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BILJIUB I'PABITAIIIMHUX INEPEBAHTAKEHB HA XIMIYHUM

CKJIAJ KICTOK
b.I'Maxkap, b.10O.banyn

Kageopa anamomii nioounu (3ae. — npo¢h. B.I Maxap) Bykoeuncekozo 0epicasiozo Meouuno2o

yunieepcumemy, M. Yepnieyi

Pesrome. Anani3 mTepaTypH CBIT4HTB, IO BUPAXKEHICTh 3MiH XIMIYHOTO CKJIaay KICTOK HiJl BIUTH-
BOM I'paBITallIHHUX NTEPEBAHTAXKEHb 3aJIE)KUTH BiJl BIKY, BUIY KICTKOBOI TKAHHHH Ta TPHBAIOCTI

EKCIICPEMECHTY.

Karouosi c1oBa: kicTKa, rpaBiTaliifHi epeBaHTaXEHH.

IIpobnema BIIMBY rpaBiTallifHUX TepeBaHTa-
)KEHb Ha OPraHi3M € akTyallbHa JUIs CIelia-
nicTiB 6araTtboX ramyseil, 30Kkpema 3 aBiawiid-
HOI Ta KOCMIYHOI MeOMLHHHU. ICHYOTH Bimo-
MocTi [1-3] mpo XiMiuyHME cknaj xpeOuiB 3a
YMOB [ii rpaBiTalli{HUX repeBaHTaKeHb B CKC-
nepuMeHTi. 3'acoBaHo, mo Ha 10-i jeHsb eKc-
NIEPUMEHTY y CTATEBO3PUIMX CAMOK IIypiB CIIOC-
TEPIraroThCsl 3MIHU XIMIYHOTO CKJIajy y BCIX
Xpebusax, ocoOIMBO B IPyAHHX, IO BHpaXKa-
€TBCS TINOTIAPATalli€l0, 3HUKEHHAM BMICTY
OpraHidYHUX PEYOBHH 1 MIABUINEHHSM BMICTY
MIHEPANbHUX. 3POCTAHHA BMICTY KalbLiiO
CIIOCTEPIracThes y TiJIaX IPYAHHUX Ta moImepe-
KoBUX XpeOuiB. KiIbKiCTh HaTPil0 3HUKYETHCS
y TUIAX WMMHHHUX, TPYIHUX 1 MOMEPEKOBUX
xpebuiB, BMICT MarHito 1 gpocdopy 3pocrae y
IIMHHUX 1 TPYIHUX XpeOUsx, aje 3HHKYEThCS
y nonepexosux. Ha 30-# neHs exciepumenty
PO3BMBAIOTHCA OUIBLI BUPAXKEHI 3MiHH, 30Kpe-
Ma y INMHHKX 1 IONEPEKOBHUX XPEOLIX 3HHKY-
€TbCSA BMICT OpraHIYHUX PEYOBHH OiNbIIle, HiX
y TPYIHHX; KUIBKICTh MIHEpAJIbHUX PEYOBHH
3pOCTa€ y BCIX XpeOLsix.

[Ipn gocmipkeHH] BIJIMBY TpaBiTAlIHHUX
NepeBaHTaXeHb Ha enidi3apHi Xpsui Ta xiadi-
31 BEJTMKOTOMIJIKOBUX KiCTOK [4] BCTAHOBJIEHO,
10 B ocreouuTax AladiziB Bi3HAYANIHCH M-
CHJIeHa BHYTPIIIHBOKJIITHHHA pereHepalis Ta
niepeby0Ba KOMIIAKTHOI PEYOBUHHU KICTKH: I10-

TOBIIEHHS LI€] PEYOBHHHU, PO3UIMPEHHS 30H
30BHIIIHIX I€HEepaJIbHUX MJIACTHHOK, OCTEOH-
HOTO HIapy Ta 3pOCTaHHs JlaMeTpa OCTEOHIB.

Jeski BueHi {5, 6] mocmKyBanu BIUIUB
TPaBiTAllIfiHUX TI€PEBAHTAXKEHb Ha CTETHOBI
KICTKH 111yPiB, sIKi iepeOGyBau BIPOIOBK ABOX
THXHIB Ha Oopty OlocynyTHHKa. BussieHo,
110 B r'yOuacTiii peuoBHHI KICTOK BiZI0YBa€ThCS
pe3opOuis 3a ydacTio ocTeo0nacTiB, sKi YTBO-
PIOIOTH HETHTIOBI TIAHTCHKI KJIITHHH 3 JIEKiJIb-
KoMa sijpaMu. BinbyBaeTbest jecTpykuis oc-
TEOT€HHHUX KJIITHH.

