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I'ocynapcTBeHHOE yUpekieHne
Poccuiickuii HayuHblii 11eHTp "BoccranoBuTenbHas TpaBMaToNIorus U oproneaua” um. akagemuka I'. A. Mnusaposa, 1. Kypran
(TeHepasbHbIH TUPEKTOp — 3aCIy)KEHHBIH Aesitenb Hayku PD, wien-koppecnonaentr PAMH, n.m.H., mpodeccop B.U. 1lleBioB)

Tomyuensl moapoOHbIE CBEJEHWS O BO3PACTHBIX H3MCHCHMSX MMHEPAIbHOI IUIOTHOCTH B IOSCHUYHOM OTZENE
N03BOHOYHNKA. OHHM MOTyT OBITH HCIIOJIB30BAaHBI KaK HOPMATHBHBIC IIPU IIPOBEJECHHM pPAa0OTHl 110 HPOQUIAKTHKE
IIEpPEJIOMOB CPEIM HaceleHHs. Y 3[JO0pOBBIX TIOAEH MaKCHMalbHAas IUIOTHOCTh B IOSICHHYHOM OTIENE IT03BOHOYHHKA
HaOmoanacs B Bo3pacte 21-25 ner. Y jKeHIIMH JOCTOBEPHOE CHM)KEHUE €€ HauMHAIoCh B 41-45 Jjiet, y MyX4YHH — [0cIie
60 ser. IloTepst MHUHEpaIOB CONPOBOXKIAETCS yBENMYECHHEM IIMPHHBI MO3BOHKA 33 CYET pa3pacTaHUs HAJKOCTHHMIIBL.
InprHa MO3BOHKOB Y MYXXYMH MEIUICHHO YBEJIMYMBAETCS B JIIOOOM Bo3pacTe, Y JkeHIMH — jo 70 ner, 3arem
YMEHBIIAeTCsl.

KiroueBble ci10Ba: 03BOHOYHUK, MUHEPAJIbHbIC BEIECTBA, BO3PACTHBIC H3MCHEHUS.

The detailed data about age changes of mineral density in the lumbar spine were obtained. They can be used as normative
ones while conducting the work on prevention of fractures among population. In normal subjects the maximal density in
the lumbar spine was noted at the age of 21-25 years. Its authentic decrease began at the age of 41-45 years in women and
at the age above 60 years in men. Mineral loss is accompanied by vertebral width increase at the expense of periosteum
spreading. In men the vertebral width increases slowly in any age, as for women it increases till the age of 70 years and

after that it decreases.
Keywords: spine, minerals, age changes.

W3y4yeHne BO3PAaCTHBIX W3MEHEHHH MUHEPab-
HOM mioTHOocTH (MII) TO3BOHOYHHMKAa — TpEIMET
0co00ro BHMMAHHS (PU3MOJIOTOB M KIMHHUIKCTOB.
3710 00YCIOBJICHO TEM, YTO Y KEHIIHH BO3pacTHas
yOBIIb MHHEpAJIOB B KOCTAX OCEBOTO CKeleTa, IO
MHEHHIO psia wuccienopareneid [1], HaumHaeTCst
o4eHb paHo (¢ 20 srer). B 20-29 ner mexaHnueckas
MPOYHOCTh  TPaOEKYJISIPHOW  KOCTH  IO3BOHKA
ymenbinaercs Ha 18%, a k 60 rogam — Ha 47% [2]. B
85 ner MII cumxaercst Ha 58%, B CBSI3U C 4eM Cy-
LIECTBEHHO Bo3pactaeT puck mnepeiaomos [3]. Ectb
YKa3aHUsl Ha TO, YTO KaXKIbld YETBEPTHIM Neperiom
MO3BOHOYHHMKA OOYCJIOBJICH HHM3KOH IUIOTHOCTBIO B

HEM MUHEpaJIoB. Mexay TeM, 0COOEHHOCTh OCEBOTO
CKeJIeTa COCTOUT B TOM, YTO IMPU 3aHITHHU CIIOPTOM,
COOTBETCTBYIOUIEH KOHIIEHTPAI[MU B KPOBH IOJIOBBIX
TOPMOHOB M XOpOILEM BCAcCbIBAHWM MHUHEPAJIOB B
KHIICYHUKE MOXKHO KaK 3aJepKaTh UX yOBUIb, TaK
HECKOJIbKO MOJIHATH BO3pacTHYIO BeanuuHy MII.

BcecTopoHHSIsl KOJIMUECTBEHHAs! OIIEHKa MUHE-
paibHOM IUIOTHOCTM B IIO3BOHOYHMKE CTaja BO3-
MOXHOH C TMOSIBIEHUEM METOAa PEHTT€HOBCKOM
JIBYX3HEPTeTHYCCKON abCOpOIMOMETpUH.

Ilens paboTHI - U3ydeHNE BO3PACTHBIX U3MEHE-
Hu MII B NOsSICHUYHOM OT/AEEe ITO3BOHOYHHKA
TPaKTUYECKH 3/I0POBBIX JIFOACH.

MATEPUAJI 1 METO/JIbI

Habmonenns nposeneHs! Ha 2870 nmpakTniecku
3J0POBBIX JIFOJAAX, HEC HMEBHINX KOCTHOM IT1aTOJIO-
UM, B Bo3pacte oT 21 mo 80 mer.

N3amepenus MII mosicHHYHOTO OTAENA TO3BO-
HOYHHMKA MPOBOIMIM HAa KOCTHOM JIEHCHTOMETpE
¢dupmer «General Electric Medical Systems/Lunar»
cepum DPX, wmomenr NT ¢ mporpammoit
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enCore™2002. OO6cnemyeMoro yKJIaApIBAIA Ha
CTOJI Ha CIMHY, HOTH OH Cruban B Ta300epeHHBIX
W KOJICHHBIX CyCTaBax TOJ TPSMbIM yriiom. Jlis
obneryeHus yaep:KaHusi KOHEYHOCTEH B TaKOM IIO-
JIO)KEHUH, YMEHBINAIONIEM JIOPA03 TO3BOHOYHHKA,
K OempaM MPHUCTABISIIA W3TOTOBJICHHBIH U3 TOPO-
JoHa 6710k pazmepamu 38x42x40 cMm.
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MecTo ckaHHPOBaHHMS ONPECISUIN TI0 KOCTHBIM
opueHtupam. Pazmep nonst: aiauHa 15 oM, mupuHa
14 cM (110 7 cM B CTOPOHEI OT LeHTpa mynka). Ock
CKaHHWPOBAHUS, HAYAJIBHYIO U KOHEUHYIO €r0 TOUKH,
YCTaHaBJIMBAJIN C TIOMOIIBIO JIA3EPHOTO JTyda.

HUccrnenoBanme npogowkaercs 10 mua. Ommoka
BOCIIPOM3BOJMMOCTH  PE3YNbTaTOB  COCTaBIIIA
+0,5%. Pe3ynmpTaTsl 00pabaThIBatOTCS KOMITBIOTE-
POM M pacrevaTbIBatOTCsl Ha IPUHTEpE.

ITo pexomennau BO3, kpurepueM octeoneHnu
U OCTEOIOpO03a SBJISETCS OTKJIOHEHHE OT IHKOBOM

kocTHOM Macchl (T-kputepwmii), koTopast ObIBaeT B
21-25 ner. Ipu T-kpurepun ot 0 g0 —1 SD (10%)
COCTOSIHME AMarHOCTHPYETCS Kak HOpMa, oT —1 10 —
2,5 SD (mo 25%) — ocreomnenusi, ipu T-KpUTEpHA
6onee —2,5 SD (bomnee 25%) — kak 0CTEONOPO3.

B kauecTBe MHCTpYMEHTA BBIYUCICHUM UCIOIb-
30BaH MAaKET CTATUCTUYECKOTO aHAJIN3a U BCTPOCH-
HbIE (pOPMYIBI pacyeTOB KOMIBIOTEPHON MPOTpaM-
Mmel Microsoft® Excell (Microsoft® Office 1997 —
Professional Runtime).

