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Y pobotri BHBYEHO 3MIiHM KICTKOBOI TKaHWHHM TBAapHH pI3HMX BIKOBHX TpyI B YMOBax
OTPOMIHEHHS MAJIUMH J03aMHU pajiaiii. BcTaHOBICHO, IO MpH 3aCTOCYBaHHI KOPEKTOPY
«KaJIBI[II0 — TJIFOKOHAT)» MOMITHE 3MEHIIICHHS SBUIIl OCTEOMOPO3Y OCOOIMBO B MOJIOIOMY BiIli,
a 'y CTapeymx LIypiB BiJIMIiYa€THCS CHOBIUILHEHHS IPOTPECYBAHHS SBHII OCTEONOPO3Y.

KuarouoBi ciioBa: HHM3BKI [O3M pajialii, KiCTKH CKENeTy: IUICUOBa, KYIBIIOBA, XpeOii,

0CTCONOPO3.
* glena--14@list.ru

Beryn.

Ha npanmii yac akTyaJbHMM € BHBUYCHHS
erioyiorii, maToreHely, KIiHIYHOTO mepeoiry,
JKYBaHHS Ta YCKJIaJHEHHS 0araThbOX COMaTHYHHX
3aXBOPIOBaHb, SIKI MalOTh BEIUKY KUIBKICTbh
BIIOMHX Ta HEBIJIOMHUX €TIOJOTiYHUX (aKTOPiB,
30KpeMa, octeomnopo3y. I[IpoOmema 6ioJorigHOTO
BIUIMBY 10HI3yIOUOTO OIPOMIHECHHS IIOB’s3aHa 3
MOSIBOI0  HENOOPOSIKICHMX — IyXJIMH,  pPOCTOM,
PO3BHUTKOM, CTapiHHSAM Ta CHAJIKOBICTIO OpraHi3My
[4,5].

3pocratoye BUKOPUCTAHHS

BUIPOMIHFOBAHHS B pi3HHX raiys3sx
MPOMUCIIOBOCTI, MEIMIMHU Ta Oiosiorii, HeOe3neka
aBapii Ha AEC — Bce e MOCTIHHO MOCHIIOE
HEeraTUBHMW BIUIMB  1OHI3yro4oi pajiauii Ha
KOMIOHEHTH Oiocdepu, 30KpeMa
JOJMHY. SICKpaBUM TIPHKIaAOM € aBapis Ha

Yopuoomiscrkin AEC B 1986 porti, BHACTIIOK SIKOT

pi3HOMaHITHI

CIIOCTEPIraeThesl MiABUIIECHHS patianiiHoro GoHy B
JIeIKMX perioHax YKpaiHW, 0 3ryOHO BIUIMBAE Ha
3I0pOB'SL  YCiX BIKOBHX TPyl HAacelIeHHSA. A TaKOX
3aHEMOKOEHHA B  CBITI  MICIA  TEXHOTEHHOL
karactpodu B SAnonii Ha AEC «Tokaummypa» B
1999 pori tTa AEC «®ykycimi — 1» B 2011 pormi. B
JiTepaTypHUX JIOCTaTHBO

JoKEpeiIax IOHUPOKO

BUCBITIIIOEThCS BIUTMB MallUX 03 pajiallii, oJHaK

Maike BIiACYTHI BIiJJOMOCTI MpO BIUIMB IHUX
¢akTopiB  Ha  KicTKOBY TKaHuHy [1,4,5,6].
3’MBWIMCH  TOBIZOMIIEHHS 3  JaHUMH  IIPO

MPOMEHEBE ypasKeHHs KICTOK (OCTEONopo3, HEKPO3,
OCTE€OJTi3, OCTHUT, OcTeoMiemiT) [2].
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MeToI0 [AaHOTO0 JOCJHIIKEeHHSI CTaJlo
BUBUeHHA eekTUBHOCTI Ail mpenapary «Kanpuiit -
['mrokoHAT» JUIsl 3MECHIICHHS MPOSBIB OCTEOMOPO3Y
B yYMOBax BIUIMBY MAaJHX J03 10HI3yKOUOro
BUIIPOMIHIOBAaHHS.

