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Bone mineral density levels in postmenopansal diabetic women with plasma glucose level regulated to nor-
mal WU Zhaeozhong , LI Wangen, LIN Wei, et al. Depariment of Nuclear Medicine , Depariment of Endocrinol-
ogy, Guangzhou Medical College Second Hospital , Guangzhou 51026, China

[Abstract] Objective To study the changes of bone mineral density (BMD) and the correlation of BMD
with confounding factors in menopausal or postmenopausal women with insulin dependent or non-insulin dependent
diabetes mellitus. Methods BMD of lumbar spine (L, ,)and proximal femur (femoral neck, Ward’ s triangle and
trochanter major) was measured using dual energy X-ray absorptiometry (DEXA) in 151 menopausal or post-
menopausal women with insulin dependent diabetes mellitus whose plasma glucose levels were well controlled, and
270 menopausal or postmenopausal women with non-insulin dependent diabetes mellitus well controlled, and 574
normal women in menopause or post menopause. Statistical analyses of the differences in BMD between the there
groups, and of the correlation of BMD with confounding factors, were conducted using SSPS software version 10.0.
Results The BMD in the three groups of women decreased with increasing age, duration of menopause, and
course of diseases, especially, the decrease of BMD in Ward’ s triangle was quickest. At the same time, the inci-
dence of osteoporosis and bone loss increased prominently with increasing age and duration of menopause. A nega-
tive correlation was found of BMD levels with age and duration of menopause, and it was higher than that of BMD
levels with course of disease and body weight. Conclusion The good control of plasma glucose in diabetic women
is beneficial to preventing the bone mineral loss, but the postmenopausal reduction of estrogen level is one of the
main reasons of the postmenopausal osteoporosis.

[Key words] Diabetes mellitus; Bone mineral density; Postmenopausal osteoporosis (POP);  Post-
menopausal bone loss
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AXERFFEABRANMTRAMEEL, BXH
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1. I bR %% 6t

BRAA ST RBERA(LIR DM)A M T B
(LM DM)4H., Bl 1990 £ ~ 2000 4E I8 B9 & I
KomigHwesemBE MBXEE 10 F LT
MIBARANEALATRN R, HP I RER
wid& 151 B, E#d 32 ~ 78 %, EHI4E 88 58.94 %,
HR1~288 A, FHREBS2 A;IRERAEX
270 B, E i 31 ~82 % , FHIFERH 59.19 % , B 1 ~
396 H, ¥ B 68 A. MRWELWIFHER A 1997
EXEMRADSEENBRBEFIAE. A A
THFEL W R, = B i K P EH 7 8 mmol/L
LT #/ 248 )5 2 h kg K BAEE %I 7E 10 mmol/L KF,

EMRAA: FEUET MK EE 10 FU LK
W2 B4 %SRBI KA L 574 BIERX R4,

3HAB 10k 1 MERE, g 40 F DIETA
WhsshiipL M FUEELH AL TEHSREM
MezEPNAL., FAXRYRBHERAMEN

WERKRER, N PRFIVBITHE . PFREFRIEE
FUHE FRERSEMRARASHERBRERN
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RFAHWBEEMBIGEME. UK TES ABEHE
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S i R AR X B R B BR A B BB AL B M B A

4. Giit¥a A

K SPSS10.0 ¥ AE ¥ 4i it 42X Fr &
AR ETET . EXRAS5X RAHEK
KWHEERAZTERFESN, TEZANHEEXR
KAWL R,

g =R

RAdtRAENGHEALE . SERBRP 348
TZEKNERE L AMBBFEEER LB EH®(P>
0.05),. BEENBRMALRAELZLATLH M 41 ~ 50
B4, BABFHPM 4 ~50 FHEBRNI AL
BEHELERXBEH(P>0.05),51 FLULERE
BREIHAECNEEALEZRABEHRH(P<0.01),
RE 1L

