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WE:. B WERRSRRAM 2 BERK(T2DM) B 6w is R B R ELEBIRK T, & T2DM BE K& REHL
(OP)HIXfEREE, HF HABLFAEARER T2DM £ 264 Fil (F ¥ 133 ), 2tk 131 ) , RAINE X K EHEH
EREER REFRLAMBMD, X THARSAIANTH - BFFEFA(THE> -1.0); BERWMPHA(-2.5 <Tf< -
1.0);0P4A(Tfli< -2.5), K3 AZMEFEL BRBIERE BMD NERFHTHXESMMT. ER OOPHANFR
HEATHARA RERODRBKFHBEFEAMA (P <0.05), @OP ARy BALP & TRACP-5b KV B & T
HABHA(PY <0.05), OPAMBREAVHAM L, BERKLHW BMD HHBRTFTERA, LU OPATHRHAB (P Y <
0.05), @B T2DM £FH 0P AW MR BT H AWM, Wi #% TRACP-Sb HEE FTHAWH (P <0.05), &t
T2DM B ,0P A% BALP BB TEHARA(P<0.05), QEKEHS FREGESHERWE EREEESRK
BSIEM%(r=0.137,P<0.05),5 BALP TRACP - 5b fifi % (r= -0.281, -0.146,P 1§ <0.05), REFBHEFE SHFKE.
BALP TRACP-Sb fa#£(r= -0.135, -0.237, -0.136,P # <0.05) , & B HHE 5 BALP fi#ik(r= -0.25,P<0.05), ®
Logistic [ 43+ #7  5 B : T2DM B & H94E % BALP (KA E MMmREKFE S OP RAEF XK (P <0.05), & F& BALP,
RiAE KOREAKTES T2DM BE &4 OP F X%,
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Analysis of factors related to bone mineral density in type 2 diabetic patients
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Abstract; Objective To study the levels of biochemical index and bone metabolism biochemical markers in patients with type 2
diabetes mellitus ( T2DM ), to analyze their associations with bone mineral density ( BMD) and to discuss risk factors for
osteoporosis ( OP) in T2DM patients. Methods Two hundred and sixty-four patients with T2DM were selected, including 133
male cases and 131 female cases. Diabetic patients were divided into 3 subgroups according to BMD T-score, normal BMD group:
T-score > — 1. 0; osteopenia group: -2.5 < T score<< - 1. 0; osteoporosis group: T-score < -2.5. Biochemical index and bone
metabolism biochemical markers were measured. BMD was determined by using dual-energy X-ray absorptiometry (DXA).
Results Body weight and serum uric acid in osteoporosis group were significantly lower than those in the normal BMD group and
osteopenia group (all P <0.05). Serum BALP and TRACP-5b in the osteoporosis group were significantly higher than those in the
other two groups (P <0.05). Compared with the normal BMD group, BMD of lumbar vertebrae, femoral neck and total hip in
osteoporosis group and osteopenia group were significantly lower (all P <0.05). In male T2DM patients, serum TRACP-5b in
osteoporosis group was significantly higher than that in the normal BMD group and osteopenia group ( P <0.05), while serum uric
acid in the osteoporosis group was lower than that in the latter. In female T2DM patients, serum BALP in the osteoporosis group
was significantly higher than that in the other two groups (P <0.05). After adjustment for age, sex, BMI and weight, BMD of
lumbar vertebrae positively correlated with uric acid (# =0. 137, P <0.05), but negatively correlated with BALP, TRACP-5b (r =
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-0.281, -0.146, all P <0.05). The BMD of femoral neck negatively correlated with diastolic pressure, BALP and TRACP-5b
(r=--0.135, -0.237, -0.136, all P <0.05). The BMD of total hip negatively correlated with BALP (r= -0.25, P <

0.05). Logistic regression analysis show that age, BALP, low weight and low serum uric acid were correlated with the incidence of

OP in T2DM patients (P <0.05). Conclusion Age, BALP, low body weight and low serum uric acid were risk factors for OP in

