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BE: BE WIS 2 BB RUR (type 2 diabetic mellitus, T2DM ) £ 3 JEAE B % % (bone mineral density, BMD) 5 {5 47
EREIRAIT ZAEHI R R . Tk FUBEE R Hr 228 {5l v 22 4F T2DM % fEBe o8, #2 BEAE 1 ~4(L1-L4) BMD @K F b H &
EWH(T>-1.08D) HEBIH(-2.5SD<T<-1.0 8D) REFRHFAMM (T<-2.5 SD) , IWE & A R FORE I 0] AUHE
bR B R T R AR B, T AT IEARE BMD 5 & 18 hR AR R, SR (1) FEE % E T F A48 (body mass index, BM1L) T
W, Zr Pk L B B HE BR{H (vibration perception threshold, VPT) #6022 AT ZE 1T 24 B X (P<0. 01) 5 B Ui #h 247 % Bl 4k i & A
E [ (glycated albumin,GA) K T HRIE®H & BRI/ H (P<0.01), H &£ W RE BRI Z 8N (P<0.05) ;B R A H i 12
ZEHEMR)G 2 h IR TE 4 (P<0.05) I DR R ol =W T8 B IE# 4 (P<0. 01) , ¥ % B2 I 28 (A B3 18 i (HDL-
C) IMBER T HREIEWH(P<0.05) B B A H M SRR il = T8 2 IE % 4 (£<0.05) ,JEF (P<0.05) JRM (P<0.01) | M
R (P<0. 05) T B EIEF M, (2) #K0 i , JEHE BMD 54E% %] (%) \GA HDL-C. i 88 . VPT (5= % ) R A M %
(P<0.05) s SEE BMILJREE HM =B R EMRK(P<0.01) o (3) UEMEE S E WA R, #— L5 B HEMER 20, 45581
ok BMLER (&) VPT(R%) MMERAEUFE L., Fib TR E MR % 2 T2DM B85 5 % 2 R0
37 fE R PR TOE X BMI R s bR R U B4 B PR AR I LR
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Abstract; Objective To explore the relationship between bone mineral density ( BMD) of lumbar vertebrae, metabolic index
and diabetic complications in middle-aged and older patients with type 2 diabetes mellitus ( T2DM ). Methods 228 middle-aged
and older T2DM patients were enrolled in this retrospective study and were divided into 3 groups according to BMD of lumbar
vertebrae 1-4 (L1-L4) . normal BMD group (T>-1.0 SD), osteopenia group (-2.5 SD<T=<-1.0 SD) and osteoporosis group
(T=<-2.5 SD). Differences in basic clinical data, glucose control, metabolic data and diabetic complications among 3 groups were
compared. Relationship between lumbar BMD and all the index above were also analyzed. Results (1) Body mass index ( BMI)
decreased, whereas proportion of female patients and vibration perception threshold ( VPT) increased as BMD decreased among all
the groups ( P<0.01). Osteoporosis group had older age ( P<0. 01) , higher levels of glycated albumin (GA) (P<0.01) and higher
incidence of diabetic foot problems ( P<0.05) than osteopenia group and normal BMD group. Compared with osteopenia group,
osteoporosis group had longer duration of T2DM and higher fasting and postprandial glucose level ( P<0.05). Compared with

normal BMD group, osteoporosis group had lower waist circumference, uric acid and triglyceride ( P<0.01), and higher serum
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magnesium and high density lipoprotein cholesterol (HDL-C) ( P<0.05). Osteopenia group had higher level of alkaline phosphatase
(P<0.05), and lower waist circumference (P<0.05), uric acid (P<0.01) and total cholesterol ( P<0.05) than normal BMD

group. (2) Correlation analysis showed that lumbar BMD was negatively correlated with age, gender (female), GA, HDL-C,

magnesium and abnormal VPT ( P<0.05), but positively correlated with waist circumference, BMI, uric acid and triglyceride ( P<