PE3YJIbTATBI UCCJIEJOBAHUI

Kenmmubl. B mpouecce oOcnenoaHust ycra-
HOBJICHO, YTO BTOPOI IMO3BOHOK ILIMpe MEpBOTO Ha
3%, TpeTuii mupe BTOPOro Ha 6%, YeTBepTHI MIU-
pe Tpetbero Ha 11%. BricoTa 103BOHKOB pa3iuya-
ercs Ha 3-5%. [lnomane BToporo Gomelie nepBOro
Ha 7%, TpeTbero Oousbine BTOporo Ha 11%, yerBep-
Toro Oompmie TpeTthero Ha 14%. CymmapHOe KoiH-
YECTBO MHHEPAJIOB BO BTOPOM IIO3BOHKE OOJIBIIE
nepBoro Ha 16%, B TpeTbeM OoJblIe, 9eM BO BTO-
poM Ha 14% U B YETBEPTOM MO CPABHEHUIO C
TpeTbuM - Ha 9% (tabmn. 1-4). IlepBble mpu3HAKU
YBEJIMYEHHUS LIUPUHBI IIEPBOTO IO3BOHKA HaOIIO-

natorcst B 31-35 met, BTOpOro, TPETHEro U 4eTBEp-
toro — 41-45 ner. HauGonpliee yBenuueHue IIU-
puHBI poucxoauT nocie 60 ner. BeicoTa mepBoro
MO3BOHKA HAyMHAeT yMeHbIIaThcsi B 41-45 ner,
BTOpOro — B 61-65 net, tperbero — B 66-70, ver-
BepToro — B 41-45 ner.

[Tnomane MepBOTO-TPETHETO TO3BOHKOB HECKOIIb-
Ko yBenmuuBaercs ¢ 41-45 ner, a ¢ 66-70 — ymeHpIIa-
ercs. OcOOEHHOCTh YETBEPTOTO MO3BOHKA 3aKIIFOUa-
€TCsl B TOM, YTO IUIOIIAb €TO TOJIBKO YMEHBIIAETCS C
36-40 er.

Tabuumna 1

Bo3pacTHble H3MEHEHHUS [IUPHHBI, BEICOTHI, IUIOIIAIH IEPBOTO MOSCHUYHOTO MO3BOHKA, €r0 MUHEpaIbHOH mioTHOCTH (MIT)
M CyMMapHOT'0 KOJIMYeCTBa MUHEPAJIoOB y JkeHIIuH B Bo3pacte 21-80 ser (M+SD)

Bo3spact Ly

(roniel) : lupuna (cm) | Beicora (M) | Tnomazns (cm?) [Cymma munepanos ()| MII (r/em?) | T-kpurepuii (SD)
21-25 | 127 3,66+0,19 3,16+0,19 11,56+0,65 13,436+0,726 1,16340,038 -
26-30 | 117 3,66+0,21 3,16+0,19 11,58+0,60 13,419+0,625 1,156+0,033 0
31-35 100 3,67+0,19 3,16+0,21 11,63+0,58 13,378+0,643 1,148+0,039 -0,1
36-40 156 3,69+0,20 3,14+0,16 11,63+0,48 13,106+0,537 1,127+0,028 -0,2
41-45 200 3,73+0,18 3,12+0,18 11,64+0,56 13,114+0,592 1,125+0,025 -0,2
46-50 240 3,74+0,22 3,14+0,19 11,7240,56 12,540+0,557 1,069+0,026 -0,7
51-55 270 3,78+0,22 3,11+0,11 11,73+0,49 11,804+0,611 1,006:£0,044 -1,2
56-60 140 3,78+0,21 3,11+0,23 11,77+0,53 11,249+0,582 0,956+0,027 -1,6
61-65 210 3,8540,26 3,08+0,23 11,86+0,67 11,050+0,572 0,929+0,038 -1,8
66-70 107 3,90+0,20 2,99+0,26 11,64+0,61 10,656+0,588 0,914+0,034 -2,1
71-75 100 3,9840,20 2,94+0,28 11,58+0,57 10,643+0,572 0,912+0,035 -2,1
76-80 75 3,99+0,30 2,88+0,28 11,5420,61 10,343+0,543 0,889+0,049 2.3

Ipumedanwe: 31ech, a TAKOKE BO BCEX MOCIEIYIOIIIX Ta0mMax T-KpuTepuii paccuUTaH MO OTHOIICHHIO K CyMMApHO}! BE/IMYUHE MUHEPAJIOB B IO3BOHKE.

Tabiuma 2

Bo3pacTHble H3MEHEHUs IIUPUHBI, BEICOTHI, TUIOIIAAN BTOPOTO MOSICHUYHOTO TO3BOHKA, €ro MUHepasibHOi muiotHocTH (MIT)
¥ CYMMapHOTO KOJINYeCTBA MUHEPAJIOB Yy JKeHIIHH B Bo3pacre 21-80 et (M£SD)

Bospact L,

(romen) n Iupuna (cm) | Bicora (cm) | Thnomans (em?) [Cymma mumepanos ()| MII (r/em?) | T-kpurepuii (SD)
21-25 | 127 3,77+0,19 3,29+0,17 12,41+0,58 15,577+0,808 1,256+0,041 -
26-30 | 117 3,77+0,22 3,29+0,13 12,48+0,65 15,565+0,836 1,245+0,039 0
31-35 100 3,77+0,11 3,29+0,17 12,49+0,57 15,255+0,746 1,225+0,048 -0,2
36-40 156 3,78+0,19 3,29+0,16 12,50+0,63 15,229+0,699 1,218+0,052 -0,2
41-45 200 3,80+0,18 3,2840,17 12,55+0,69 15,136+0,758 1,206:+0,055 -0,3
46-50 240 3,81+0,21 3,27+0,27 12,58+0,65 14,464+0,711 1,148+0,058 -0,7
51-55 270 3,83+0,23 3,27+0,19 12,66+0,58 13,759+0,651 1,085+0,046 -1,2
56-60 140 3,86+0,20 3,26+0,23 12,65+0,52 13,128+0,666 1,038+0,040 -1,6
61-65 210 3,90+0,27 3,26+0,23 12,60+0,47 12,815+0,713 0,999+0,045 -1,8
66-70 107 3,95+0,28 3,15+0,22 12,45+1,59 12,146+0,764 0,971+0,043 -2,2
71-75 100 4,01+0,30 3,06+0,27 12,27+0,48 11,981+0,620 0,961+0,040 -2,3
76-80 75 4,01+0,44 3,08+0,23 12,24+0,53 11,798+0,632 0,954+0,047 -2,4
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Tab6mmma 3

Bo3pacTHble M3MEHEHHUS [IUPHHBI, BEICOTHI, IUIOIAH TPETHETO MOSICHUYHOTO TTI03BOHKA, €ro MUHEpaIbHOH miotHocTH (MIT)
U CYMMAapHOT0 KOJIMYECTBAa MUHEPAIIOB Y JKeHIIMH B Bo3pacte 21-80 et (M+SD)

Bo3spact Ly

(rozer) n IInpnsa (cm) | Beicota (cm) | Inomazns (em?) [Cymma mumepanos (r)|  MII (r/em®) | T-xpurepuii (SD)
21-25 127 3,98+0,22 3,46+0,19 13,80+0,75 17,7814+0,946 1,289+0,046 -

26-30 117 3,99+0,21 3,46+0,18 13,85+0,62 17,738+0,928 1,283+0,061 0

31-35 100 3,99+0,23 3,46+0,18 13,86+0,54 17,449+0,883 1,258+0,052 -0,2

36-40 156 4,00+0,23 3,47+0,20 13,87+0,66 17,2124+0,787 1,238+0,059 -0,3

41-45 200 4,01+0,21 3,47+0,18 13,93+0,58 17,147+0,699 1,232+0,047 -0,4
46-50 240 4,01+0,25 3,46+0,19 13,99+0,49 16,409+0,842 1,174+0,055 -0,8

51-55 270 4,03+0,25 3,45+0,21 13,91+0,64 15,585+0,859 1,111+0,053 -1,2

56-60 140 4,03+0,23 3,44+0,19 13,97+0,51 14,768+0,697 1,064+0,049 -1,7

61-65 210 4,09+0,21 3,41+0,17 13,95+0,65 14,480+0,602 1,038+0,054 -1,8

66-70 107 4,10+0,21 3,32+0,15 13,72+40,60 13,895+0,590 1,019+0,053 -2,2

71-75 100 4,11+0,25 3,29+0,17 13,69+0,56 13,758+0,685 1,003+0,049 -2,3

76-80 75 4,25+0,22 3,21+0,14 13,56+0,544 13,375+0,635 0,981+0,044 -2,5

Tabmuma 4

Bo3pacTHble H3MEHEHUS IHUPHHBI, BEICOTBHI, IUIOIIA/M YETBEPTOTO MOSCHUYHOTO II03BOHKA, €0 MUHEPAJIbHOH IIIOTHOCTH
(MIT) 1 cyMMapHOTO KOJIMYECTBA MUHEPAJIOB Y KeHIIUH B Bo3pacre 21-80 ser (M+£SD)

