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WE: AN FHRETARFRRS CHBROE 2S5-BEEER D KPHFTHALER D REINARMBRE HHESH
BHBETMTYHE FRELER D KT SEREBFHRR, HiE &EHF2 MIAEHEH 2 MRAHKX,30 ~90 3 5ED
376 B, R FAREIR A 2 1,25- R EZER D2S-RESAER D MERNEE ML E R HERRE R C i
BNSEEE SIEEMMEERME PRFRE . BRI ANE X RN ANEREEE. 58 25814
HEEDFPHMHER17.220.7 ng/mL, N R EHEFLHEHN 7.6 0.3 ng/mL,1 RIATHE R EMKTEIHEHR 59.6 4.2 ng/mL, %
HEDAEERFEN97.0% , BT EBKRENT6.86% , T, 25-BHEELERD SRR CHRRK MBECRRERREER
H¥,0,25-"BEELED SEHNBEBEEHEA LR, SOSUEEEEEETH. &1t RBETLHERELASSEAE
RDEEBAR ARMABETARMEER D HBEANTIERER.
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Investigation and analysis of vitamin D, bone metabolic markers, and bone mineral density in
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Abstract: Objective To evaluate the level of serum 25-hydroxyvitamin D and bone metabolic markers in female residents of
different age and region in Chengdu, to calculate the prevalence of vitamin D deficiency, and to study the relationship between
vitamin D and bone metabolic markers. Methods A total 376 cases of 30-90 years old healthy women were selected from two
urban region and two rural communities. The levels of 1,25-hydroxyvitamin D and 25-hydroxyvitamin D were detected using
enzyme linked immunosorbent assay. The levels of bone alkaline phosphatase, collagen C peptide, N end of osteocalcin, resistant
acid phosphatase, parathyroid hormone, and type I procollagen amino terminal peptide were determined using chemiluminescence
immunoassay method. Bone mineral density of the lumbar vertebrae was measure using DXA. Results The mean values of 25-
hydroxyvitamin D, N-terminal osteocalcin, and type I procollagen amino terminal peptide were 17.2 +0.7 ng/ml, 7.6 +0.3 ng/
ml, and 59.6 + 4.2 ng/ml, respectively. The prevalence of vitamin D deficiency and insufficient was 97% and 76.86% ,
respectively. There was a negative correlation between 25-hydroxyvitamin D and collagen C peptide and resistant acid phosphatase.
1,25-hydroxyvitamin D and bone alkaline phosphatase were positively correlated. Conclusion This study shows that vitamin D is
generally inadequate in women of Chengdu in. winter. Unhealthy lifestyle and low vitamin D intake should be taken into account.
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R MEFREERIETRAR . HIRE
EEAT  EERDKRZRIBETHRINIET
R AT T BB AR AR XK, 0
25-B AR D KFRRBIKESER D EFRRL
BRiFMEG. BEE D AENBHA LT EAETH
REBABD REXTHER D WHRHEAER
o AT RBRARILGX ARELE R D KFEHEL,
FFHPIE S R BN E R E SR E, T T A
KBS o

1 #RMGE

1.1 BFRMR
HFLHREBTRANERILRER, g
Bk 30 ~90 LR 4R R, HEACR B B H
HLIBE v R4S, 20 45 2 MREH XA 2 MRRLIX,
HHRBREAZERNTEHATZIAERE, KRB
376 Bl e ABFR, ¥ 60.7 ¥ , BEABERE
HERHRE, A THEED SRBMATRER
£.EVEWBENUERY MAERAKELSE, £
EE 1l AERE2 A A MBEFASERTEED
WAL R EHAT. HEBRARHE D0 DI ERE 18 1
FE , B RE R &, B, 3 S B BB,
TS, PRI R PR B, Rt B,
BRALEE , REARIE B R R WHEHR, K
SAME, 2FRAR, KPR, ARRERRTERER
RS E QARSI BEER D RZHNFRE
EERE , AEERBUBRAG BUBRARE.B B
HEE, BBE LP BR T REDNER BERNR
H,Q0uUNRELE(NT 40 %);@d£6 A
HEEH .
1.2 HRTHE
1.2.1 —BORSR BT IR & R B 0 BT R X Rt
IR E, R EER A R ZERERE.
MBS R L PR KRR EEE WESR.
hE EER BB AERE(BMI),
1.2.2 fBFRE . S TAELE RN E S B