OxkpeMi nociimpkeHHs [7-9] npucBsdeHi
BHUBYEHHIO BIUIMBY IpaBiTallifHUX IepeBaHTa-
JKECHb Ha IJIEYOBI Ta BEJIMKOTOMIIKOBI KICTKH Y
mypiB. BusBIEHO NpHCKOPEHHS pOCTY Morie-
PEYHHX PO3MIpPIB JOBrUX TPYOYAaCTHX KICTOK,
3pOCTaHHd IIUPUHU 1 JOBKHHH miadiziB Ta
IIPOKCUMAJIBHHX 1 JUCTANbHUX emidisis. 3poc-
TaJM IIUPHUHA XpAILA 3 PO3IIMPEHHIM BCiX HO-
I'0 30H Ta 30UIBLIEHHAM KiJTBKOCTI XOHJIPOIIH-
TiB, MiHEpaJIbHA HACHYEHICTh KICTOK, 30KpeMa
HaTpieM, KaJieM, KallbI[ieM, MarHieM ta ¢oc-
¢opom. Ha 10-# ieHp ekcnepyMeHTy y 1iypis
CIIOCTEPIracTbes 3HIMIKEHHS HATpIl0 Ta Mar-
niro. Ha 30-# neHp y HecTareBo3piiuX 1ypiB
BMICT BCIX MIHEpaJbHHX PCYOBHH HE 3MIiHIO-
€ThCH, Y CTATEBO3PUIUX 3HUKYETHCA KUIBKICTh
KaJIbLII0 Ta HATpIlO, & B CTAPUX ICTOTHO 3HM-
XKY€ETBCSI BMICT KaJIBLIIIO Ta Maruiwo. I'inorig-
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patalist Ta 3HWXXEHHS MIUHOCTI XapaKTepHI
JUIA KICTOK BCIX TppOX BikoBHX rpyr. Ha 30-i
JIeHDb BiI0YBA€ThCS aJlanTallist 10 BIUIUBY IpaBi-
Talli — HOPMaJI3yeThesl MIHEPATBLHUIE TOMEo-
cTa3, 0COOIMBO Y HECTATEBO3PUIMX Ta CTaTEBO3-
pumnx mrypis. TpuBaia Jist rpaBiTallifHUX riepe-
BaHTaXECHb NPU3BOIUTE J0 3HAYHOTO 3POCTAHHS
MIOTNIEPEYHHUX PO3MIPIB KICTOK. Po3urmproersbes
MeTaenidi3apHa IUIaCTHHKA BHAC/IIOK 3aTpPUM-
KH TIEPBUHHOIO OCTEOreHe3y, 0COOIMBO y He-
CTAaTEBO3PUIMX Ta CTATEBO3PUINX LIypiB. Y He-
CTaTEBO3PUIMX 1 CTAapHX LIYPIB 3pPOCTAE Mill-
HICTh KICTOK, TIPOTE 3HWXKYETHCS €IaCTUYHICTb.
ITrneyoBi KiCTKH CTaT€BO3PUIHX IIYPIB pearyoTh
Ha MEPeBaHTAKEHHS 3HIKEHHSIM MILHOCTI Ta
3POCTAHHSM €JIACTHYHOCTI.

Uumano nocnypkens [10-12] npucssueno
BUBYEHHIO BIUIMBY TpaBiTalliiHUX IIepeBaH-
TaX€Hb, KPIM IICYOBUX | BEJMKOTOMIJIKOBHX,
uie i Ha Ta3oBi kicTku. Ha 10-it nens excriepu-
MEHTY Yy HECTaTeBO3PUIMX ULIYpIB Yy KICTKaX
3pOCTa€E BMICT MIHEPAJIbHOTO KOMIIOHEHTY 1
3HMXKYEThCA BMICT opraHiyHoro. KinekicTs ka-
1110, HaTpiro, Kanelito 1 docdopy 3pocrae
TUIBKH Y BEJIMKOTOMINKOBHX KicTkax. Ha 30-i
JIEHb MIHEPaNbHUI KOMIIOHEHT 3POCTAE y BCIX
TPbOX KICTKaxX, a OPraHiYHUN 3HWKYETHCA Y
TUIEYOBIH Ta BETHKOTOMIIKOBIH. Y cTaTeBo3pi-
nuX 1ypiB Ha 10-#1 1eHb eKcriepUMEHTY MiJIBH-
L{y€TbCS BMICT MIHEPAJTBHOTO KOMIIOHEHTY.
OpraHiyHui KOMIIOHEHT 3pOCTa€ B Ta30Bil
KICTIII, @ B TJIEYOBIH Ta BEIUKOTOMIJIKOBIH 3HHU-
Kyerbes. Ha 30-i e KUIBKICTh OpraHigHUX
PEYOBHMH 3pOCTAa€ Yy BCIX TPHOX KICTKaX.
MiHepanbHHH KOMIIOHEHT 3pOCTA€ TIIbKH B
Ta30Bii KICTILI, B HIIMX JIBOX — 3HUXKYETHCS.
KinbKiCTh Makpoe/lEMEeHTIB Yy BCIX TpPbOX
KICTKaX 3MIHIOETBCS MO-PI3HOMY: Kauiii, Hat-
pii, pochop — 3pocrarorh, a Kanbuiil — 3HU-
KyeTbcs. ¥ crapux urypis Ha 10-H neHb y BCix
TPBOX KICTKAaX CIOCTEPITAETHCA 3HMKEHHS