Bospact L,

(rozbr) n [Inpnsa (cm) | Breicota (em) | Inomazns (em?) |Cymma mumepainos ()|  MII (r/em®) | T-xpurepuit (SD)
21-25 127 4,43+0,21 3,56+0,17 15,76+0,88 19,454+0,950 1,293+0,066 -
26-30 117 4,41+0,22 3,55+0,15 15,75+0,66 19,364+0,667 1,274+0,058 -0,1
31-35 100 4,44+0,19 3,54+0,12 15,68+0,70 18,877+0,498 1,234+0,049 -0,3
36-40 156 4,44+0,16 3,52+0,17 15,63+0,85 18,857+0,756 1,222+0,045 -0,3
41-45 200 4,49+0,20 3,50+0,18 15,59+0,72 18,653+0,864 1,202+0,058 -0,4
46-50 240 4,49+0,15 3,46+0,16 15,53+0,65 17,9204+0,599 1,176+0,045 -0,8
51-55 270 4,49+0,18 3,45+0,12 15,49+0,47 16,945+0,752 1,095+0,038 -1,3
56-60 140 4,41+0,20 3,44+0,15 15,48+0,46 16,573+0,814 1,067+0,046 -15
61-65 | 210 | 4,55+0,17 3,40+0,14 15,49+1,88 16.244+0,365 1,048=0,033 16
66-70 107 4,56+0,24 3,34+0,17 15,47+0,79 16,029+0,714 1,043+0,049 -1,7
71-75 100 4,60+0,22 3,34+018 15,43+0,68 16,014+0,678 1,037+0,053 -1,8
76-80 75 4,67+0,19 3,19+0,16 14,83+0,59 14,785+0,308 0,969+0,048 24

CyMMapHOe KOJHMYECTBO MHHEpaIbHBIX Be-
mects 1 MII u3menstoress onHOHanpaBiaeHHO. Mx
BEJIMYMHBI OTUETIUBO CHIDKaroTcs ¢ 41-46 setr. B
46-50 netr yMCHBIICHHE MHUHEPAJIOB B IEPBOM IIO-
3BOHKe cocrtaBisier 7-9% (p<0,05), B 56-60 — 16-
18% (p<0,001), B 66-70 net - 21-22% (p<0,001), B
76-80 ner — 23-24% (tabn. 1). AHalOTHYHBIC W3-
MEHCHHSI MHHEPAJIOB TPOUCXOMAT U BO BTOPOM-
YETBEPTOM MO3BOHKAX (Tabi. 2-4).

Qupma GE/Lunar, mpou3BoauTeNb AECHCUTO-
METPOB, CUUTAET HEOOXOJMMBIM MPOBOJHUTH COOT-
BETCTBYIOIINE PacyeThl B HUIKECIEAYIOUIUX coue-
TaHMSIX MO3BOHKOB: Li-L,, Li-L3, Li-L4, Lo-La, Lo-
L4, Ls-L4. CBenmenus mpu Takux COYETaHUAX HEOO-
XOAMMBI JIOCTATOYHO YACTO, TaK KaK IepesoMbl
HEpEelIKO 3aTparuBar0T HE OJIMH, a HECKOJBKO TO-
3BOHKOB JINOO TIpH TEpesioMax CTPajaloT PpsaoM
pacIoyoKeHHbIE TI03BOHKH.

L,-L,. [Ipu TakoM codyeranun Gosee SIPKO BBISIB-
JsIleTCsl yBENMYEHHE IUPHHBI U YMEHBIIEHHE BBICO-
ThI TIO3BOHKOB ¢ 51-55 net. Pa3smep miomanu onpe-
JIeTIsIeTCsl KOJIEOIOIMMUCS BETMIMHAMY IIUPHHBI 1
BBICOTHL. [lo3TOMy OHa MakcmmainbHa B 61-65 jer.
KonnuectBo munepanoB u MII ymensmatorcsa — ¢
46-50 nmer. B 66-70 jeT geMuHEpaIH3alisi COCTaB-
asiet 21% (p<0,001), B 76-80 — 23% (tabm. 5).

L;-L;. lupuaa TOCTOBEPHO YBEIMYMBACTCS B
56-60 ner. Bricota, Hao0OpOT, yMeHbLIAETCS B
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9TOM BO3pacTe. MaKcHUManbHBIA pazMep IIOMAAH
Ob1BaeT B 61-65 siet, a 3aTeM ymensmaetca. Komu-
YECTBO MHUHEpaoB Mocie 66 JIeT CHUXEeHO Ha 22-
23% (Tabum. 6).

L;-L4. OTderTvBoe yBeNWYCHHWE IIUPHHBI OT-
MedeHo ¢ 66-70 mer. BricoTa cHmkamace ¢ 61-65
JIeT. YBeIM4eHHe INIOMAaa OTMEUeHO B 51-65 1er,
nociyie 65 ner oHa yMmeHbwanack. KonuuectBo Mu-
HEpaJIOB OTYETIUBO CHUXKAIOCh ¢ 46-50 net. B 66-
70 et ymensieno Ha 20% (p<0,001), B 76-80 ner
—Ha 23% (Tabmn. 7).

L,-L;. Hlupuna 3ameTHO yBenmuuBaercs (Ha
3%) B 61-65 net u crapmie. BricoTa ymeHbIaercs
(ma 4%) B 66-70 net. IInomane HECKOIBKO OOJIBIIIE
B BO3pacTHOM wuHTepBale — 51-65 ner, 3atem
yMeHbIaercs. KomuuecTBO MHHEPaIoB OTYCTINBO
cHikeHo (Ha 8%; p<0,05) B Bo3pacte 46-50 ner. B
66-70 JeT KOJMYEeCTBO MHHEPAIOB YMEHBIIICHO Ha
21% (p<0,001), B 76-80 net — Ha 24% (tadm. 8).

Ls-L,4. YBenmuuenue mupunsl (Ha 2%) OTMEUEHO
B 61-65 ner, a B 76-80 — Ha 6%. BricoTa 1M03BOHKOB
B 60-65 et ymenbineHa Ha 3%, a B 76-80 — ua 9%.
IInomane B 56-60 sier menbiue Ha 1%, B 76-80 — Ha
4%. CraTHCTHYECKH IOCTOBEPHOE YMEHBIICHHE
KOJIMYECTBA MUHEPAJIOB MPOHCXOIIIO B BO3PACTE
46-50 ner. B 66-70 ner ono cHimkeno Ha 20%
(p<0,001), B 76-80 net — Ha 23% (Tabmn. 9).

L,-L4. B TakoM coueTaHuM O3BOHOYHHK HCCIIC-
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Jyercst yare Bcero. [103ToMy nmpUBOAMM J0CTAaTOY-
HO TMOJIHOE OIKCAHHE MOIYyYEHHBIX pEe3yJIbTaTOB.
Hanbonpmee xommyecTBO MHUHEPAIOB OBIIO B BO3-
pacre 21-25 ner (tabn. 10). B mociemytommue romasl -
10 45 yieT n3MeHeHu He oTMedeHo. [lepBrie caBUTH
MOSIBIBIACEH B Bo3pacTHOH rpymme 46-50 mer. B 51-
55 mer cyMmMapHOE KOJIHYECTBO MHHEpanoB B Lo-L,4
coctaBmino 46,343+7,355 r, T-xkpurepmii cocTaBWI
-1,5SD (85% ot nukoBoii Maccer), a MII okazanach
paBHoii 1,101+0,157 r/cM2. DT HaHHBIC CBHICTEIb-
CTBYIOT O Haimmuuu octeoneHuu. C 56 ner u mo 60
OTMEYaJIM JajibHeMIIee CHIKEHHE KOJIMYEeCTBa MHU-
HepaioB 1o 44,3444+7,108 r, T-kpurepmii —2,0SD

(80% ot mwmxoBoit Maccel), MII mo 1,058+0,144
r/cM?. B 61-70 net nmpoucxoaMT AanbHeuInee cyie-
ctBeHHOe cHukeHus MIL. B 71-75 ner T-kputepuii
paBen -2,5SD, B 76-80 — -2,6SD mpu mIOTHOCTH
0,995+0,151 r/cM?% DTH BeNWYMHBI YKa3BIBAIOT Ha
Pa3BHTHE OCTEOIIOPO3a, TO €CTh IEMHHEPaTH3aI
MIPOUCXO/UT U B KOPTHKAITBHON KOCTH.

[lomy4yeHHpIe HaMU JaHHBIE TIO0 MOP(HOMETPUHU
MTO3BOHKOB MOSICHUYHOTO oTzena (tabm. 10) yka3bl-
BAaIOT Ha BO3PACTHOE CHMKCHHE BBICOTHI II03BOHKOB
NP OJTHOBPEMCHHOM YBEJIIMYCHUU IUPUHBI 32 CUCT
pa3pacTaHus HaJKOCTHHUIIBI.