Bk, REZSKMm O, ME -20CHF, 1 wR
HATLREEFRN, A nLERESBAREY
EWARFK—WE. RABGKLELRE(ELISA) #il E
Mg 1,25-— 844 % D(1,25-(0H),-VD) \25-8
%4 % D(25-OH-VD) , R £ A ahfb¥ Rt % s
7k (Obase 6000 F ey fb 2 KB, i = B RS HT)
W F & W ¥ B B 8 (bone alkaline phosphatase,
BAP) BB C 3% Bk (collagen C peptide, CTX) N ¥%
B 4EZ (N end of osteocalcin, N-MID ) HiH F BR BR 14
7™ B§ (resistant acid phosphatase, TRAP-5b) , I 4R
% i & ( parathyroid hormone, PTH) .1 %4 B f Jf &
FL K (1 type of amino terminal peptide, PINP) , £
RS LW E S 5N :65.0 ~156. 2 pmol/L,30.1 ~
100. 4 ng/mL,11.4 ~24.6 pg/L,0.3 ~0.584 ng/
mL,11 ~46 ng/mL,2.2 ~3.1 U/L,15.0 ~65.0 pg/
mL,30.7 ~53.2 ng/mL,
1.2.3 BHENE. EAMEE X &85 ERKY
(%E Lunar A7) WREEH 1| ~4 F%E(BMD),
SR AELE THEITES, SRB NEERE Z
EiES, Kt ERHEMMERBRBSRER,
1.3 Hit#E4E
FrERRERSMENESRb T AEERE,
EPEFASEES KRG AR E BREEHEA
B G AREERMBREHTEZ, HRFEH
KAz s MERERR,HTHFEBUR(% )RR, &
WEXRHERARERMR ST ML Ta M EIE
o, IAEMEITRRBHRAXMKRE,P EMF
0.05 fEARBHENTRITFE N

2 5%

2.1 K5 ALRE

BELE MHEFESEEEE,F8 AR WS
JE(SBP) . &3 FE (DBP) . [EH . BH. KEHEHK
(BMI) L B 5%, & T IE®KF(2.25 ~
2.58 mmol/L)(FE 1),

R1 BERREMAER(ZLS)

Table 1 Clinical and biochemical parameters (x +s)

2% £ 55 BMI SBP DBP -3 3 &
(%) (em) (kg/m?) (mmHg) (mmHg) ( mmol/L) (mmol/L) (mmol/L)
pofich 61 x11 154 £+ 16 21.6 x4 114 £ 13 70 £8 2.10£0.21 1.23 +0.11 1.14 £0.02

2.2 BRIBEHREER
BIEEFRERHENESSHBI,ME 25 B%

A& D KF/NTF 20 ng/mL HEAR D GRZ W 21
~30 ng/mL HELEED AR, BN ARFHE,25-
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OH-VD E¥{H M B FE®H KT, FHi¥E S
(P=0.001),25-OH-VD R E #BEEH:97.0%,
B EERERNT6.86%, 1,25-(0H),-VD E#,
BE 42.0% NBRTE®KF, L 50 ~70 & A8
HE. N-MIDETIEHKF, BimHEH:80.54 %,
A ¥E X (P=0.006),PINP & FIE#H/KF, &
RN 48.30% , BEHITFFE X (P=0.023), CTX
EFIEHKFE,PTH & T IEH K¥, I RHEIHH ¥
# X (P>0.05),BAP TRAP-5b IF % . #IRMAK