0.01). (3) Multiple linear regression analysis ( with lumbar BMD as dependent variable) showed that BMI, gender ( female)

abnormal VPT and uric acid had statistical significance. Conclusion

Female and abnormal VPT were independent factors

associated with decreased BMD in T2DM patients. On the other hand, appropriate high BMI and UA could be protective factors.
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PEEE 2017 4 2 H 2 2018 4F 4 HAEMTL R F &
2 [ Bt e AR % 2% 5 B N 43 W BHAE Bt 09 o 22 4T T2DM
BEMATFLEBEERSOL U BRI
228 fi), Fo 53 ¢k 122 i, £ 1 106 4], 3 B HEBR M
PRIR M FE R AE O JH B2 M A 1 g S e g
PRGOS, & UL B AR 3 A H R ACEL 5
ARB 225, R M 22 ma i AC 25 4 ( Qi &R (4R
2D OB ) . RAEE GE 22/ BEE X
2% F % B (%5 ; Prodigy Advance) ] & M8 # 1A
1~4(L1-L4) BMD {5 1998 4E 5L T A= 4] B4R HE
T B 2 Xy (S M - [ A e 7] P ) 18 5 48 A {H
85 BE) /[ e 1R P 1) E B AR N VR Y
WEZE A RIEEH(TE>-1.0 frifiz , B T>
-1.0 SD) BB/ (-2.5 SD<T{H<-1.0 SD)
REFRGMH(TE<-2.58D),
1.2 Jiik

ISR A5 2 R PR AT OB SRR R R R,

& M, O 3 54K BT B 48 2K (body mass index,
BMI) [ BMI = (K (kg) /& & (m)* ] ¥R % H Al
I, A5 0% b 1L 21 85 F (HbAle) BEAL IMLVE H 8 H
(glycated albumin, GA) .23 8 & 2 h [fiL 4 | I 45 . 1L
B L IMEE | A P #5 BR % ( alkaline phosphatase, ALP) |
MRS PR B2 (T6) AL B BR . W PR I K RE B 18 B
Y < 1 B s 0 R s A8 MR ek A & B A i B 1
Az 1178 S RF AR P B 5 W PR B+ HE B HC A R IR
e B IR E A A, B I REIE R 24 h R
PR AE R =30 mg/24 h, sURBUE A E A/ R ALEF
FUABL = 30 mg/ g M RO &) B PR 28005 72 < A RO PR R R
RPN, WUA B4R R i 224 5 B S R, AL (B0 IR
. % 1B ( vibration perception threshold, VPT) &
(VPT>15 & SCA I B 5 5 ), 4k Bk JHC 5 0% 4n
R o 72 G 0L 2 P P DY R S R Y R 22
A WE IR ML AE 9 28 < RS Bl Jik T 1B B0 bk R A
Pz L 8 BE 4 T B HIE B A8 R e A A AL 5 B IR
o JE S < W PR ] BB A 2005 72 5 KL A8 o 2 I [
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IEAS A1 i B VR BB AT i 22 (o s) R,
EVEVORA T AW (%) #5410 b 2 %
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ST, 22 1R 22 S A7 SR 22 T LR R A0 [ AL A4
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RSB BRI E R TR EIERWH(P<
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Table 1 Comparisons of basic clinical data of the three groups

) sl T R L& JEE PRl R R
(B/#&) (%) (4) (mmHg) (em) (kg/m*)

FEILEH 56/23 58.86+7. 98 9.976. 32 132.92+18. 17 89. 60=7. 92 24.63%2. 85

F RS A 45/39" 58.62+6. 95 7.95+6. 85 129.79=19. 99 86. 63+8. 94" 23.48+2.99*

B R AN 4 217444 63. 549, 56" 10. 936, 98° 131.92+20. 01 83.92+8.91" 22.01+3. 33"

