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JaHHaa paboTta sBnsetca ¢dparmeHtom HUP 3
«JlyraHckunii rocynapCTBEHHbI MeAUUVHCKUIN YHUBEP-
cuteT» «BnuaHme xpoHndeckom runeptepmmn u Gusn-
4eCKOoM Harpy3kn Ha MopdoreHes opraHoB UMMYHHOW,
3HOOKPUHHOWM U KOCTHOM cuctem», NerocyaapCTBeH-
Howm pernctpaunm 0107U004485. .

BctynneHue. BnvgHue nNOBLILWEHHOW Temnepa-
TYpbl OKpyXaloLlen cpeabl Ha OpraHU3M YenoBeka sB-
NSeTCs aKkTyasibHbIM BOMPOCOM, MOCKOJIbKY Bbi3blBaeT
HapyweHne OYHKUMM PasfinyHbIX CUCTEM OpPraHoB.
XpoHuyeckoe neperpeBaHne Habnogaetcs y pabo-
YMX METANNYPruyeckmnx NPeanpusaTuii, LIaxTepoBs; Uc-
NoMb3yeTCs B KOMMJIEKCHOM JIEYEHUN PA3HOOBPA3HBIX
XPOHUYECKNX, BOCMANUTESNbHBIX W  OHKOJIOMMYECKUX
3aboneBaHuin [2, 7, 8]. KocTHas cuctema, SIBNASCb
LEerno MUHepanbHbIX BELLECTB B OpraHnu3me, akTUBHO
pearnpyeT Ha MU3MeHeHUs Kak OKPYXaloLLen, Tak 1 BHY-
TpeHHen cpeapl. PaboTbl N0 N3YYEHMIO MUHEPATBHOIO
cocTaBa KOCTEN Mocsie BO3AENCTBUS XPOHNYECKON M-
nepTepMUM eAnHUYHbI. Bbi3biBaOT MHTEPEC 1 Npouec-
Cbl, NPOMCXOASLLME B KOCTHOM TKaHM NOCNe nNpekpaLle-
HUS OENCTBUS 3TOr0 3KOAHTPOMNOreHHOro akTopa.

B nutepaType npucyTCTBYIOT €ANHNYHbIE OAHHBIE,
MOCBSILLEHHbIE BOMpocaM MopdoreHeda KOCTeln cke-
fieta B YCNOBUAX 3KCTPEMAsIbHOM XPOHUYECKOW Iu-
neptepmun [4], a cBeaeHuin 06 USMEHEHUSX CTPOEHUS
HUXXHERN YeNoCTN B 9TUX YCNIOBMAX HAM OOHApPYXUTb He
y0anoco.

Llenb uccnepoBaHua — uvccnenoBatb BAUSIHUE
3KCTPEMAsIbHON XPOHMYECKOW rmnepTtepMun 1 guHa-
MUYECKOMN (DUIMNYECKON Harpyskm Ha MWHEpPasbHbIN
COCTaB KOCTHOIO BELLECTBA M AEHTMHA pe3La HUKHEN
YesnoCTY NOJIOBO3PESbIX BENbIX KPbIC.

O0bekT U MeToAbl uccnepoBaHus. Vccnepo-
BaHMe npoBefeHo Ha 112 Genbix 6ecnopoaHbIX Kpbl-
cax-camMmuax penpoaykTMBHOIO BoO3pacta (MCXOOHOW
maccoir 150-160 r). Bo Bpems akcnepumeHTa KpbICbl
coaepXanucb B CTaHOAPTHbLIX YCIOBUSX BUBApUS B CO-
OTBETCTBMM C MNpasunamu, NpuHaTeiMu EBponenckon
KOHBEHLMEN N0 3almTe NO3BOHOUYHBIX XMBOTHbIX, UC-
NoMb3yeMblX AS9 9KCNEPUMEHTAsNbHbIX W HAY4HbIX
uenei (Ctpacoypr, 1986 r.) [9]. XnBoTHbIE OBbINM pac-
npeneneHsl Ha 4 rpynnsl: 1 (K) — KOHTPObHAA rpynna.
2-3 — rpynnbl XMBOTHbIX, KOTOPbIE HA NPOTAXeHUn 60
CYTOK €XeOHEBHO Mo 5 4yacoB HaxoaAunUCb Nop BAU-
SIHUEM TMOBbLILEHHOM TemnepaTypbl B CheunanbHOM

