E RN IR 2014 4E2 A8 20 #5452 W] Chin J Osteoporos, February 2014 ,Vol 20, No. 2
156 Published online www. wanfangdate. com. cn _doi;10. 3969/j. issn. 10067108. 2014. 02.010

- I\ PR T 5E-

%22 J5 T2DM 5 JF OP A IR & iz sh & B 58 81
W LB R S A 19 i R BIF 5

Xk HEpA BE STh ERZE RAK EIXH kEFEB
T R R B AL, LI 200065

FESES. RSS9  XEIFRIZE. A XEHS. 10067108(2014) 02-0156-05

WE. BM HIDAL)E 2 BRI (type 2 diabetes mellitus , T2DM ) 5 FF5 BB AR ( osteoporosis , OP) FR 34 A B,
B (bone mineral density , BMD) 5K iz s BREIAEICHE, Ak 58k 562 Fl4a 4 51074 T2DM &3F OP 3%, 43 ™
FEAEHIA (A HL ) 278 s — AR AL (W RRAL) 284 B, A4 TS A AN — B B, TR BB A D IR 25 W), IR s A
KA MRES/K A D600mg FIE 16 =% 0. 25 wg, 7E 0,24 48 w M@ CIHEPR HbALC FPG, FI-BARIFRAR I 25 2 5E4E4: % D,
(VitD, ) H BB RS ( bone alkaline phosphate , BALP)  HUE A1 BRER 14: W FR il ( tartrate—resistant acid phosphatase , TrAP-5b) | Ifil
B 5 E (osteocalein , OT) , FHXLE X ZRAGM E AR BMD S54845 , #1128 18 B HUR B 18 b 2L 15 0L, SR 24
w i A SRR G IR EG US4 B S R %48 w B REONNE 35 1% HbALC B H4H /AN [ R[] 43 3105 . 8. 16 £1.50%
7.10 £1.60% .6.01 +1.59% ¥ FRLH /514 :8. 46 +1.65% 8.16 +1.03% .8.21 +1.02% , ML TCi6 2B FHAH 0 &% IR 4,
WAL LT R AERA BT 1 (04 BZH S B 2 20 () AH th 22 F ¥ 3% (P <0.01) . [AIB TrAP-Sh B4 %) IAH BT 8 FRE (P <
0.01),VitD3 \BALP .OT JHi& 235 (P <0. 01) A A A B30 BMD H 24 w i, & B TH X RG22 R 48 w i,
20 BMD 253 B (P {H1 <0.01), 4518 M4 T2DM &7 OP H i ELURTE I, BEAT MM A Ak & s il 3 24 A0 i sh 5 A1k
EIS  FEIE LA RN b AMET] DA R il s, I B g Rk B & %5 BE R VE T
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The association among the management of diet and sport, glucose metabolism, bone
metabolism, and bone mineral density in postmenopausal women with type II diabetes and
osteoporosis: a clinical study
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Abstract: Objective To explore the association among the management of diet and sport, glucose metabolism, bone
metabolism, and bone mineral density (BMD) in postmenopausal women with type 2 diabetes mellitus ( T2DM) and osteoporosis
(OP). Methods A total of 562 postmenopausal women with T2DM and OP were selected and divided into two groups: the
manage group (n =278), and the control group (n =284). Subjects in the 2 groups were given strict management and general
management, respectively. All the patients took oral medication of glucose-Jdowering drugs with 600mg/d Caltrate D and 0. 25 ug/d
calcitriol, simultaneously. At the beginning, the 24" week , and the 48" week of the treatment, the glucose metabolism indexes such
as glycosylated hemoglobin Alc (HbAlc) and fasting plasma glucose (FPG) , and the bone metabolism indexes such as vitamin D;
(VitD; ), bone alkaline phosphatase ( BALP) , tartrate-resistant acid phosphatase-5b ( TRAP-5b), and serum osteocalcin ( OC)
were detected. BMD of different parts were measured using dual-energy X-ray absorptiometry, in order to explore the changes of
each index after strict management. Results At the 24" week, HbAIC in the manage group decreased significantly compared to
that in the control group, while at the 48" week, the result was even more significant. HbAIC in the manage group was 8. 16 +
1.50% , 7.10 £1.60% , and 6.01 £1.59% at the O, the 24" , and the 48" week, respectively; and HbA1C in the control group
was 8.46 +1.65% , 8.16 +1.03% , and 8. 21 +1.02% , respectively. The decrease of HbA1C was observed in both manage group
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and control group, and was much more obvious in the manage group, and the difference between groups was significant ( P <

