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B3AUMOCBA3b MAPKEPOB OCTEOT'EHE3A U ITPOHNECCOB
INOCTTPABMATUYECKOU PEI'EHEPAIIIN
AJIBBEOJISIPHOU KOCTH Y KPbIC

Tymok AT, *Kennun E.B.
{Ooecckuti nayuoH@IbHbLIL Meduyunckuil ynusepcumem, Ooecca;
'Y «HUucmumym cmosamonozuu HAMH Ykpaunvy, Qdecca, e-mail: galsi-dental@list.ru;
IXapuKOGCKUL HAYUOHWIbHOLE MeOuyUHCKUl yrugepcunem, Xapoxos, e-mail: tana_zvidlist. ru

32 nonoBo3peibie kpbichl-camiipl (1Humus WAG) Gsliin pasenictsl va 2 rpynnst: rpynna 1. unraxrHee (n = 8)
U rpynina 2. ocHoBHas (1 = 24). Tpyrime 2 HaHOCUITOCH TIOBPEKIEHHCE HINKIICH Ye0CTH (MephopamonHsi fedext
JuaMeTpoM 2 MM). Y KphiC 2 IPYITIbI HCCICAOBAHMA IIPOROIIINCE Ha 7 (n = 6). 14 (n=6), 28 (n = 6) n 45 (n = 6)
CYTKM HOCTIE OTEPaLui. Y BCeX Kpbie onpesessin cogepikanue kaneuna (Ca), docdopa (P), wenounok docdarassi
(I11d). 1L-Ter, TNF-0, IL-8. MeTaBoIHTOB OKCHAA a30Ta B KPOBH U HPOBOJMIM TUCTONOTHYECKHE H MOpdoMETPU-
YeCKME MCCACROBAHMS ATHBEOIIAPHON KOCTH. B pesyiivTare ConoCTaBIeHus MopQOIOIHHECKHX TIPOUECCOB B ajib-
BEOAAPHON KOCTH NPH €€ NMOBPEKICHIH C MeTAB0IHUE CRIMHU NIOKA3ATENAME KPOBH (KanbLid, Gocdop. werouHas
docparaza, 1L-1a, TNFa, 1L-8, MeTaGoanToB 0XCHIA 230Ta) B PA3THYHLIC AEPHOibl NOCTTPaBMATHYECKOH perete-
pawun (7, 14, 28, 45-pie CyTKN) YCTAHOBICHBE HAUO0JICE MYBCTBUTC/IHBIC HOKAATE 1M OCTCOPCTIAPALIY, HIEHOUHAS
Gocharasa, NPOBOCHIAUTEILHBIE LMTOKUHBI M HUTPUT-aHHOH. TpakToBka METAbOIHYECKUX NOKasaTericii B KPOBHU
BOIMOKHA TWINL ¢ YUETOM CTAINH NOCTTPaBMATHYECKON perenepalin anbBeOIIpio KOCTH.

K:nouenble ciioBa: AJbBCONMPHASE KOCTH, HOCTTPABMATHHECKAS PEUCHEPANTHA, MAPKEPBE OCTCOrcHeC3a

RELATIONSHIP OF OSTEOGENESIS MARKERS WITH PROCESSES
OF POSTTRAUMATIC REGENERATION OF ALVEOLAR BONE

'Guliuk A.G., *Zhelnin E.V.
'Odessa National Medical University, Odessa;
SE «The Institute of Dentistry of the NAMS of Ukraine», Odessa, e-muil; galsi-dental@list.ru;
Kharkiv National Medical University, Kharkiv, e-mail: tana_zvi@list.ru

The experiment was performed on 32 sexually mature male rats (line WAG) divided into 2 groups: group 1,
intact (n = 8) and group 2, main (n=24). Group 2 underwent damage to the lower jaw (perforation defect 2 mm
in diameter). In rats of 2nd group the studied parameters were measured on 7 (# = 6), 14 (n=6), 28 (n = 6) and 45
(n=6) days after surgery. Calcium (Ca), phosphorus (P), alkaline phosphatase (ALP), IL-1¢, TNF-q, IL-8, and
nitric oxide in the blood were determined in all rats. Histological studics of the alveolar bone at the site of traumatic
defeets were held on the same dates with the biochemical studies. Sections stained with hematoxylin and eosin,
pikrosirius red; were investigated in polarized light. The area of the regeneration was measured in percentage to
the arca of defect. The data were processed statistically using Student’s t-test. Conclusions: A correlation between
the histological criteria of regeneration of damaged alveolar bone and metabolic parameters in peripheral blood
was revealed. The terms of maximum reconstruction of the regenerate (day 14) coincide with the maximum shift
of the study parameters. With the maturation of bone regenerate metabolic parameters are normalized. The most
sensitive indicators are alkaline phosphatase, pro-inflammatory cytokines and nitrite anion. To interpret the dynamic
of metabolic parameters in the blood the stage of posttraumatic regeneration of alveolar bone should be taken into

consideration.

