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Abstract: Objective To analyze bone metabolism characteristics and risk factors of bone loss in middle aged and elderly patients
with type 2 diabetes mellitus ( T2DM ). Methods Six hundred and twelve T2DM patients were divided into 3 groups according to
bone mineral density { BMD) level, normal group ( 108 cases), osteopenia group (281 cases), and osteoporosis group (223
cases ). The differences among the groups were analyzed. Results In females, age and the levels of parathyroid hormone ( PTH) ,
procollagen type I N-propeptide (PINP) , and collagen type I cross-linked C-telopeptide ( CTX) were significantly higher, but body
mass index ( BMI), uric acid (UA) , and 25-hydroxy vitamin D [25( OH) D] were significantly lower in osteoporosis group. BMD
of the lumbar spine _, was positively correlated to BMI, UA, and 25( OH) D, but negatively correlated to age, PTH, PINP and
CTX. In males, PTH was significantly higher but BMI was significantly lower in osteoporosis group. BMD of the lumbar spine,_,
was positively correlated to BMI and UA but negatively correlated to PTH. Ordinal logistic regression result showed that age, high
level of PTH or PINP, low levels of BMI, UA, or 25( OH) D were risk factors of osteoporosis in females. High level of PTH and
low level of BMI were risk factors of osteoporosis in males. Conclusion Bone turnover level increases in female osteoporosis
patients with type 2 diabetics but it has no significant change in males. However, low BMI and high PTH level are associated with

the development of osteoporosis in both female and male patients.
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B2 5 4H, 2 BUME R GG (type 2 diabetes mellitus,
T2DM ) H# B FRB AL 200 K+ A g, (]
SEELURMLH R BT o B AR A b G A AT R S
HAEDIRE, A B T AU B R 891238 ROT A
i 21 B BRI S T IR 4 O B BB b R E B AR
R LR IR A B BT R A —B, A5
FEA R LR &4 T2DM 835 B % )& (bone mineral
density, BMD ) /K42 4k , 73 e S5 #ERR AC S A AU
A AGTE BR B A S, 3 — 2B R AN [ A AR
T2DM B # & &/ R ERN R,

1 #EIMTTE

L1 —BHR

W 2015 4F 8 F Z 2017 4F 4 F 78 [F] 3% K4 Mt
J& [R5 B2 B i 43 B B /4 th 22 4F T2DM B & 612
B, Hodh B3¢ 296 ], £ 316 i, P ¥ 4E 3 (62. 04+
8. 11) % . G ABRHME: #2 IR 1999 4 WHO ¥ IR Ji% 12
Wr K43 BU bR HE B2 0 T2DM B 8 & o HE BR 5 i
(DRBIFMNR JEERAR NEaERH A .
AU IR 5 (2) oAl P 23 8 A e L XU I
VW 5 (3) B 0B BT B A 25 ) W B SR 3R S 2 W)
HRBE Y . 5 BB AL 812 WibR i 2 1R 1994 4
WHO 77 1 J7 5, Bl 52 & & A BMD 5 [a] M ) e {1
HEEML, A= E— L EWAH TE<-2.5
HB BB, -2.5<TH=<-1 FFEHD,TH>-1
RHEBIEE, B BMD KV 44 . HEEEH . H
HDH B RBAA A
1.2 ik

WedE B A VRS AR B AR E E R,
T8 K & 48 $0 ( body mass index, BMI) = (K &
(kg) /B (m®) . T =425 I Bl B0 ki, R A A
2 A A 2 A AU E R TR (uric acid, UA) (H il = i
(triglyceride , TG ) , & Il [ % ( total cholesterol, TC) |
% ( calcium , Ca) . # ( phosphorus, P ) 2245 5 , & JE K
A S L A & Bk 4 & M ( glycosylated
hemoglobin, HbAlc) , R E Y K E601 & {h3 &k
JEH BT AW T OBYET OB BN - K 3 Ak
( procollagen type I N propeptide , PINP ) . FF R 22 I #%
% (parathyroid hormone, PTH) , % F £ EH £ £\ 5

ELx800 F b5 A I & T B % IR 22 Bk € - OK ¥ Ik
(collagen type 1 cross-linked C-telopeptide, CTX) 25—
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I SPSS 20. 0 i it e R b A B g o dr . 1E
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U7 25007 s AR R AT B R M S 8 o L E S
B o LR IR 25 5 JHECHORLR X K30 49 47
R BF 8 2 A 28 & 43 5l R M Pearson A 3¢ K
Spearman ® #H 3¢ AT AH & Pk 4 M. R A T
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2.1 A[FE = T2DM B E M0 R Lt

612 f T2DM H & +#, & & IE % 108 f
(17.7%) , B2/ 281 ] (45.9%) , B FLHifn 223
#1(36.4%) , B & IEH 4 B2 H B R A
F/4r 4y Bk 54/54, 1547127, 88/135 (X* =
11.859,P=0.003)
2.2 ZHEATR B R T2DM B I K 75k b 5