21 WRBAZMAERRRIE%Z BMD A (g/em’, % £ 5)

EW(P) i | Hix La Neck Ward’s Troch
<40 4 RA 57 1.168 £ 0.117 0.97310.117 0.934+ 0.153 0.841 1 0.105
15 DM 30 1.129+0.173 0.965 + 0.167 0.907 + 0.216 0.801 1 0.177
I DM 38 1.124+0.157 0.963 1 0.144 0.893 1 0.176 0.810+ 0.143
41-~50 bug ¥l 50 1.027 + 0.166 0.891 + 0.181 0.777+0.176 0.758 1+ 0.118
1% DM 23 1.136 + 0.162 0.933 + 0.081 0.844 +0.107 0.801+0.092
1% DpM 33 1.071+ 0.194 0.8821 0.101 0.758 + 0.099 0.7581 0.124
51 ~ 60 4 A 175 0.924 1 0.182 0.7951 0.133 0.682 £ 0.156 0.683 1 0.127
15 DM 38 0.964+0.182"° 0.7981 0.130" 0.645+0.152" 0.69310.117"
I %DM 83 0.95210.164" 0.797 £ 0.129"° 0.659+0.149" 0.676 +0.128"
61 ~70 by il 149 0.8131 0.143 0.674+ 0.091 0.54210.117 0.589 + 0.093
1% DM 41 0.853+0.173° 0.681+0.125" 0.539+0.128" 0.596+0.119"
I %DM 78 0.838+0.156" 0.677+0.098" 0.531+0.121" 0.599 +0.139"°
71 ~ o g F| 116 0.763 + 0. 145 0.620+0.110 0.473£0.109 0.547 £ 0.158
1% pM 16 0.835+0.177" 0.623+0.059" 0.488+0.066" 0.549+0.060"
I8 DM 38 0.827+0.159"* 0.637 + 0.090" 0.49510.115" 0.541 +0.093"

H:5MBALE" P <0.01
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%2 BERFACAHAEBREROXELAIRBERRBUELE(%)