El
Keywords: alveolar bone, posttraumatic regeneration, markers of osteogenesis

{lovckn OOBEKTUBHBLIX MOKazaTciieH Me-
TaboTM3Ma KOCTHOM TKAHW, OTpPaKarollnX
XOI pereHepaly KOCTH TIpHU €€ MOoBpexKIe-
HUSAX, W RO3MOXHOCTH HCHOJIb30BAHUA  MX
JNA  KOHTPONS Haa TPOTEKAHWEM Tipoliec-
COB 3KHBJECHWA, CBOEBPEMEHHOTO ODHapy-
KEHUS OCIIOKHEHMH OCTalOTCA  aKTyallbHOM
npobsiemoii  coBpeMeHHOW wmeguuuHbL Pocr
OCNOMKHEHWHN OCcTeopenapaiuu Kocred nuie-
BOTQ CKejleta, Habjonaembii BO BcEM MUpE,
JIENaroT 9Ty NpoblieMy BABOWHE aKTyanLHOM
utst ctomarosioruu [6]. CnoxHocTs i K-
HHAKM COCTOUT B TPYAHOCTH COIMOCTABJICHUS
HCWHBAZWBHBIX METOJOB HCCIIEIOBAHHUS KOCTH
(MUHCpaJibHas MI0THOCTh KOCTHOMN TKaHW, KO-
JIMYECTBEHHAS KOMObIOTEpHas Tomorpadus)
¢ DHOXUMHYECKMMH  MapKepaMW  KOCTHOTO
MeTabonvzMa, OOJIBUIMHCTBO M3 KOTOPHIX W3-

MCHSIIOTCA JIMIE TIPY HAlIMUMK BbIPaXEHHOR
KOCTHOW TaTONOTHH. DTO KacaeTcs Kak obie-
MIPU3HAHHBIX MapKEpOB pe3opOurd KOCTHOMH
TKaH# (TapTpar-pe3nucTeHTHas kucias gocda-
Taza, THPHIMHOIWH, AE3OKCHUITUPHIHMHOIMIH,
KapOOKCH- W aMHHOTEPMUHANIBHEIE Tejloner-
TUABT KoMNareHa [ Tvma, TIWAPOKCUMIPONUH
U ap.), Tak we€ QopmupoBaHus (UleNOTHAsA
thocdaraza u e€ KocTHBIN M30depmeHT, ocTe-
OKaJIbLMH, KapOOKCH- ¥ AMHHOTEPMUHAIIBHBIC
nentugbl npokomnarena 1 rtuna) [7]. C aroit
TOUKH 3peHUS 0c000ro BHUMAHMS 3aCITy)KUBa-
10T JAHHbBIE OKCIIEPUMEHTAIIBHOIO HCCIIeN0Ba-
HUS, KOTOPBIE, C OHON CTOPOHBI, MO3BONSIOT
COTMOCTABUThL METabOTHUYECKHE TIOKA3aTENN
¢ npoleccaMy, TIPOTEKAIOUIMMH B KOCTH 32
CuéT WCTIONIB30BAHWSA HHBA3HMBHBIX METOJVK
(Mopdonorndecknx, MOPPOMETPUHECKUX, TTO-
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JASPU3ALMOHHO-ONTHYECKHAX. ¥ Ap.), 4 C ApYy-
oM — BBLISSIBUTH HOBBIE YYBCTBUTEIIbHBIE METO-
lIbl, HA KOTOPLIC MOKHO ObIo Onl omepeTses
JUIs TPAKTOBKH [POLECCOB, TIPOUCXOAALIMX
MPY MOBPENAEHUH KOCTH B pasHble ¢asbl et
pereHepauuu.

[Ipy HapyLICHWUM MPOLECCOB PEMOCIH-
POBaHWUs aTbBEONIAPHON KOCTH ITON BIUASHUEM
JIEKCAMETA30HA W3MEHSIOTCS U MeTabonuue-
CKME KOHCTaHTBI nepudepHueckoil  KpoBH,
a umento akruprocts LD (1), yposens WJI-
la (1), uurpur-anuona (1), odumx MeTabonu-
toB NO (]). I'lpn 3ToMm Moxazatenu MUHEpaib-
Horo obmena (Ca, P) ocratores B Hopme [10].
Bosuukaer BONpoc COXPaHSIOTCA JIM THO00-
HBIC 3aKOHOMEPHOCTH TIpH JIPYTHX TIOBPEXKIe-
HWSIX alTbBEOTAPHON KOCTH, B HaCTHOCTH, NMpH
€€ TPAaBMATHYECKOM HOBPEXTICHHH?

Lean nccaegoBanust — COMOCTABUTH MOD-
(donoruueckie NPOLECCH B AIBBEOJIIPHON KO-
CTH NpH e NOBPEKICHUM ¢ MeTabonudecku-
MM TIOKA3ATESIMU KPOBH B PA3JTHYHBIC CTaHH
MOCTTPABMATHUECKOH pereHepaliuy 1 yCTaHo-
BUTH BO3MOIKHYIO CBA3b MEMXY HHMH.