B BN B AR PINP B m T8 8 EH
HAERWAH(P<0.05),PTH CTX W.3# & T8
HIEHH(P<0.05), HHEBEMHSEE VA BEFMR
T8 & R ARS8 /A4 (P<0.05) ,BMI B 1K
THEIE®RH(P<0.05),25(0H)D BELT & &
W (P<0.05), B4 EH R . HbAle TG, TC,
Ca.P /KT EEF(P>0.05) %1,
2.3 BHEATFE R T2DM £ I K 7E R b

HRB A BHE PTH B &5 THBIE®HM
BB /4 (P<0.05) ,BMI § % T8 & 1F % 4 Ml
HERADH(P<0.05), FRIEFH . FERDH.
HRBAH Ca K FZBWEM,HEEZR LR IT¥E
X(P>0.05) ., &AW UA HbAlc TG . TC P
25(0H) D, PINP  CTX KFEJR LB FEXER (P>
0.05), L% 2,
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Table 1 Comparison of clinical data between female T2DM patients with different bone mass

BRI

HEWH

A BB A A

i A5 (n=54) (n=127) (n=135) P
T/ % 55.96+7.35 61.81+7.91" 65.17+7.39"*% 0. 000
TR/ 9.31+6. 68 10.51+8. 27 10. 04£8. 09 0. 644
BMI/ ( kg/m?) 26.14+3.20 25.67+3.88 24.56+4.00" 0.013
HbAlc/% 8.99(7.70,11.07) 9.08(7.67,10.42) 8.80(7.02,10.47) 0.320
UA/ ( pmol/L) 321.85+72.86 313.25+79.47 277.71+79. 04 ** 0. 001
TG/ ( mmol/L) 2.17+1. 54 1.87+1.15 2.02+1. 47 0. 366
TC/( mmol/L) 5.07+1.24 4.80+1. 05 4.98+1.02 0.222
Ca/(mmol/L) 2.20+0.10 2.21+0.09 2.19+0. 09 0. 458
P/(mmol/L) 1.29+0.21 1.28+0. 19 1.25+0. 18 0. 426
PTH/( pg/mL) 37.24+14. 84 41.07x14. 35 45.03+17.00" 0. 006
25( OH) D/ ( nmol/T.) 37.36+18. 16 37.64+14. 11 32.45+10. 32* 0. 004
PINP/(ng/mL) 38.07+16.02 41.83+15.71 47.96+17.52** 0. 000
CTX/(ng/mL) 0.26(0.17,0.38) 0.26(0.20,0.43) 0.30(0.22,0.50) * 0. 026

T HEMERA R, P<0.05; HE WA LT P<0.05,
F2 BHARFSE T2DM £5 I K 5T L
Table 2 Comparison of clinical data between male T2DM patients with different bone mass

FE/ % 62.72+7.02 61.56+8. 31 61.64+7.97 0. 640
R R/ AR 9.72+8. 39 8.6£7.53 8.4x8.32 0.594
BMI/ (kg/m?) 25.1+3. 84 24.72+3.30 23.57+3.23°% 0.012
HbAle/% 8.15(7.05,9.92) 8.60(7.50,10.00) 8.60(7.40,10. 40) 0.362
UA/( pmol/L) 344.35+87. 81 337.06+82. 60 316.97+85. 84 0.108
TG/ ( mmol/L) 2.14+1.43 1.71+1. 19 1.79+1.31 0.104
TC/( mmol/L) 4.49+0. 89 4.60£1.08 4.48+0.90 0. 604
Ca/(mmol/L) 2.19+0. 10 2.18+0. 10 2.16+0.1 0.240
P/(mmol/L) 1.19+0. 19 1.19+0. 18 1.16+0. 18 0. 551
PTH/(pg/mL) 38.75£12.03 43.34+15.01 49.04+13.60"% 0. 000
25(0H) D/ (nmol/L) 33.29+10. 20 36.65+£14.03 34.27+11.00 0.154
PINP/ (ng/mL) 35.29+13. 32 36.22+13. 47 35.30+13. 38 0. 839
CTX/ (ng/mlL) 0.26(0.21,0.38) 0.28(0.20,0. 44) 0.27(0.21,0. 46) 0.750

ELBRUFAILE, " P<0.05; 55 B4 ILE, " P<0.05,

2.4 AR T2DM B FEHE L, ,BMD #HoeH %
53 Hr
2zt T2DM B JEME L, , BMD 5 BMI,UA .25

#&3 AR T2DM B F M L, BMD {940 B 24187
Table 3

Correlation analysis of lumbar spine, , BMD and

other parameters

(OH) D 7k F-IEAf3 (P<0.05) , 54E K% .PTH PINP | 47 — P
CTX fi#H& (P<0.05), Bt T2DM B &M L, _, i 20.299°  0.000  -0.074 0.210
BMD 5 BMI,UA [FAH26(P<0.05),5 PTH K1 BMI1 0.208"  0.000 0.269" 0. 000
FI%(P<0.05) L% 3, UA 0.177°  0.002 0. 146 * 0.012
PTH -0.127*  0.028  -0.139* 0.017
2.5 AFMH T2DM B EEFEERNEREE 25(OH) D 0.120°  0.034 0.019 0.749
LL BMD 441 N A8 & , 4 # . BMI UA .PTH .25 PINP ~0.252*  0.000 0. 004 0. 949
CTX ~0.160°  0.004  -0.082 0. 158