T2DM patients.
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B8 BR 8 B B S B HA SiE ( osteoporosis ) 5 2 % I &4
KRR R, B 7 1948 £ Albright £ % BB R
5B REARE R, I B RAR R B R
&S, MAORFRAEBRERFBEN LB RS
MESEERHENERTNERER S EARNAE
WE, MEZENXRE RN HIE 2R #R
RZ— 2HBRBRERIEIE &, K5I REA B
EALWPLH R R, B A T2DM B & Sk
BIFHMELRESBEEXRTNHRIBRES , &
EHRMEAFTERESK T2DM RE BRI
BRBMELERHTL, HITEEENEREER,
BRI T2DM BESHBRANMEREE.

1 #EMAE

1.1 HRMERLSA

PEIT2013 E 4 AZE 2014 47 AZEL T REA
RERANWAHERN , FENAGEE RN
) T2DM & 264 ), K& B 133 4, o 131
i, 4E 4 40 ~86 %, F1(59.5 +13.1) ¥, B IRHK
Z#iZ Bt R DA A bRdE (1999 4F) . S A =
7.0 mmol/L B O RE & ¥ &L % (OGTT)2 h fi
=111 mmol/L; FEHEBR T IRE R .1 B IR
W R AR R B RUBE IR . HEBR T2DM S bk 3F & 4F
ZiHERFEORREE LM% LY OP, R B
MRS FHEBRRAETmERBAYE (ML EE
BEGEZD REMAEY .S JUBMEE b
TERRRBERAYE) . #KHE 1998 F iR DA AR
H#EREE . BEESRRRAEIGHESENLLE
KF 1AM 45%EZ(SD) D THE > -1.0 SD, F&EH
. -2.55D<Ti< -1.0SD, B FEHH:TH=< -
2.55D, B THEA/NMETHH,
1.2 HE

O@XT A 1 & HE T ic F 1 5 F 8 R R R R
B.USGR AE EE, ITEAEHEK(BMI), BMI
=& E (kg)/ B BHF I (m’),

QEREH THER 6:00 ~6:30 = FMm.
MmE25-FHEAEEE D(25-(OH)D) (MFHEA K

PR ¥ BE R A (TRACP-5b) | Ifil 15 B 4% 5 e iR M B PR R
(BALP) 3K A ELISA ¥:1ill 58 (EVOLIS, BIO-RAD) , ¥
maER (HbAle) RABERMEER BN E,C
Jik SR P B AL 2 & B35 52 (Cobas E411) , 25 1 1 8§
(FPG) HM =M (TG) . R HE B (TC) .fX % E 5
HHABE A (LDL-C) . % % B fig & 3 AB & 8 (HDL-
C) JRM# 3 E ¥ Fl = B Beckman AU5S800 & 8
AL 53 BT AL 5E o

@BMD i 5& : R i % B Hologic Xk x ST & &
FENMBEAEREEMIERE 14(L14) REM
BMBREF R LB BMD, FradlEHd R —K
ARAAR—-&EXHFTR, B HEIRENSEEEH,
L3 Hit#as

K7 SPSSIT. 0 K #fT 3 #7. EXRNMHITE
PR RSB + R (2 25) R BHERMB K K
BRABRER T E4H7; BMD 58 EHEMEXRXER
B H R R AR AT . B R A fE P B & A9 H7
3 F Logistic B H 4347, P <0.05 (£ R ALKt %¥
X,

2 HR
2.1 T2DM BEF OPH  FRBAVAMBERER
£ B9 I R BT RE R A AL 18 4R

=AM RBRHE  MLE JFPG . HbAlce TG TC,
LDL-C, HDL-C R&/52h C Bk, Z R Y EXGKIH % E
X(P¥>0.05), OPARNFRHABKTFHAWA,
FE MRERKFHBETHABA(P ¥ <0.05),
OPHWMZHE CIKIEFHERBBADHA (P <0.05),
OPAMBEBVHAMER AE K BMI /T &
BERA ZREHIT¥BEX(PH <0.05), BE
I,
2.2 Z4BRBEAREREEE