MarepuaJjibl 1 METOABI HeCIeA0BAHASA

KCMEPUMEHTBI BBITTONTHEHE! Ha 32 fenerx nabdopa-
TOPHBIX KpblcaX-camuax. Jlns u3ydeHus penapaiyupHo-
FO OCTEOTEHE3A ANKBEOITAPHON KOCTH KphICaM B JICROH
HacTH HMKHEH 4eNoCcTH OBIIO NPOM3BENIEHO TPABMa-
THYECKOE TIOBPEXICHUE B BUC Nephopalionnore
(cxBOsHOTG Abipuaroro) negexra [11]. Oueparnsmnie
BMCUIATCIBCTBA Y KPBIC BRITIONHSHN M0A 00muM 06¢3-
Gonupaunesm (amuaasun 10 Mr/xr u keramun 50 Mr/kr)
B VCIIOBUSX acelTHKH M AHTHCENTURU. JKIUBOTHBIX BBHI-
BOIOMAM U3 dKkcmepuMenTa Ha 7, 14, 28 u 45 cyTku no-
cie onepanmy. Cpokn nccreioBanns 6mnn BrIGpansl
COOTBETCTREHHO CTAAMMHOCTH pPenaparMBHOIO OCTE-
orcHesa y kpoic [8]. cotnacuo xoropoi ma 2-7-¢ cyT-
KM, BakKiaUbIBAsCh HA TPABMATHUYECKOE BOCHANCHME,
NPOUCXOAAT fipoueccsi mponudepaunn, auddeperuy-
POBKM KICTOK, HauMHaeTcd GOopMUPORAHKE TKAHERBIX
CTPYKTYp pereHepara; Ha S5p14-e CyTKH TIPOUCXOUWT
nudipepeHUMPOBKA PA3IMHHBIX BUIOB COCAUHUTCABHOH
TKanH, WX Mubepanuzaims; 20-45-¢ cyTkn Xapakrepn-
3YIOTCS PEMOACITUPOBAHMEM KOCTHOTO pereHepara. JKe-
TICPUMEHTBI Ha JKUROTHEIX NPOBENEHE B COOTRETCTRUH
¢ rpebopamnsMi EBpONEHCKOH KOHBEHLMM O 3aUiuTe
TTO3BOHOYHBIX KUBOTHBIX. HCTONB3YIOLGIXCA B 3KCTIE-
PUMCHTAIBHBIX W APYTHX HAYUHBIX Heasx [9], saxornom
Vipauabl «O 3alATE KUBOTHBIX OT %ECTOKOTO OTHO-
wieHus» [12]. [IpoToKon IXCICPUMEHTOB Ha KHBOTHEIX
Y COOTBETCTBHE NIPOREACHHBIX HAYUHBIX UCCISIOBAMUT
COBPEMCHHBIM TPEOOBAHWSIM OHOSTHKN YTREPKACHBI KO-
MHTETOM TI0 BOTIpoCcaM OMoITHKH XapsKOBCKOFO HAllM-
OHAILHOPO MEIMIMHCKOrO yHupepeureta. [ MCToI0TH-
JECKHE KCCIACHOBAHNA ANbBEOISAPHOH KOCTH C YIacTKOM
TPARMATHYECKOTO JedekTa ObIIH BHITOAHEHB! B COOT-
BETCTBUM ¢ OOLUETPUHATEIME METOIAMU, PYKOBOJCTBY-
sce pexoMerpanusmu J1L.C. Capxucosa, 1O.J1. Ileposa
[5]. Mopgomerputo nposoamay nio [T Agrauguiiory
[1]. Hcrions3oBail OKpacky Cpe30B I'eMATOKCHMIMHOM
¥ 303HHOM, ITUKPOCHPUYCOM KPACHBIM, YTO TTO3BOJMAIIO
ONPEHEAUTE CTEHEHD 3PEIOCTH KOIIAreHOBLIX BONOKOH
[14, 15]. a Tarke MCCNENOBaHME OKPAILEHHBIX CPE30RB

B MONAPU3OBAHHOM CBETE VIS BBISBJICHUS OpHEHTA-
UMOHHON YNOPSIOYCHHOCTH KOMJAreHOBBIX CTPYKTYD
¥ Havana oOpazoBabug TPYOOBOJOKHUCTHIX KOCTHBIX
Tpabexysl. MCHons30BaHHBIC M3MEPCHHS W HAPAMETPh
ObUIA TIpUBEJECHb! B COOTBETCTBHUI C MEXIYHAPORHOMN
CHCTEMOH ETHHHL, A TIONYMCHHEBIE LUUM(POBLIE JAHHbIE
obpabarsiBany OOHICTIPUHATLIMA MCTONAMY BapHaIlly-
ounoit crarncrurd. s onpenenenus Ca u P nipume-
HIIU  (POTOMETPUHMECKHE METOIB! ¢ MCIIONL30OBAHHEM
KoMmepaeckux Habopor dupmbr «Ouwmnent-J{naryo-
crukar (Yipauna). Axrusnocts 1D onpenensin xu-
HETUHMECKAM METOAOM ¢ p-HuTpodeHondocdarom. Co-
aepxannve UI-1a, @®HO-a u UII-8 B nepudepuuecroit
KPOBH OHPEACTLIN NMMYHODEPMEHTHBIMH METOZaMH
Ha umMmyHOodEepMcHTHOM aHammsarope «Labline-90»
(Arcrpus) cornactio nipusaraeMol nucrpykism. Onpe-
JICICHHE COAEPXKAHUSA CYMMAPHBIX MeTal0oInTOR OKCH-
Ja a30Ta ¥ HATPHT-AHNOHA B CRIBOPOTKE KPOBU TIPOBO-
s no metony L.C. Green ¢ coasr. 8 Mopudmranmuu
B.A. Mereanckoit w H.TI. T'ymanosoit [4]. Pesyasrars
neeaenopauuit obpabarsisany CTaHAapTHBIMK METORA-
MW BAPHAIMOHHONW CTaTHCTHKM Ha NEPCOHATRHOM KOM-
MBIOTEPE € HCHONB30BAHMCM NPHKIANHLIX TNPOTPAMM
«Stadia-6».