FR(P) el P % Loy Neck Ward's Troch
<40 Xt fg 57 0 0 0 0

1% DM 30 3.34 0.82 2.89 4.76

0% bM k? ] 3.77 1.03 4.39 3.69

41~ 50 hogE 50 12.07 8.43 16.81 5.87

I % DM 23 2.74 4.11 5.64 4.76

I % pM 33 8.31 5.35 18.34 5.87

51~60 g 175 20.89 18.29 26.98 18.79

IZpM k"] 17.47 17.99 30.94 17.60

I ® pM 83 18.49 18.09 29.44 19.62

61~ 170 Xt fR 149 30.39 30.73 41.97 29.96

1% pM 41 26.96 30.01 42.29 29.13

Il 2 pM 78 28.25 30.42 43.15 28.78

M~ b ¥k 116 34.67 36.28 49.36 34.96

I X DM 16 28.51 35.97 41.75 34,72

I ® pM 38 29.20 34.53 47.00 35.67

MABALCHERERBACEH#ARRETRR
BEREMEFROMNTEEM. S1FUFRE
EZRFHHAB IR, HF L Ward's REFHE, B

NMPUFHEBEERUELRERD 4T L, THKLF

BREPIHAAXERABTOBERREREZE
ERXBEM,RE 2

23 REARAXNERRRAXBERAMEEERRETREB S REE(%)

Loy Neck Ward’ s Troch

ER(Y) 24 PN RE&KR Lg ¢ ¥ LT A L ¢ o G XA g ¢ %9 B RER -3 ¢ To
n %o n % n % % n % n % n % n %
<40 RE 57 1 1.75 7 13.28 8 1408 O 0 1 1.75 i 13.28 1 1.75 7 13.28
I®DM 30 2 6.66 2 6.66 4 13.33 0 0 3 10.00 1 6.66 4 1333 2 6.66
I®DM 38 2 11.11 4 10.53 1 5.56 3 7.90 0 ] 5 13.16 0 0 5 13.16
41 ~ 50 Xt 50 15 30.00 14 28.00 6 12.00 17 34.00 6 12.00 17 34.00 4 14.00 12 24.00
I®DM 23 0O 0 8.70 0 0 2 8.70 © 0 4 17.39 0 0 2 8.70
IEDM 33 1 2.63 5 13.16 1 2.63 12 31.58 2 526 11 28.95 4 10.53 5 13.16
51~60 X4l 175103 58.86 28 16.00 59 33.71 &4 36.57 69 35.42 68 38.86 60 3529 63 36.00
IZDM 38 20 4878 10 24.39 11 26.83 12 4.87 11 26.83 12 29.28 13 31,71 12 29.27
IZEDM 83 42 50.60 21 25.30 24 28.92 35 42.17 29 34,94 40 48.19 28 33,74 31 37.35
61~70 M4l 149122 81.88 16 10.74 116 77.85 30 20.13 115 77.18 32 21.48 111 74.50 28 18.79
IZEDM 41 29 170.74 6 14,63 27 65.85 10 24.39 33 80.49 6 14.63 24 58.54 11 26.83
OIZEDM 78 54 6523 18 23.08 59 75.64 16 20.51 66 84.62 9 11.54 51 65.39 14 17.95
-~ X4 116 105 90.52 9 7.76 101 87.07 13 11.21 106 91.38 9 7.76 94 8103 19 16.38

I®EDM 16 11 68.52 4 2500 16 100.00 O 0 16 100.00 0 ] 16  100.00 0 0
NEDM 38 21 55.26 4 10.53 26 93.86 1 2.63 24 8571 3 7.90 21 55.26 7 18.42
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B, Hh 40~60 ¥ FHEBRB S K ERHANK
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M Ward’s KB HRBBUERR, LWL I,

HEESEFEROIER,3 H A Lo B H R
BHEESTHEAYL HPFURE Wad's R BHE
TEREMBRIHE, 25 mMAL 25 £F5H
Ward’s X B & BB ELEKL 50% LA L, T4 0 E B
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%4 WREBLCMIERRBFE LR RLELH HEEAMBE BMD E(g/cm™, % ,x + 5)
B 8 as MW [P RBRERE Neck REBPERE Ward’s RRERE Troch RBERE
R3] MER4A 57 1.168:0.117 - 0.973+£0.117 - 0.934 + 0.153 - 0.841 +0.105 -

I®DM 30 1.129+0.173 3.34 0.965 + 0.167 0.82 0.907 £ 0.216 2.89 0.801+0.177 4.76

I% DM 38 1.124x0.157 3.77 0.963 £ 0.144 1.03 0.893 +0.176 4.39 0.810+0.143 3.69

ML 1~5 A 120 1.017 £0.147 12.93 0.866 £ 0.110 11.00 0.770 £ 0.130 17.56 0.752+0.104 10.58
I®DM 61 1.072x0.176 8.22 0.885+0.106 9.04 0.790£0.136 15.42 0.774 £ 0.087 7.97

% DM 139 1.080+0.178 7.53 0.901 £ 0.108 7.40 0.789 + 0.112 15.53 0.777+0.117 7.61

6-~15 HHR4A 109 0.849:0.144 27.31 0.733+0.077 24.67 0.615 £ 0.091 34.15 0.629 x+ 0.087 25.21
. I® DM 37 0.9000.145 22.95 0.734 £ 0.103 21.56 0.617 £ 0.108 33.94 0.636 + 0.097 24.38

NBDM 65 0.934:0.110 20.03 0.785 + 0.065 19.32 0.647 £+ 0.082 30.73 0.673 + 0.882 19.98

16 ~ 25 R4 106 0.806+0.124 30.99 0.696 £ 0.091 28.47 0.568 + 0.076 39.19 0.614 1 0.155 26.99
I® DM 17 0.869:0.185 25.60 0.691 + 0.083 28.98 0.542 £ 0.067 41 .97 0.606 + 0.101 27.94

