaneB ¢ mMaccoir tena 2,8 — 3,0 kr, pacnpe/ieiCHHBIX Ha JBE
OTIBITHBIC TPYIIBI MO 6 >KUBOTHBIX B KaXJIOH M TpU OBUIO KOHTpoJeM. B mepBoii
OTIBITHOM TPyMIIe TIPOBOIMIN MarHuTohopes ¢ NUCTHILIMPOBAHHONW BOJIOM, BO BTOPOU
— Mmaruutodopes ¢-3%-HbpIM PaCTBOPOM KaJIusl MOJIM/Ia Ha albBEOJIIPHOM OTPOCTKE, B
TIPOCKITMHM KOPHEH HIDKHMX IEHTPAIBHBIX PE3IIOB MO COOCTBEHHOW METOAMKE [3asiBKa
Ha wm3o0Opetennc Ne 20091166]. Kypcosbie BozmelictBus Brimowanu 5, 10 m 15
nporeayp. Ilo. OKOHYaHUM HKCIEPUMEHTA XUBOTHBIX BBIBOJWIM W3 oOmbITa. Jlms
TUCTOJIOTMYECKMX HCCIEAOBAaHUM Opasin (DparMeHT HIKHEW YEeTIOCTH C Hapy>KHOU U
BHYTPEHHCH KOMIIaKTHOW TUTACTUHKOW U TyouaTthiM BemiecTBOM. Cpessl TommuHoi 10
— 15 MKM OKpalIuBaJii TeMaTOKCUJIMHOM M 303MHOM U 110 MeToay Ban-I'm3ona, nocie
Yero MPOBOJIWIM MUKPOCKOITMYECKOE U3YUEHHE MPErapaToB.

HccnemoBanusi MpOBOIUINCH B COOTBETCTBUU ¢ NprkazoM MunBy3za CCCP Ne 742 ot
13.11.1984 rtoma «OO0 yTBEpXJCHWHM TIpaBUJ pPabOTBl C  HCIOJH30BAHHEM
OKCIIEPUMEHTAIBHBIX JKUBOTHBIX», «[IpaBHiiaMu pabOTHI C 3KCIICPUMEHTATHHBIMU
KUBOTHBIMU», yTBepkIeHHbIMU YueHbiM CoBetoMm MI'MU ot 24.04.1996 ronma wu
TPeOOBAHUSAMH, PErIIAMCHTUPYIOIIUMHA PAa0OTy C IKCICPUMCHTAIBHBIMU YKUBOTHBIMU
[4].

PesynbTaThl u 06Cy)KaeHue

B nmnpenaparax KOHTPOJIBHOW TPYIIBI KUBOTHBIX XOPOIIO OBUIM  BBIPAXKCHBI

MHOT'OYHCJICHHBIC 6330(1)I/I.HBHBIC JIMHUN CKIJII€ENBAHHSA, MO3aHM4YHOCTH KOMIIAKTHOI'O H
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ryouaroro cios. Hemmpokue mex0anouHble MpoCTpaHCTBA. YETKO OBLIM BBIPAXKEHBI
HAOCT U ocTeobnacTbl. HekoTopoe HepaBHOMEPHOE KPOBOPACIIPEAEIEHUE B KOCTHOM
mo3re. Kakux-mmu0o maTtojJorudyeckux U3MEHEHUNW B KOCTHOH TKaHu He Opuro. OOmias
MUKpPOCKONIMYECKass KapTHHa OYeHb CXOJHAa C TaKOBOHM, KOTopas HaOroaanach B
[IEpBOU ONBITHOM IPYIIIIE.

Tak, y KMBOTHBIX MEPBOH OMBITHOW Tpymnmbl Bo3aelcTBUE MarHuTodopesa ¢ H202
OblJa JOBOJIbBHO KOMIIAKTHasg CTPYKTypa ry04yaToro ciaosi KOCTH, OTHOCHUTEIbHO
TOJICTbIE KOCTHbIE€ OallOUKM € MHOTOYHMCJIEHHBIMU OCTEOLHUTaMH, 0a30(UIbHBIMU
JUHUAMH cKienBaHus. B y3kux MexOallOYHBIX MPOCTPAHCTBAX KOCTHBIM MO3T OBLT C
YMEPEHHBIM KOJMYECTBOM KIETOK M KOJUJIAr€HOBBIX BOJIOKOH C COXPAaHMBIIMMCS
PHAOCTOM M CJIOEM OCTE€OKIacToB. KoMMakTHBIA ciol  OBUT € HECKOJBKO
pacUIMPEHHBIMU MTUTATEIbHBIMU KaHAJIaMH.