Tabmmma 5

Bo3pacTHbIe H3MEHEHHUS IUPHHBI, BEICOTHI, IUIOLIA M IEPBOTO M BTOPOTO MOSICHUYHBIX TI03BOHKOB, UX MUHEPAIbHOIT IO T-
HoctH (MIT) 1 CyMMapHOTO KOJIMYECTBa MHHEPAJIOB Y eHIIUH B Bo3pacte 21-80 et (M£SD)

Bospact n Li-L,

(rozbl) IInpnsa (cm) | Beicora (em) | Inomazns (em?) [Cymma mumepainos (r)|  MII (r/em®) | T-xpurepuit (SD)

21-25 127 3,71+0,19 6,45+0,32 23,92+1,19 28,907+1,233 1,216+0,029 -

26-30 117 3,72+0,17 6,44+0,31 24,04+1,07 28,892+1,245 1,203+0,048 0,0

31-35 100 3,73+0,16 6,42+0,270 24,08+0,97 28,632+1,197 1,188+0,052 -0,1

36-40 156 3,74+0,19 6,40+0,30 24,124+0,89 28,335+1,085 1,174+0,059 -0,2

41-45 200 3,77£0,16 6,39+0,32 24,13+0,91 28,181+1,175 1,168+0,0633 -0,2

46-50 240 3,77+0,21 6,39+0,26 24.29+0,91 27,004+1,083 1,109+0,051 -0,5

51-55 270 3,81+0,20 6,39+0,24 24.37+0,93 25,524+1,185 1,055+0,041 -0,9

56-60 140 3,81+0,18 6,37+0,21 24.39+0,97 24,374+1,218 0,999+0,049 -1,2

61-65 210 3,88+0,21 6,37+0,19 24,69+0,85 23,872+1,243 0,966+0,056 -1,4

66-70 107 3,93+0,17 6,14+0,28 24,124+0,94 22,889+1,992 0,943+0,047 -1,7

71-75 100 4,00+0,18 6,00+0,27 24,01+1,05 22,762+1,0477 0,936+0,041 -1,7

76-80 75 4,02+0,19 5.97+0,23 23,96=1,01 22.288+1,059 0.923+0,046 18
Tabmmra 6

Bo3pacTHble H3MEHEHHUS! IIUPHHBI, BEICOTHI, IUIOIIA M IEPBOTO, BTOPOTO M TPETHETO MOSICHUYHBIX IT03BOHKOB, UX MUHEPAIIb-
Ho# rutotHocTd (MIT) 1 cyMMapHOTO KOJMYECTBA MUHEPAJIOB Y XKeHIuH B Bo3pacte 21-80 get (M+£SD)

Bo3spact n L-L,

(romen) [Inpusa (cm) | Bricota (em) | Inomazns (em?) [Cymma mumepainos (r)|  MII (r/em®) | T-xpurepuit (SD)
2125 | 127 3,8040,19 9,93+0,47 37.96=1,78 46,816x2.217 1,239+0,042 -

26-30 | 117 3,80+0,20 9,93+0,44 37,92%1,58 46,769+2,318 1.232%0,055 0,0

31-35 | 100 | 3,81+0,19 9,93+0,45 37,94%1 45 46,074+2,399 1.213%0,043 0.1
36-40 156 3,82+0,19 9,91+0,46 37,94+1,23 45,412+1,520 1,19940,031 -0,3
41-45 200 3,84+0,19 9,88+0,50 38,12+1,99 45,333+1,486 1,19140,041 -0,3
4650 | 240 | 3,85+0,20 9,87+0,43 38,1943 35 43,428+2,042 1,134+0,034 0,6
5155 | 270 | 3,87+0,18 9,86+0,48 38,23+2,29 40,964+1,903 1,069+0,042 11
56-60 | 140 | 3,89+0.19 9,84+0,33 38,37+1,96 39.25242.020 1,022+0,029 14
61-65 210 3,95+0,16 9,75+0,48 38,53+2,05 38,284+1,716 0,992+0,038 -1,6
66-70 107 3,96+0,20 9,46+0,49 37,62+1,84 36,588+1,887 0,968+0,036 -2,0

71-75 100 4,05+0,18 9,23+0,46 37,70+1,61 36,527+4,657 0,967+0,039 -2,0
76-80 75 4,11%0,19 9,180,41 37,84=1,76 35,881+1,002 0,944%0,047 21

Tabuuua 7

Bo3pacTHbIe H3MEHEHUS! IIHPHHBI, BBICOTBI, IUIOMIA M IEPBOTO, BTOPOTO, TPETHETO M YETBEPTOTO MOSCHUYHBIX TO3BOHKOB,
UX MUHEpabHO# rioTHocTH (MIT) M CyMMapHOTO KOJIMUeCTBA MUHEPAJIOB y eHIuH B Bo3pacte 21-80 ier (M£SD)

Bo3spact n Lq-Ly

(romen) Iupuna (cm) | Bicora (cm) | Thnomans (em?) [Cymma mumepanos ()| MII (r/em?) | T-kpurepuii (SD)
21-25 127 3,98+0,19 13,45+0,59 53,594+2,62 65,974+3,232 1,2394+0,056 -
26-30 | 117 | 3,08+0,12 13,45%0,65 53,57+2,41 65,714+3,272 1,228+0,0422 0,0
31-35 | 100 | 3,08+0,17 13,44%0,54 53,562,110 64,682+2,696 1,209+0,046 0.2
36-40 156 3,9840,15 13,43+0,55 53,56+2,14 64,379+2,752 1,20140,047 -0,2
41-45 200 4,00+0,19 13,41+0,53 53,56+1,94 63,83242,539 1,192+0,049 -0,3
46-50 240 4,00+0,16 13,40+0,54 53,57+4,49 61,071+£2,579 1,14040,046 -0,6
51-55 | 270 | 4,03%0,18 13,3040,61 53,79+2,52 57,908%3,379 1,077+0,042 1,0
56-60 | 140 | 4,04+0,14 13,2320,65 53.8242,16 55,70043,296 1,034+0,034 13
61-65 210 4,01+0,17 13,16+0,52 53,93+£2,21 54,673+3,253 1,008+0,043 -15
66-70 107 4,13+0,18 12,75+0,54 52,5542,60 52,57342,789 0,99340,037 -1,7
71-75 100 4,1240,15 12,63+0,62 53,15+£2,78 52,528+1,965 0,98740,035 -1,7
76-80 75 425+0,16 12,3620,68 52,60+2,53 51,23042,537 0,972%0,047 1,9

28
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Tabnuna 8

Bo3pacTHble H3MEHEHUS IUPHHBI, BEICOTBI, IUIOIIAX BTOPOTO U TPETHEr0 MOSCHUYHBIX II03BOHKOB, HX MUHEPAIbHOI IIIOT-
HoctH (MIT) 1 cyMMapHOTO KOJIMYECTBa MHHEPAJIOB Y eHIIuH B Bo3pacte 21-80 et (M£SD)

Bospacr | Lo-Ls

(rozer) IInpnsa (cm) | Beicota (cm) | Inomazs (em?) [Cymma mumepanos (r)|  MII (r/em®) | T-xpurepuii (SD)
21-25 127 3,88+0,19 6,77+0,30 26,42+1,34 33,376+1,649 1,273+0,039 -

26-30 117 3,88+0,18 6,78+0,29 26,35+1019 33,244+1,636 1,263+0,048 0,0

31-35 100 3,88+0,16 6,77+0,31 26,30+1,14 32,716+1,406 1,242+0,031 -0,2
36-40 | 156 | 3,88+0,21 6,77+0,32 26,32+1,37 32,489+1,652 1,23220,036 0,2

41-45 | 200 | 3,90+0,15 6,7740,28 26,62+1,46 3242741320 1,219+0,024 03

46-50 240 3,91+0,20 6,76+0,32 26,67+1,15 30,864+1,290 1,157+0,041 -0,7
51-55 270 3,93+0,17 6,76+0,29 26,68+1,29 29,263+1,265 1,099+0,048 -1,1

56-60 140 3,94+0,20 6,72+0,32 26,73+1,28 27,922+1,561 1,052+0,039 -15

6165 | 210 | 4,0040.21 6,69+0,29 26,80+1,40 27,360+1,159 1,020£0,044 16

66-70 107 4,02+0,19 6,47+0,35 26,02+1,46 25,969+1,251 0,995+0,045 -2,0

71-75 100 4,01+0,17 6,36+0,35 26,01+1,88 25,719+1,265 0,988+0,046 -2,1

76-80 75 4,18+0,19 6,30+0,35 26,29+1,24 25,549+1,297 0,968+0,042 -2,1

Tabmuma 9

Bo3pacTHbIe H3MEHEHUS IHPHHBI, BEICOTHI, IUIOIIAIM TPETHETO U YETBEPTOTO MOSICHUYHBIX IIO3BOHKOB, HX MUHEPAILHON
wioTHocTd (MIT) 1 CyMMapHOTO KOJIMYECTBA MUHEPAJIOB Y sKeHIIKH B Bo3pacte 21-80 et (M£SD)