TEPMMYECKON Kamepe. 2 rpynna — XUBOTHbIE HAX0au-
NMCb NoA, BAMSHUEM TemnepaTtypbl 44-45°C (pexum
9KCTPEManbHON XpoHu4Yeckor runeptepmun (3l)). 3
(9r+®dH) rpynna XuBOTHbIX, NOABEPraMCb COYETaH-
HOMY BO3aencTBuio: pexum 3 Ha oHe AnHamMu4ye-
CKOW puanyeckow Harpyskm (nnaeaHme B OacceliHe
15-20 MuHyT).

Mo ncrteyeHnn cpokos akcnepumeHTa (1, 7, 15, 30
1 60 gHERN) XNBOTHLIX AEKaNUTMPOBaNU Nog 3OUPHbLIM
HAPKO30M, HWXHME YEeNloCTU pasfgensann Ha KOCTHoe
BELLECTBO U pe3eL, C KOTOPOro npu nomoLiy 6opma-
LWNHBbI CTa4MBanM amajb U UEMEHT. PEeHTreHOCTpyK-
TYpHOE UCCNEeOOBaHME MOPOLLKA KOCTHOrO BELLECTBA
U OEeHTUHA pesua, MOJSlyYEHHOrO B aratoBOW CTYMKE,
npoeoannun Ha annapate APOH-2,0 ¢ roHnomeTpuye-
ckon npuctaskon NYP-5. Vicnonb3osanu Ko nanyye-
HMe Meaun ¢ AnnHol BosHbl 0,1542 HM; HanpsxeHne n
cuna aHoOHOro Toka COCTaBNANM COOTBETCTBEHHO 30
KB 1 20 A [8]. AndparnpoBaHHble PEHTIEHOBCKME Ny4n
perncTpuposanu B yriioBoM guanasoHe oT 2° go 37° co
ckopocTbio 3anmcn 1° B 1 muHyTy [1]. Ha nonyyeHHbIx
ondpakTorpaMmmax nccrnenosanu Hanbonee BblpakeH-
Hble ANDPAKLUMOHHBIE MUKK, MO YITIOBOMY MOJIOXEHMIO
KOTOPbIX PACCHMUTbLIBANU pa3mMepbl 6JI0KOB KOrepeHTHO-
ro paccevBaHus no ypaBHeHuio CenskoBa-Llepepa u
paccunTbiBann KO3POULMEHT MUKPOTEKCTYPUPOBAHUS
no MeToay COOTHoLWeHUs pednekcos [5, 6].

Bce nony4yeHHble umMdpoBble AaHHble 0bpabaTbiBa-
M METOAOM BapUaLMOHHOW CTaTUCTUKM C UCMOSb30-
BaHMEM CTaHAAPTHbIX NPUKNagHblx nporpamm [3].

PesynbraTbl ICCNeaoBaHUii U UX o0CcyXaeHue.
Mo okoH4yaHun BO3pencTBmsa A B KOCTHOM MUHEpane
pasmep aieMeHTapHbIX s4eeK BOO0Ib ocu a Obin 60Jb-
e KoHTponbHoro Ha 0,17 %, a pasmep BAOJIb OCU € —
Ha 0,19 %. Takxe, pa3mepbl KPUCTAIUTOB OblIN O0Nb-
we 3HadveHui rpynnbl N Ha 10,09 %, a koapduumneHT
MWKPOTEKCTYPUPOBAHNS — MeHbLLE Ha 15,99 %.

B 6uomMunHepane AeHTMHA NO OKOHYaHWWM nepuoaa
Bo3aencTeusa Al Takke, pa3Mepbl KPUCTANNNTOB Oblinn
6osiblle KOHTPOMbHLIX Ha 8,13 %, a koadPUUNEHT Mnu-
KPOTEKCTYPUPOBAHNSA — MEHbLLE Ha 2,87 %.