OPraHiYHOTO KOMIIOHEHTY 1 3pOCTaHHS MiHe-
panbHOro. KuibkicTh MakpOeleEMEHTIB HE 3Mi-
HIOETHCS TUIBKH Y BEJTMKOTOMINIKOBHX KICTKax,
a B 1Humx 3pocrae. Ha 30-i1 nenp excnepu-
MEHTY Y BCiX TPHOX KiCTKax MiHEpaaIbHUM KOM-
[IOHEHT 3POCTA€E, OpPTraHIYHUIN — 3HIXKYETHCS. 3
MaKpOEJIEMEHTIB 3HIKYETHCS BMICT KalIbIIIO 1
3pocTa€ BMICT HaTpioo, Kanito Ta docdopy.
MoskHa BBa)kaTd, III0 BHACTiJOK Ail rpaBita-
LHIHHUX TNepeBaHTaXEeHb XIMIYHMHA CcKiIajg 1
CKJIaJ] MAKpOEJIEMEHTIB PI3HUX KICTOK CyTTEBO
3MIHIOETHCS Y IIYpIB BCiX BIKOBHX rpyir. IIpo-
SIB 3MiH 3aJIEXKUTH BiJ] BIKY, TPUBAJIOCTI EKCIIE-
PUMEHTY, BUAY KICTKOBOI TKaHMHH. Y KICTKax
HECTaTeBO3PUIMX LIYpPIB 3pOCTaE MiHEpaIbHUH
KOMITOHEHT 1 3HHXKYETbCS OpTaHiuHuH, Y KICT-
Kax CTaTeBO3PLIMX XIMIUHI 3MIHH BHpaxKeHi
cl1abko, y CTapHx LIypiB 3p0OCTaE MiHEpaJIbHUHA
KOMIIOHEHT.

Pesynsrat gocmimxens B.I1.Sluenka u
ap. [13] cBiguare, w0 miA BIUIMBOM TIpaBiTa-
LIMHUX [IEpeBaHTaXXeHb CIIOCTEPIracThCs 3HHU-
JKEHHs MacH 3apOoJIKiB, 3pOCTaHHS CKEJIETHUX
aHOMaJIil, CIIOBUIBHEHHSI CKOCTEHIHHS B KpH-
’KOBHX XpeOlisiX Ta B py4lll TpyAHHHH. Y cTer-
HOBHX KICTKaX CIIOCTEPIratoThCsl O3HAKH YTBO-
PEHHS SIK IEPIOCTY, TaK 1 Xpsllla, 0COOIUBO B
IUIAHUI cepeanHu niadiza. 3MiHM BinOyBa-
I0TBCSI Ha CTajli yTBOPEHHS EHXOHIpaNbHOI
KICTKH, II0 BHPAXXAEThCS 3MEHIIEHHSIM 3a-
rajJpHOl IUIOIII KiCTKOYTBOPEHHS, 3MIHOIO
KOH(irypauii jJiHii HOBOYTBOPEHHS KICTKOBOI
TKAHWHM, 3MCHIIEHHAM KIJTLKOCTI ocTeobac-
TiB. To6TO, B nepiox 3akimagKu, pO3BUTKY, JH-
(depeHiIoBaHHS Ta aKTHBHOTO POCTY CKejera
CIIOCTEPIraeThCs MPUTHIYEHHS MPOLECIB OCH-
Gbikauii Tpy6yacTHX KiCTOK OUIMX IIypiB.

BucHoBok. AHali3 JliTepaTypu CBII4HTD,
IO BUP@)KEHICTh 3MiH XiIMIYHOTO CKJIa]y KICTOK
3aJIEXKHTH BiJ BIKY, BUIY KICTKOBOI TKaHHHH Ta
TPHBAJIOCTI TPABITAIHHUX MEpEBaHTAKEHD.
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BJAUAHUE TI'PABUTAIIMOHHBIX HE- THE INFLUENCE OF GRAVITATIONAL

PEIPY30K HA XUMHMUYECKHUM COC-
TAB KOCTEM

Pesiome. AHaIn3 NTUTEPATYPHI CBU/ICTEIBCTRY-
€T, YTO BBIPAKECHHOCTh M3MEHEHHH XHMHYEC-
KOTO cOCTaBa KOCTEH NMOJ BIMSHHEM IpaBUTa-
LIMOHHBIX IEPErpy30K 3aBHCHT OT BO3pACTa,
BUJa KOCTHOH TKaHH U TMPOAOJDKUTEIBHOCTH
9KCTIEPUMEHTA.

KnioueBbie €j10Ba: KOCTb, T'PaBUTALIMOHHBIE
TMeperpysKH.

OVERLOADING ON THE CHEMICAL
COMPOSITION OF THE BONES

Abstract. A bibliographical analysis evidences
that the marked character of the chemical com-
position of the bones under the influence of
gravitational overloadings depends on age, the
kind of the osseous tissue and the duration of
the experiment.

Key words: bone, gravitational overloadings.
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