H o H5EBEFAML, P<0.05,5P<0.01; 5 &2 /4 I, P<0. 05, P<0.01,

2.2 A% IRLIURES 7 00 He B SL(P<0.05) ; HbAle 76 4% 41 13 4 3 Wi 7F 5 10 4
BRI CA B FRRIEN KB RB A4,  #H HERTEHYE L (P>0.05), L& 2,
25 J 2 h R RS TR R D 4, 25 RA it

R2 A MR O LR

Table 2 Comparisons of glucose control of the three groups

20 ) WAL LLT A /% AL B M H /% ZX BB 168/ (mmol /L) &G 2 h IiLfE/ (mmol/L)
BEIEE4 9.48+2. 14 31.71£12. 12 8.30+2.22 18. 78+4. 62
[Ege 9.77+2.08 31.99+11.78 7.86+2. 06 19.50+5. 18
B RIS 9.91+2. 54 37.98+16. 42 8.73+2.84° 20. 63+4.72°
H o S5EBERAMLL, P<0.05,2P<0.01; 5 &2 4/, P<0. 05, P<0.01,
2.3 KRR bR PR Tt o | [ B R IS (P <0..05) |, T B J5 B A 4.

HFRBCHEERERERRETEFREERH  Hl =EERAR(P<0.01) HDL-C JH& (P<0.05) (1t
(P<0.01), 5HEBIEFHML, &FREBAHBER  ST&E(P<0.05) , ERHAZEIEEL, X3,

w3 BAMACHE R L

Table 3 Comparisons of metabolic index of the three groups

sl infs it w b wn-s smme i KRER g o HE

{ mmol/L) (mmol/L) (mmol/L} {(mmol/L)  (mmol/L)  (mmol/L) (mmol/L.) (mmol/L) (mmol/L) (mmol/L)
HHEFN 2.3240.12  0.81+£0.08 1.18+0.18 71.10+23.52 2.04=1.60 4.96=1.12 1.02+0. 24 2.67+0.78 337.84+80.13 12.73x4.65
GEgnd Wk 2.30£0.10 0.83+0.09  1.18+0.17 78.86+23.60" 1.59=1.00 4.55+1.28* 1.09+0.28 2.55+0.96 302.45+74.02" 12.36+3.70
B R A 2.33x0.13  0.84x0.08" 1.17£0.16 77.91+26.88 1.38x0.64" 4.75:1.31  1.1520.35" 2.56=1.02 278.98+68.77" 13.48%5.11

W SERIEFAMLL,P<0.05,"P<0.01; 5B RS M L, £<0.05,"P<0.01,

2.4 BRI RAETE DL AR (P<0.05) LA B &5 R 7E A A 22 =

VPT W WHIEA HE ZHE I, ZRA 55T St 8 L (P>0.05) , b oh 0 IR i Ho A JF % AE 40
FREX(P<0.01), 5EHBIEWHMT BB AHM  BHRRIMBRE A R IRE B m B IR R K I e AL
o, B BN R IR R B, 2R A S ESAEERBTEHEEX(P>0.05), Wk 4,

R4 KB R S RO DL EL

Table 4 Comparisons of diabetic complications of the three groups

g i IWH;%J%I )f%ﬁﬁ‘ﬁ R @mu I&J{E ALHL P x mtg‘ﬁﬁ %Rﬁ‘ﬁ B
(H£/H) (FH/H) (EEH/5HE) CER /BRI ) (Fx/H) (/A7)
FHITEH 57/22 58/21 75/4 55/24 11/68 75/4
iEgne Ty 61/23 72/12 78/6 57/27 17/67 81/3
B IR AN 51/14 49/16 47/18 36/29 6/59 56/9
X1y 0. 897 4.174 21.143 3. 679 3.592 6. 636

P{E 0.639 0.124 0. 000 0.159 0.166 0.036
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2.5 B SORE IR N — NG O | IORE B L
RIE B A S b7 094 56 2