0.01). Meanwhile TRAP-5b in the manage group decreased obviously compared to that in the control group, while BALP, VitD3,

and OC increased significantly (P <0.01). After 24" week treatment, BMD of the lumbar vertebrac and the femoral neck in the

manage group increased gradually, while in the control group BMD showed a decreasing tendency. At the 48" week, BMD in 2

groups showed significant difference (P <0.01). Conclusion According to the specific condition in T2DM patients with OP, on

the basis of original drug treatment, the management of strict diet control and appropriate individual exercise can effectively control

the blood sugar, reduce bone loss, and increase BMD.
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BEE A 20 & , NAT T I A 16 Y = 5 R i
FOAE K, B PR % ( diabetes mellitus , DM ) | B o1 i 42
(osteoporosis , OP) & Ik RO Bk &, U HJE 46 24 )
‘B B2 ( postmenopausal osteoporosis , PMOP) & J&
ik 60% , B AT T2DM (1) PMOP &3 [ AR B 78
AW TL R T G S T2DM 34 & PMOP 3 51k
Bzl AR TR T A UIAE G, PR, IR s il i
Mz AR U A TR AT BE L 2 ) B i
AWFFE G TR L X 4 22 J5 T2DM 5 OP J8 3 1
1, Zadh A A T R S0 IR AR
For B EAFAR BRI AL AL, BEAT FO AL A0 IR HR R
iz S HE BRI B ey s MAREE ]

1 #RFTFTE

1.1 W4

PEEEAS B N 43 WA B 2008 4E 8 H & 2010 4F 12
HIT2 K b 562 il 25104 T2DM A3 OP i
L BE BT B IR IR LR, 35k B [ B
IR (U)o FeBELECT R BENL o R ™ 46 4
PREH (B HL ) 278 1] ; — et T4 (OoF A ) 284 44l
FHER IS W B PR RE 500 R +5. 32 1. 69 5. 26 =
1. 35 4F, BIWHiS W o & B AN e 70 ) R 1 4. 32 +
1.26 4.89 +2.82 4, 4 L AFE R AFE 4 | K 48 4L
(body mass index , BMI) | Wi 2H 25 W15 J7 55 — BOIR &
VLR, T2DM Z2WikrifE A 1999 4 WHO il %2 i DM
ZWRIE, OP i2WibsifE R 1994 4 WHO il % 1) OP
WTRIE, T A A PT B B2 W AR A0 45 s PR R
KALgy Ry, HEbRARiE . O1 2 DM; @i 3 1~ H
PR (S i 14 245 400 (v s e R 2 | R
B&2%) s @G I F 52 B AC I 09 254 (R b 25 B
AR O R M, @T2DM 23T ke O
IRESH 4 s @ WUIR BB | FHOIR 55 e S HAth Y
A3 I O & OP@ENEIP | IR R G
HUPHEAE YN . I B A RE T
1.2 Jrik
1.2.1  PZLREREZG R . iz a4 3 1 IR b