B panbHenwem, No OKOHYaHUM Nepuoga BO3aen-
ctBua Ol, pa3mepbl 3EMEHTAPHBIX A4EEK KOCTHOrO
6uommHepana BOOSIb OCKM a Obinn GonblLUEe 3HAYEHWUI
rpynnbl M ¢ 7 no 30 peHb HabnoaeHus Ha 0,15%,
0,13% un 0,09%, a pa3amepsbl BOONbL OCM € —Ha 7 1 15
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neHb Ha 0,19% n 0,20%. Takxe, ¢ 7 no 30 aeHb pas-
Mepbl KPUCTAIMTOB NPEBOCXOAUAN KOHTPOJIbHbIE CO-
oTBeTcTBeHHO Ha 10,47 %, 9,05% n 5,93 %. Mpn atom
KO3(DULMEHT MUKPOTEKCTYPUPOBAHUS OblST MEHbLLE
KOHTPOJIbBHOrO BO BCE CPOKWM HabnoaeHusi COOTBET-
CcTBEHHO Ha 17,46 %, 16,88 %, 13,43% n 4,71 %.

B 6uomuHepane AeHTUHA pasMepbl KPUCTAIUTOB
Oblnn 6onbLIe 3Ha4YeHUI rpynnbl K BO BCE YCTaHOBNEH-
Hble CPOKWN 9KCNEPUMEHTA COOTBETCTBEHHO Ha 8,51 %,
8,94 %, 7,14% n 7,42 %. MNpwn 3T0M KO3DPDUNUNEHT MU-
KPOTEKCTYPUMPOBAHNS Oblfl MEHbLLE KOHTPOJIbHOIO Ha 7
n 15 peHb HabntogeHnsa Ha 3,74 % v 4,48 %.

Takne n3mMeHeHnss CBMAOETENBLCTBYIOT O AeCcTabnnm-
3auur BoMmMHepasrnoB KOCTM U AeHTUHA. TOoT ¢akT, 4To
napamMeTpbl KPUCTANIMYECKON PELUETKN U3MEHSIOTCS
6onee 3HaA4YMTENBHO, YEM MapameTpbl 3NEMEHTAPHbIX
fA4eek, CBMOETENbLCTBYET O TOM, 4TO BOo3aenctemne Il
COMpPOBOXAAEeTCs HapylleHWEM MNPOLLECCOB KpucTan-
nm3aumn B 60NbLUEN MEPE, HEXENN HAPYLLEHMEM MPO-
LLeCCOB HyKeaumu.

Taknm ob6pa3om, Bo3aencTeure ycnosuii 3 B Teve-
Hue 60-T OHel conpoBOXAanochb Aectabunmsaunein
KPUCTaNINYEeCKON peLleTkn GMomMuHepanoB KOCTU U
OeHTuHa. B peapgantaumoHbin nepuog nocne Bo3nen-
cTBUSA ycnoBuin A OTKIIOHEHUS UCCNeayeMbIX nokasa-
Tenewn NoCTENEHHO CrIAXWBANUCh, HO N K KOHLLY Nepu-
oja peajantauuun eule Habnoaanncb OOCTOBEPHbLIE
OTINYMSA OT KOHTPOSIS.

CouyeTtaHue ycnosuii Ar+dPH conpoBoxaanock ycy-
rybneHvem gecrabunmsaumm KpUCTaniIMYecknx peLue-
TOK KOCTU U AEHTUHA pe3ua HUXXHEN YENOCTU.

Ha 1 peHb nocne okoH4YaHusa Bo3geicteusa I +OH
MNCCNEefOBaHNE  yNbTPACTPYKTypbl  GMOMUHEpanos
KOCTU N OEHTMHA LOCTOBEPHbLIX PasfiymMin C rpynnom
3l He BbLIABUNO.

