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Pekbo WA Z RIS R 25- 5344 K D(25-0H-VD), FE452 (CT), N-Ji 45 % (N-MID),
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THATAR, N SPSS29.0 BRAEXS BHE AT SARACE A et LR AR AE AR AR KT I 28 e, 4
B AR LS AR KA St BB R A LI AR K P 2 . 53R A b Fs kS Bdd i 7 4 25-0H-
VD 61.93(49.17, 77.12) nmol/L, CT1.43(.53, 3.01)pg/mL. N-MID16.0(12.8, 20.2)ng/mL. P -CTX397.0(295.0,
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The Analysis of Biochemical Indexes of Bone Metabolism and
Influencing Factors in 6462 Adult Population in Kunming Area
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(Dept. of Clinical Laboratory, The 1st Affiliated Hospital of Kunming Medical University/Yunnan
Key Laboratory of Laboratory Medicine/ Yunnan Innovation Team of Clinical Laboratory and
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[Abstract] Objective To investigate the relationship between the biochemical indexes of bone metabolism
and gender, age and season in adult residents. Methods The data of 6462 cases of physical examination in the
physical examination center of the First Affiliated Hospital of Kunming Medical University from January 2021 to
April 2024 were retrospectively analyzed. Gender, age, 25-hydroxyvitamin D(25-OH-VD), calcitonin (CT), n-
terminal osteocalcin (N-MID), and B —collagen degradation products (Beta—CrossLaps, B —-CTX) of all subjects
were collected. The data were grouped according to the reference value range, gender, age and season of

biochemical indicators of bone metabolism. SPSS29.0 software was used to conduct the overall level distribution
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statistics of the data, compare the differences in the level of biochemical indicators of bone metabolism between
groups, analyze the correlation between the level of biochemical indicators of bone metabolism, and explore the
influencing factors of biochemical indicators of bone metabolism. Results The overall median levels of biochemical
indices were 25-OH-VD 61.93 (49.17, 77.12) nmol/L, CT1.43 (.53, 3.01) pg/mL, N-MID16.0 (12.8, 20.2)
ng/mL, B-CTX397.0 (295.0, 527.0) pg/mL. N-MID was significantly positively correlated with B -CTX (r, =
0.748). The effects of gender, age and season on 25-OH-VD and N-MID were statistically significant (P < 0.05).
Conclusion The overall median 25-OH-VD levels in this study population are lower than the normal reference
range, and vitamin D levels are generally insufficient and more common in the younger study population,
suggesting that vitamin D supplementation may be an general public health issue. The overall median CT, N-MID
and B -CTX levels are in the normal reference range, indicating that the population is in good health on these

indicators. Gender and age are significant factors affecting 25-OH-VD, CT and N-MID levels. Age is a significant
factor affecting 25-OH-VD and N-MID levels. Season is a significant factor affecting the levels of 25-OH-VD, N-

MID and B —CTX. N-MID and  —-CTX may have a close biological relationship.
[ Key words] Biochemical indexes of bone metabolism; 25-hydroxyvitamin D; Calcitonin; N-terminal

osteocalcin; [3 —collagen degradation products
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% D(25-OH-VD). F&45Z (CT). N-Ui 452 (N-
MID). B -eJEFEME =P ( B -CTX),
1.3 BRifEhIERSEE

1ML 25-OH-VD 275 i [ DL E Bri B g i
HESFEWASHAMED . IEWESHERE 75<
25-OH-VD < 250 nmol/L, NS HHILE 50<
25-OH-VD < 75 nmol/L, k= {H 2 % (€5 F 25-
OH-VD < 50 nmol/L. L& CT LL % FG F& 45 2 46 )
R & (b2 E RO W B A S hiifE: IEW
HSZETEE . Bk CT < 9.52 pg/mL, o CT <
6.40 pg/mL, Ifil3E N-MID F1 B -CTX LA { Hf4E N
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(WS/T357-2011) ) A Z%briE, N-MID iE# {H
SHEZAGJEHE . BAE 6.00 ~ 24.66 ng/mL. L4 2%
HI 4.11 ~21.87 ng/mL. ¥4 28 J5 8.87 ~29.05
ng/mL; I B -CTX IEHHSHHER: Ji1E43.0~
783.0 pg/mL. L P42 68.0 ~ 680.0 pg/mL. %
PEA8 28 )5 131.0 ~ 900.0 pg/mL.
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Whitney U B FIK: 5, 22 20 18] 3R H Kruskal -
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KA, TERHC REUERE . 520 R 2 5B R
£ 4512 Logistic A3, R P<0.05 fE R 1 %
PEIKE R VEAT 17 AR 18 0] PR AR 5 (52 ] A 36 7K o
K oa =0.053ll), P<0.05 NEFAEGITHEX,
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2.1 MFESREELIERKEZEDHER