Bo BTOpOIi ONBITHON IpyIine, nociie NpoBeAeHuUs MATH mpolenyp Marautodopesa 3%-
HOTO pacTBOpa Kaius Honuja HaOmroJanach KOMIAKTHAs IMJIACTHHKA C . TOMOTEHHBIM,
OKCU(DUIBLHBIM MEXKYTOUHBIM BEIIECTBOM, MO3aMYHOCTHIO B HEKOTOPBIX ydacTKax Ha
rpanunie ¢ HankoctHunei (puc. 1). Co CTOpOHBI MOCIeAHEH —— OTCYTCTBHE WJIH
Y4acTKH cJ1a00 BBIPAKEHHOW pe30pOuuu KOCTHOM Tkan#i. Heckonpko paciimpeHHbIe
NUTaTeNIbHbIE KaHajbl C OTEYHOM agBEeHTHULHEWH. Y HEKOTOPHIX KaHalaX HMENHCh B
CTEHKE YYaCTKHM FOMOIE€HHOTO OKCHU(UIBHOTO BELIECTBA, HAIOMUMHAIOIIETO OCTEOU,
HO 0e3 ocTeo01acToB. Y APYrux MHUTATENbHBIX KaHAlaX CTEHKUM UX 0a3o(uibHbIE, B
BUJE Y3KOM mMoJocKu. OcCTeouuThl ObUTM C THHEPXPOMHBIMU SIAPAMU M CBETIION
nuToriazMoii. O4eHb IUPOKUE, HENPABUIIbHOM (HOPMBI TaKyHbI I'yOYaTOroO BEIECTBA,
C TUIEPEMHUPOBAHHBIM, YaCTO OTCYHBIM, OCTHBIM KJICTKAMH KHUPOBOM KOCTHBIM MO3T.
DHIOCT coAeprKal Mallo KJIETOYHBIX AJIEMEHTOB, pacrnojararouuxcs B 1 — 2 cnos
OTCUHBIX KJIETOK. bbljla BhIpakeHHasi-aKTHBHAs THUIEPEMHUS COCYAOB HAJIKOCTHHIIBI.
['paHuiia KOCTHOM TKaHU C HEYTOJNIIEHHBIM MEpPUOJIOHTOM Oblna paBHas, 0e3
BBIPOKCHHBIX MPU3HAKOB Pe30pOIMKU KOCTHON TKaHH.

B mepBoii ombiTHOW rpymre. mnoene mnpoBenaeHus 10 mnpouenyp Marautodopesa
JTUCTUJUTUPOBAHHOM BOJIbI 'KAKUX-IMOO CYIIECTBCHHBIX OTIMYUN OT MPEABIIYIICTO
JKCIIEpUMEHTa He Ha0Ioaanoch. MoxeTr ObITh, TOJBKO HECKOJHKO CHUIIbHEe Oblia
BbIpakeHa Oa3ouimsi, YTOJNIMIEHHE U YacToTa 0a30(UIbHBIX JMHUNA CKICHUBAHUS
BOKPYT MHOTOYHCJICHHBIX MTUTATEIFHBIX KaHAJIOB B KOMIIAKTHOM cioe (puc. 2). Taxxe
HECKOJIBKO CHIbHEe Oblila BhIpaykeHa MO3aUYHOCTh ITOTO K€ CIO0s. XOPOIIO BBIPAKEH
OBLT CJIOM_DHAOCTA U OCTEOKIACTOB B HIMPOKUX MEXKOaTOUHBIX MPOCTPAHCTBAX W
0CcTe00JIaCTOB Ha TPAHUIIE ¢ yUYaCTKaMU BOJOKHUCTON COCTMHUTENILHON TkaHu. Kakux-
160 YETKUX TPU3HAKOB PE30pOITUH KOCTHOM TKAHU HE OMPE/IesIOCh.