PesyanTaThi HCC/IeOBAHUS
U HX 00CYXKIeHHE

Yepes 7 nned nocie NOBpesAeHNs colep-
skanue Ca v P B KpOBM UBOTHBIX HE U3MEHS-
etcs (Tabn. 1).

AxtusHocTh 11D nmocroBepHo cHuKaeTes
B CPaBHEHUM C HHTAKTHBIMU KHBOTHLIMH Ha
38,7 %. Cpean npoBOCTIAUTENLHBIX LHTOKH-
HOB B DTOT BPEMEHHOW CPOK IHOCTOBEPHO Ha-
pacraer yposesbs nuume GHO-a — B 1,6 pasa
N0 CPABHEHHIO € HHTAKTHbIMU Kpbicamu. Co-
Jepskatue obuwmx Metabonuros NO w muTpnr-
aHWOHA TMOBBIIIEHO COOTBETCTBEHHO B 1,4
u 1,2 pasa.

Mopdomerpudeckuil  ananus  TKaHel,
copmupoBasIUXCs B pereHepare uepes 7 cy-
TOK MOCJIE TTOBPEKICHUS, OOHAPY KT HATHIHC
KPOBSHOTO CTYCTKA, TPaHyISIHOHHON TKaHu,
¢ubpopeTukyIApHOR TkaHM, TPyGOBONOKHU-
cThrx Tpabexysa (Tabm. 2). TTnouans nedexra
Ha 7 cyTku cocrasnsna 84,36 £ 1,67 yei. en.
IlpuBenenHble  naHHbIE  CBUJIETENBLCTBYIOT
O TOM, 9TO Tuowams GUEPOPETHKYTIPHON
TKaHu Obina B 2,17 pasa Gonblue, Yem Teppu-
TOpUS IPaHYIILMOHHON TKAHU,

lipu wccienosanum pereHepara B Nojis-
pU30OBAHHOM  CBETE B QUOPOPETHKYNAPHOM
TKAHA HapALy C OTMEYEHHBIMU B CBETOBOM
MUKPOCKOTIE TPYOOBOTOKHHCTRIMH KOCTHBIMH
TpadeKyiaMu  ONPENEUTUCh  BOJIOKHUCTHIE
CTPYKTYPBI C 3eNICHBIM CBEYEHHEM, OONANaro-
ye 3hpexToM XBOWHOTO TydernpeioMITeHNs,
YTO CBHAETENBCTBYET O HAYAdBHBIX CTajMiX
(hopMMPOBAHUS YIIOPSIOUEHHOIO PACTIONOKE-
HUS HE3PESTBIX KOJUIAreHOBbIX BookoH, Kpome
TOrQ, BBIABISUIMCH EAMHMMHBIC HEYNOpsao-
YEHHO PACHONIONKEHHBIE TOHKHE BOJOKHUCTHIE
CTPYKTYpPbL, He 0bJiajaomue [BYIyuenpenoM-
JICHHUEM.
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Ta6auna 1

MeTtabonnuecKue noKasaresii KpoBM Nocie NoBpekaAcHUs HibkHel yentocTn y kpeic (M £ m)

I pyniibl 3KCIepUMeHTa

OcHoBHag rpynna

Hoxazarenu Konrpons Cpoku noclie noBpeKAeHUs
(n=38 7 cyTku 14 cyTku 28 cyTK1 < _
(f'l:‘6) (n:6) (’76) 45 CYTKH (n"é)
Ca (Mmonp/it) 2,28+0,12 2,27+ 0,37 1,38+ 0,10 1,79+0,40 3,07+ 0,29
P, <0,05 P <005 P <005
P,<0,05 P,<0,05
P (mMMmoss/1) 1,62 + 0,14 1,67 + 0,04 1,93 + 0,08 1,69 + 0,07 1,76 + 0,16
P <005
P, <005
® (E/n) 321,22 97,43 { 196,83 £ 27,61 | 442,35+ 42,28 | 266,47 + 28.29 | 203,46 + 22.26
P <0,05 P <005 P,<0,05 P, <0,05
P,<0,02
WJI-1a (nr/ma) 1,87 + 0,42 1,62+ 0,26 5.82+0,52 224+0,19 1,57 £ 0,13
P, <001 P,<0,05 P,<0,05
P,<0,02
WII-8 (rir/mm) 20,87+ 1,13 | 2549+228 | 27,50+:298 24,86 +2,13 24,64 +2.92
P, <005
OHO-a (/M) | 20,76 £0,74 | 35,62+ 3,30 3832+3,76 | 22,14+£2,48 16,50 & 1,51
P, <0,05 P, <001 P, <005 P,<0,05
Merabonutsl 92,75+ 8,81 {12842+ 14,48 | 110,11 £9,72 { 109,87 + 10,58 | 49,94+ 4728
NO (Mxmofb/1) P, <0,02 P <002
P, <0,02
Hurpur-annon 6,39 + 0,62 7.94 + 0,83 11,83+ 1,26 12,34 + 1,58 9,29 £+ 1,39
(MKMOJIL/ 1) P, <0,05 P, <0,01 P, <0,01 P, <0,05
P, <0,02 P,<0,05
flpuMeuanus:
P, — NOCTOBEPHOCTH OTIHYNE B CPABHEHUM C HHTAKTHOM IPyIIOi;
P, — JOCTOREPHOCTL OTINYHUE B CPABHEHHHU C MPEABIAYLLIAM CPOKOM.
Tabmuna 2
TTnoiany Tkanel peredepara B pasHble CPOKH OCTEONAPALIMI NOCIE NOBPEXKACHUS HUKHEH
YenrocTH y kpeic (M £ m)
Cpoxu uceneaosanust (% o1 wiowann gedexra)
Toxazaresn
7 cyTkH (1 = 6) 14 cytxm (n = 6) 28 cytxu (n = 6)
KpossiHoit crycrok 8,17+ 0,87 -
T'panynsoyonnas TkaHb 25,17+ 145 0 0
dubpopeTHKYIAPHAT TKaHb 54,75+232 37.75+236 6,92 + 0,69
P, <0,001 P,<0,001 P,<0.,001
I'py6OBONOKHHCTBIE TPABEKYIIb! 9,46 + 0,87 48,42 +2.57 88,33 +3.21
P, <0,001 P,<0,001