I ¥ B AR A 1k 38 FR 25-OH-VD IE % 41
1807 15, 5 Aaf%LK) 28%; AR 2932 41, 5
45.4%; =20 1723 4], 5 26.6%; AR
61.93 nmol/L, 4T AREHSHMEEHE ., CTEH
20 6246 ], (5 ANEL 96.7%; S 4 216 4,
ti 3.3%. N-MID IE% 41 5 750 f, 5 5 A 50my
89%; FHMH 712 4)(11%), B-CTX IEH 4 6139
B, RN 95%; StE A 323 1] (5%), UL
1.
2.2 AEMER mEE R AL ISR ER R

25-OH-VD. CT . N-MID F1 B —-CTX f4 /i
BOKF, ¥ BEMT B, AR 0SS
R AT bR KT 22 7 A ST E X (P<0.05),
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Tab.1 Distribution of biochemical indexes of serum bone

metabolism
A Vol n(%) M(P,s, Ps5)
25-OH-VD IE#4] 1807(28.0)  87.40(80.35, 99.75)
(nmol/L)  RIE4 2932(454)  61.67(56.15, 67.70)
B=4 1723(26.6)  42.02(36.92, 46.10)
Bt 6462(100.0) 61.93(49.17, 77.12)
CT IERH 6335(98.0)  1.38(0.52, 2.90)
(pg/mL) Rzl 127(2.0) 10.54(9.69, 12.56)

=it 6462(100.0) 1.43(.53, 3.01)

N-MID WEH4 5750(89.0)  15.50(12.50, 18.70)
(ng/ml)  Sa4 712(11.0)  27.80(25.10, 31.70)
Bit 6462(100.0) 16.0(12.8, 20.2)
B-CTX IEH4] 6139(95.0)  387.0(289.0, 503.0)
(pg/mL) Sl 323(5.0) 889.0(806.0, 989.0)
Bt 6462(100.0) 397.0(295.0, 527.0)
W32,

2.3 AREEHMEESREELIERAKERR

25-OH-VD 7K - 51 ~ 65 % Fl > 65 B 4E#8 4H
e, <30 ZAEIRAH RN, CT K < 30 B4R
HEEr, 51 ~64%F > 65 L AFEMAHRM, N-
MID 7K < 30 Z AR ey, > 65 % ARl 4
o B-CTX KV <30 B4 e, > 6584
B2 B A . A TR) A 08 L7 B AR A fb 48 AR /K F 22
SHGITFE L (P<0.05), W3,
24 AREZETMFEENIERAKERRT

25-OH-VD /K F Rk B4 e i, X4 IRE,
BEARM ., CTKPATA R, KEHAR,
FEEAEAL. N-MID KFL& T4 e, EE4H
k. B-CTX KFHEZHiExE, EEHARMK. K
[F) 255 ML 5 A A AR F R p K 22 A G4
X (P<0.05), W 4,
25 MmiEFEREELIEREXE

¥ 25-OH-VD. CT. N-MID. B-CTX fEH
AR AT Spearman FHYEM T, S5 BN 4 T
FEFR PR Z ] 4 2 IEAHSE (P < 0.05), WL S,

% 2 R MR I 55 B A B LSRR A R [M(Pys, Poy)]

Tab.2 Serum biochemical indexes of bone metabolism in different sex groups[M(P,;, P;5)]

ZH 5 n 25-OH-VD ( nmol/L) CT (pg/mL) N-MID (ng/mL) B-CTX (pg/mL)
Bk 3729 67.05(54.33, 81.42)™" 2.38(1.29, 3.98)™ 16.3(13.30, 20.10)* 419(318, 540)™
ELQc: 2733 55.58(43.40, 69.29) 0.52(0.50, 1.18) 15.6(12.30, 20.30) 361(263.0, 504.5)
VA —-22.35 -46.01 -3.76 -11.45
P <0.001" <0.001" <0.001" <0.001"