=4 E #0459 .25-(0H) D, X R ESK
HHEEL (P >0.05), OP 4 I 7% BALP &
TRACP-Sh BB B FHABH(P 5 <0.05),0P 4
MERBAN L, BEF R L8 BMD #8 8 {K
FIEFEH, UL OPATHEBHE (P <0.05), W
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# 2
2.3 AR T2DM BEAERFEFBRET kK
<27

FEt T2DM BE P , ZHRIERTRITEER,
OP 4 BMI/NFBBIEEMA (P <0.05), OP 4l
RBREZE CHKHEABRKTHANH, MM &
TRACP-5b HBE THAWH (P # <0.05); & #
T2DM BEH ,OP A F BB O AMER AT ER

HAEMBMIMKTEH (P <0.05), OP AR

It 7% BALP B B & FHARPA(P <0.05), WK3,
2.4 BEESHMBERKMESHN
FERIEHR] 8 BMI REAESRERW)E,

BHSEESRRIEMX(r=0137,P =0.045),
5 BALP . TRACP-5b fi M (r= -0.281, - 0. 146,
P=0.000,0.033), BREFTEEESHKE .BALP,
TRACP-5b fi#&(r= -0.135, -0.237, -0.136,P
=0.049,0.000,0.047) , 28 B % E 5 BALP 11 {8
*x(r=-0.25,P=0.000), WF*4,
2.5 T2DM & OP RAEMAKEE

FEFT A T2DM B E o, LIA X OP AR, L
ERMBEREERBELEGRSENYATR, 17
Logistic Bl 34347, 45 R B 7~ : FE % .BALP Kk & |
R FRRKF 5 T2DM BERAE OPH X, BES,

®1 BAMBKIBRELREIRH LR (2 £5)

Table 1 Comparison of clinical characteristics and biochemical indices among the three groups{x +s)

P o wE B hE KEHYE  WnaEe
(%) (%) (em) (kg) (kg/ m*) (%)
group cases f diseases waist weight BMI HbAlc
( male/female) ages course B
OP 4 o . o .

. 53(17/36) 65.9 +£10. 1 13.4+8.5 89.8 £10.6 63.1+10.3 24.29 +3.26 8.68 +1.84
osteoporosis
N s
Hgﬁ)ﬁ 135(70/65) 59.5+12.1° 10.9 7.1 92.319.9° 69.7 £13.5° 25.19£3.45° 8.78 £2.09
osteopenia
ARIEWA 76(46/30) 54.8 +14.7 11.3 8.1 98.5£10.9 78.9 +13.8 27.51 £3.79 9.27 +2.08

normal bone mass
a5 — i
as e,  EHCE 3 HWEE GEE s iy
(ng/ml) (umol/L) (mmol/L) ( mmol/L) (mmol/L)
group cases fasting C-peptide uric acid TG TC serum calcuim serum
( male/female) g L.-pep! phosphorus
OP ﬁ # - #

. 53(17/36) 1.71 £0.87 288 + 66 2.08+2.17 5.06 +1.33 2.21 £0.12 1.16 £0. 18
osteoporosis .
‘E‘Eﬁﬁbfﬂ 135(70/65) 2.14 +0.98 322 +75 1.92 £1.43 4.71 £1.09 2.20+£0.11 1.18 £0.21

osteopenia
ARENA 76(46/30) 1.98 £1. 14 342 + 80 2.56 £3.03 4.55+1.45 2.19 0. 10 1.19 £0. 21
normal bone mass i
ES5ERERMALE, P<0.05; 58 RBEB A LE," P<0.05
Note: Compared with the normal bone mass group, * P <0. 05 ; Compared with the osteopenia group,*P <0. 05
®2 BANBRBELBEGHNEEENWELER (2 15)
Table 2 Bone metabolism biochemical markers and BMD values among the three groups(% +s)
25-BEER  BRUBRE RNEASRE 2
45 ;4 ? ?
uJ (z’i) D(nmol/L) (/L) BEEE(U/L) *&Eg/m ) B e/m®) éf.ﬁt(ff.“ )
group 25-(OH)D BALP TRACP 14 e olal i
op ﬁ .8 -# *# # #
. 53 45.03 £21. 13  15.90 £7.55 4.53 £1.33 0.76 £0. 08 0.60+0.09° 0.72+0.12"
osteoporosis