fTpumevyanus:
P, — JOCTOBEPHOCTDL OTIHUKH TIOWANH (GHOPOPETUKYIAAPHOHR TKAHH OT THIOWIAIM FpaHySUHORHOMN

TKaHU,

P, ~ 10CTOBEPHOCTH OTIMUYNIH B CPABHEHNU C NPEJILITYLIMM CPOKOM HCCIIENOBAHNA.
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bnvske k kpaeBbiM otaenaM pedexra pac-
Nojiarajiuch BOJIOKHHCTBIE CTPYKTYpBE, Aalo-
L{He TIPU OKPACKE C MUKPOCHPHYCOM KPACHBIM
KpacHOe CBEYEHHE, a B MOSIPU3OBAHHOM CBE-
Te — BBIPRKECHHYI0 pedpakumio. ITo cBHjE-
TebCTBYET 00 YINOpsiAOUEHHON OpranM3alnH
KOJUIATE€HOBBIX BOJIOKOH B ITYYKaX, HX BbICOKO#H
3peNiocTH, Hawane QopMupoBaHus rpyooBo-
JIOKHUCTHIX KOCTHBIX TPadeKy:sl W NOATOTOBKE
HX K NPOLIECCY MUHEpaTH3aLMY.

Hepes 14 cyTok nocie NOBPEKIEHHUsS CO-
Jepaxanye Ca A0CTOBEPHO CHUKAETCS TIO CPaB-
HEHWIO ¢ HHTaKTHBIMHM KpbIcaMu M ¢ 7 cyTKa-
mi B 1,6 paza, P — noBbiLIaeTcs B CPaBHEHUN
€ MHTAKTHBIMM KPBICAMH M TIPELICCTBYOLIMM
cpokoM HabmomeHust (Tabn. 1). AKTHBHOCTB
[H® moermaeTcd, nipenblnas HOKa3aTean HH-
TakTHOHM rpynnel Ha 37,7%, a 3HaueHus, 3a-
perHCTpUpOBanHble Ha 7 CyTkH, B 2,25 pasa.
B 2TOT cpoK HeCNeIOBaHUS 3apETHCTPHPOBAHO
NOBLILUEHHE YPOBHA BCEX MNPOBOCIIANWTE b=
neIX mmTokuHOB: MJI-1é4 — B 3,1 pasza B cpas-
Henun ¢ Hopmol, ®HO-a— B 1,8 pasa, MJI-8 —
B 1.4 paza. Conepxanue o6uMx mMeTaboluToB
NO cHikaetcss 30 HOPMBI, a HUTPUT-aHHOHA
nossitaercss B 1,8 paza B cpaBHEHHM ¢ HOP-
MO 4 B 1,5 pa3a B CpaBHCHUU C MPEBIAYIIUM
CPOKOM HCCITE{OBAHMS.

Xota wiouanr AedekrTa U3MEHWNAch He-
3HAUMTENIbHO (Tabn. 2), B pereHepare mpo-
u30UIIa BBIpaXKeHHas nepecTpoiika. Tak, wHa
14 cyTiy rpaHyisUMOHHAS TKAaHb B pereHepa-
Te OTCYTCTBOBaNA. Teppuropus GpudbpopeTxy-
JIAPHONM TKAaHU TIPOrPECCHBHO YMEHBIIANAch,
MIOWAAb KOCTHOH TKAaHW YBEJIMYMBAJIACH
 fIpEBbilIANA [I0WAnb HUOPOPETUKYIAPHOH
Tkanu. Ilmomans xocTHOW TKaHW yBeJIWYU-
Jach 110 CPABHEHMIO C NPEsUAYILAM CPOKOM
B 5,12 pasa 1 npeBbiliajia NoKas3arey rurowa-
an GUOPOPETHKYNIIPHOH TKAHH V KHUBOTHBIX
nanHo# rpyrmsl B 1,28 paza. Tlo cpasHeHuto
¢ MPENBIAYUINM CPOKOM sHabIIONEHUS Teppu-
TOpUS  (PUOPOPETHKYIIAPHONR TKAHW YMEHb-
nmnack B 1,45 pasa (ra6n. 4). Tlnowaas ne-
dexra Ha 3TOT CpoK HAOMIONEHHUs COCTABNANA
83,86 2,33 yen. en.