SR AR, TP < 0.001; "P < 0.05,
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Tab.3 Serum biochemical indexes of bone metabolism in different age groups [M(P,;, P,s)]

25 n 25-OH-VD ( nmol/L) CT (pg/mL) N-MID (ng/mL) B-CTX (pg/mL)
<30% 653 52.65(42.08, 65.85)"" 1.76(0.77, 3.18)" 18.80(15.30, 22.70)™"  454.0(356.50, 596.50)"""
30~50% 3425 59.80 (47.87, 73.23)"™  1.55(0.60, 3.20)™"  15.60(12.60, 19.10)™"  380.0(283.50, 502.50)""
51~65% 1657 69.06(54.50, 85.57)™" 1.19(0.50, 2.81)™  16.50(13.00, 20.90)™"  418.0(312.00, 564.00)""
> 65% 727 68.92 (55.14, 86.32) 1.05(0.50, 2.35)% 15.30(12.00, 20.20) 367.0(252.00, 493.00)™
H 413.48 78.31 190.09 174.22

P <0.001" <0.001* <0.001* <0.001"

530 ~ 508 LA, *P < 0.05; 551 ~ 658 AR, 2P < 0.01; 530 ~ 50% R, “*P < 0.01; ™ P < 0.001; *P < 0.05,

® 4 FEFFTMFBREELIERAKTRR (M(Py, Pl

Tab.4 Serum biochemical indexes of bone metabolism in different seasons[M(P,, P,;)]

2051 n 25-OH-VD ( nmol/L) CT (pg/mL) N-MID (ng/mL) B-CTX (pg/mL)
BE4 613 60.22(47.34, 73.55) 1.04(0.50, 2.70)""  16.90(13.45, 21.60) 437.0(316.50, 606.00)*
B4 2275  60.57(47.64, 75.16) 1.43(0.54, 2.88) 15.70(12.50, 19.80) 379.0(280.00, 508.00)**
B4 2835  63.98(51.42, 78.82)™"  1.45(0.58, 3.09)° 15.90(12.60, 19.70)™*  397.0(297.00, 522.00)***
A4 739 61.48(47.22, 76.30) 1.72(0.54, 3.55)™ 17.10(14.10, 21.30)™  417.0(308.00, 538.00)™"
H 49.25 31.81 65.27 59.70

P <0.001* <0.001* <0.001* <0.001*

SR, "P<0.01; SLFY L, P <0.05; 5E&FTHHLE, *P<0.01; SRAELILE, **P<0.01; 5&ZF4ILE,

***P <0.05; 7P <0.001; *P < 0.05,

x5 MEERGELERBEXE)

Tab.5 Correlation of biochemical indexes of serum bone

metabolism(r,)
i &iztan 25-OH-VD CT N-MID  B-CTX
CT 0.118"
N-MID 0.001 0.064™
B-CTX 0.034" 0.061"  0.748"

TSR0 1K B B2 (WU ).

2.6 MFEREEMIEIRREZ

Pl 25-OH-VD, CT, N-MID, B-CTX. 151,
RIS RN ZETAE AR 5, Ay A A T B AR A Ak
FEARE M R K 2432 Logistic B35 . 25-OH-
VD 44 A CT, N-MID., B-CTX. PhH]. 42
5, CT40 A 25-OH-VD, N-MID, B-CTX.
. AR A ZETT , N-MID 44 A 25-OH-VD. CT.
B-CTX. M:5%]. HFRMZETF, B-CTX A 25-
OH-VD, CT. N-MID., PE5I . 4% 12544 2 [n]
HAH . SRR PERIXT 25-0H-VD A~ 2 5%
A Fe 1247 X [Exp(B) = 0.574, 95%CI0.504 ~
0.653, P<0.001]. < 30 % 444 % 25-OH-VD
AR A Gt F0E X [Exp(B) =2.924, 95%CI
2.188 ~3.907, P<0.001], 30~ 50 % 4FEHLIX} 25~

OH-VD A2 Ge it X (Exp(B) = 2.051,
95%CI1.706 ~ 2.467, P<0.001), #HZ=Xl 25-0H-
VD AR 15 A gt 2 L [Exp(B) = 1.322,
95%CI 1.007 ~ 1.736, P<0.05], % 6 W/~ T I
A AE L FR AR L A A 25 R, o HA 4R
ZAEKE P< 0.05 1Y A5 &,