R HE LS, WEA PTH & TE#, 2% XK.
42.6% THRNAEXITFEX(P<0.05) , K4
HKIrHAXRBER(K2), HERESE,30 ~
40 % 41 ~50 ¥ ,51 ~60 # ,61 ~70 % ,71 ~80 %,
81 ~90 %,25-0H-VD R EBHESF H:97%,
100% ,92.9% ,100% ,95.9% ,92.7% , 5t = IR R
435 % :76. 86% ,89.3% ,51.4% ,81.5% ,72.6% ,
78.1% ,

T2 AREREXBARBRBERLE( L)

Table 2 Comparison of the bone metabolic parameters among different age and regions (% +s)

F£i A% 1,25(0H),V  250HVD BAP CTX NMID TRAPSb PTH PINP
(%) (#)  D(pmol/L) (ng/mL) (ug/L) (ng/mL) (ng/mL) (U/L) (pg/mL) (ng/mL)
30 ~ 40 36 102.1:7.06 14.4+1.2 14020.8 0.21:0.03 3.9x0.4 36201 69.927.1 69.249
41-~50 75  68.0:4.5 15.7:1.1 15.6%0.7 0.15:0.01 54204  2.7:0.1 99.6:8.3  53.4:2.7
51 ~60 70 58.1:3.8  20.8:1.9 230209 0.24:0.02 10.520.6 2.1:0.1 823279  49.7:2.2
61 ~70 81  60.8:55 16.5+1.0 24.2:1.1 0.21:0.01 7.0:0.4 1.3+0.1  54.624.9  56.53.9
71 ~80 73 97.0:4.8  17.4+1.8 24.5:0.8 0.24:0.01 7.8:0.6  2.2+0.1  39.0x3.8  69.0x5.3
81 ~90 41 81.3:44  16.9£3.1 229:1.4 0.56:0.17 10.720.9 2.7£0.2  49.9%51 63.3:4.4
i 81 89.9:89  17.5:1.1 20.1:0.6 0.25+0.01 7.8x0.4  2.3:0.1 73.6:4.8 57.5:2.8
£t 73 85.8:3.5  16.8:0.8 22.3:0.6 0.25:0.04 7.420.3  2.2:0.1  59.8:3.2 59.8:2.5
&it 376 87.9:4.9  17.2:0.7 21.2%0.5 0.25:0.02 7.6+0.3  2.3:0.1  66.8+2.9  59.6:4.2
2.3 HEEHEK £33 AFAEREXEEFELE[( (%) ]
RE 2011 EH R T A L(WHO) 32 W bR e Table 3 Comparison of bone mineral density among
R EELE RS B RS 20 E BB different age and regions (% )
WEFIEHRE S TS = -1, AN EBEY,; -2.5 E#(%) Hi% FRE¥R  BFERS  FHEHAER
. . \ Y,(30~40) 36 29(80.6%) 6(16.7%) 1(2.7%)
<T5 < -1.0 BRI A BB T HI < -2.5, Y, (41 ~50) 75  46(61.3% ) 25(33.4%) 4(5.3%)
¥ B RER, MRRMFRE - BLERN Y,(51-60) 70 24(34.3%) 31(44.3%) 15(21.4%)
HEIFR M EaEEEERE" . MFILE. Y, (61~70) 81 13(16.1%) 37(45.6%) 31(38.3%)
?ﬁ’,?ﬁéﬁﬁ'ﬁﬂﬁu&d\? 50 5%%,&,E%%§7qum Y (71 ~80) 73 5(7.1% ) 30(40.8% ) 38(52.1%)
Yo(81~90) 41 1(2.4%) 10(24.5%) 30(73.1%)
ZHRMR,ZH = (BMDysy - BMDgrpinssn )/ W 190 57¢30.4%) 7i(37.1%) 62(32.6%)
SDmuprnssuo BIL S0 ZBH EEFHL, BE R 186 61(32.8%) 68(36.6%) 57(30.6%)
&3t 376 118(31.4% ) 139(37.0%) 119(31.6%)