Martepianu i meToau.

JocmimkeHHsT TpoBeneHO Ha 58 Oummx
0e3MopOoIHUX IIypax — CaMIfX pi3HOro BiKy. Bik
KO)XKHOI TBapWHH BH3HAYaBCS [BOMa YMOBAMH:
KUTBKICTIO 1i0 BiX HapomkeHHS Ta Macor. Jlo
MOJIOIUX TBapWH OYJIH BiTHECEHI MIypH y Bimi 3-X
Micsiie 3 Macoro 90 - 100 r; go 3pimux — y Bii 8
150 - 170 r; no urypiB

BUPQ)XEHHX 1HBOJIIOTHMBHUX 3MiH — 22 Mic. 1 Macom

MICAIIIB, 3 Macor
200 - 220 r. SIxi mepeOyBajiu B CTalllOHAPHUX
yMoBax BiBapito. JlocmiaM mpoBOAMIM 3rifHO 3
«[TpaBuamMu npoBeZieHHS pPOOIT 3 BUKOPHUCTAHHIM
eKCIIEpUMEHTAJIbHUX TBApUH» [3] Ta 1OTpUMaHHSIM
MDKHAPOJIHHUX MPUHINIIB €BPONEHCHKOT KOHBEHIIIT
Ipo 3axucT XpebeTHux TBapuH (CtpacOypr, 1986).
Bcix mypiB onpomintoBamu g03010 0,31p
Ta PpO3MOMIIEHO Ha JBI TPYIH: KOHTPOJIbHY Ta

eKCIepUMeHTaNnbHy. EkcnepuMeHTanpHa Tpyma
mypiB oTpumyBaia «Kampmiii - TIIIOKOHAT».
OnpominenHss  mpoogmwiocsi B CyMmchkomy

OHKoAWcIaHcepi Ha ycraHoBmi "Rocus" (eHepris
kBaHTiB 1,25 MeB, moryxnicts no3u 60 P/xB)
oJHOpa3oBo. Bci  TBapuHM 3 eKCIIEPUMEHTY
BUBOJMJIMCH OJHOMOMEHTHO 4Yepe3 Micslb Micis
orpoMiHeHHs. TBapuHaM eKCIIepUMEHTAIbHOI cepii
i3 NPOBEJCHHAM KOPEKLil KaJbI[iifi — TJIIOKOHAT —
BBOJUBCS PO3YMH IS 1H €K BHYTPINTHBO
M's3eBo mo S58mr — 1pa3 Ha moOy. Jlo3sy mis
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JNOCIIDKYBaHHX ~ TBapHMH  pO3paxoByBalId  3a

(hopmynoro po3paxyHKy 3a pexomeHaarieo P.C. ta

1O.P. PubonoBneBux:
Ao3za pna wypa =

Oo3a pna noguHu X r

R
Iie I — koeimieHT BUIOBOI BUTPHUBAIIOCTI IS
nrypiB = 3,62
R — xoediuient BunoBoi Burpusanocti = 0,57

Uepez OQUH MicsAllb TBapUH 3a0uBaIU
METOZIOM JeKamiTamii mix epipHIM HapKO30M.