>

’E’Eﬁ}ﬁ_ﬁ 135 43.97+£19.69 12.55+5.20 3.93+1.18 0.89+0.08° 0.72+0.08° 0.86+0.10"°
osteopenia
REERA 76 47.35 +15.23 11.26 £6.60 3.83+£1.28 1.12 £0. 14 0.87 £0.09 1.02 £0.09

normal bone mass

W SABERMLR, " P<0.05, 5% BEAMHE," P<0.05

Note: Compared with the normal bone mass group, * P <0.05; Compared with the osteopenia group,* P <0. 05
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£3 REHHIM T2DM BEE3HEFRERSTHRKREREBE (2 5)
Table 3 Comparison of clinical characteristics among different BMD groups in T2DM patients of each gender(% +s)
B Tt
-7
Index oP#4 FEROH HREF4HA . HFRESH BREF4
. . OP 4 osteoporosis ;
osteoporosis osteopenia normal bone mass osteopenia normal bone mass
1% ( cases) 17 70 46 36 65 30
ﬁz?giﬁ) 58.9+11.3 54.6 £12.5 54.4 +15.3 69.3+7.7"° 64.9+9.3"° 55.7+13.8
S
2
{*i?‘é‘?ﬁ;lkg/m ) 23.7+4.4" 24.9£3.3" 27.7 £3.9 24.6£2.6" 25.5+3.7° 27.3 +£3.7
PRE( pmol/L) 296 +64°* 338 £ 71 360 78 284 +68 305 £77 315 +78
uric acid
Zfl C ik (ng/mb) 1.42£0.94%%  2.08+0.97 1.96 £0. 84 1.85 £0.82 2.21£0.99 2.02£1.52
Fasting C-peptide
HEAMKRE
BEEE-Sb(U/L) 4.75+1.36*" 3.82+1.17 3.90 +1.41 4,43 £1.32 4.06 +1.19 3.72+1.08
TRACP-5b
AL
ﬁﬁﬁ#}gf{ii (ne/L) 15.88 £5.71 12.19 £4.67 11.88 +8.09 15.91 +8.27"* 12.98 +5.78 10.28 +2. 85
4 2
B ’Llif/'“ ) 0.77£0.09°*  0.920.08" 1.15£0.15  0.76+0.07°*  0.870.08" 1.08 £0. 11
ﬂﬁ%%(i/m‘) 0.65+0.12°*% 0.75+0.08" 0.88 +£0.09 0.58 +0.07** 0.69 +0.08" 0.84 +0.09
ec
2
2B (g/m) 0.79+0.11°%  0.90£0.09° 1.0450.09  0.68:0.11°*  0.8120.09° 0.99 +0.09
Total hip
B -5ERERALE, P<0.05, 5ERMAL4ERE," P<0.05
Note; Compared with the normal bone mass group, * P <0.05; Compared with the osteopenia group,*P <0. 05
F4 T2DM BEBEEESEBHAMECEI T
Table 4 Correlation between BMD and other markers in T2DM patients
:F::3 B Bt £
HXEE
r P r P r P
mﬁ 0.137 0. 045 0. 061 0.377 0. 099 0. 149
uric acid
. ﬁ?&E -0.088 0.202 -0.135 0. 049 -0.131 0. 056
diastolic pressure
FRLER -0.281 0. 000 -0.237 0. 000 -0.25 0. 000
BALP
HEARMRIEBRAE-5b
TRACP-Sb -0. 146 0.033 -0.136 0. 047 -0.118 0. 085
%5 T2DM &% OP 5 A & Y Logistic B I3 487
Table 5 The multiple stepwise regression analysis of independent predictors of OP in T2DM
HMXEE B {8 SE {8 Wald OR & 95% CI PE
£ 0. 084 0.021 15.392 1.087 1.043 ~1.134 0. 000
#hE -0.052 0. 020 6. 646 0.949 0.912 ~0.988 0.01
74 -0.007 0. 003 4.613 0.993 0.987 ~0.999 0.032
BALP 0.124 0.031 15. 459 1.132 1.064 ~1.203 0. 000
3 R BHMAEWER, SREREEM, S REFTRNEE
Al