I® DM 67 0.853:0.128 26.97 0.685 + 0.082 29.60 0.542 £ 0.096 41.97 0.601 + Q.128 28.54

25 4F ~ HRA 155 0.744:0.134 36.30 0.591 £ 0.069 39.26 0.435 1+ 0.068 53.43 0.511+0.073 39.24
I®DM 30 0.792:0.158 32.19 0.601 £0.081 38.23 0.458 £ 0.072 50.96 0.525+0.071 37.57

N&® DM 51 0.771x0.155 33.99 0.602 £ 0.070 38.13 0.435 £ 0.072 53.43 0.510+0.083 39.36

x5 UEFEBEFRANLASENASEHXREABEEX R

R A XS T

25 o 9 HXEWE :
Los Neck Ward’s Troch
wR I® DM -0.255" 0.253"  0.230" -0.264
OI®DM -0.239 0.323 -0.313 0.258
* K bogii ¥l 0.307 0.391 0.335 0.409
I®DM 0.217 0.293 0.239 0.316
OA® DM 0.293 0.270 0.246 0.258
F pog:i ¥\ -0.606 -0.669 -0.713 -0.595
I®DM -0.5%0 -0.688 -0.702 20.572
I8 DM -0.503 -0.646 -0.656 -0.512
@enim xR -0.612 -0.698 -0.710 -0.587
I® DM -0.598 -0.654 -0.685 -0.579
IR DM -0.501 -0.635 -0.648 -0.545

E:"P<0.05, K& P<0.01

HABEHFZ, HAMWERETIE 0% ~60%°,
ZHRFEANIBAERFEBESFHERGR,BIR
BRAEBESFBREHRAREBEWNAEAREFHHOSE
B FUIMEKREABESHERBRAKEAE,
BRERMN, HEHnESSERPIER, B
LB ERM, AR DEXA WEE X REHEER
ENMET STAPIERRR AL U ELBEERHR
M s1p I REREM220@A I RBRB AL E
HEAMBHEEE, U2 BHnE K FYER’E
KRPERAVTREE. ONFERBBERE - LZA
MEZEEFRBEPIRABRBMIRERR AL
S5EERBALEEMESEEEAZRAERTE
FHE(P>0.05), S FEHEMBBHBEEN R
BRLETHE, TEERRERE, UEEHREHZNE
BEAOBEEEWEMESHMOM TR M. K
PERRBREELRESI S LUEHBMM, L Ward’s

RENHE, BN SUEATE47%U L, 3HAL
BEE AR R 50 5 AT BAE,51 ~60 %48
SR ,61 F LS LW FRAS, BRGnR N
S 0 B AE i B0 B R TN N, 51 S U B B M.
ONEZBEKE: 3 AR L ELSHNEDER
FERPEEERFERLEEHE(P>0.05),
BEZEENABEEEEKFHLESE(P <
0.01) REBEERMK, BREARNELE K FHEE
EHESREMWEKTAE, U Ward’s REHE, H
ezt EEL S FMEBERRBEREALHEH
B, o 25 i (] 4 2F 25 4E Ward s KM B R RBE L
BAKEAE 0% L, QNREB . KRE . FRME
SZHESEEEKFHEXLERE:-BEEKTES
PR ERNESHEEAMEX; SKEREMX;
SeERMESRENHELEEXTFSERRKEM
HERMEEE.

DA b 45 53R B RO 1A G BT A0 I B A o L R
FATEEMNED AL EEREKRENTRED
EHBEBERMEEENE, —BIATHERKERE
MEHTRES RSSO R B R R E
AEXL BARAFRBELTSRBES RREAE
KB TF(GF-1) T, T IGF-1 M ASEHHsEE
HETABENERS, BINESEKEHRER
17 L 0] SR B 4R B B0 PE R T RE, B S R K T RE,
BRRATFEER, BEFETRE ., BRREE
ZERRBACBEABRREXTHOTRERATZR,
AAFRPRRESHBENEREADNPEXTE
REFHEMNERBELNERERERNES,
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