Bo3spact n Ls-Ly
(rozer) Iupuna (cm) | Beicora (cm) | Thnomans (cm?) [Cymma munepanos ()] MII (r/em?) | T-kpurepuii (SD)
21-25 127 4,20+0,17 7,02+0,34 29,69+1,45 37,234+1,985 1,262+0,032 -
26-30 117 4,21+0,19 7,02+0,32 29,67+1,13 36,977+1,650 1,255+0,036 -0,1
31-35 100 4,23+0,18 7,02+0,30 29,66£1,25 36,355+1,433 1,226+0,028 -0,2
36-40 156 4,23+0,13 6,91+0,26 29,67+1,23 36,055+0,982 1,222+0,032 -0,3
41-45 200 4,25+0,14 6,99+0,23 29,66=+1,18 35,888+1,375 1,211+0,025 -0,3
46-50 240 4,25+0,15 6,96+0,19 29,46+1,12 34,319+1,786 1,168+0,043 -0,7
51-55 270 4,26+0,18 6,92+0,35 29,45+1,28 32,503+1,376 1,103+0,051 -1,2
56-60 140 4,26+0,15 6,90+0,22 29,41+1,32 31,346+1,265 1,066+0,023 -1,5
61-65 210 4,31£0,19 6,82+0,22 29,52+1,34 30,728+1,326 1,04440,019 -1,6
66-70 | 107 | 4,31+0,19 6,66+0,25 28,85+1,30 29,881+1,204 1,039+0,027 18
7175 | 100 | 4,39+0,17 6,63+0,23 28,78%1,17 29.704+1,203 1,022+0,035 -1,9
76-80 75 4,45+0,18 6,41%0,20 28,49+1,12 28,843,112 1,013£0,031 21
Tabnuua 10
Bo3spacrHble n3MeHeHns1 MuHepanbHoi mioTHocTH (MI]) B mosicHu4HBIX T03BOHKAX (L,-L4) keHumH B Bo3pacte 21-80 set
(M£SD)
Bospact n Lo-Ly
(romen) [Inpusa (cm) | Beicora (em) | Inomazns (em?) |Cymma mumeparnos ()|  MII (r/em®) | T-xpurepuit (SD)
2125 | 127 | 4,07+0.21 10,32+0,41 42,051,37 52,078+2,590 1,260+0,027 -
26-30 117 4,07+0,19 10,32+0,32 42,01+1,02 52,666+2,525 1,251+0,036 -0,1
31-35 100 4,07+0,20 10,31+0,34 42,14+1,76 51,700+2,285 1,227+0,024 -0,3
36-40 156 4,08+0,18 10,27+0,28 42.24+1,87 51,249+3,028 1,222+0,033 -0,4
41-45 200 4,10+0,21 10,26+0,29 4236+1,73 50,821+2,475 1,209+0,028 -05
46-50 | 240 | 4,10+0,17 10,25+0,30 42,48%1,51 48,818+1,469 1,161£0,039 -1,0
51-55 270 4,12+0,20 10,20+0,39 42,92+2,07 46,343+2,355 1,101£0,052 -15
56-60 | 140 | 4,13+0,19 10,19+0,21 42,91%1,68 4434442108 1,058+0,044 2,0
61-65 210 4,18+0,20 10,10+0,26 42,73£1,48 43,368+3,095 1,027+0,045 -2,1
66-70 107 4,21+0,18 9,79+0,24 41,44+1,13 41,919+£2,255 1,019+0,046 -2,4
71-75 100 4,26+0,22 9,68+0,32 41,40+1,10 41,605+£2,016 1,005+0,038 -2,5
76-80 75 4,33+£0,21 9,48+0,32 41,12+1,26 40,920+2,107 0,995+0,051 -2,6

My:xunnbl. L;. Illupura goctoBepHO YyBenu-
guBaetcs (Ha 7%) B 46-50 net. TlocrenenHoe yBe-
JIMYEHNEe MIMPUHBI IPOJODKAETCS U B JaTbHEHIIIeM:
B 66-70 et mo3BoHOK mupe Ha 10,5%, B 76-80 —
Ha 15%. IlepBble IpU3HAKK CHMXXEHUSI BBICOTHI (Ha
4%) otmeuensl B 61-65 ner. B 76-80 ner BenuuunHa
cHmkeHus coctaBisiia 8%. Ilnomans Makcumanb-
HO yBenunyeHa (Ha 8%) B 51-55 ner, a 3arem
ymeHnsbiaercs Ha 9% B 76-80 ner. CHukeHHE CyM-
MapHOTO KOJIWYecTBa MUHEpaJoB (Ha 2%) BBIABIE-
HO BIIEpBBIC B 61-65 JieT u B majpHeHeM MeIjeH-
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HO MPOJ0JDKAIOCH. [IIIOTHOCTh MUHEPAIOB B I[EJIOM
110 mo3BoHKY B 80 sieT cHmkeHa Ha 15% (Tabm. 11).

L,. Illmpuna mocroBepHo (Ha 5%) yBennumBa-
mace B 61-65 net. B 66-70 et O6puta yBenmuueHa Ha
9%, a B 76-80 — na 12%. Bricora Ha 5% cHiKanach
B 66-70 net, a B 77-80 — Ha 8%. YBenuueHue Iio-
maau Ha 5% npoucxoamwio B 46-50 net. B 66-70 et
9Ta BeJIMYMHA JocTurana 6% u He u3MeHsu1ach 10 80
ner. CyMMapHasi BEJIMUMHA MUHEPAIOB JIOCTOBEPHO
yMeHbIIanach B 61-65 net. B 66-70 Oblia yMeHbIIIe-
Ha Ha 11%, B 76-80 ner — Ha 16%. (Tabmn. 12).
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Ls. ocroBepHoe yBennueHHe IUPUHBI Ha 5,9%
oOHapyxxeHO B 56-60 net. B 76-80 yeT mo3BOHKH
mupe Ha 9,8% (3a cueT paspacTaHMs HAaAKOCTHH-
11e1). Bricora B 71-75 ner Oputa ymeHbIeHa Ha 6%,
a B 76-80 met — Ha 8%. [Inomazns B 66-70 ner yBe-
nuyeHa Ha 1%, B 71-75 — Ha 2%, B 76-80 neT — Ha
5%. CymMMapHOE KOJIMYECTBO MUHEPAIOB HAUNHAJIO
cHmxaTthes B 61-65 et Ha 10%. B 71-75 ner mpo-
LIEHT CHIKEHMS cocTaBisin 14%, B 76-80 ner —

19% (tabun. 13).

L, Illupuna B 61-65 ner yBenuunBaiach Ha
2%, B 66-70 u crapme — Ha 5%. BeicoTa mo3BoHKa
B 61-65 ner ymensmena Ha 3%, B 76-80 ner — Ha
7%.Ilnomare yBenmumBanachk mocie 66 jer Ha 1-
2%. CymMmapHOE KOJIMYECTBO MHHEpasoB B 56-60
neT cHrkeHo Ha 10%, B 66-70 net Ha 13%, B 76-80
ner — Ha 21% (tabim. 14).