EXKFEFRH TEER, T = ( BMDyyy
BMDE#?iﬁAEﬁé%‘fﬁ )/SDEﬁ'ﬁfFAﬂ‘ié%fg ° ﬁf &: ﬁ & 5}
2,30 ~40 % 41 ~50 % ,51 ~60 % ,61 ~70 % ,71
~80 % ,81 ~90 % B HEEM L, (g/cm’) 51K
1. 107 £0.098,1. 066 £0.091,0.953 +0.076,0.937
+0.086,0. 883 +0.079,0. 843 + 0. 087, BMD B4
BEKMERK,SOZUEEEERETR, E25A
it B X (P <0.05), BAAR, BRAEME 119
#l,531.6% ,B8BLE 1396, 537.0%, Y,.
Y, YVABRRENRBREEZFARITEREN(P<
0.05) HAERNUBE LB RARNERERERT
Giit 2B X (P >0.05) . BBV H £ R T L
H#EY(P>0.05)(£3),

2.4 XMW

B AT &, SR BL Pearson MM TR,
25-OH-VD 5 CTX .TRAP-5b B B A (r = -
0.12,r= -0.19,P <0.05),1,25-(0H),-VD §
BAP HHBIEAM % (r =0.311,P <0.05), I3 25
(OH)D 5 PTH, & # BMD ¥ R &M AHRX (P>
0.05), LA 25-OH-VD ¥ B745 & ,BAP.CTX \N-MID,
TRAP-5b . PTH.PINP R EE B H# T E L HEE
#8343 47, 32 8] CTX . TRAP-5b £ &1 25-OH-VD
KFEFMmr HAHEE BB FE R Y =48.818 -
3.209X gy —2. 232X pppse0 BA 1,25-(OH),-VD HH
A58  BAP,CTX .N-MID.TRAP-5b PTH .PINP % %
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AT L& L HIE 54, £ BAP N-
MID 25 1,25-(0H),-VD A FEHML AR E &K,
ISR .Y =19.591 +4.1X,,, — 2. 464X g0 o

3 itig

FRBARED A SREN A ILEERE, K
HEEREBITTEREBR, A2 RKEE R
TERRES, BEERER S REEEVE
FRE BHRE AEREMEEIREZHEER
B0, fn o] B30 T B B R B A K R 12 W B R AL
+4r%E, #4ED,(VD,) BREARBMERNAT
WE,EHES BREAET LT LER, ol {2
EHRBAT AR FERENE M, VD, £ A
25- 4L’ 1E T & 25-OH-VD, E B if s /M E la
BACBMAT R AEEESEK 1,25-(0H),-VD, @
HgEAEED ZE(VDR) # FREHMENHE BN
W ZAIER,

AKFFEREEE D% UL B h kT 4E
WO ANEY TR BHNREER. KRLAERZE
S E SN R A e S MAEEZ D W, B
HERNELEEDBRZHN - IBEAIFTANER,
PliABGEE DBz R BEFETHARASH, XBFE
57 1% BB R AL REREE D BRE" BRM
A 40% ~80% A [Fl4E i AR Y [fiL ¥ 25-OH-VD K
f&F 20 ng/mL, ERE LT A FTHEEEHLKF
¥ i 25-0H-VD 3k 17.1 ng/mL, %4 E D = &
5 68% ) E R EF#E,S50 X EEE A MEF 25-
OH-VD 28.3 ng/mL!"" , % b X {g j & #4 25-OH-
VD3 = # 70.54% , R E# 23.51% ", RE®
A REPFE B~ B O B4 ol {2 i 25-0H-VD A4 iR,
H H& 30 ~60min/d X SR KESR AT EE
REFRMER™ . BALEEE D HAEMELLEL
A MAERBENRERAEERRY . T
M T B2 M T A T 3 SR, AR
B FHRZ 104.06°, 4645 30. 67°, F4E M )| A Y H
BE B[] 3 900 ~ 1400 h, & BH 48 &1 3% B % 370 ~ 420
kI/em’, KEEJERTREAREE T WK HRKER R
HAgELER D, BREAE D A RSEZ M EREA
fEE2EM . R, RERRABFRX THE)IA
WEEIR S BRMOELE D KEHTLEMEE,