Y JekamiToOBaHMX TBAapHUH CKEJIETYBaIU
IeYoBy (Tpyouaty) KicTky, II - III # monepexoBwmii
xpebens (ry0uara) Ta KyJNBIIOBI KiCTKH (IJIOCKA),
MICIIS YOTO KiCTKH NMPOMHUBAIHCH TUCTHIHOBAHOIO
BO/JIOI0, MPOCYIITYBaBCs
GbiTpTpYBaNbHOTO — THamepy,  3BaXKyBaBcs — Ha
agamitnyaux Barax BJIP-200 3 Tounictio g0 0,01
mr. ['oTyBany ricTONOrivHiI MpenapaTtd TOBLIMHOIO
5-7 MKM Ta 3a0apBIIIOBAId TEMATOKCHITIH-CO3HHOM
ta 3a Baw-T'izoHom. IIpoBomwiu ocTeomeTpito,

MIDK JINCTKaMU

MOp(pOMETpito, TICTONOTIUHE MJOCTiIKSHHI Ta
BU3HAYaNM XIMiyHWHA ckiaan. MopdomerpudHi
IOCITIIKEHHS TIPOBOIMIIH Ha CBITJIIOBOMY
MIiKpOCKOTTi «Olimpus» 3a JIOTIOMOTOFO

KoM toTepHuX mporpam «Bimeo Tect 5,0» Ta
«Bigeo po3mip 5,0».
CraructuyHa 0OpoOKa OTPUMaHUX AaHHX

NpOBOJAMNIACH 13 BHU3HAYEGHHAM  CEPEIHBOL
apupmMeTHyHo1 M), MTOXUOKU CepenHbOl
apudpmerryHoi (M), i3 JOCTOBIPHOCTI PpIi3HUIb
BemmunH (P) 3 BHKOpHCTaHHAM  KpUTEPItO
Cr'ronenra (t). locTaTHROIO BBaXKajau WMOBIPHICTB
MOMMWIKH MEHLIe 5%(p<0,05). O06pobOxa
pe3ysibTaTiB  AOCH/DKEHb  TIpPOBOIWIAcCh 3

BUKOPHCTAHHSIM akeTy nporpam Excel.

Pe3yabTaTn 10CTiTKEeHHS.

Ha ricrosoriuaux mpemnapatax miadiza
IUIEYOBOI KICTKH IIypiB y SAKHX TPOBOAMIACH
KOpeKIisi, OaduMo yNOBiUIbHEHHsS MepeOymaoBu
TpyOOBOJIOKHHCTOT
TUTACTHHYACTY. 3MCHIIYETHCS JiaMeTp OCTEHIB Ha
2,89%(p>0,05), BucokoaudepeHIiHOBaHI KIITHHH