T2DM 2 £ 5 O RH, M F /a5 84
TREBEMS BESIHE, OPE—FEEE.

PBAR . P 2 IR B OC FR AR B BB O B R B
o BRBENTARN - FERAENEHELE
B ST H BT A
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BT R AE RS AR A BMI 2820 BMD M E
ERE MR KEES OP RAHF X", AR
FERERN U FEMMEmEKNEE, %3 T2DM
BEMNBEESRREMAX, 5208 REELE
b2 RHE,

T2DM 1B 5 — AR B, % & 31 5 JR R I
iE. BRTANREA &R TR NEEH, —H
W RBREERTHEMH RS AR =R, R
REZEGEMTHRAETRII EEERE, RHF
JEA A 1,25(0H ),D;, B4, B WMI TR 55—
L, RLNET U EERELR S5 RANKE
DU T A T v B L PR R — R LAY N R
SAEI ST AT LA SE 5 R Al RSOk N T AR
FESE I, 2500 fi B 4 28 ) 10 & B BE 5T K B, I BR B
KESEREBRETHNEBEEEME", Chen
SRR B R A AR B T8 JBR BT 5T B R I
PRER 5 IEAE B 2% IE M 6, B IR BR K 7T BB 2 IR &
HERRBORIPEE, AT ER, £ OP K
T2DM 3 89 1 R B /K AKX F A4 OP 3 {4 K 41
WrBRRMAF SEHSHEEEHRL, Logistc H
4Tt B L 46 i SR B K 55 T2DM B % & 4 OP
Ax, ULHRRERERTTEES T2DM 25 B HE
BRA X, ZERS EREBTBIE RML, EH
T"REAM R — L,

B AR A AL 15 AR T LA SE R 32 4B TR LA B TR Uk
s & T R ARES, R iE T R T &
FERYE, BATEASNET T2DM BE SRS E
iR SERAMEROTERL Y, BE R
T2DM BEEFREERET B AL RH %
BHEHRD, MBS TRACP T kI F B Wk
BhHEARMNER REREBRBR TIEZ —,
TRACP 1% ¥ 5 W & 40 B T% 1 7B 0 WO 3504 P
1o RS, Mm% TRACP -5b KFHREH
THBAMIE NS . BALP & A& 41 f R
BRAAEENRE, BK PS5 REARATTRE
MMTE R R X R, 76 5 5 B R IR AL AT A
&', TRACP-5b il BALP & — %t & B 5 # #: K47
WY ,OP YA AH , AL MLZBERE, A5
Firh T2DM B # % OP % TRACP & BALP B & 7+
= RN OPANERHEESEERS, 5AMRF
FREM A A Lt 5 68% (36/53) , B N4 25 B R
Ay, BREERMRAE X, BRAL OP B LIS R
MERAMIE, KELSHE 2 BHERKS
3 OP B i TRACP . BALP B4 X B & T o4k

T2DM BE , SABIEEEREM.

Lk BFTIR,T2DM % fE B & AE B LA KR PR 2 1M
IE , 3 4 B 3R X AR T B[R] Bt 7 7E 1E 4 98 5 A0 4
WA ER. Xt T2DM §3F OP B, LR AH
MR, A mEFRE. B2 BB RK
BEK BB IR BALP & TRACP-5b A By T 2
WA 2B B R e A, A R R BRI
TR R T E RN E R ARMEAEER
Mo
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