Tabnuma 11

Bo3pacTHble M3MEHEHHUS IUPHHBI, BEICOTHI, IUIOIIAIH IEPBOTO MOSCHUYHOTO MO3BOHKA, €0 MUHEpaIbHOIT mioTHOCcTH (MIT)
U CYMMAapHOT'0 KOJIMYECTBAa MHHEPAIOB Y My>KuHH B Bo3pacte 21-80 ser (M+SD)

BE;);E EIC)T E}?;E; Iupuna (cm) | BeicoTa (cm) | Ilnomans (em?) | Beero munepanos (r) | MII (r/em?) | T-kputepuii (SD)
21-25 102 4,04+0,21 3,37+0,17 13,91+0,72 15,912+0,780 1,160+0,054 -
26-30 59 4,08+0,13 3,36+0,20 13,82+0,58 15903+0,512 1,161+0,033 0
31-35 53 4,18+0,18 3,36+0,15 14,10+0,61 15,908+0,694 1,163+0,059 0
36-40 55 4,21+0,16 3,36+0,13 14,18+0,59 15,904+0,569 1,158+0,056 0
41-45 109 4,22+0,20 3,35+0,12 14,36+0,42 15,900+0,516 1,160+0,050 0
46-50 105 4,32+0,18 3,34+0,13 14,43+0,39 15,899+0,624 1,158+0,059 0
51-55 101 4,34+0,22 3,33+0,16 14,81+0,50 15,896+0,725 1,154+1,054 0
56-60 108 4,36+0,23 3,24+0,13 14,71+0,47 15,594+0,669 1,137+0,041 -0,2
61-65 105 4,40+0,21 3,2440,13 14,68+0,59 15,342+0,715 1,067+0,499 -0,8
66-70 102 4,46+0.19 3,23+0,12 14,67+0,67 15,243+0,596 1,032+0,043 -1,1
71-75 76 4,60+0,17 3,19+0,16 14,55+0,54 15,218+0,754 1,021+0,044 -1,2
76-80 77 4,64+0,21 3,08+0,16 14,52+0,64 15,195+0,652 0,970+0,050 -15
Tabmnuma 12

Bo3pacTHble H3MEHEHHUS [IUPHHBI, BEICOTHI, IUIOIIAJH BTOPOTrO MO3BOHKA, €0 MUHEpalbHOIT oTHocTH (MIT) 1 cymmapHOTo
KOJIMYECTBAa MUHEPAIOB y MyK4nH B Bo3pacte 21-80 ner (M+SD)

B(?ZEES)T :}g;ﬁg Iupuna (cm) | Beicota (cm) | Tnomans (em?) | Beero munepaios (r) | MIT (r/em?) | T-kpurepuii (SD)
21-25 102 4,17+0,20 3,52+0,16 14,29+0,72 18,001+0,720 1,252+0,053 -
26-30 59 4,16+0,18 3,49+0,19 14,30+0,65 17,992+0,757 1,248+0,046 0
31-35 53 4,16+0,16 3,50+0,16 14,68+0,52 17,991+0,820 1,206+0,063 0
36-40 55 4,24+0,20 3,49+0,15 14,69+0,59 17,988+0,824 1,255+0,44 0
41-45 109 4.24+0,19 3,4340,14 14,78+0,63 17,99340,746 1,256+0,032 0
46-50 105 4,26+0,16 3,42+0,13 14,9640,65 17,990+0,645 1,246+0,029 0
51-55 101 4,32+0,20 3,43+0,18 15,2540,43 17,993+0,715 1,246,0,048 0
56-60 108 4,32+0,17 3,42+0,14 14,7440,44 17,461+0,645 1,21440,037 -0,3
61-65 105 4,37+0,15 3,39+0,15 14,81+0,51 16,381+0,772 1,139+0,049 -0,9
66-70 102 4,54+0,19 3,35+0.17 15,1540,45 16,021+0,789 1,114+0,037 -1,1
71-75 76 4,64+0,20 3,32+0,15 15,41+0,37 15,84140,644 1,102+0,042 -1,2
76-80 77 4,68+0,18 3,22+0,19 15,1740,32 15,12140,582 1,052+0,032 -1,6
Tabnuma 13

Bo3pacTHble H3MEHEHHUSI [IUPHUHBI, BEICOTHI, IUIOIIAH TPETHETO MO3BOHKA, €ro MHUHepanbHO# mioTHocTH (MIT) u cymMmapHO-
ro KOJIMYeCTBA MUHEPAIOB y MyX4uH B Bo3pacrte 21-80 et (M+SD)

B((F)SZiIC)T ;I}g;zg [Iupuna (cMm) | BeicoTa (em) | ITnomams (CMZ) Bcero muHepanos (T) MII (r/em?) | T-xpurepuii (SD)
21-25 102 4,31+0,21 3,70+0,18 15,95+0,80 20,336+0,980 1,270+0,042 0
26-30 59 4,33+0,18 3,68+0,15 15,91+0,66 20,344+0,923 1,277+0,051 0
31-35 53 4,34+0,16 3,66+0,16 15,86+0,71 20,319+0,876 1,272+0,062 0
36-40 55 4,35+0,20 3,65+0,14 15,77+0,56 20,305+0,764 1,269+0,069 0
41-45 109 4,46+0,19 3,62+0,19 15,73+0,49 20,280+0,807 1,256+0,051 0
46-50 105 4,47+0,15 3,61+0,20 15,68+0,57 19,996+0,901 1,238+0,073 0
51-55 101 4,50+0,18 3,60+0,18 15,81+0,52 19,951+0,843 1,235+0,054 0
56-60 108 4,57+0,15 3,60+0,16 15,96+0,68 19,726+0,829 1,232+0,058 -0,3
61-65 105 4,59+0,14 3,59+0,17 16,01+0,54 18,302+0,762 1,143+0,048 -1,0
66-70 102 4,64+0,20 3,59+0,15 16,12+0,68 17,895+0,855 1,118+0,052 -1,2
71-75 76 4,69+0,21 3,48+0,15 16,29+0,76 17,488+0,726 1,092+0,061 -1,4
76-80 77 4,73+0,19 3,41+0,17 16,72+0,79 16,472+0,814 1,029+0,057 -1,9
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Tabnuma 14

Bo3pacTHble H3MEHEHUS IHUPHHBI, BEICOTBI, IUIOIAIM YETBEPTOTO MIOSCHUYHOTO O3BOHKA, €0 MUHEPAIIbHOI! INIOTHOCTH
(MII) u CyMMapHOTO KOJIMYEeCTBA MUHEPATIOB y My>X4HH B Bo3pacte 21-80 et (M£SD)

B(;)SE EIC)T J:I}g;ggl Hupuna (cm) | Beicora (cMm) | IInomans (CMZ) Bcero munepaios (1) MII (r/cm?) T-kpurepuii (SD)
21-25 102 4,86+0,23 3,76+0,18 18,27+0,92 22,241+1,150 1,245+0,055 -
26-30 59 4,81+0,18 3,76+0,15 18,07+0,89 22,232+1,146 1,243+0,051 0
31-35 53 4,81+0,19 3,75+0,13 18,03+0,78 22,216+1,135 1,240+0,045 0
36-40 55 4,81+0,17 3,74+0,17 17,99+0,87 22,194+1,115 1,231+0,036 0
41-45 109 4,88+0,20 3,74+0,14 18,24+0,90 22,143+1,094 1,227+0,048 0
46-50 105 4,89+0,15 3,72+0,16 18,17+0,65 22,031+1,077 1,205+0,033 0
51-55 101 4,94+0,18 3,71+0,13 18,32+0,72 21,868+1,032 1,158+0,047 -0,7
56-60 108 4,95+0,14 3,67+0,18 18,15+0,84 20,017+1,026 1,171+0,052 -1,0
61-65 105 4,97+0,17 3,67+0,16 18,16+0,68 19,794+1,107 1,106+0,046 -1,1
66-70 102 5,08+0,16 3,64+0,19 18,48+0,72 19,349+1,016 1,083+0,038 -1,3
71-75 76 5,10+0,21 3,61+0,19 18,41+0,81 18,682+1,065 1,046+0,047 -1,6
76-80 77 5,10+0,20 3,50+0,18 17,85+0,73 17,570+1,001 0,984+0,046 -2,1

L;-L,. YBenuueHue mupuHbl MO3BOHKOB Ha 5%
oTMeueHo B 46-50 net. B 66-70 nmet ona Goibliie Ha
9%, a B 76-80 et — Ha 14%. Bricota B 66-70 ner
yMmeHbleHa Ha 4%, a B 76-80 — na 4%, B Bo3spacte
76-80 met cHmxkeHa Ha 5%. Camas Oousbliast mio-
mans (yBenmdeHune Ha 6%) — B 66-70 nmet. B BO3-
pacte 71-75 net ymensinanack. KonmuectBo MuHe-
palbHBIX BELIECTB B IO3BOHKax B 61-65 ner
ymeHbIeHo Ha 8%, B 71-75 ner — Ha 12%, B 76-80
net — Ha 13% (Tabm. 15).

L;-L3. VBenmuaenue mupuHsl (Ha 5%) oTMEYeHO
B 51-55 ner. B 66-70 neT u B nocienyromue roisl
oHa Obl1a 6oubiine Ha 9%. BeicoTa 103BOHKOB B 61-
65 ner cumkena Ha 4%, B 76-80 ner — Ha 5%.
IInomanp yBenndyeHa Ha 2% TOJIBKO B BO3PACTHOM
rpymnme 66-70 net. B nocnenytoriye rojsl He OTIHU-
94aeTcs OT UCXOMHBIX 3HaYeHu. CyMMapHOe KOJIH-
94eCTBO MHHEpaoB 56-60 et ymeHblIeHO Ha 8%, B
66-70 — Ha 11%, B 76-80 et — Ha 12% (Tabma. 16).