B peapanTauMOHHbIV Nepuog nocne BO3AenNcTBus
Or+®H npusHakn pectabunusaumm ynsTPacTPyKTy-
pbl 6UoMMHepanoB HY nocTeneHHo crnaxmneanunce: Ha
7 DeHb pasMepbl 3NIEMEHTAPHbLIX SYEEK BAOJIb OCU €
Ob1nn 6onblue 3HavyeHui rpynnbl O Ha 0,17 %. Ha 30 n
60 neHb HabnaeHNs KO3IDPUUMEHT MUKPOTEKCTYPU-
poBaHus Obi1 MeHbLUe 3HadeHui rpynnbl A Ha 4,45 %
n 11,76 %. B 6buomuHepane aeHTnHa kKoadduUneHT
MUKPOTEKCTYPUPOBAHUSA TakXe OCTaBasCs MeEHbLUe
KOHTponbHoro Ha 30 1 60 peHb Ha 5,15% n 1,44 %.

OTO CBMAETENLCTBYIOT O TOM, YTO MOC/E BO3AEN-
ctBua Ar+dMH npoueccsbl Hykneauum n pocTta ane-
MEHTapHbIX A4eeK BOCCTaHABMMBAIOTCS ObICTpee, YeM
npouecchl pOCTa KPUCTaNI0B.

Mo okoH4yaHuM BO3aencTBus ycnosuii Ar+K y no-
JIOBO3pENbIX KPbIC B KOCTHOM MWHepasie pasmepbl
KpUCTannnToB Gbin Bonblie 3HaveHwin rpynnel W Ha
4,96%, a kK09DPUUNEHT MUKPOTEKCTYPUPOBAHUS —
MeHbLue Ha 7,88 %. MNpu 9TOM, B CpaBHEHUM C FPyNno
3r, K03PPULMEHT MUKPOTEKCTYPMPOBaHMS Obln 60Jb-
we Ha 9,65 %.

B aTOT e cpok B BUOMMHEpane OeHTMHA KpucTas-
nnTel ObINn KpynHee, Yem B rpynne K, Ha 5,05 %, a ko-
3PPULMEHT MUKPOTEKCTYPUPOBAHUS Obll  MEHbLUE
KOHTPOJSIbHOro Ha 1,64 %. CpaBHeHue ¢ rpynnoi 3 no-
CTOBEPHbIX OT/INYUI HE BbISBUIIO.

B peapganTauMOHHBIN nepuon, pasmepbl 3EMEH-
TapHbIX S4EEK KOCTHOrO BUOMMHEpPana BAOJIb OCY € Ha
7 DeHb Obnn 6onblue 3HadeHuin rpynnbl K Ha 0,14 %,
a pasmepbl kKpuctannntoB — Ha 15 geHb Ha 5,85 %.
Mpn 9TOM KO3PODUUMEHT MUKPOTEKCTYPMPOBAHUS
Obl1 MEHbLLE 3HA4YeHWI rpynnbl M1 BO BCe yCTaHOBIEH-
Hble CPOKM HabNOOEHUs COOTBETCTBEHHO Ha 6,47 %,
7,88%, 3,51% 1 1,41 %.

CpaBHeHne ¢ rpynnoi 3 nokasano, 4Tto KO3d-
OULMEHT MUKPOTEKCTYPUPOBAHUS Obll OOMbLLE KOH-
TPONBLHOIO BO BCE CPOKM HabNoaeHNS COOTBETCTBEHHO
Ha 13,32%, 10,83 %, 11,45% 1 3,46 %.

B 6uomunHepane geHtvHa Ha 7 1 15 peHb Habnio-
OeHust pa3aMepbl B/I0KOB KOrEPEHTHOINO paccenBaHus
Obinun 6onbLue 3HaYeHur rpynnbl K Ha 5,19% un 5,09 %,
a KOIPPULMEHT MNUKPOTEKCTYPUPOBAHNSA HA 7 OEHb —
MeHblue Ha 1,42 %.

CpaBHeHne c¢ rpynnoii 3 nokaszano, 4TO KOap-
DUUNEHT MUKPOTEKCTYPUPOBAHUS Oblil GOJbLUIE KOH-
TponbHOro Ha 7, 15 u 60 geHb HabnaeHUss COOTBET-
CTBEHHO Ha 2,42 %, 4,20 % un 5,45 %. Paamepbl 6/10K0B
KOrepeHTHOro paccemBaHns OblnM MEHbLUE 3HAYEeHWUN
rpynnbl O Ha 30 1 60 peHb Ha 5,83 % 1 6,77 %.

