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BWE. BN 5T 2 MR (type 2 diabetes mellitus, T2DM) B % B 45 & (osteocalcin, OC) /K 5 & % B (bone mineral
density, BMD) [y % & , #F — 4531 OC 1 2 R RH & H B R H A (type 2 diabetes with osteoporosis, DOP) b EL, AE W
EREL KRG T2DM B% 213 6 MR CFH I FER .58 AR BRRRE, B W% i (FPG) 45 (Ca) 8%
(P) .M E R (TC) . H M =5 (TG) Bt B A 8 (ALP) F1#ifb M £7 & 5 (HbAlc) , B§BX 4B 1 (ELISA) W& OC, it B E
# % (body mass index,BMI), &8 OB B/ H (17.65 £6.32 ng/mL.9.41 +1.77% ) 5 OP 4 (17.96 £7. 43 ng/mL.9. 65
+2.01% )% OC . HbAle K F& FIE# 4 (15.71 +5.24 ng/mL 8.76 £1.89% ) (P <0.05), @OP #(66.22 +11. 03 kg.24. 02
+3.43 kg/m®) {& E .BMI ¥J/% F 1E % 41 (73. 07  10. 40 kg.26.05 +3.24 kg/m’) , i OP 41 ALP(83.35 £25.41 U/L)R FiE¥
4 (68.34 £23.96 U/L) (P <0.01) , ® A4S BR:0C 5 ALP RIEHX(r=0.310,P <0.01) ; 54k & FPG . & B BMD,
L1234BMD S AH% (r= —0.153, -0.144, 0. 164, —0.208,P <0.05), &it 2 WBRREBABTEBI KRB ERNRAF
0C #3x1# 7% ,0C 5 BMD K FRHA%X,0C HFEAEN 2 WBERFBEFTRRNREERRNSEER.
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Abstract: Objective To study the relationship between osteocalcin ( OC) concentrations and bone mineral density (BMD) in
patients with type 2 diabetes mellitus (T2DM), and to discuss the significance of OC in type 2 diabetic patients with osteoporosis
(DOP). Methods Two hundred and thirteen patients with type 2 diabetes were selected from outpatient clinics and wards in our
hospital. Data on gender, age, height, weight and diabetes disease history were collected. The levels of fasting plasma glucose
(FPG), calcium (Ca), phosphorus (P), serum total cholesterol (TC), triglyceride (TG), alkaline phosphatase ( ALP),
hemoglobin Alc (HbAlc) were detected. Osteocalcin was measured using enzyme linked immunosorbent assay (ELISA). Body mass
index (BMI) was calculated. Results 1. The levels of OC and HbAlc in the low bone density group (17.65 £6.32 ng/mL;
9.41 +1.77% ) and osteoporosis (OP) group (17.96 £7.43 ng/mL; 9.65 £2.01% ) were significantly higher than those of the
normal BMD group (15.71 +5.24 ng/mL; 8.76 £1.89 % ) (P <0.05). 2. Compared with the normal BMD group (73.07 =
10. 40 kg; 26.05 +3. 24 kg/m”) , body weight and BMI were significantly lower in the OP group (66.22 +11.03 kg; 24.02 +3.43
kg/m?), while the levels of ALP in the OP group (83.35 +25.41 U/L) were significantly higher than that of the normal BMD
group (68.34 £23.96 U/L) (P <0.01). 3. Correlation analysis showed that the expression of OC positively correlated with ALP

ESTH. SERKERETE (No:2014AB049) ; £ H o H R 8% ME A A4 % T (No:2015BC001)
* B@RAEE . Z%E ,Email. xjlijun@ 163. com



470 FEEFRHGMEE 2017444 HE 23458 43  Chin ] Osteoporos, April 2017,Vol 23, No.4

(r=0.310, P <0.01), but negative correlated with weight, FPG, femoral neck BMD, L1-4 BMD (r= -0.153, -0.144, -
0.164, -0.208, P <0.05). Conclusion The expression of OC increased in the low bone density group and OP group in T2DM

patients, and OC negative correlated with BMD. Therefore OC may serve as a reference index for the occurrence and development