[Tocnie mpoBenenus 10 mporenyp MarHuTodopesa Kaiusg Hoauaa OBLTH HEKOTOPHIE
OTINYUS B COCTOSSHMM KOMITAKTHOTO CJOSI B CpPaBHEHWU C TIPEABIIYIIUM
IKCIIEPUMEHTOM. 371ech OblIM Oosiee OOIITUPHBIE YYaCTKU OKCU(DUIINY, TOMOTeHU3AIINH,
0e3 JUHUN CKIICHMBAHUSI, C HEPACIIUPEHHBIMHU IMUTATCIHLHBIMU KaHalaMH. B apyrux
MecTax UMeNUCh ciabo 6a3ouibHbIe, Kak Obl pa3MBIThIE IMHUNA CKICMBAHMSI, HHOT 1A
JeXaIre B HECKOJIBKO CJIOEB, Yallle Ha TPaHMIle ¢ HAJAKOCTHUIIEH, TYOUaThIM CIIOEM, B
CTEHKAaX YacCTH MUTATEJIbHBIX KAHAJIOB, HEKOTOPHIC U3 HUX CHUIIBHO OBLIN PACIIMPCHBI,
HAIIOMUHAIM TIOJIOCTH T'y04aTroro ciiosi («CIOHrno3» KOMIAKTHOrO cios) (puc. 3).
OcTeonuThl XOPOIIO ONPENETSIINCH OJIaroapsi YKpynHEHHBIM, THTIEPXPOMHBIM SIIPOM
U JIOBOJIbHO OOWJIBHOW CBETJIOM HUTOIUIa3Me€, HEOONbIINE YYaCTKH MYCTHIX JIAKYH

ocTeonuToB. ['yOUaThlii CIOM HEYETKO OTJIMYAJICS OT KOMIIAKTHOTO, HO BCE K€ MMEN
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OYEHb  KpYyIHble, HENpaBWIbHOH  (YOPMBI ~ KOCTHOMO3IOBBIE  MOJOCTH  C
TUNIEPEMUPOBAHHBIM  JKUPOBBIM KOCTHBIM MO3IOM, YacTblO CHJIBHO OTEYHBIM,
cnabo3aMeTHbIM 3H0CTOM. OOIINPHBIE YYaCTKU pa3pacTaHusl COEIUHUTEIbHON TKaHU
U3 TECHO MNpuiIeXalluX JpYr K JAPYry BEPETeHOOOpa3HbIX KIETOK, C PEIKUMHU
KPOBEHOCHBIMU cocyaamMu. OHa BpacTaja B IOJOCTH T'y04yaToro cios, 3alliuiias
KOCTHYIO TKaHb (puc. 4). BbipaxkeHHON npoaUQepaTUBHON aKTUBHOCTH KIIETOK
0a3aJbHOrO €01 HAIKOCTHUILIBI U MEPUOJOHTA HE OTMeuaaoch. BeTpeuanucs yyacTku
COEIMHUTEIBbHOMN TKaHU, PE3KO OTINYAIOUIEHCs OT BbILE OMHCAHHOW MHOTOKJIETOYHOM
KOTOpasi MPEJCTaBisia CKOIUIEHHsSI IMYyYKOB KOJUIAN€HOBBIX BOJIOKOH, Jiexamux 0e3
BUJUMOTO MOPSIKA, XaOTUYHO, TOYTH 0€3 KJIEeTOK. BeposiTHO, 3Ta TKaHb — pe3ynbTaT
JEeMUHEpaIM3alud W YaCTUYHOIO «yX0Ja» OpPraHMYeCKOW 4YacTh MEXKYyTOYHOM
CcyOCTaHUUU KOCTHOM TKaHU C OOHA)KEHHEM ITyYKOB KOJUIAr€HOBBIX. BOJIOKOH, YTO
4acTo HaOJIOAANIOCHh MO KpasM 00Jiee MaCCUBHBIX CKOIUIEHHM KOJIIar@HOBBIX BOJOKOH

-:l.-:l [ . -- - = ‘ s . 1
Puc. 1 CoxparHBLIEAcS MOIAWHHOOTE HOMIAHTHOR nnac- PHE. 4 3amMeWeHHe MyGUaToro CIoR BONoHHMCTON COBQMHL-

THHHH Ha FpaHiEUbl © HagsocTHREeA. Onem |l (S npouedyp Mar- wnmm& THEHEE. OneT 1 (10 peuedyy MardTodopeaa k).
ADHPACKE MEMATOHCHIHHOM M 303MHOM. ¥B, S0,

Pue, ﬁvﬁgsudmnw bl THHAN CHABABIHHA BOKEYT NHTE1EN5- Pz, 5 Oarasoe -0 reHH es KONIENeHTE b HOIOKDH Meky-
Hh HAHATEE S HOMIAKTHOM chaa. ONsT (10 Npalelyp Marid-  To4HOR cyScTaHLHK HOMNAKTHOD cAoR. Onaim 1 {10 npeusiyp
Teapopeza o0, ). OHPACHS MeRATORCHTHHOM W 303MH0M. MarHeTebopeza K. Okpacka no detogy Bad-leaoka. Ye. 200,