ARG R BN, BIKAR 25-0H-VD A2 &
R K97.0% 5= HBIRHERNT6.86% , HEW
BAYR #EEDBRZBIAEBRELYT, HHL
ZM%, X L ABELERED CERE G

BHEEN, RS XE L2, MEE PTH 5 T IE
WOHARERANABER, BRRGREY N WE
SEMTEEKE, BREREY 1 BT EREEE
WMKBETE®KE BRREHAREFRT , BE&H
M FIEER, Xt — B RN R, &
WRTHAHXFIRELE R D REHBRZ 6]
BEE EEER, —ERNPEANKEEERLU
HMYHRHAE MESHEEE D MR E. AN
SRS, —EARBRERATELR AEE
HKER MBI L = pAES KEAREHE,
KIS e BRI . =R B NI BTt
Ho 3 4 B AT EEAL , H B A, N2 3K JUAE )
KESBERTE, ERALEN KRBT EREMEMA
P SMESIN RS E, EWT A5 EKREEE DK
M, Ak K&t EIE 447, K3 25-0H-VD
ERECHK . MBOGRRERREAL B E M
¥, BIR C IRk R A R 0 RIE R R &
YRECHK IIE OB ERREAE R T
BEAREREEE BEYRUBEARETE
ERENEANRBEEERVERGEY, &5
25-OH-VD 7£ B Ui i B 3 HT B Mk, 1, 25-
(OH),-VD 5B HHMEA B & EMX, FRtt
BB A ANEE, B T HORE T BA A
Mo, HEBR AT B B SRR, R R B E A
MIEHEMEE R AR RBRER, B 1,25-
(OH),-VD HBI TREVER. SR ER, BHBRN
o FRE R N W RR B E, BB A R R
BRI HTTAER, EEED FBERERBE
B, AEMTEERE, TEI—FHRERR.

30 ~40 HERABRANE | 6, FRBSE
6 6, ZAERABETEEHLF - EHEFHE,HE
FHERERMA L, 61 U LFRAFTHEER
ETHR BERAMRHNBREABAF, 61 ~70 %,
71 ~80 % ,81 ~90 % 41 & Ji B #A B9 B H 4 K
38.3% ,52.1% ,73.1% , B, BB & HE# + 52
HE,GMERZSM/INES, SR EEL.
AAZEESEARKEY, LE BB O RS
RAELEZED AV ERBENGY, LITRERTH,
BAOERHENEINSIRAOBRE, SHERERA
MEBRERATZR, NBRREBFERAGHEY
AEFR EMEHBEUH EEENTRRE. 4
HErF D B uf, BOR 35 AR 32 B0 BRI, AT 5
BEGgEETREBRDELE, FEHRIESL, LF
25(OH)D /K ¥ 5 PTH ¥ Ji .BMD & 3 fi A 56, &
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KPR PTH EA LR D RZANER THAR
DARA HEXBHALIT2ER BARMNKTY
KEEA, #— B RIEE

BZ BB EFRABRTHIFERERD
AFHZ FEELEMEREBE KEHROR
HA R D FIRNBEX R, FENHERH A
BER BRAB TR ARMEFFARMEER
DWBANSIEER, FEREACHAELERD
BAMEFHEHM A FEREE, ATiREERN
BRER
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