BbiBoabl. [loflyd4eHHbIE OaHHbIE MO3BONSAOT HaM
caenaTb HekoTopble 06006LLEeHNs:

1. Bospencteme akcTpemasbHOW rmneptepMmn B
TeyeHne 60 gHer Ha NONOBO3peEsbIX HGenbiX KPbIC CO-
NPOBOXAaNoChk Aectabunusaumen ynbTpacTPyKTypbl
61oMMHepasioB KOCTU N OEHTUHA pe3ua HUXHER Yyento-
CTW.

2. CoyeTtaHne 9KCTPEMASIbHOM XPOHUYECKOW Iu-
neptepmum ¢ GU3NYECKON Harpyskor B TeyeHune 60
OHelr B CpaBHeHun c rpynnoi 3 conpoBOXAanocb
YCUNIEHNEM U3MEHEHUI I MMHEPAJIbHOrO cocTasa 6u1o-
MWHEepPanoB HUXHEN YENIOCTU.

3. B peapanTtaumoHbIi nepruog nocne BO34encTans
YCNIOBUI 9KCMEPUMEHTA OTKIIOHEHUS UCCNEeAyeMbIX MO-
KasaTenen NOCTENEHHO CrNaXWBaUCb, HO U K KOHLY
nepvoga peagantaumm ewle Habnogannucb 4OCTOBEP-
Hbl€ OT/INYUSA OT KOHTPOSS.

4. Tlocne coveTaHus 9KCTPEMasbHOM XPOHNYECKOMN
runeptepmumn ¢ GU3n4eckor Harpy3kom BOCCTaHOBE-
HUE Nccnegyembix nokasaTenen saMmeananoch: B CpaB-
HEeHuK ¢ rpynnom 3.

MepcnekTuBbl panbHEeMWNX UCCNenOoBaHUMN.
Lna noareepXxaeHns NoNy4YeHHbIX Pe3yNbLTaToOB B Aallb-
HEWNwWeM nnaHnMpyeTcs NPoOBECTN BUOXMMNYECKOE UC-
cnepoBaHne GUOMMHEPANIOB KOCTHOrO BeLLeCTBa U
OEHTMHA pe3La HUXHEN Y4entocTn y Benbix Kpbic pas-
JINYHOrO BO3pAacTa B YC/IOBUSIX HALLErO SKCNEPUMEHTA.

Jintepartypa

1. Asapos J1. B. MeToz nopotuka B peHTreHorpadum / J1. B. Azapos, M. . Byprep. — M. : 134, -BO MIHOCTPaHHO IuTepaTyph,

1961. - 363 c.

BicHuk npo6nem Gionoriti Mmeanunum — 2014 — Bun. 2, Tom 2 (108) 81



2. Kapnayx H. I. OueHka ponv ycnosuin Tpyaa B pasBuTum 3a60neBaHuii KOCTHO-MbILLEYHOM CUCTEMBI Y paboumnx xenesopyn-
HoW npombiwneHHocTr / H. T KapHayx, B. M. LeBuoga, T. M. Kynukosa // Nikapcbka cnpasa. — 2003. — Ne2. — C. 89-91.

3. Jlanay C. H. OCHOBHblE NMPUHLUMMNbI NPUMEHEHUS CTAaTUCTUYECKUX METOAOB B KAMHMYECKMX ucnbiTaHuax / C. H. Jlanay,
A. B. YybeHko, M. H. Babuy. — Knes : MopuoH, 2002. — 160 c.

4. Jy3uH B. M. OcobeHHOCTM pocTa KocTel ckeneTa 6enbix KpbiC, NOABEPILUNXCS BO3AENCTBUIO 9KCTPEMASIbHOM XPOHNYECKOW
rmnepTepMmn B COMETaHNM C GU3NYECKON HArpy3KOn M BO3MOXHbLIM KOPPEKTOPOM MHO3MHOM / B. . JlyauH, C. M. CMoneH-
4yK // YkpaiHCbkuii MmopdonoriyHnii anbmanax. — 2008. — T. 6, Ne 3. — C. 52-56.