(OH)D . PINP .CTX 35 4 &5 &, % 1A F¢ Logistic [a]
VA58 T2DM A H R ERWNAERNE LR,
B (8=0.112,P=0.000) .75 PTH(B=0.023,P=
0.018) .7 PINP(8=0.027,P=0.004) {& BMI(B8=
~0.083,P=0.007) f UA(B=-0.005,P=0.000)

15 25(OH) D (B=-0.020,P=0.017) &% { T2DM
BEEFEERNERFAE, 5 PTH(B=0.036,P=
0.000) . {f BMI(B=-0.102, P =0.003) & &
T2DM B EBHEERNERHEER,
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ARWEFE T T2DM 8B # 4 5 5 B AL 0 LB o
36. 4% , Rt 1/3 15 Z4F T2DM B4 A8
JRELAS o 2ot T2DM B35 | BB v 1y Hu 7l 2 s
Tk, BB A7 I 00 38 i RV 36, PRI, o ek
T2DM f& 35 0 2 B A 50 0 A i BT R AR O S BT IA
JT o BMIJ&B R A B F 4 R K | 1x 5 W 14 BF 5 3R
TH— 35, 7B B B AR 325 B, FLAR I R S0
(1 %5 T AE J7 395, BMD R R ok fE
HEEF K UAKFREEEERNAERNE, EAHE
BMD 5 UA JKFIEM 6, UA xR Q4 25 16 A
RS UA RN MR FE R A X", R x5
£ T2DM f8 3 13T 55 R R B DG BK , F — 25 45
A R IUBLAF ST UE 5L

B 7T bR B BB A P 2> #2240 I 3 PINP A1
CTX 1 M BT 5T 95 % F iR & . PINP
SR A A0 A R RS TR R RE T CTX 2 I
4 B W R ISR . ABFROER T A TRE & T2DM
B PINP #1 CTX B4k, LR B B A
PINP 1 CTX 315, H 5 MMk BMD 7K 7 2 71 AH
X, 7% B PINP 22k T2DM & R R fak & .
i 5 Pk 45 41 6] PINP Al CTX /K V-G . 3% 22 7, 1R
T2DM B E B AL R AF AR A 5, B4
Lotk EER I N S e B T B YR
KT8 EA . X AT eSS A Ltk T2DM B
1% P9 38 3R KT (K 5 0 A O R, R R AR Y
RS BT R A G, PINP 8 I R 37 it
BB /N, R R B K T (T & 4
B, PINP 7K 70 5, 4877 5 5% e 3 e b, B 45 )
mEEER,

i E D BA DAL Bk A 1 L S A
F LU R B8 AR 4% 17 25 (OH) D 7K - 7 4 A4 %
D B Rk H R ABERF S8, 2 T 25( OH)
D 5 BMD [{4H K AT 77 A6 43 . Man 457 % v [
AF 25(0H)D 5 BMD [A] 2% £ #E4743 2800 8, Bt
11 FGE A%, Hodp 5 WA 4 25(0H) D 5 BMD &£
EHASE, Hidy 6 TR 58 A W AH Gk B 98 &5 SR B A —
BT BE S Mtk LB R SO R AR O Y
WA 3, ARBF ST o 4 M T2DM & 9F B R LA R
25(O0H) D 7K F- @ Z BEAL, H 25(0H) D 5EH: BMD
EHSE BB ERE PR LB LS, T a5 ot
BEHFEHMERNEER, AR EFEEREDE
FEARZS T BB R T B A £ M SR A 1) 2% 9 XL

PTH 2t FARSF IR WAy BA TA 1 Ca P U
B IR ER AT O R T R A A R T kB 32 IR
TEAC I F AL/ B AR D R R R R A Y
B VE " o BERE BTSSR 8, 8 IR % IR S B
PER FRAE F B 300 5 I v R RS R 3R Ca HE M
a2, 51k R B OR S5 IR T AR TTHE , DT 1 B i
BEAAIRS: ° . (HIRAE BF S & B, W8 JR 6 B 18 1t
AR 25 T 400 ) PTH 43 30, S 308 $E e  .
ABFFE AN BMD 4 & & i Ca P K P& W &
ot B (HAEFRFAAA PTH KT B 25 T8 &1E%
A AE B4, PTH KF- 5 BMD 2 A 3¢, i —
HAT Logistic [M 194387 & 3 PTH & 2 & & £ K10
fER 2, HiX — IR A S Lotk T2DM B3 b ¥ 1f
e, B8 T2DM B H B B &5 5 PTH K7+
R P

2 F TR, o 4E T2DM B B AR R L 1 bR
A Ha B K R O AH G fa IR TR 3 A AE M N 22
2B TR B AL R B T B KO 1 T B
KT W AR Ak, {2 P B B AR M R R SR
BMI ., & PTH K74 3¢, 45 4 SAR R 8 Je 2 IF 3%
PTH F 755 (4 4k & 4 5 3R 7] 686 I F 107 B A o
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