KICTKOBO1 TKaHUHU B

MIEPETBOPIOIOTHCS] B apXHOCTEOH] Ta IPOTEOCTEOHH,
JaMeTp SKUX MEHIINH, HIX B KOHTPOJIBHOI IPYyMU
Ha 1,95%(p>0,05). Ilmonia KoMmakTHOI peYOBHUHU
3Em3mIack Ha 1,73%(p>0,05). llupuHa ocTreoHHOTO
miapy IUIeYoBOT KICTKM MEHIIAa B IOPIBHSHHI 13
KOHTPOJBHOIO TPYTIOI0 y MOJIOANX IIypiB Ha 5,13%
(p<0,05), 13 BUpaK€eHUMH 1HBOJIOTUBHUMHU 3MiHAMH
Ha 7,53% (p<0,05) Ta y crapeunx Ha 4,98%
(p<0,05). [diameTp OCTCOHIB TEX MCHIIUHA 32
NOKa3HUKH B TOPIBHAHHI 13 KOHTPOJBHUMH
tBapuHamu Ha 5,11% (p<0,05), 4,76% (p<0,05) Ta
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5,47% (p<0,05). 30ubIIy€eTHCS IIIpUHA
BHYTPIIIHIX KpaloBux miactuH Ha 1,96%(p>0,05).
Ocreonnnit map 3ByxeHuil Ha 1,27%(p>0,05) Ta
3MIIEHAH B CTOPOHY HepeocTy. EmidizapHuii Xps
3BYXYeTbcsl Ha 5,12% y NMOpPIBHSAHHI 13 KOHTPOJIEM.
Leit mpomec 3IMCHIOETbCS 3a paxyHOK 30HH
npoJtiepyrouoro xpsia, sika 3MeHIIeHa Ha 6,42%.
InmudepenTHnit xpsm Maibke He 3MiHEHWE Yy
Mojoaux  mmypiB.  Crocrepiraerbcsi — 3HauHE
pPO3LIMPEHHS IIapy MAECTPYKTHBHHUX KITHH Yy
3pUIHX IMypiB, AKUH Ma€ AUITHKH HETPaBIIBHOI
dbopmMu Ta TOKKI Kampimdikamii, oo OTOYeHi
BY3bKOIO E€HXOHIPATIBLHOL
CcTapednx MIypiB IIOMIiTHE 3MCHIICHHS iJITHOK
JECTPYKTUBHHUX KJTITHH Ta KaJdbIU(iKaIrii.
BenrtpasnbHa Ta J0p3ajbHa JIOBKHHA Tija
XpeOls, TaKOXK JAOBXKHWHA TAa30BOT KICTKM MEHILIA Yy
Mosonux ImypiB Ha 8,52% Ta 9,17%(p<0,05), i
2,15%(p<0,05), y crareBo3pinux mrypis 9,17% ta
10,20% (p<0,05), 4,92%(p<0,05), y crapeunx
tBapuH 10,22% T1a 13,64% (p<0,05), Ta 8,21%
(p<0,05). Pi3HMIM TOBHmIMHM Tima Xpebdus i3
MOKa3HUKaMH EKCIIEPUMEHTAJIbHOI TpyNu IIypiB
BimmoBigHO ckiana 7,45%(p<0,05), 8,72%(p<0,05)
ta 11,58% (p<0,05). Ilpu ricTosoriyHOMy
JOCIIOKEHH]  KICTKOBOI

30HOIO KicTku. Y

TKaHUHH TOTIEPEKOBOI0
XpeOIsl Ta KyJbIIOBOI KICTKM B JaHid Tpymi
MMOMITHE BHUTOHYCHHS OaJOK CIIOHTIO3U  Ta
3MEHIIICHHS KIJIBKOCTI OCTE00JacTi MepeBakKHO Ha

nepudepii KicTKH.

Pucynok 1. —
BUPaKCHUMHU
ompomineHHs npo3ot0 B 0,3 I'p. dapOysanus 3a
Ban-T'i3on. Zoom X300.

[TomepexoBuit xpebers mrypa 3

IHBOJIIOTUBHAMM  3MIHAMH  ITiCJIs

31 CTOpOHM XIMIYHOTO CKJaxy 3MIiHH TexX
TIOMITHI, BMICT BOJIOTH B €KCIIEPUMEHTAJIbHIN Tpymi
BIANOBITHO 1O BiKy TBapWH CKJIaB B IIICYOBIH
kicti  6,11% (p>0,05) y mMomonux mrypis, 7,72%
(p>0,05) y 3pinux mypiB Ta y crapeunx — 5,84%
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(p>0,05). B Ta3oBiii KicTIli Ta TOMEPEKOBOMY
XpeO1i TakoK TOMITHE 3MEHIICHHS BMICTY BOJIOTH
y monoaux mypiB — 4,31% ta 5,78% (p>0,05), y
3pinux mypis 3minamu 3,84% ta 8,03% (p>0,05) Ta
BIAMOBIHO Yy cTapeuux mrypisB Ha 5,74% ta 4,46%
(p>0,05).
Heznaune 3MEHIIIEHHS pi3HMLI piBHS
MIHCpAIBHUX PEYOBUH, BINMOBIIHO Yy MOJIOIUX
mypiB B mieyosit kicrtimi 3,21% (p>0,05), Tazosii
kictoi Ha 4,85 (p>0,05) Ta momepexoBoMy XpeoOii
Ha 3,64 (p>0,05), y 3pinmux mOIypis
kictoi Ha 5,37% (p>0,05), Ta3oBii kictmi Ha 6,12
(p>0,05) Ta momepekoBomy Xxpebmi Ha 5,28

(p>0,05), BiAmOBiIHO y cTapeUnX ITypiB MOKA3HUKH

B IIICYOBIH

TEeX 3MEHIIMIUCHL B IUICYOBIH KicTmi Ha 5,78%
(p>0,05), TaszoBiii kictii Ha 4,93 (p>0,05) Ta
norepekoBoMy xpe6iii Ha 5,28 (p>0,05).