[lapannenbHoe WccnenoBaHUE  Y4YacTKOB
(hubpopeTHKYIPHOI TKaHW pereHepara B Ao-
JIAPA30BAHHOM CBeTe Ha 14 cyTkn oOHapyxu-
JIO YKpYITHEHHE MHHEePaliu3yroWMXCs Koa-
FEHOBBIX  (pUOPUNI, QOPMUPYIOHINX  [TYUKU
PA3TAMHON  TONILMHBI W UMEIOUWIAX YETKYI0
OCEBYIO OpPHEHTAIIMIO BJONb CHIIOBBIX NMHU
koctH. Takue MyYKW TMPU NIOCTAHOBKE PeakIiv
C IUKPOCUPUYCOM KPacHbIM ObliW  OKpatie-
Hbl B KPACHBIH CBET W UMEJIU IpKOE CBEHEHHE
(BYNyUETIpEIOMIIEHUE), YTO CBUAETEILCTBYET
06 ux 3pesoctu. Yetkas OpHEHTALMOHHAS YIIO-
PANOUEHHOCT OObLUEH HaCTH KOJIAreHOBbIX
CTPYKTYD, BBICTyTIaJIa KaK OCHOBa (OPMUPYIO-
HFXCsl IPYGOBONIOKHUCTBEX KOCTHBIX Tpabekyit.

Yepes 28 cyTox nocie NOBpexacHUs Me-
TaboNNYECKUE TTOKA3ATENH KPOBH H3MEHSINCE
cneayomum obpaszom. Conepixanue Ca ocra-
€TCH CHUIKEHHBIM, P — cHInKaeres 10 $u3no-
JIOTHYECKUX 3HadyeHnH (Tabm. 1). AkTUBHOCTE
LM raroke cHUXKAETCS B CpaBHEHHH ¢ 14 cyT-
Kamu JI0 HOPMbL. YpOBEHb BCeX TPEX NPOBOC-
TAIWTENBHBIX [IWTOKMHOB HAXOIUTCS B NPEJIc-
nax (pU3MONIOTHYECKUX KoJebanuii, CHIXAACh
TaKMM 00pa3’oM Mo CPaBHEHMIO ¢ 14 cyTKamH,
rorja copepxanne MJI-1a, ®HO-a v NJE-8
TOBBILEHO. YPOBEHD K€ HUTPUT-aHHOHA OCTa-
€rca B Mipezienax konebanuii, o6GHApYKEHHBIX
Ha 14 cyTxu, T.e. BBIIIE HOPMbI.

Yro kaercd TMCTOJNIOTHYECKOM KapTHHBL,
TO 4epes 28 cyTok rocite TpaBMel pOpMUPORa-
1ack 3pesias KOCTHas TKaHb.

Tlpu mccnenoBaHuM pereHeparos B Mons-
PU30BAHHOM CBETE YCTAHOBIIEHO, YTO KOCTHBIE
TpabeKynbl TIEPHOCTaNbHOM YactM Mo caeve-
HMIO NIPaKTUYECKH HE OTIIMYAJIUCH OT MaTepuH-
CKOM KOCTH, YTO CBUJETENBCTBYET O 3PENIOCTH
KOCTHOMH Tkanu. B ¢ubpoperukynsproii tkanm
OIIPEAENSANIUCH NPONOATOBAThIE YUACTKH APKOTO
KPACHOTO CBEUEHUS], YTO YKA3BIBAET Ha HAJTUUHE
TOIICTRIX 1IYYKOB KOJU1aT€HOBBIX BOSIOKOH. Ta-
KHE MYYKH XapaKTeph30BaUCh BbIPAMKEHHBIM
IBYITyHETIPENIOMIIEHUEM  (aHM30TPOTHEH), 9TO
CBUIIETENIBCTBYET HE TONBKO OO YBETUUYCHUM
MacChl BOJIOKOH, HO M 00 HX yNOpa04EHHOM
OpHEHTALMK, TpeecTBORABIIEH o0bpa3oBa-
HUIO KOCTHBIX TPaGeKym U HX MHUHEPAIU3aliuM.

B supocranbHO# 0bnacTd KocTHLIE Tpa-
OeKyJibl HapsIy ¢ YHaCTKAMH 3pENol KOCTHOI
TKAHHM ¢ KPACHBIM CBEUCHHEM COIEPHAIIH OUaru
3€]IEHOIG CBEYEHMS, YTO XapaKTepH3yeT Hesja-
BEPLIEHHOCTE TIPOLECCOB KOCTEOBPA3ZOBAHMA.

Ilpn  BBmMoOAHEHAN MOpHOMETPUYECKOTO
HCCJICIOBAHMS YCTAHOBIICHO, YTO TEPPUTOPUS
Ae(ekTa He OTIIMYANach OT NPEABIAYLIETO CPO-
Ka u cocrapnsna 82,07 + 2,13 yen. ex., a mio-
waab KOCTHOM TKAHH B pereHepare paciiupy-
N1ack MO CPaBHEHMIO C MPEABIAYIINM CPOKOM,
v ee mnokasatend Obiny Bbline B 1,82 paza,
a HEOOMbIIKE  YYACTRH  PUOPOPETHKYIAPHOMN
TKaH# 3aHuMany miomais B 5,46 paza MeHb-
wyro yem Ha 14 cyrku (tabn. 2).