Puc, 3 Cnourkes HOMNSKTHOTS CNOM, PE3HEH FHIeper9s, Fuc. & JcTeolnacTHYECKDE KOCTEODPAZ0BAHHE HE KOCT-
Qner 1 (10 npeuegyn mardkTadopess K, Oupacka remarcn HOWA Ganauke B ryduarom cnoe, Oneit | (15 npouedyp MariiTe-
CHARHOM W 20EHOM, YE. 90, hopeza HoOu L OHDECHE FEMETORCHIMHOM W 303RG0. Y8, S0,

B nepBoii omnbITHOM Tpymme, mocie MnpoBeAeHUs 15 mpoueayp MarHutodopesa
JUCTHWJUTMPOBAHHOW BOJBI — OCHOBHAs Macca KOMITAKTHOT'O. CliOsi C HECKOJIbKO
pacIIMPEeHHBIMU MHOTOUYMCIICHHBIMU TTUTATENbHBIMA KaHAIAMHU, YOTKO OTpaHHYCHHEIE
0a30puIbHBIMU TUHUAMHU cKienBaHus. HaOyxiue, oTeuHble 0CTEOUUTHI. 31ech ciaabee
OBLIM BBIPAXKEHBI DHJOCT U OCTEO0JacCThl B CpaBHEHHM C OmnbiTamu 5 u 10 mpouenyp
marautoopeza H202. HepaBHOMepHOe pacimiupeHue Mex0aloyHbIX MPOCTPAHCTB.
Hekoropsle W3 HHMX OBUIM OTHOCUTEIBHO KPYIHBIE, HO C YMEPEHHO TOJCTHIMU
KOCTHBIMM OanoykamMu. B HUX W B KOMIAKTHOM ClO€ BBIPAXXEHbl MO3aUYHOCTD
KOCTHOTO BelllecTBa. BHYTpeHHUH cloil KOCTHBIX ©Oanoyek oOpa3oBaH Obll Oosee
MOJIOIOM, € OKCH(MUIBHBIM MEKYTOYHBIM. BCIIECTBOM, KOCTHOW TKaHBIO, C
BBIPAYKEHHBIM CJIOEM OCTE00JIaCTOB, OTAENCHHON OT 00Jee CTapbiX, HAPYKHBIX CIOCB
0azo¢ubHOM JTMHUEH ckieuBaHus (prc. 6):



Puc. 7 NoyTH GecHneToYHble KyCcKK BecnopajodyHo newa-
WKX KonnareHoBbIX BONOKOH. OnbIT Il (15 npolleayp MarHuTo-
popesa KJ). Okpacka no metoay BaH-lM3oHa. ¥B. 90.

Bo BTOpO# OMnBITHOM TpymIe Nociae TaKoro ke KOoJIMYecTBa Mpoueayp Maroutodopesa
3%-Horo pactBOpa Kajus Hoauna ObUIM OOLIMPHBIE W3MEHEHUS KOCTHOM TKaHH,
0COOEHHO KOMIIAKTHOrO cios. PaempoerpaHeHHass 303UMHODUIMS MEXYTOYHOIO
BelIeCTBa, 0a30(puiiksg CTEHOK, YAaCThIO HEPABHOMEPHO PACIIMPEHHBIX MHUTATEIbHBIX
KaHalloB, 0a30(puiIbHbIC YYacTKW U 0a30(QUiIbHbIC JTUHUU CKICUBAHUS HA TPAHHUIIEC C
HAJKOCTHUICH. DPUOpHUIApHAas CTPYKTypa, «OTrOJEHHE» KOJUIArCHOBBIX BOJOKOH
KOMIIAKTHOTO CJIOSI OOJBIIME MOJS MOYTH XAOTUYHO MEperIeTalolUXCsl My4YKOB
KOJIJITaTCHOBBIX BOJIOKOH C.0UeHb penkumu Gudpodmactamu u Gudporuramu (puc. 7).
Mectamu B 3Ty, IOYTH O0E€CKIETOYHYIO MacCy KOJUIAreHOBBIX BOJIOKOH BpacTtaina Oosee
OoraTasi KJIETKaMH U TUIIEPEMUPOBAHHBIMUA KPOBEHOCHBIMU COCYJIaMU COETMHUTEIbHAS
TKaHb. OcCTeoHUTHl ObUIM C OTEYHOM NMTOIUIA3MOM, MHOTHE JAKyHBl HX ITYCTHI.
AJIBEHTHUIIHS. KPOBCHOCHBIX COCYJOB MHOTHX MHTATEIbHBIX KaHAJIOB OTEYHA,
npoaudepupyrolire KISTKH ee BpacTall B OKpYsKarolllee KOCTHOE BemecTBo. CXoaHoe
M3MCHEHHE = OTMEUAJIOCh W CO CTOPOHBI DHJIOCTA CWJIBHO  PaCHIMPEHHBIX
KOCTHOMO3TOBBIX TMPOCTPAHCTB TIyOuUaToro cIJiOs. MHOTHE THWTATEIbHBIE KaHAIbI
OKPYXXEHBI OBUTM TOJCTHIM, HEPAaBHOMEPHBIM CIOEM OKCHU(DHIBHOTO TOMOT€HHOIO
BEIIECTBA.