3 it

3.1 25-OH-VD 55 E#R =T

25-OH-VD J24E/E & D 7E MR P i FEIE R,
TG 442 D 8 FRREST, AR DX
HBS R R EOCE L, B AT B TS % WO R B
EwETAE S AR ER, 2B 25-0H-
VD 7KV P ) v Ay 2R B 5 M4 Y 25-0H-VD
IOV 2 T PR, XS A ORI AR — 2
B VO o3 AL B I B L A AT EE, K
2= SRR AT RE SR P ANE B L AR B R R
PHOCBR 3 LA 22 S A OC© %F8 bn i A1 0% b v 2
R, BEEFRAIG, MAZ R 2: 5 7E
e AR ZENT P BRI, B 25-0H-
VD K Pi s, AFHRZ, HEFEHARM. F&1
HEAFE B EZF(P<0.001), XA HES H BT
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Tab. 6 Logistic regression analysis results of biochemical indexes of serum bone metabolism

oy

T ETT B BRMEER R p Exp(B) TW%%UL@

25-OH-VD W 0.413 0.134 9.583 0.002"

A 53] -0.556 0.066 70.577 <0.001" 0.574 0.504 0.653
<30% 1.073 0.148 52,617 <0.001" 2.924 2.188 3.907
30 ~50% 0.719 0.094 58.245 <0.001" 2.051 1.706 2.467
B 0.279 0.139 4.039 0.044" 1322 1.007 1.736

25-OH-VD Wi 0.206 0.159 1.664 0.197

Bz 53] -1.586 0.076 436.943 <0.001" 0.205 0.176 0.238
<30% 2.133 0.168 161.288 <0.001° 8.444 6.075 11.736
30~ 50% 1.185 0.122 93.612 <0.001" 3.271 2.573 4.158
B -0.579 0.118 24.037 <0.001" 0.56 0.445 0.706
BCTX 5 -0.362 0.183 3.911 0.048" 0.697 0.487 0.997

CTHH W -4.141 0.426 94.38 <0.001"
53] 1.078 0.224 23.197 <0.001" 2.939 1.895 4.557
25-OH-VDAN 2 -0.471 0.222 4.492 0.034" 0.624 0.404 0.965

N-MID 5% G -1.584 0.192 68.339 <0.001"
53] —0.466 0.093 25.057 <0.001" 0.628 0.523 0.753
<30% 0.684 0.169 16.299 <0.001" 1.981 1.422 2.761
30 ~50% -0.408 0.146 7.858 0.005" 0.665 0.5 0.884
HE -0.415 0.181 5.254 0.022" 0.661 0.463 0.942
CES -0.567 0.139 16.506 <0.001" 0.567 0.432 0.746
&= -0.559 0.134 17.302 <0.001" 0.572 0.439 0.744
BCTX 5 3.304 0.134 606.871 <0.001" 27.23 20.932 35.412

B-CTX 5 B —4.808 0.320 225.361 <0.001"
B 0.869 0.246 12.452 <0.001" 2384 1.472 3.863
25-OH-VDIEH 0.379 0.184 4250 0.039" 1.461 1.019 2.096
NMIDSH 3.304 0.134 606.550 <0.001" 27.210 20.920 35.393

‘P <0.05,

] FZE A2k B A5 0 2= PR AR A A OO A B
REWNGEAERD AN S SRR EA X
R, GBRHMNEILBEATHEERZ DA
A 2 RORXT A R D b e H S SR
AL, TR EARME S . AR A AT A
7% Ik,
32 CT 53 . ERET

CT J2& 1 Ffr pig FF R B 0 76 25 200 1 2 D 14 22 IR
R, EERATEMS D REREEERY, A
AR R, CTAKPAEMER 55 Ve T Lotk
ERA G FE L (P<0.001), $HE0Hr 455 5
N CTZKF- B & AR 8 py 3K 2 B W E (P <
0.001) FRERaH, XHEZH TREE F RIS,
B A A AR, B R SORT BT B T RE B
I, FEEEE TR, BRmMmARA L, CT