5. MwpkuH J1. 1. PEHTreHOCTPYKTYPHbI aHann3. MHouumpoBaHue peHTreHorpaMmm: cnpaBoYyHoe pykosoacTso / J1. V. MUpKuH.
— M. : Hayka, 1981. - 496 c.

6. Mwuxees B. V. PeHTreHoMeTpuyeckuin onpegenntens MmmHepasnos / B. . Muxees. — M. : locreontexusgar., 1957. - 868 c.

7. OcuHckuii C. M. MmMnepTepMnsi B KOMMJIEKCHOM Jie4eHUN OHKonorndecknx 6onbHbix / C. M. OcuHckuin // Doctor. — 2003. —
Ne4. - C. 35-37.

8. LemeToBal. H. BonesHn KOCTHO-MbILLEYHOM CUCTEMBI Y Xene3HonopoxHukos / I H. LlemeToBa, E. B. TpudoHosa // Npo-
61eMbl coLManbHON MrneHsl, 34paBooXpaHeHnst U nctopun meamumHel. — 2006. — Ne4. — C. 20-22.

9. European convention for the protection of vertebrate animals used for experimental and other scientific purpose: Council of
Europe 18. 03. 1986. — Strasbourg, 1986. - 52 p.

YOK 591.471.42:615. 37»46»

3MIHA YNIbTPACTPYKTYPU MIHEPAJIIB KICTKWU | AEHTUHY PI3USA HUXXHbLOI LWEJIENWU Y BUJIUX
LLLYPIB MICNS BNJIMBY EKCTPEMAJIbHOI XPOHIYHOI FNMNEPTEPMIT

MacTtyxoBsa B. A., lpuwyk M. I'.

Pesiome. B ekcrnepumeHTi Ha 112 cTtateBo3pinux 6innx Lypax nokasaHo, wo 60-aeHHa ekcTpemasibHa
rinepTepmis CynpoBOOXYETbLCS AecTabinisauieto ynsTpacTpykTypu 6iomMiHepaniB KiCTKM i AEHTUHY Pi3Lst HUXKHbLOT
wenenu. NoegHaHHS eKCTPEManbHOT XPOHIYHOT rinepTepMii 3 GiSNYHUM HaBaHTaXEHHAM nNpoTsarom 60 AHiB y no-
PiBHSAHHI 3 rpynoto EI cynpoBoaXyBanocs NnoCUNEHHAM 3MiH MiHepasibHOro cknaay 6iomMiHepaniB HUXHbBOI LLenenu.
Y peaganTauinHmin nepiog, nicas BNANBY YMOB €KCNEPUMEHTY BiOXWAEHHS OOCIAKYBAHNX NOKA3HWKIB NOCTYNOBO
3rnagxyBsanucs, ane n oo KiHusg nepiogy peazantadii Wwe cnocrepiranMcs 4OCTOBIPHI BIAMIHHOCTI Bi, KOHTPOJIO.

KniouoBi cnoBa: Lypu, HUXKHS Wwenena, KicTkoBa TKaHWHa, AeHTWH, BioMiHepasn, ekcTpemasibHa rineptepmis.
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U3MEHEHUE YJIbTPACTPYKTYPbl MMHEPAJIOB KOCTU U JEHTUHA PE3LUA HUKHEN YEJIIOCTU Y
BEJIbIX KPbIC MOCJIE BO3AEACTBUS 3KCTPEMAJIbHOWU XPOHUYECKOW TMNEPTEPMUUMN

MacTtyxoBa B. A., lpuwyk M. I'.