of osteoporosis in patients with type 2 diabetes.
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2 B FRHS (type 2 diabetes mellitus, T2DM ) &
MEMBEHEII RN —A BB EALD ETEZRA.
LA T 5 1 O AR AE B WG IR 45 B AE, B —Fh & B
RIBHEER ., BEATEEKPHRE, BEAD
ML HEREC S AZRAES, SEEA XK
%I T2DM R B 5 Bi A A ( osteoprosis, OP ) & 4F
W&, 2 BB RH A IH B HEE M (type 2 diabetes
with osteoporosis, DOP) B IR IFAE BB R F B
HEME, BHEE (osteocalcin, 0C) 1 i L& 4 7™
ERMFWH—FEEREED, BIENBRBRNEE
R RRE ", 8649 5N R 40 T o, X OP
MEKBEAEEE X, AXBABF T2DM £
# OC /KF5 BMD WX %, LI OC 7 DOP i
BEXREH

1 #RERZE

1.1 —jEEk

YEER 2015 425 A E 2016 - 6 ARBIT2 LW
B A T2DM #3213 #il, BRKF S HIRER S
1999 4 WHO £ Witr#E . HEBRT IR B RE N HME
B, nERBEEPRER TSR R R, B
BRRE,E 1 AL ERES  AHRAERER
Wi E (BEE D SBRGAEY HME AR B
Mg —FRE), EMRLERSET R SHAE,
AREZEBANERES. AREREFFEETH
BRIEF4 107 A, BEBEDH6S N, BRHBENA
41 A,

1.2 FE

RIEMEE X 24 BMD A REGHARM RGN
T2DM 3B & IF % 41, T2DM 315 B W K4, T2DM
HBRGRH,

(HPERICR— BT, GFEEN FR. 5
B AR BRFRES—RIERELTR .

Q)M REFRAREXMEHE BEH KM EE TR
PG, A2 B b A k4 i AU = I i B
(FPG) .M %5 ( Ca) .B% (P) . If & RE E BE (TC) | H
=W (TG) B R BE (ALP) A fuigtr, B EW
AR I A0 4128 B2 (HbAlc) .

(3) BBk & 3 (ELISA) J &£ OC,

(4) 3 8E BMI = A& (kg)/FFH (m)’,
1.3 Gk

KA SPSS18. 0 Bk #4744 . HREGER
Pg « hpEE RN, HE B BCR AT E 0 hr,
KAFRADF EHITAIE, L P<0.05 AERESR
RN, BRZEHRMXRERFHEXD.

2 H#R

2.1 ZHjE— R H B
=4 E R FER RN LA ER (P <0.05),
RERFORRFTIE , R B J5 22 43 47 LA HEBR 47 ¢ Rtk
FIMEERBTW, WK1,
®1 HEEREHLLB(Z+s)
Table 1 Baseline conditions were compared among

the three groups(x £s)

FH BEEERYH BFRBSH B R A
) (107 1) (65 #i) (41 8)
FER(F)  57.13x10.32 61.00+12.32" 68.15 +£8.53* 42
(B &) 80/27 34/31* 6/35° 28

EHEFEHAMEL, P <0.05,” P<00; 5FBHMAAM
H,2P<0.05,22P<0.01

CZHEEBREREN . SERENHML, &R
A E BMINERFEFH  ZRAGITFEX
(P<0.01), W#E2,

#2 #HE-RERBHTEINE
BB (% £5)
Table 2 Comparison of general information between the

groups using analysis of covariance(x *+s)

WH BREE¥4A HEBLH RS
) (107 #1) (65 #) (41 1)
KT (kg) 73.07£10.40 70.069.75 66.22 +11.03*
BMI(kg/m?) 26.05%3.24 25.2423.03 24.02+3.43"
BEE) 11.13 £6.02  10.59 +5. 64 8.84 +6.38

HSEFHAMLEL, ™ P<0.01

2.2 HRAEIEIRE

ZHALRERER, SEREFAML, FE
BOHSEEHMAF HbAle B TERA, EZR7F
FIFER (P <0.05), W3,
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R3 ARELERDTEITEHLE (X £5)

Table 3

Comparison of biochemical indicators between

the groups using analysis of covariance(% *s)

5H BFRIERE BEBSH BHEHERAE

(107 #1) (65 #1) (41 )
TG (mmol/1) 1.78£0.93  1.830.87  1.58+0.99
TC (mmol/1) 4.48x1.11 4.76+1.03  4.69+1.17
FPG(mmol/1) 9.76 £3.63  10.32:3.40  9.39 +3.85
HbAlc (%) 8.76+1.89  9.41x1.77° 9.65%2.01"