KPFHERNFEETHZEAES B X (P<
0.001), ZZ=HEY CT Ko, HIKEKFEHM
BRM, BEHARMK, CT/KFRZET AL, W
AEZ N H B4 R D A EEoR I, migEk &R
D AR S A5 ) R, BT CT 3
P A5 K, 4i4E D By Z A5k T B 21
TR R [ 55 ZK -
3.3 N-MID 543 FigfnE=TH

N-MID 2 1t 50 & 4 ffl o3 & H B, nl
VE R PPAG B AR B B R R AR AR, AR
TE A e o 5 AR AR B o
Mrig 7R N=MID /KB4 5 oM A7 e o 5 1 2
5 (P<0.001), X0]feSE M T B MR
PRV R Ry A A 4 . BE B AR IS O K
N-MID /K VA r TR, #E 30 ~ 50 % 41 ik ) e 1%
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M, X ATRE S AR B E AR R . BEJS
TE 51 ~ 65 % 2L N-MID /KF-4 fr b7+, X nl e
AT AR R AR, DL AT R RE 1Y)
RTESENN, 7T G823 >R HUTE 22 )4 il Of 24 -5 B % {gkt
FED, AE > 65 %4, N-MID KFEHR TR, &
A BB & A B A A0 1 e 25 R SO JRUS: 184
Ao PRTEARFFEBH B, 7B 2R BUR W]
PR P B e A5 L R 9 I 45
34 B-CTX 545 . FHFZ=T

B-CTX /& 1 Fife s i R B i bn 5, &
BT B WS R T BRAR R, 38 R IR B e
FAE 8 PRI 1A T T 97 0 2022 ASRIF 5 5080 4
WrimmsBvam g-CTX /K B & T Lthd
(P<0.001), iXFIHESE M T 5 M Lot 7e B0
B WO R AR 22 5 o SRR XK E AT B %
fa FEVEAL FIAS BRI 75 225 RN 2R . A5
BRI R B —CTX /K7 A [ 4 I 21 22 [6) A7
G2 X (P<0.001), FAFRMH(<30%)
) B —CTX K i i, X Al RE 5 4F 52 1 B R s
BRA K., MEFBPEK, B-CTX KFETE 30 ~
50 %A T R, X TR P AR R G B AR AR
b K. MJSTE ST ~65 %4 B -CTX /KA fr L
Fr, X ATRESE TN AR M R AR, B -
CTX 7K V-1 33k L6 45 £h 1] B S B T B % Bl 2 47 1% 119
B R A A S AR L. PR, AR RS
M) 1L 3 AR A fRFR bR B —CTX K EE R #E
3.5 AEIEFRMEXME

N-MID 5 B-CTX BMIE R E r, 7 0.748, 2
THUHE s (%) 1EAH S E 5 A B 28 R — 30, ik
I EEE R AR S, RPIN-MID 5 B -CTX
ZIAETESRIIEAI GO R, X RUIFE B QUG 72
o, BB R (N-MID) A I ( B -CTX) Z (R AF7E
BRI E SRR, SHIR RS, A
VRIS

25-OH-VD 5 CT. N-MID. B-CTX Z [d] (¥
FRMEERSS, MTREE B 25-OH-VD 7E 835 #5185
5 T P FH AT BB AS 2 30 Ao 5 ) 3 48 s of ST
PR, CT 5 N-MID. B -CTX Z[a]AH MRS,
Al BE R W T RS R AR B R R E R B
%%, HVWREZ BN ZF0 R ZE A2 .
3.6 HEIEHRFINEER

FEARWF TR R 2 U A8, i v B AR
AALFE bR IE W AP R E S RG], AR,
Bl = 21 A R LR

FE 25-OH-VD flrh | R R 4Rk = 2 19 55

PE B {E 4> 91 -0.556 F1-1.586, H 2% %A %1%
BEX(P<0.001), FHILILRE 25-0H-VD A il
B, BRI T L MR A B AR A U o axX AT
BE R R & 1E 25-OH-VD K AR L, Hik
PR 2o M ELAT B4 0 il R 0 8 R O . 7
ANEFERZ 24 HF, <302 4 BN 1.073
12133, LB 25-0H-VD NEERZH=Z, <30
A AR R T I AT IS B, A A R KU
30 ~ 50 & By AR AR T HALAE Y B, 25-OH-VD
AN RN Z ) AR AT BT . 51 ~ 65 % AHE,
TEARRGEZ 2 A4 B {43702 0.027 F10.058,
KBS R 0.785 F110.663, 1% B EIX
AMERYBE, 25-OH-VD A JE Ak = i XU 5 560
KBS AR IS i X

fECT S i B0y B{E R 1.078,
HAESG 2 EAEH 23 (P <0.001), Exp(B){EH N
2.939, HEEREFRME CT SH Al Rertm T4tk