YIRS AN LR R 2 mg R 1 R, XU K 3
UEER 500 mg, QB T B2 B S s A0 ol 4 & A= ek
DR, Gk B AR R i A E i RS R T
13. 5mmol/L 1E Ry 9 5 br v, 25 I I b 45 76 5.0 ~
13.5 mmol/L Z[A], E5 YR 2 4 w J5, FFIR 0
w BT, HE IR BB 3ETT . A 3213 B R Ik
FHESR T D600 mg i fb =W 0. 25 pg, &4 MR
PP AR S AR RO R R B 2 12 o
B AT AR E G INEYT . MR IR E 58
AR . T B B RURE Kz Hid, i
MRZEORIE B Hid s R B A2 S A i iz 3l
i IRE Hid Rl =gt B9 T B
HRTRESE BB K AL A1 A B IR DT % i i
BRLL N e PR AR SR AL IR B, X IR AT AE
ZHANE SRR T AU EY, 28 Hid K (1R
Puiz g #im T H il & hitp :.//www. boohee. com/
assessment/ activity_calory ) , 5 FREH ™ 4% $4¢ FE B E TR
FFCAN1.2.2)  %F BRLL AT SR AR UK H R 3z 3 G s fa]
B 38 B0 ZR A8 4L, Fr g IS, DA Ow Bifi T
MRIFIRICSF, IFIr 5T 24 48 w BEFERfi

1.2.2 EHAREE . HE Z 08 AR R
[ FIAHIATE (kg) = B (em) — 105 ], SR S5 AR FHAR
TRE RN TAEER, 2 BIEOR A TG ST RS R R T
H T i A AR N 8 H A TR
LT 25 ~ 30 keal , 524K 115580 30 ~ 35 keal,
WK 15580 35 ~ 40 keal , TEAK S 5530 40 ~ 45 keal
WL BT AR B AE 0 B TR S AE IR O, AT R
Skeal/(ds kg) ., BRAKAG W i SR E 50% ~
60% , T AN SRR Y 15% , (OB H B8
FTEAERE 0.8 ~ 1.0 g, lEWI 2y 5 S A 30% , 4R
Pt AL S ) R A B4 4 keal , B 2 BRI ™
9 keal , A EY E =, H =8B RA N, BA&,
KA GH 50 ~60 g, FEFAT 14 ~ 15 ¢, fBNT 10 ~ 12
g P RAKAL A 110 ~ 140 g, R 20 ~28 g,
JIGIT 20 ~26 g B . i/KIE AW 80 ~ 100 g, F 1
10 ~22 ¢, 5 18 ~20 ¢,
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1.2.3 EHAZIEH s shinE iz gt
ORI, RILCARAE 5L . LA B kR iz
MR 2, OFRIBE = (B3P
PRGBS A 4 PR O
FIRE20 ~40, HRBGE RN, B ORI 41
~60, HIRIEGEAT S, T AFIR I ORI EL 61
~80, A FBIERE FF . MR PE O R EH > 80, H K
JESEAENZ ]

RS 1) B8 Hizdh i ie bR — &L
DARIFECH 61 ~ 80, B AF5R N, 2) i 3Tk
WS IREES] YNGIT 3 B REESG, -2~0
JA (B8 7 ) 48R MW | i e S bk H
PIMEREA Tiz shid iR . 3) 1B 3l o o e 5 5
HIVE S, PRI EFIR 2 20 ~30 min, B H 2 K, izshim
JEBH N, — Bk B b S5 o BE (O R IR EL 61 ~
80) , AHiz Bl I BuE il B e B T, DLRE D H 58 5%
AOTEAEL, AN U M pel S AT 7 B ks
3, JEHIR R, RS, 4) 4K EERREE TR,
TER AR IE . 5) B S A RER AT, AR
PR IR S B EERRE R P2 . RIS 3l H AR
#% ( http://www. boohee. com/assessment/activity _
calory ) THEIE SNTHAE I | I Jm HH Iz S s,
THFE— 1B 3l 07 75 28 90keal HYFAL,