Pesiome. B akcnepmmeHTe Ha 112 nonoBo3penbix 6enbix Kpbicax nokasaHo, 4to 60-aHeBHas aKkCcTpeMasibHas
rmnepTepMusi CONpoBOXAAETCS AecTabunusaumnen ynsTpacTpykTypbl GMOMUHEPANIOB KOCTU U AEHTMHA pe3ua
HXHEN YentocTn. CoveTaHne aKCTpeMasibHON XPOHNYECKOW rMnepTepMmnm ¢ GU3SNYECKON HArpy3kom B TeHEHME
60 aHelt B cpaBHeHUM ¢ rpynnoit 3 conpoBOXaAanoch yCUNEHMEM N3MEHEHN MUHEpPaslbHOro cocTaBa BMoMUHe-
panoB HUWXHEN YenocTu. B peagantaunoHbil NEPUOA Nocne BO3AENCTBUS YCNOBUI SKCMNEPUMEHTA OTKIIOHEHNS
nccnenyemMbix nokasarenern NOCTENEHHO CrNaXmBaInCh, HO U K KOHLLY Neproaa peagantauuu ewe Habnioaanmcb
OOCTOBEPHbIE OTANYUSA OT KOHTPOS.

KnioyeBble CnoBa: KpbICbl, HWXHSAS 4YeNoCTb, KOCTHAs TKaHb, AEHTUH, OUOMUHEpan, 3KCcTpemasibHas
rmnepTepmMus.

UDC 591.471.42:615. 37746

Ultrastructural Changes of Bone and Dentin Minerals under Effects of Extreme Chronic Hyperthermia

Pastukhova V. A., Grishyuk M. G.

Abstract. Aim of the study. The study was aimed at understanding of effects of extreme hyperthermia and
dynamic physical exerts on mineral contents of bone and dentin minerals of the mandible of adult rats.

Materuals and methods. The whole experiment comprised 112 adult male rats with initial body weight of 150-
160 grams. The animals were separated into three groups as follows: the first group (C) comprised intact animals,
the second and the third groups comprised animals that were exposed to high ambient temperature. The second
group was exposed only to everyday 5-hour ambient temperature of 44-45 °C (extreme chronic hyperthermia — EH)
while in the third group temperature exposure was combined with physical exerts (swimming for 15-20 minutes was
chosen as exerting method, group was marked as EH+PE).

Upon expiration of observation terms (1, 7, 15, 30 and 60 days) the animals were withdrawn from the experiment
by means of decapitation under general anesthesia. The mandibles were excised and then separated into bony
and dental tissues. The incisors were then released from enamel and cement and dentin was grounded for X-ray
scatter analysis. X-ray analysis was performed by means of DRON-2 X-ray device with goniometric holder GUR-5.
X-ray parameters were like the following: Ka copper radiation with wavelength of 0. 1542 nm and anodic voltage
and amperage of 30 kV and 20 A respectively. Diffracted X-rays were registered in angle range from 2° to 37° with
recording speed of 1° per minute. Using the records we then measured the most expressed peaks and calculated
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dimensions of the coherent scatter blocks using Selyakov-Scherer equation and calculated microtexture coefficient
using reflex ratio method.

All the data obtained were analyzed by means of variation statistics using standard software.

Results and discussion. Under effects of EH sizes of elementary cells of bone mineral along a-axis were higher
than those of the controls by 0. 17 % and sizes along c-axis were higher by 0. 19%. Sizes of crystallites in dentin
were higher than those of the controls by 10. 19% and microtexture coefficient was lower by 2. 87 % as compared
to control values.

Combined effects of EH and PE were even worse than simple EH for both bone and dentin. By the first day after
HE+PE onset significant differences as compared to simple EH yet were not found. In readaptation period after
combined influence, instability signs reduced to baseline values.

EH+K influence on bone tissue as compared to | group values resulted in enlarged crystallites — by 4. 96 % and
decreased microtexture coefficient by 7. 88 %. And as compared to EH group microtexture coefficient was higher
by 9. 65 %. In dentin, the crystallites were larger than those of K group and microtexture coefficient lower by 1. 64 %.
Significant differences between EH+K and EH groups were not found.

Conclusions. Extreme hyperthermia during 60 days results in instability of ultrastructure of both bone and dentin
of mandible. Combined action of hyperthermia and physical exerts during the same period intensified instability in
ultrastructure of minerals. In readaptation period negative effects of experimental conditions reduced yet even by
the end of readaptation significant changes were still found. After combined action of hyperthermia and physical
exerts the affected parameters restored slower than those of EH group.
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