PiBeHp BMICTY KalbI[if0 y MOJOJHMX IIypiB B
norepekoBy xpebmi ckmaB  9,68% (p>0,05), B
Ie"yoBid Ta TaszoBid Ha 7,39% (p>0,05), 6,16%
(p>0,05).

A pi3HHIII BMICTY Marfio, Miai Ta
Maprafmio HaHOUTbIIE IOMITHI B TOMEPEKOBUX
XpeOlax, X0dY i TOMITHI 3MiHHM B IDICYOBIH Ta
Ta30Bii KiCTKaX.

BucHoBku.

Takum yuHOM, ompomiHeHHst B 1o3i 0,3 r
B3a€MO3B’sI3aH1

BUKJIMKAE NIEPETBOPEHHA B

KICTKOBIH TKaHWHI, 101(0) BiIMIYa€THCS
JNECTPYKTHBHHM  YP@XKEHHSAM  JIOCIHIIKYBaHOI
TKaHUHH Ta KaubIM(]iKaiiero, a TpH 3aCTOCYBaHHI
KOPEKTOPY ~ «KaJbLiI0 —
3MEHILICHHS SBHUI OCTEOIOpPO3y OCOOJIMBO B

MOJIOJIOMY BiIli, 8 y CTApEYHX IIypiB BiAMIUa€ThCS

[JIFOKOHAT»  IIOMITHE

CIOBUIBHEHHSI [TPOTrPECYBaHHS SIBHI OCTEOIIOPO3Y.
IlepcneKkTHBU NOAATBIINX JOCTIIMKEHD.
IlepcriekTUBHUM €, nojanbIie

JIOCTIJKEHHS KICTKOBOI CHCTEMH B YMOBaX BIUTUBY

HU3BKUX 1103 pafianii Ha YJIBTPaMiKpOCKOMIYOMY

piBHI 3 METOI0 pPO3POOJICHHS PEKOMEHIALiN s

KIIHIYHAX JIOCIIIDKEHD. Otpumani

eKCIIepUMEHTAIIbHI JJaHI MOXYTh OyTH BUKOpPHCTaHi

JUISL HayKOBOTO OOIPYHTYBAaHHS ITaTOT€HETHYHOTO

JIKYBaHHS Ta IUIAXiB KOPEKIii BUSBICHUX 3MiH.

JKypn. knin. ma excnepum. meo. docnioduc., 2, (2013)

Cnucok onpanbo0BaHoi JiTepaTypu:

1.

Bypnakosa E.b. Hogeie
3aKOHOMEPHOCTEMN JIEUCTBHUS
HU3KOMHTEHCHBHOTO OONydYeHHUS B
nozax / E.Bb. Bypmakosa, A.H. Ionomarnos,
I'.I1. XKaxxuna // Paguanuon. ouoin. Paguoskot.
—1999. -T. 39, Ne 1. — C. 26-34.

Ponionosa H.B. Octeonopo3s Ta iHKOprnopoBaHi
PamioOHYKIIi I / H.B. Poaionosa,
O.C. My3muenko, €.I. JlomameBcpka //
VYxpaiaceknit Meqmuamii ampmanax. — 2000. —
Ne 1. - C. 49.