1.3 AAedsbatain

TRZIRETE 0.24 48 w i R A IE LML, 43 5

MF , & T —20 C kAR, 25 16 mows e A sh A=

PRSATTASCIN R 3 AR I 21 2 1A R FH v PR VAR 2 T i
M5E (BLEAFI [ 255 [ Bio-RAD 24#]) N2 5
<1.6% M\ ZER <3.7% ) ; HAREFE b5 1035 25
BRI R R D, CE B B R O A R IR M B R
il 13 B 2R 2 IO K e 8L (ELISA ),
(#1°} LOSTEX A&l 7= i, US, LN R <2.6% | <
51% . <2.8% . <3.1% A ZF <5..3% , <
8.1% .<5.1% . <6.5%) .
1.4 BMD JllzE

KHZEE Lunar 23 FAE 72 (9 DXA B % B i
A, 5 AE LA 3T %% Femur Neck |\ Troch , Ward
=S 124 1 BMD (g/m’) o BRI AT T (A
I, BMD ) & 1) 78 5 R (CV) TR HE AL N
0.24% ~0.69%
1.5 Zit=eab

fiiH SPSS12. 0 A T Geitorbr . Irfi 4
I (x +5) R WA -5 X R 8 AR Y L BER
¢ K5, (o AU AR DC AT R I R R 2 (B DG &

2 &R

— M IE O A
SHTEAFMS L 220 e 22 AR5 IR EE e B %
WEIR R S5y TS T 22 5 (H7EE IR
P Nan Bl A 22 5 o 5 A A Tk B e
BARTXHRZH (P <0.01) , iz 3t & T4 RAL (P
<0.01)(WLF1),

2.1

1 EILAXT I — BB (x +5)
Table 1 The general information of patients in the manage group and the control group (x +s)
B 4 ZAE R
A P —— EETNR YA
L R gy IRIIE e CF) R K RS
24 5 1% (%) (4F) Duration . . . HbA1C R R
c (n) A BMI ¢ disbetes (4F) Duration of FPG (%) Calorie diet Motor units
roup " & (kg/m?) O QEDEES p ration of OP Menopausal (mmol/1) ’ (keal/d. kg) (mu)
(years) i (years)
(years) (years)
[giiki
management 278 52.82+5.12 23.11£0.62 5.32+1.69 4.32+1.26 4.21+1.68 10.55+2.07 8.16=1.50 28.52+2.50™ 4.81+1.08"
gmup
X HE 2
control 284 53.26+5.12 23.08+1.21 5.26+1.35 4.89+2.82 4.89+0.29 10.89+2.56 8.46+1.65 33.89 +6.56 3.89 +0.29
group
Pl 0.588 0. 786 0.453 0.562 0.796 0.302 0. 562 0. 654 0. 000 0. 000
T 50 R4 H %2 vs the control group, #P <0. 01
2.2 M EHE bR TRAP-5b H00f BRI 2. T ¢, ViitD3 \BALP [ OT #%)

TEAS PR | 55 LA A Eb IR ) S0 BRARL | X6 HE 2]
EGRLER A EU RS TG B T B, T A X8 A DL e A R o,
W = LA 1], 45 BRZH 5 % REZH AR HE IS | HbATC
PO TR, 48 w BT PR INE & (P <0.01),

FRZH I s A L 22 S 38 3 (P <0.01) (I
*2),
2.3 P SN AL E T L

FERSTHL 2 24 FEIBCE S EaE BE EAE  E Y



o [ B SBAR A i

2014 4F 2 4520 #5452 W] Chin J Osteoporos, February 2014, Vol 20, No.2

KT IHLE B 5 48 BRI & (P <0.01) ,7E
XFRZ 26 24 FEIcE 25 NEHME BMD H)/NFIELk 2 48

2w Inf  EAFE s 3
48 JAME IR 2%, A4t R E X

BMD KX HaZH

JERSEANPIE (P <0.01) , R4 SXRA L, 72 PHZEDFER2ER (W€ 2),

R=2 EHEAAXT B R BMD AR k(v £5)