3aKIIoueHHe

Takum oOpazoM, npoBepeHre MarHuToQopes3a TUCTUILTUPOBAHHOM BOJBI HE BHI3BIBAJIO
KaKUX-JIMOO 3aMETHBIX MOP(OTOTHYECKUX W3MCHEHUHW KOCTHOM TKaHW HIDKHEH
YEIIOCTH.

MukpockonuyecKkne U3MEHEHHs TI0CTIe TISITH MPOLieTyp MarHuTodopesa

3%-HorO pacTBOpa Kaivs HOAMIAa CBS3aHBI C SIBHBIM IPEOOIaTaHUEM paccachiBaHUS
MUHEPAIbHBIX  COCTaBHBIX HYacTe KOCTHOM TKAaHM TyMOPAJbHBIM  IyTEM

(raymcrepe3oM) W cilabee — TmyTeM KieToyHOW pe3opbiuu. OO 3TOM TOBOPHIIO
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OTCYTCTBHE WJIM HE3HauuTeNlbHas Tmposudepanus KIETOK 0a3albHOro  Clos
HAJKOCTHHIIBI, KJIETOK II€PHUOJOHTA, DHAOCTA, KIETOK aIBEHTHUIIMH KPOBEHOCHBIX
COCYIOB TUTATENBbHBIX KaHAJIOB, (HaKTHUYECKOEe OTCYTCTBHE KPYIHBIX IOJICH
BOJIOKHHUCTOM COEIWHUTEIBbHONW TKaHH, 3aMmeliaronieid KocTHyr. Ha mnpeoGnamanue
I'YMOPaJIbHOTO MyTH paccachiBaHUs YKa3biBaJla U PaCIpOCTpPaHEHHAss TOMOTE€HU3AIUS C
BBIPOKEHHOH OKCH(DHMINEH MEXKYTOYHOH CYOCTaHIIMM KOMITAKTHOT'O CJIOS M pe3Kas
GbUOPUIUISIPHOCTh €r0, BBISBISIACH OKPACKONH THCTOJIOTHYECKHX CPE30B IO METOIY
Ban-I'm3oHa. M0OXKHO TyMaTh, 4YTO JEMUHEPATU3AIUSA IPEHUMYIIECTBEHHO KOMITAKTHOT'O
CIOSI TIPU COXpPaHEHUH OOIeH CTPYKTYphl KOCTHOH TKaHH OymeT o0Jerdarhb
IPOBEICHUE JICYCOHBIX MEPONPUATHA B KIMHHUKE W Oojiee OBICTpOE U TOJTHOE
BOCCTaHOBJICHHE CTPYKTYPbI KOCTHOM TKaHH.

[Tocne 10 npouenyp maruutodopesa 3%-HOro pacteopa Kanusi Hoauaa HabIoganach
erie OoJiee MojaHas JeMUHEpaIM3alus KOCTHON TKaHH, OCOOEHHO € KOMIAKTHOTO CJIOs
U TIOMHMO ITOTO, XOTSI U YaCTUYHOT'0, OBIIO 3aMEIleHHe I'y0UaToro CJjios BOJIOKHUCTON
COCIMHHUTEIILHON TKaHBIO.

Ilocne 15 npouenyp Marnutodopesa 3%-Horo pacTtBopa. Kamus Hoauaa
MOpdoJIOTHYeCKre U3MEHEHUS OBIITU BBIPAKCHBI €III¢ CHILHEC.
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JIOKAJIbHYIO ICMHHEPATU3alUI0 KOCTHOW TKaHHU alIbBEOJISPHOTO OTPOCTKA Y YKUBOTHBIX.
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