TE N-MID 55 R, B -CTX =% 4
BH M 3.304, HEEG A LIAEH B3 (P<0.001),
Exp(B){E 427.23, BWRE B -CTX 8 AN T
IEH 4L, N-MID 54 n] etk I s

BARA AR RESTT EAEE, REEMA
[l AT 45 SR e as (LB BB R YE BRI K
S HA BT L, AR ASR (ST A
— AT

g LTk, RBH b X 2 R R i AR R
AR K, 25-OH-VD /K-F Sk i %k 61.93
nmol/L, X FIE®HSHMEMEH, Kilm AfEa T
AR EZRE, 2G5 2%, AR,
XS AR R — 8, SR IZ AR YRR
Db e 1 AN EE M AL TAERB, CT,
N-MID 1 B -CTX /KF-Ab TIEH S ZEEH, 7
B LCGIARTRAR, SR X S48 b5 b 32103 e
RO, N-MID 5 B —CTX 5 F 58 19 1E 41 56
(r,=0.748), FWX 2 M8l geA B VI A
SEEER . BTG EE R, HEWTE L AR
FEAT S 25-OH-VD 7K 52 2 (4 T B -5 5]
25-OH-VD & CT /K V- & 2 19 B0 (] 5 50 .
AR AT J2 N-MID /K i 3 iy Bl -5 B -
CTX 7K N=MID 7K - 35 A 1l A 7

[&% 30k ]

[1] skaawy, s, BAY. BRI ILIE bR R &
F IR (2023 BT RR) L] A B BB A 4= i, 2023,



136 R ERKFEK

%45 &

29(4): 469-476.

[2] hARBESE REMAIE T Eh5m o 4. o BB s
PARE TA TR 27 V8 e K il i g L TUA T Bl 4 R A A
()], vh A8 B b FE B R B3 2 A, 2019, 12(4):
317-318.

(3] BEAEMS, skIuA], skarer, 45, A2 D 5aU4E B8
RN FHHEFE (2014 AFFRUERR) [T]. A EB BTBAA AR,
2014, 20(9): 1011-1030.

(4] rhde AR ILFE A . B MER  RH4E :
WS/T 357-2011[S]. 2011.

(5] skwgiy, skea, Rk, % BREHE AR SE 0337 07
% Ul EE FRF MR Z2E, 2021, 27(10): 1405-1412,
1549.

[6] Jorde R, Grimnes G. Vitamin D and health: The need for
more randomized controlled trials[J]. The Journal of Ster—
oid Biochemistry and Molecular Biology, 2015, 148(4):
269-274.

[7] Van Driel M, Van Leeuwen JPTM. Vitamin D and bone: A
story of endocrine and auto/paracrine action in
osteoblasts [J]. Nutrients, 2023, 15(3): 480.

[8] Bouillon, R. , Manousaki, D. , Rosen, C, et al. The health
effects of vitamin D supplementation: Evidence from hu-
man studies[J]. Nat Rev Endocrinol, 2022, 18(2): 96-
110.

[9] Raymond-Lezman J R, Riskin S I. Benefits and risks of
sun exposure to maintain adequate vitamin D levels[J].
Cureus, 2023, 15(5): €38578.

[10] JEIZERE, fal 1L, X, 6 B IR Y 5 & 4F B s
AT B AR SRR T (1], Hr R AR SR 2%, 2023,
33(16): 2012-2014, 2030.

C11] VPR, 47 008, 254008, 5. 751 & JRURAR Fa R v
25(0H) D 7K B A 56 BG4 A 1 0 7 5 i) B 2R
(0] i B AA 247, 2023, 29(3): 385-389, 402.

C12] JER, b, Bk S, A5, sl DOR [RARES I £ I 44
AR D OAE AR bR SR B B R AR B A B (D).
B R A AR, 2016, 22(6): 756-760.

[13] Holick M F. Vitamin D: Evolutionary, physiological and

health perspectives[J]. Curr Drug Targets, 2011, 12(1):
4-18.