159

(P<0.01),1F

o HAF AL BMD

Table 2 The changes of bone metabolism , glucose metabolism, and BMD in the manage group and the control group (x +s)

i H EHZ pOpliE:]
Items management group control group
A 18] (w) 0 24 48 0 24 48
25 R4 2 D,y . "
i 25.21 6. 11 35.23 £2.01 39.32 +5.81 26.903 +1.01  29.21. +6.58 28.23 +5.63
VitD3 (ng/mL)
PO A I 5 1 R "
TrACPSb( U/L) 8.39+0.91  8.82.21+0.12 8.26 +£0.32 8.29 +0. 86 8.01 £0.22 8.68+0.21
BB o R P . # ##
BALP( pg/L) 11.32 +4. 11 12.32 +3.27 11.98. +5.31 10. 69 +4.296 9.120.12 9.01 £2. 10
[EEiT - - "
- 25.98 £8.99 28.32 +0. 32 30.10 +6. 81 26.55 =1.02 27.01 £1.21% 26.01 +6. 81"
OT(ng/mL)
HbA1C (%) 8.16 £1.50 7.60 +1.60 6.51 £1.59™ 8.46 £1.65 8.16 +1.03" 8.21 +1.02%
ﬁiﬁgm*ﬁ T *k # ##
FPG (mmol/L) 10. 55 £2.07 10.10 =1. 69 8.96 £3.22 10. 89 +2. 56 10. 34 £2.05 10.01 2. 98
A 1 2% * ok # #H
> 0.736 0. 146 0.789 +0.256" 0. 841 +0.320 0.776 0. 110 0.731 0. 121 0.706 +0.213
Ly (g/em”)
H&,ﬂzﬁﬂ%}ﬂ‘
N R 0.656 0. 135  0.689 +0.156" 0.758 +0.253 ™  0.678 £0.135  0.661 +0.132*  0.638 0. 139*

Neck (g/cm?)

1 4 (8] FL 3 vs Between the two groups, “ P <0.05, ™ P <0.01;7E 24 J8 5% #Z{# L vs management group in 24week , P <0.01 TE48 S

FIH M vs management group in 48week, ¥ P <0.01

2.4 T2DM & If OP BF A X A K e hn 5%
HE BMD #4740 8T

FEREPRA] NIRRT bn 5 M B 5 B A T
XM A B, 45 5 & B, EHE BMD 5 BMI, FPG |
HbAIC .TRAP-5b ViitD3 .BALP .OT #i¢, H 5 FPG |
HbAIC ,TRAP-5b & i #5¢, 55 BMI, ViitD3 , BALP,
OT ZIFAE(WFEK3),

R I i 70

2 ORI G 1 v WA B AL .2 RO IR
LT, e R R S M iE g, MR
BERS I BRI, 2 & BRI AR 38 s s,
s R 25 | Ut e BAE P2kl . {H oAy — 8t
FE LA I A B L 2 NATT R
BN A, s R Rk RN S S
TeBAHE R, MR AR R, 24 O RFE 259
2 B sl ] e 2 BRI LA S B
PR TR0 5 I, 325 2% b D A I e ) PRl 2 A
KRR G50, BRI Ak B 2415 3l
X R, R R G 2 I TR AR 8 %%
FEREF,

F3 T2DM £ OP BHEHL A ARYL%
Fabr 5 EHE BMD HEA TG AT
Table 3 Correlation analysis between each index
and BMD of the lumbar vertebrae of T2DM patients with
OP in the manage group and the control group

Tt H T FH 2 R EL(r) P{A

R E
BMI 0.572 0.035
! 3] )] 1
BRI R 0. 200 0.119
Duration of diabetes
iR 0.297 0. 104
Age
%3 1 1M b
FPG -0.051 0. 032
HbA1IC -0.269 0. 029
%t ZRAF KR
Duration of Menopausal 0-324 0169
25 FHRYEAFE D,