E:SERAMLIL, " P<0.05

2.3 HEEBHE R LB

SHERBREREN . EERERALE, FR
BAOASERGMATH OC & FTEHL,0P AF
ALP B FEFAH, EZFAGRIT¥ERE (P <0.05),
PUE. 2N

Fa4 4| OC HEFAPWHEMITENTE
BB (2 2s)
Table 4 Comparison of OC and other bone metabolic

markers using analysis of covariance. (X ts)

WE BREKH EERBLSHE B i 4
(n=107) (n=65) (n=41)
ALP (U/1) 68.34 £23.96 75.16 £22.45 83.35+25.41™
Ca (mmol/1) 2.27 +£0.13 2.28 +0.13 2.30£0.14
P(mmol/1) 1.18 £0.22 1.15+0.20 1.11 £0.22
0C (ng/ml) 15.71 £5.24 17.65 £6.32" 17.96 +7.43 "

B 5EH4MLI, " P<0.05,* P<0.01

2.4 OC 5%k Mg EHEHEEHHERD
i

MESHERER:0C 5 ALP BIEM%(r =
0.310,P < 0.01); 5tk &, FPG, it ‘& F BMD,

Li1234BMD B2 fa A (r = - 0.153, - 0.144 —
0.164.-0.208,P <0.05), W#ES,
3 iFig

BT OC /KF-7E DOP H ) & 3L, A B 5L T E
HHE T AR BMD /K # T2DM B F M OC
7K Fe oAt i PR 42 AL 38 45 , 48 | AT LR, 3T A0 A
OC K% 5 BMD %FHEX R,

T2DM 2 —Fp 3 BRI, K3 6 & M =T 2L
FIR—FRFER, HhxtBRENEGREE—EH
B, AMRLEREW OC 5 FPG 2 MEX, X
B OC B P& 5 B AR S R AH S 49, T2DM i
#E,0C MK, X 5 Lee & Ferron % [ #F 5¥ 4515 46
#0Y, mMEENERKEERBESERENRE
R SRS, B A A R I
HRR R RS E AR, N EHE S R 0C

£S5 0CH—ByOE MG BB EFRE
B AH R 43 A
Table 5 Correlation analysis between OC and general
information, glycometabolism, lipid metabolism

and bone metabolism

oc
R
r P
EiR 0. 003 0.962
& -0.153 0.025
BMI -0.082 0.232
ok 0. 082 0.235
TG ~0.047 0. 493
TC -0. 001 0.991
FPG -0.144 0. 036
HbAIC -0.053 0. 442
ALP 0. 310 0. 0600
Il Ca 0. 040 0. 560
BB H(BMD) -0. 164 0.017
L1234 ( BMD) -0.208 0. 002

B RS E AR AE 1,25-(0H), D, & &R
Wb, BT ES 1,25-(0H), D, {23 B 40 & M
R4y OC ffE A, B B 8 OC MR . Hi ik
AW OCHET2DM A ERBTRIET EH, RN
BES5T OP AL KRR, ATiH OC 5HIRK
MBRBENEFHRRET —&,

AT & B4k E BMI.HbA1C.0OC & ALP ¥ &
T2DM BEBEEREHWMHXEE, HP OCxf OP
MELERBERINEERA FAMRBBIELTX—
H. OPHERBREALERE OCKEFRETERE
#41 ,H OC 5 BMD & ik, %4 T2DM &
BMD {35k /b, OC K FE AR , X 5 LN — B R
ARz EHRTEEESRERNEN, RE
B OC REEEHVIMARY , EEHFEAMBKE
#m WESRANKNEE, hTREARY
BE3R , & OC /b, BB ATH LIREE OC Sk H
WMBERHENNEERE. HRFKER OC 5 ALP
BEFAM%, BEOPHAM ALP KEBETFEEE ¥4,
X5 Lee BFE MBI . BT I OC K ALP
W LAYER DOP R4 R RS EZ R

82 ,0C BB A S 4 W — R R R
EO,BRLPRRNEAER EERRTER
BERHREATER. EEARRPRMNENR 2 BBERK
OP 4 OC #ir R ¥ HE A, M OC 5 FPG EftHx,
Vi BE & MB35, B BB, DOP 1 OC 23
EE, BT JEE0 DOP R ERBHIRES . OC W LIE
S DOP & f& A B i B2 0% 16 $8 45 LA & DOP 259175
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