Yepes 45 cyTok nociie noBpeKaeHUsA KOH-
ueHtpauys Ca B KPOBHM HapacTaeT Kak B CpaB-
HEHUM C HOPMOM, TaK M OTHOCUTEILHO npe-
abgymero cpoka (28 cyrok). Conepixanue P,
YPOBEHDL TIPOBOCTIATIUTEABHBIX LIMTOKUHOB ~
B NIpefleNiaX HOPMBI, KOHUEHTpALMsi XKe CTa-
Ouneroro meradbonuta NO — HUTPHT-aHWOHA,
CHIKAACh B CPaBHEHHH ¢ NMPEIBIIYILAMHU CPO-
xamu (14-28 cyTok), BCE ke He 0CTHraeT Hop-
MasibHbIX 3HaYeHuH (Tabn. 1). Takum obpasom,
KOHUeHTpauns crabuisHoro Merabosra NO
HUTPUT-aHHOHA JOCTOBEPHO YBENMYEHA BO BCE
CpOKU HaOMIOCHNS, T.€. Ha MPOTHKEHUH TIONY-
TOpa MECSLEB NOCTE TPABMBL
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B nosspu3oBaHHOM CBETE KOCTHAs TKaHb
pereHepara u MaTepUHCKas KOCTh UMENH 0u-
HAKOBOE JBYJIYYEIPENOMIIEHHE, YTO YKa3bi-
BaeT Ha ee 3pesoctb. Oj1HaKO KOCTHAs TKaHb
B pereHepare OTIMYANack OT MAaTepUHCKOH
KOCTH HaJIMYMEM COCYJMCTHIX KaHaJOB, BbI-
MOJHEHHBIX  (HOPOPETUKYIAPHON  TKAaHBIO.
[leprocTanrHple KOCTHBIE — HAMIaCTOBAHMS
BOMM3K nedexra YMEHBLIMIIHCH, HO BCE ellie
ONPEEIUCH Y OTAILHBIX JKHBOTHBIX. Ma-
TepuHCcKas KocTh BOMU3M fedexra nMena He-
3HAUMTEIIBHBIE NOCTTPABMATHUECKHME penapa-
TUBHBIC M3MEHEHHUA.

AHaU3NPYS fTOTYYEHHbIC AAHHBIC B IUIa-
He COIoCTaBlIieHHs MeTaboNUUecKuX ToKasa-
Tenedt nepudeprieckol KPoBH ¢ TIpolieccamH,
TIPOACXONALIMMHA HETIOCPEACTREHHO B pereHe-
pare U MaTepHHCKOM KOCTH allbBEOTISPHOro OT-
POCTKA, MOHO OTMETHTH CIIEYIOUINE RaKOHO-
MEPHOCTH B MX AMHAMHUKE.

Crycrs Hepelmo noche HaHeceHus nedex-
Ta Ccpead BCeX M3YUEHHBIX Tokasareredf or-
MeuaeTes usMmeHeHwe aktupHoctd LD (),
ypoeus ®HO-a (1) u merabomuros NO (1)
rpy HewsMeHHo# koHlienTpauun Ca w P. B 3ro
BpeMS, Kak TIOKa3alyd JaHHBIE MOPQONOTHH,
mowans pedexra AOBONBHO 3HAUMTENIbHA
(84,36 + 1,67 ycn. en.), B camoM Jiedexre Npu-
CYTCTBYET KPOBSHOW CTYCTOK U FpaHylIsiii-
OHHasg TKaHb, 3aHMMatowas 1/4 or mwiolanm
nedexTa, MEIOTCS 3HAYHTETbHBIE HApYIIEHNs
Y B MAaTEPUHCKOW KOCTH B BUJE YYacTKOB Jie-
crpykuuu. C 3TOM TOYKM 3peHHs BrOJHE 00b-
SCHUMO TIOBBINIEHHE YPOBHS ITPOBOCTIATUTE b=
Horo nurokuHa @HO-a B KpoBw, KOTOPBIH, KaKk
H3BECTHO, NEPBLIM U3 TPOBOCTIAIMTENILHbIX LU~
TOKHHOB PearupyeT Ha TIOBPEXKICHAE U MOXET
3aMYCKATH IMTOKAHOBBIN Kackajl, B YaCTHOCTH,
WJI-1 [13] 1 usbprrounoe xonuuectso NO, no-
CKOJTbKY UMEHHO TIPOBOCTATUTENBHBIC [IMTOKH-
HbI SBJISIOTCS TPUITEPOM UX CHHTE3a [2, 3].