L;-L,. HlupuHa mo3BoHKOB B 46-50 ner yBemu-
yeHa Ha 5%, B 56-60 ner — Ha 7%, B 66-70 — Ha
10%, B 71-75% — na 11%, B 76-80 yeT — 3HaueHUs
OYeHb OJM3KM K HMCXOAHBIM (Tabn. 17). BricoTa
ITO3BOHKOB B 61-65 ner cHmxeHa Ha 6%, B 71-75
net — Ha 8%, B 76-80 net — Ha 9%. [lnomans mpax-

TUYECKH HE W3MEHsach U B 76-80 JieT CHIDKEHA
Bcero Ha 3%. KonnuecTBo MHUHEpaIbHBIX BELIECTB
B 61-65 ner cumxeno Ha 7%, B 71-75 ner — Ha
13%.

L,-L3. TeHmeHIMs K YBEIUYCHHUIO IIMPHUHBI MO-
3BOHKOB (Ha 3%) oTtmeueHa B 51-55 ner. HanGounb-
mue 3HadeHusa (10%) oOnapyxensl B 71-75 ner.
BricoTta mo3BonkoB B 56-60 met cHmkeHa Ha 2%, B
66-70 — ma 6%, B 76-80 — ma 10%. Ilmomazns
yMmeHbIIanach Ha 4% B 61-65 net. B 66-75 ner Bo3-
Bpallajach A0 3HaYeHUl HOpMmbl, a B 76-80 ner
ObLTa BHOBb TEHACHIUA K CHIDKeHHIO. CymMMapHOe
KOJIMYECTBO MUHEPAJIOB JJOCTOBEPHO YMEHBIIIAIOCH
B 56-60 ner Ha 6%, B 66-70 ner — Ha 12%, B 76-80
—Ha 16% (tabm. 18).

L,-Ls YV MyXu”MH KOJIWYECTBO MHUHEpPaIbHBIX
BEIIECTB B IO3BOHOYHHUKE HE HM3MEHSJIOCH 10 55
ner (tabm. 19). B 56-60 meT 0HO yMeHBIIATIOCH 10
56,300+5,382 r (nmkoBast Macca B Bo3pacte 21-25
mer — 61,868+5,538 r1). T-kputepuii ObuT paBeH
-0,7SD, To ecTh KONMYECTBO MHHEPAJIOB B II03BOH-
Kax cHIKeHO Ha 7%. B 66-70 ner T-xputepnii 0611
pasen -1,3SD, B 71-75 — -1,6, B 76-80 mer —
-2,0SD.

Ta6nuua 15

Bo3pacTHble H3MEHEHHs IIUPHHBI, BBICOTHI, TIOIIAIH HEPBOTO U BTOPOTO MOSCHUYHBIX TO3BOHKOB, X MHHEPaJIbHOMN IUIOT-
Hoctr (MIT) 1 cyMMapHOTO KOJIMYECTBa MHHEPAIOB Y MyXK4HH B Bo3pacte 21-80 ner (M+SD)

Bospact n Li-L,

(roer) Iupusa (cM) | Bricora (em) | Mnomams (cM?) | Cymma mumepanos (1) MII (r/cm®) T-xpurepwii (SD)
21-25 106 4,01+0,19 6,87+0,35 28,93+1,44 37,151+,1,910 1,210+0,056 -
26-30 59 4,01+0,16 6,86+0,32 28,91+1,39 37,148+1,379 1,197+0,057 0,0
31-35 55 4,18+0,15 6,86+0,30 28,90+1,33 36,975+1,217 1,196+0,054 -0,1
36-40 67 4,11+0,14 6,85+0,22 29,01+1,38 36,863+1,315 1,192+0,048 -0,1
41-45 76 4,28+0,13 6,82+0,28 29,10+1,28 36,694+1,265 1,189+0,032 -0,1
46-50 80 4,31+0,17 6,80+0,31 29,29+1,25 36,576+1,113 1,172+0,046 -0,2
51-55 73 4,36+0,18 6,79+0,30 30,02+1,45 36,534+1,276 1,164+0,054 -0,2
56-60 38 4,37+0,15 6,66+0,36 30,06+1,37 36,173+1,459 1,138+0,048 -0,3
61-65 81 4,37+0,66 6,63+0,34 30,34+1,34 34,495+1,200 1,126+0,168 -0,8
66-70 45 4,49+0,18 6,60+0,33 30,67+1,21 34,066+1,473 1,119+0,054 -0,9
71-75 60 4,61+0,14 6,50+0,30 30,29+1,23 33,259+1,288 1,108+0,058 -1,2
76-80 28 4,66+0,16 6,37+0,29 29,42+1,36 31,056+1,532 1,045+0,048 -1,3
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Tabnuma 16

Bo3pacTHble M3MEHEHHUS IUPHHBI, BEICOTHI, IUIOIIAH IEPBOTO-TPETHET0 MOSICHUYHBIX O3BOHKOB, NX MHUHEPAIbHON IIOTHO-
ctu (MII) 1 CyMMapHOTo KOJIHYeCTBa MUHEPAJIOB y My>4KH B Bo3pacrte 21-80 et (M+£SD)

Li-L3
Bospacr (rozen) n Inpuna (cm) | Beicora (cm) |[Inomans (CMZ) Cymma MuHepaios (r) | MII (I‘/CMZ) T-kpurepuii (SD)

21-25 106 4,19+0,20 10,53+0,53 45,90+2,22 56,850+1,205 1,236+0,028 -

26-30 59 4,19+0,19 10,49+0,43 45,84+2,26 56,040+1,820 1,203+0,044 -0,2
31-35 55 4,2240,16 10,47+0,42 45,76+2,02 54,439+2,051 1,187+0,055 -04
36-40 67 4,25+0,14 10,55+0,32 45,71+2,21 53,641+2,403 1,181+0,048 -0,6
41-45 76 4,34+0,15 10,48+0,26 45,70+2,19 52,864+2,675 1,175+0,038 -0,7
46-50 80 4,3440,16 10,48+0,36 45,63+2,24 52,746+2,477 1,152+0,041 -0,7
51-55 73 4,40+0,17 10,42+0,41 45,62+2,03 52,641+3,292 1,143+0,036 -0,7
56-60 38 4,41+0,14 10,30+0,47 45,13+2,08 52,437+2,352 1,138+0,044 -0,8
61-65 81 4,60+0,15 10,13+0,38 45,67+2,16 51,173+2,255 1,126+0,039 -1,0
66-70 45 4,58+0,17 10,11+0,43 46,74+2,08 51,076+2,610 1,080+0,031 -1,1
71-75 60 4,58+6,16 9,99+0,37 44,68+2,17 51,072+2,389 1,075+0,036 -1,1
76-80 28 4,59+0,17 9,99+0,40 44,78+2,19 49,760 +2,334 1,027+0,039 -1,2

Tabmmma 17

Bo3pacTHble H3MEHEHNs IIMPUHBI, BHICOTHI, IUIOLIAIH IIEPBOT0-YETBEPTOTO NOSICHUYHBIX TO3BOHKOB, HX MUHEPAIBEHOM
wioTHocTH (MIT) ¥ CyMMapHOTO KOJIMYeCTBa MUHEPAJIOB Y MyX4uH B Bo3pacte 21-80 et (M£SD)

Li-Lyg
Bospacr (rone) n lupuna (cM) | Beicora (cM) |IInomans (cm’)| Cymma munepanos (r) | MII (r/em?) |T-kpurepuii (SD)

21-25 106 4,2940,19 14,2840,59 63,56+3,52 75,203+3,104 1,23340,056 -

26-30 59 4,2840,21 14,2740,45 63,54+3,69 75,1724+3,579 1,19640,041 -0,1
31-35 55 4,2940,17 14,2740,42 63,66+3,07 74,97043,743 1,18840,050 -0,2
36-40 67 4,3040,20 14,2440,54 63,76+3,96 74,70543,180 1,17440,045 -0,2
41-45 76 4,37+0125 14,2440,56 63,80+3,22 73,91543,257 1,16040,054 -0,3
46-50 80 4,48+0,18 14,1840,44 63,74+3,81 73,685+3,877 1,15240,057 -0,3
51-55 73 4,54+0,22 14,1140,38 63,73+3,49 73,479+3,000 1,148+0,053 -0,3
56-60 38 4,59+0,24 13,90+0,40 62,83+3,37 72,608+3,386 1,144+0,035 -0,4
61-65 81 4,63+0,23 13,6740,37 62,62+3,31 70,145+3,058 1,13940,044 -0,7
66-70 45 4,70+0,22 13,3340,50 62,53+3,16 68,331+4,327 1,12140,053 -0,9
71-75 60 4,77+0,20 13,11+0,42 62,48+4,21 65,741+2,974 1,116+0,040 -1,3
76-80 28 4,62+0,21 13,01+0,48 61,41+4,11 62,419+3,273 1,036+0,048 -1,7