[14] Mithal A, Wahl D A, Bonjour J P, et al. Global vitamin D
status and determinants of hypovitaminosis D[J]. Osteo—
porosis International, 2009, 20(11): 1807-1820

[15] Wechsung K, Schnabel D, Wiegand S. Longitudinal ana—
lysis of vitamin D levels considering sunshine duration and
suggestion for a standardised approach for vitamin D sup—
plementation in children and adolescents with obesity[J].
BMC Pediatr, 2024, 24(1): 337.

[16] skilfiig, skHa2s, BARYE, 55 1084 il TRACP, CTX-
1. BALP. BGP, #% #§ X i 48 4% 5 BMD #H 3¢ P [J].
B R B A A4 AR, 2013, 19(9): 902-906.

[17] 3CE. thE4E Graves i 85 B A (LT An R AL T A
[D]. EEH: RABHEE R %, 2022.

C181 WA, skabh, sKAEAR, &5, M2 L d A fLigbr S
8 A DM A b (D] AR [ By B 2 4k, 2011,
25(6); 473-476, 486.

(197 speBA, Fawte, aveest, 55, SR 4 BS54 BT e
AR GBI SE (D). o i 5 00T 0 24 &, 2019,
34(2): 212-213.

[20] sk, HRs A e br SEH AL (2024) [J/0L]. HE
H B2, (2024-06-18) [2024-08-10]. https://
link.cnki.net/urlid/11.3701.r.20240617.0909.002.

[21] g, jGAk, Wy, 4 =Fra Qs S M rEis i %
SE B e N ], b EE 5L R, 2012,
27(9): 859-860.

[22] M4z, XK, 225025 B —IeISREmE ™), NI B 5 3R,
A 1 AU I i g e i A2 K JORTE e e R 12 W o 8
L] P ESERH2 I, 2012, 16(4): 644-647.

(23] 22, 2000 &%, i, 5. 2 BB 35 N-MID
B-CTX 5 i % B iy A & M #fF 58 (D). b [ 45 T
BRFAZRE, 2018, 24(12): 1591-1595, 1605.

[24] B, R4, AR, 5. RWIHLIX 2563 #] AHE4EA:
2 D EFAPIRA (], RUIERIRE240, 2022, 43(4):
19-25.


https://doi.org/10.3969/j.issn.1006-7108.2014.09.002
https://doi.org/10.3969/j.issn.1006-7108.2021.10.001
https://doi.org/10.1016/j.jsbmb.2015.01.021
https://doi.org/10.1016/j.jsbmb.2015.01.021
https://doi.org/10.1016/j.jsbmb.2015.01.021
https://doi.org/10.3390/nu15030480
https://doi.org/10.3969/j.issn.1006-7108.2016.06.021
https://doi.org/10.2174/138945011793591635
https://doi.org/10.1007/s00198-009-0954-6
https://doi.org/10.1007/s00198-009-0954-6
https://doi.org/10.3969/j.issn.1006-7108.2013.09.002
https://doi.org/10.7531/j.issn.1672-9935.2019.02.039
https://link.cnki.net/urlid/11.3701.r.20240617.0909.002
https://link.cnki.net/urlid/11.3701.r.20240617.0909.002
https://doi.org/10.3969/j.issn.1007-4287.2012.04.025
https://doi.org/10.3969/j.issn.1006-7108.2018.12.007
https://doi.org/10.3969/j.issn.1006-7108.2018.12.007
https://doi.org/10.12259/j.issn.2095-610X.S20220405

	1 资料与方法
	1.1 受试对象
	1.2 数据采集
	1.3 骨代谢生化指标参考值
	1.4 统计学处理

	2 结果
	2.1 血清骨代谢生化指标水平总体分布情况
	2.2 不同性别血清骨代谢生化指标水平状况
	2.3 不同年龄血清骨代谢生化指标水平状况
	2.4 不同季节血清生化指标水平状况
	2.5 血清骨代谢生化指标相关性
	2.6 血清骨代谢生化指标影响因素

	3 讨论
	3.1 25-OH-VD与性别、年龄和季节
	3.2 CT与性别、年龄和季节
	3.3 N-MID与性别、年龄和季节
	3.4 β-CTX与性别、年龄和季节
	3.5 生化指标相关性
	3.6 生化指标影响因素

	参考文献