Haubosee gunamuuéckie U3MEHEHHS CO
CTOPOHBT  MeTaboNuHecknXx U Mopdonoru-
Yyeckux TNokazatened 3adukcupoBaHbl Ha 14
cyTku. JleficTBUTENBHO, UIMEHHO B 3TOT CPOK
obHapyKeH MaKCHMaJIbHBIH CIBUF KaK MHHe-
panbHbix (Ca, P), Tax 1 opraHnyeckux Ioxa-
sareneii ocreorenesa (P, WI-14, ®HO-a
u W1-8, Hurpur-anuon). lucrosorudecku
TAKXKE UMCHHO B 3TH CPOKH AMHAMHUKA Hepe-
CTPOMKM pereHepara NpoOTeKaeT BecbMa WH-
TEHCUBHO; TIOMIAMb KOCTHOH TKaHH YBEJIMYM-
BACTCA TI0 CpaBHEHMIO ¢ 7 cyTkaMu B 5,12 pasa
W TIpEBBIHAET TUTOAnb (HOPOPETHKYIAPHOH
tkanuu B 1,28 pasa. llo cpasnenwo c 7 cyr-
KaMu oA, GUOpOPETHKYNAPHOM TKaHK
yMenbmaetcd B 1,45 pasa, ruiowaie rpyboso-
JIOKHUCTBIX TpabeKy Bo3pacTaeT o cpaBHe-
HUIO ¢ 7 cyTKamH B 5,1 paza.

B 1oigpH30BaHHOM  CBETE  OTMEYEHO
YKPYITHEHHE MHWHEPATN3YIOWMX  KOJIJIareHO-

BbIX puOpHILL, HOPMUPYIOIMX 3PEJIbIE ITYUKH,
AKTUBHBIC TpOLECCH MOCTCTPaBMATHUECKOH
NePecTPORKN, KaK OMKHCAHO BbILLE, POTEKAKT
U B MAaTEPUHCKOH KOCTH.

K 28 cyrkam MHOTMe MeTabolHuecKie
nokazarend Hopmamytorcs — P, IO, Bce
uHTepaeHKkUHBL OcTaéTcs BBILIE HOPMBI CO-
Jep/KaHue HUTPHUT-aHWOHA W CHWKEHHBIM CO-
nepxkanue Ca. Tocneanue, onHako, HECKOILKO
TIOBBILAIOTCSA CPABHUTETBHO ¢ 14 CyTKamH.

«YernokoeHue» OTMeuaeTes M B FUCTONO-
PMYECKON KapTUHE pereHepara — KOCTHbIE Tpa-
Geky:1bl OQOPMITCHBL, BHITOIHEHB! KOJITATEHOM
I THna, xapaxkTepHBIM INS 3peNiod KOCTHOM
TKaH, B [IEPHOCTAILHOM obnacTu npakruye-
CKW HE OTNHYAINCh OT MATEePHHCKOM KOCTH.
B nocnenHedt  BRIABISIOTCS JIMUIL  HE3HAYU-
TelbHbIE TOCTTPABMATUYECKHE M3MEHEHUS
¥ TONBKO BONM3W fedekra.

Yepes 45 cyTok U3 MUHEPANBLHBIX TOKA3a-
Tenell BHOBbL HapacTaeT cofepxkanue Ca, 4TO
MOJHO CBSI3aTh C pe3opOimmedl nepuocTalib-
HBIX HAIUIacTOBaHMH, T.e. pe3opbuuel W3bhbI-
TOYHOTO pereHepara, OOHAPYKEHHOIO HaMH
THCTOJIOTHYECKH Ha CTAMH PEMOJCTUPOBAHMS
KocTHOTO peredepara. Kpome Ttoro, nipu cHu-
skeHuM obwux Metabonuror NO, koHneHTpa-
11 HUTPHT-aHUOHA, CHWXASCH B CPaBHEHHHU
C TIPEIIECTBYIOUIUMH CPOKAMH, BCE e mOpe-
BILAET HOpMY. I McTonoruuecku k 45 cyTkam
NpoLecc penapaTuBHON pereHepamyn fpak-
THYECKH 3aBEpIUAcTCA, OfHAKO B percHepare
B KOCTHOM TKaHH B OTJHYHE OT MATEpUHCKOU
KOCTH OOHapYXHMBAETCH COCYIHCTLIE KAHAIBI,
BBITIONTHEHHBIE HDUOPOPETHKYIIAPHON TKAHBIO.

BriBoanl

® OGHapyxeHa B3aUMOCB3b MEXKIY TH-
CTOJIOTMHECKMMH  TIPOLIECCAMH  pereHepalivu
ANBBEONAPHON KOCTH TIpU €€ MOBPEXIEHNH
1 MeTabOHYECKUMH TOKa3aTeNiaMH  Tieprde-
pHYECKON KPOBH.

e B CcpokHM MakcuManeHOH nepecTpoii-
ku peredepara (14 cyTkn) olHapyxuBaioTcs
MaKCHMaJIbHbIE CIBUTM BCEX M3YYAEMBbIX [0~
xazaresed. [To Mepe cozpeBaHns KOCTHOO pe-
retepara HOPMaTH3YIOTCH W MeTaBonuyeckue
riokazateny. Haubonee wyBCTBUTETBHBIMHA TTO-
KazarensMu okaszwiBaiorest LMD, npoBocnamm-
TENIbHBIC HUTOKUHBI B HUTPUT-aHHOH,

® TpaxroBka MeTaboIHUECKUX TOKasaTe-

JIeid B KpOBM BO3MOSKHA TG C YHETOM CTaHH

TIOCTTPABMATUUYECKOH pereHepanun  ajabBeo-
JIAPHOM KOCTH.
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