. 0.451 0. 047
VitD,
BUT A TR TR A Tl T i
TrACPSh -0.722 0.010
B R
BALP 0.143 0. 039
HHR
oT 0.416 0.015
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BUGZ Bl 670 A RO P B A ER A 1 fin g
T ORI, LA U 45 B &7 345 3 i B
g S AR B A A3 U A BRAH DGR, IR 4 s
HIE B TIRE , 5 4l UG ER f 3 i, S i T
FEAR B 00 RIS , A 4 JUL PR 20 2 1) i B R
3, 3K, [RIAHEn T AL A 200 e s 2 i ) A FH B
PR T 2 R A RE Bl 1 S
i S B g IR N S A W N E £ =8
TR, B WG N, B e 5 B50E 0 s A AR EE
G R 1 A =N 7 =1 W) G R N S S O

54 FRIRATAT LUE AR R 3 iz gl
BOSTHEACE aIQ B B Y 5, PR A Y
FEHRIT 25 2 RIBEIR G T8 s b 8 5
AR B 8 S IR S s AR OC
P

TEABEGE T, TR A5 B ZH Fx B 20 R4 T He B 40
BT, BRI BRI B P B I = T P s sl
SNTE R, IR B B, B 24w Ih 53LELH
Eb SO REZH A L IR Y B 2,48 JE I B B
W35 ML HbALC 7545 B2 56 35 I 9] HE #2325 T
W, FEXT RRZATC T B 2 A T fa 3 e i, B
W Y F5 b TRAP-Sb 48 %F HE 4 B @ 7 %, VitD3 |
BALP [ OC {28 ¥ W48 bR o0 B2 B 56 75, 56 24
JE| IR 3 A BMID 25 K F LRI, 56 48 Jel i 44
TSR &, FEXT REZ, 26 24 F8 BB S IEHE BMD
PINT IR B3 B 5 48 RN R i ;45 39
X Y] B, 7E 24 w i, JEAE BMD |, JBEE £
BMD KFXF R4 24 w B BMD, £ 48 w B34 i s fin
W, GG U RER nTUE I BRI A s
PAJE SR E TE SR 2GR YT B FERE I, Zo0d A% TR B 4
il 38 232 SR USRI A A A S AMET
VI Sk ) IR , (W) ik A sl e 5k S ey
WREVERT . A Bk B0 F8 2 IR 45 N HARL S A
B AL L B AN BTG,

ULAE R BB 78 B AR A AT SO 5T 20 2 1,
VR R B AL R R TR Sl AR
AT 388 7™ 4 4 AR B Ml >3 2 I A
o Tl AR B 8 R LA A T g, T DA HR R i
BERTLAS B 28 BE R i DR A« e WA P 32 i
PEFIPRAEES BEHEIEE N, R NS BEACEEEL , it
SRk & H R SE R DI RETCHE | BCE 85 20 AL
PRI BB AEAEIR S R AR &) R WA 2, R

TR AR D RE B I 2RI e S B
IR DIREREAR 1 B0 S0 1 T BE S, 1a 2 1L
B IAS S TSR 2R 1,25 (OH), D, A />,
SNG4 PR B A 1O I 5 25 T 3L
TS AL S | SR AR s K OB S (&
KPR A (L) A
2 6(1L-6) 40 P T 1 B 1, T 33¢ 226 240 it DR 7
WAE ST 4 S W A s e, SR
R R R B R B )12 4R
W, B T R R TR RO R TSR R
BVE R, (EDBEA AT 5 £ 42 1) ELA L 36 575
—RART,

BRI AT B, — A8k,
LK IR Er s A i B e 68 £ 3% 58 AS R
FRHBH , MUBERS S IR EAR PR, TR TR AR B
“ASAEARIHE  TEFFAR BB L 5 T 2 BB SR
I RBNE B
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