Tabmuma 18

BO3paCTHLIe HU3MCHCHUS HIMPUHBI, BBICOTHI, IJIOLIAAXW BTOPOI'O U TPETHEI'O MOSACHUYHBIX ITIO3BOHKOB, UX MHHCpaﬂBHOfI J10T-

HoctH (MIT) 1 cyMMapHOTO KOJIHYECTBa MHHEPAIOB Y MyXK4HH B Bo3pacte 21-80 ner (M+SD)

Lo-Ls
Bospacr (roxe) n Ilupuna (cM) | Beicora (cM) |IInomans (cm’)| Cymma munepaios (r) | MII (r/em?) |T-kpurepuii (SD)

21-25 106 4,28+0,18 7,20+0,38 31,87+1,51 37,608+1,946 1,252+0,047 -

26-30 59 4,28+0,20 7,27+0,38 31,86+1,34 37,544+1,810 1,228+0,049 -0,1
31-35 55 4,27+0,19 7,2740,31 31,85+1,29 37,332+1,336 1,225+0,064 -0,1
36-40 67 4,2610,22 7,2640,34 31,85+1,14 36,570+1,313 1,20540,039 -0,2
41-45 76 4,35+0,17 7,2540,34 31,78+1,30 36,390+1,651 1,18440,035 -0,3
46-50 80 4,35+0,19 7,24+0,38 31,66+2,29 36,289+1,631 1,17240,042 -0,3
51-55 73 4,3940,17 7,2340,31 31,64+1,41 36,263+1,051 1,16940,054 -0,5
56-60 38 4,3940,22 7,16+0,34 31,61+1,48 35,251+1,808 1,16640,046 -0,6
61-65 81 4,43+0,23 6,98+0,35 30,59+1,04 34,846+1,718 1,14740,031 -0,8
66-70 45 4,64+0,17 6,82+0,41 31,61+1,44 33,086+1,642 1,13340,366 -1,2
71-75 60 4,72+0,17 6,78+0,43 31,70+1,11 32,790+1,409 1,087+0,051 -1,3
76-80 28 4,5340,19 6,52+1,32 30,92+1,35 31,582+1,671 1,039+0,047 -1,6

Tabnuua 19

Bo3spacTHble nu3MeHEeHUsI MUHEPAJIbHON TUIOTHOCTH B MO

CHUYHBIX M03BOHKaX (Ly-L4) Myx4uH B

Bospacre 21-80 ner (M+SD)

Bo3spact (rossr) n lupuna (cM) | Boicora (cM) |Ihnomans (cm’)| Cymma munepaos (r) | MII (r/em®) [T-xpurepwuii (SD)
21-25 88 4,40+0,20 10,98+0,34 48,3542,12 61,868+2,538 1,276+0,031 -
26-30 59 4,40+0,23 10,95+0,32 48,48+2,06 61,844+2,842 1,273+£0,027 0
31-35 53 4,41+0,19 10,95+0,42 49,07+1,98 61,812+3,064 1,27740,031 0
36-40 55 4,41+0,22 10,93+0,34 48,64+2,34 61,805+2,760 1,27340,031 0
41-45 109 4,42+0,27 10,90+0,42 49,4242,05 61,802+3,151 1,272+0,036 0
46-50 105 4,4440,21 10,86+0,33 49,32+2,14 61,793+3,196 1,27440,023 0
51-55 101 4,4440,19 10,83+0,35 49,01+2,03 59,130+2,821 1,256+0,038 -0,4
56-60 108 4,48+0,17 10,72+0,34 48,13+2,21 56,300+2,382 1,187+0,032 -0,7
61-65 105 4,5440,19 10,60+0,37 48,37+2,23 55,865+2,892 1,155+0,036 -1,1
66-70 102 4,61+0,20 10,43+0,32 47,98+2,27 54,413+2,162 1,13440,037 -1,3
71-75 76 4,65+0,24 10,1240,36 47,03+2,31 53,097+2,194 1,129+0,041 -1,6
76-80 77 4,65+0,22 10,0140,39 45,79+2,18 50,873+2,345 1,111+0,032 -2,0
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OBCYXJEHHME PE3YJIbTATOB

Meron pEHTITEHOBCKOHM JABYX3HEPreTHUYECKOM
abcopOIroMeTpuH, JONOIHEHHBIH HOBEHIIEeH Mmpo-
rpaMMon enCore™2002, CYILECTBEHHO pPaCUIMpPUIL
CIEKTP U3Y4EHUs BCEX XapaKTEPUCTHUK MOSCHUYHO-
ro oThena mno3BoHOYHMKA. [losgBHIack BO3MOXK-
HOCTh HCCIIEJOBAaTh HE TONBKO IIUPHHY, BBICOTY,
IUIOIA/Ab, CYMMAapHOE KOJMYECTBO MHHEPAIBbHBIX
BEIIECTB B KaJKIOM OTIENBHO B3STOM MO3BOHKE, HO
U TOpH pasIUYHOM COYETaHUM II03BOHKOB, YTO
KpaliHe Ba)kHO IUIs mpakTuku. IIpoBeneHHble uc-
CJIeJIOBAaHUS BBISIBUIIM PA3IUYHYI0 INPOCTPAHCTBEH-
HYI0 MHHEPAJIbHYIO IJIOTHOCTh B IOSCHHUYHOM OT-
Jiene TI03BOHOYHMKA: OHa Bo3pacTaja oT 1-ro mo-
3BOHKA K 5-My. OOHapyXeHO Tak)Ke, 4TO NPHU BO3-
pacTHOW IMoTepe MUHEpPAJIOB KOMIIEHCATOPHO YyBe-
IM4YUBAETCA MIMPHHA MO3BOHKA. B CBS3u C 3THUM
pacTeT IOIIAAb €ro0 MOMEPEYHOro CEYEHUS U 3TO
paccMaTpUBaETCA KaK KOMIIEHCALMS MEXaHUIECKOM
MPOYHOCTH, CHIKAIOIIEHCS B CBA3U C YOBUIBIO MU-
HepaJioB. YBEJIMUEHHE pa3MepoB HaON0aeTcs U B
JpYTHUX KOCTSX CKENETa M MOXET CUMTaThCsA IeHe-
paJM30BaHHBIM SIBICHHEM Y 3A0POBBIX JHl. Hamu
MOKa3aHO, YTO BO3MOYKHOCTh YBEIWYEHHUS IIHUPUHBI

3a CUeT pa3pacTaHUs HAIKOCTHHUILEI y MYXX4YHMH U
JKEHIIUH pa3Hasi: y MYXUUH yBEJIMYEHUE NIPOUCXO-
JUT BO BCEX BO3PACTHBIX TIPYyMNax, a y XECHIIUH
ToJBKO 70 70 5eT, mociae 3TOro OHa YMEHBIIaeTcs,
TaK KaK Pa3BUBACTCS OCTEOIIOPO3.

JlanHas MoJenb KOCTHOTO IE€HCHTOMETpa IO-
3BOJISIET M3ydaTh W3MEHEHHS CyMMAapHOTO KOJHYe-
CTBa MHHEPAJIOB B IO3BOHKE. DTH CBEACHUS SBIIS-
I0TCSI HamOolee JIOCTOBEPHBIMH IIOKa3aTeIsIMH
MIPOYHOCTH TO3BOHKA, a NMPOCTPAHCTBEHHAS ILIOT-
HOCTh JIUIIb JomnojHseT ux. Hamu ycranoBieHo,
YTO CHI)KEHHE MUHEPAJIbHBIX BEIIECTB Y KCHIIUH
HAYMHACTCS B MpeaMeHomnay3HoMm mepuopae (46-50
ner), y MyxuuH — nocie 60 ner. B 70-80 net Gonee
rTyOOKHE U3MEHEHHS IPOUCXOIAT Y KEeHITHH [4].

B nureparype mocieqHnX JI€T UMEIOTCS JaHHbBIC
0 Bo3pacTHbIX 3MeHeHussx MII B ryGuaTom Beme-
CTBE Tella TI03BOHKA, IOJIydYCHHBIE METOJIOM KOJIHU-
YeCTBEHHOH KOMIBIOTepHOW TOoMorpaduu [2, 3],
COBMAJAONINE C HALITIMH.

Pabora BeImonHeHa TpH ToAmepxkKe Poccuii-
ckoro ¢oHna (QyHIAMEHTAJIbHBIX HCCIIEJOBAHUM
(rpant Ne 04-07-96030).
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