3akoH VYkpaiam “IIpo 3axucT TBapwH Bif
JKOpcToKoro moBomkenns” Big 21.02.2006 p.,
Ne 3447.
Kopuyn

ACIICKThI

MaJibIX

M.M. BIILHO

PaguKaJIbHOIO OKHCJIICHHA Ta CHCPIreTUYHOI'O

3aKOHOMIpHOCTI

OOMiHy B JKMTTEBO BaXKJIMBUX OpraHax
eKCIIEPUMEHTAILHUX TBapUH MPU TPUBATIN Aii
MaJHuX 103 10HI3yrouoi pamiamii Ta XiMiqHHX
3abpynHioBauiB rpyHTy / M.M. KopmyH,
H.A. Komecoga, L.I. Tkauenko // CoBpeMeHHbIE
mpobnemsl Tokcukomorun. — 2001, — Ne 1. —
C. 32-38.

Cepebpsinpiii. A.M. O peakuuu KIE€TOYHOM
HNONYJSIUM Ha OOJlydeHHe B MajbIX J03ax /
A.M. CepeOpsHBIid, A.B. AJemiesko,
B.S1. T'otu6 // Papuanuon. buon. Paguoskon.
—2007.—Ne 1. — C. 93-99.

Cukopa B.3. YnbTpacTpyKTypHBIE W3MEHEHUS
JUTUHHBIX TpyO4aThIX oz
BO3/ICHiCTBUEM HOHHM3MPYIOIIEH paananny B
Manbix no3ax / B.3. Cukopa, B.M. Kasape,
I'.®. Tkau // Bicauk CyMCBKOTO IEp>KaBHOTO

yuiBepcutety. — 2002. —Ne 8 (41). — C. 28-33.

KoCTel

JJUHAMUKA MOP®OMETPUUYECKHX U3SMEHEHUI KOCTHOM TKAHU KPBIC
MO JEMCTBUEM HU3KHUX 103 OBJIYYEHUS
1 KOPPEKIIUM ITPEITAPATOM «KAJIBIIUH - TJTIOKOHAT»

Mapxkesuu E. B.

Cymckutl 20cy0apcmeenHuvlil yHugepcumem
ya. Pumckozo-Kopcaxosa,2, 40007, Cymet, Yrpauna
B paboTe n3y4deHbl U3MEHEHHS KOCTHOM CHCTEMbI JKUBOTHBIX Pa3HbIX BO3PACTHBIX TPYII B YCIOBHIX
o0JIydeHUs] MalbIMH JI03aMH pajualuu. BBISBICHO, YTO MNPU HUCMONIb30BaHMU Koppekropa «Kampruii -
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TJIFOKOHAaT» Ha6J'IIOZ[a}OTCH YMCHBIICHUA SIBJICHHI 0CTCOIIOpO3a 0COOEHHO Y MOJIOABIX JKMBOTHBIX, @ ¥ CTAPbIX
JKUBOTHBIX — YMCHBIICHUE NPOTrPECCUPOBAHUA OCTCOIIOPO3a.

KiroueBble cj10Ba: HU3KHE J03BI pagnanuu, IJI€Y€Bas KOCTh, Ta30Bas KOCTb, NOACHUYHBIC ITO3BOHKH,
OCTEOIIOPO3.

DYNAMICS OF RAT’S BONE TISSUE MORPHOMETRIC CHANGES
INFLUENCED BY THE LOW DOSES OF RADIATION
AND THEIR FURTHER CORRECTION BY THE «CALCIUM - GLUCONATE» MEDICATION
Markevych O. V.
Sumy State University
2, Rymskogo-Korsakova St., Sumy, Ukraine

This article is devoted to study the changes of the rat’s bone tissue of different age groups influenced by
the radiation low doses. It is proved that application of «calcium - gluconate» provides significant decrease of
osteoporosis especially at a young age, while the progression of osteoporosis is slowed down in the old rats.

Key words: low radiation doses, the bones of skeleton: shoulder, vertebrae, osteoporosis.
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