N Pearson #2448 75 , T2DM 58 3% & %5 BE
HEW (r=-0.186,P=0.005)  P: 3 (Z&) (r=
-0.344 ,P<0.01) .GA(r=-0.186,P=0.005) .HDL-
C(r=-0.154,P=0.02) .3 (r=-0.157,P=0.018) ,
VPT( 5% ) (r=-0.293,P<0.01) B AH¢; 5 i Fl
(r=0.350,P<0.01) .BMI(r=0.361,P<0.01) i
(r=0.294,P<0.01) H il =F (r=0.231,P<0.01)
BEIEHK, WER S5,

F S5 EAME 1~4 BMD 5% I K46 45 AH 3¢ 247
Table 5 Correlation analysis between LI—4 BMD and related

clinical indexes

i RAG P
Y -0.186 0. 005
7 51 —0.344 " 0. 000
9 0.016 0.811
SBP 0. 009 0. 895
LA 0.350 " 0. 000
BMI 0.361 " 0. 000
HbAlc -0.084 0. 205
GA -0.186 0. 005
FPG -0.071 0.287
PG -0. 098 0.138
Ca -0.077 0. 246
ALP -0.128 0. 054
TG 0.231 " 0. 000
TC 0.102 0.125
HDL-C ~0.154" 0.020
LDL-C 0.058 0. 380
Mg -0.157" 0.018
PHOS -0.035 0. 604
URIC 0.294 " 0. 000
HCY -0.037 0.575
T PR PR IR0 I 5 78 0. 007 0.921
bR 9 1 e 0.047 0. 482
VPT( 5 ) -0.235 " 0. 000
A -0.112 -0.092
8k bR TR LI o A -0.012 0. 861
PR 95 -0.070 0.295

VT FE0.05 AP (UMD EBEME; T 7 0.01 KT (UMW)
FREE,

2.6 ZEALMFIPSNILER

LS B %% 8 o X AR & L Pearson £H 3¢ 43 A7
ZRA RIS L IR bR (AR 5 L E L BMI,
GA Hih =W \HDL-C (% . JRER . VPT %) Jy 148
YA Z IS M N T A AT B 45 R R, BMIL
(&) VPT(RE) RBERAHITFERE L (1=
~7.137,P<0.01;¢=5.363,P<0.01;1=-4.710,P<
0.01;0=-4.424, P<0.01;¢=2.913,P=0.004) , I,

g
R 6 ZEANEMIASH

Table 6 Multiple linear regression analysis

JEhR L 2 B e

xR 5 gorm Rm  HPHE
(w8) -5.424 0.726 -7.474 0. 000
BMIT 0.150 0. 029 0.298 5.224 0. 000
) -0.871 0.186 -0.269 -4.680 0. 000
I w1 (A -1.038 0.277 -0.211 -3.746 0. 000
R 0. 004 0. 001 0.193 3,282 0. 001

DR 97 A B R BAL S8 T8 BB, 2 T A
R IL T2DM F7 &t B0 3 A 37 XU e AR08 PR A
B 1,38~ 1.98 £ 2005 4 PHIT Y o R B,
5 R ER AR L, T2DM 497 b (i B 2 B 37
o B I, 332 W 0 DR 9 BB R 3 0 A R, T e
BT B 57 (9 BB b B = 20% ~40% 1 T RS .
T2DM % K 5B B e 0 AR, BRI T
Wi T B/ 0N 39 R Mz 55 o 45 40 25 L, o B M g
T B SRR AR

BB P A A S M G, A T B R LR B
M, B A SO Z 0 25 05 Ao P R TN S T
TR MR K B, B IR TR R, B E
VEA, B G . PR, 7 B P A R R AT 2 R
21 P R B AR I I K B R A R B W
oA B R W10 T 4,60 % L b g A B
HEA R o ASHSE P R RO LE A S b AR B R B R 4
(BB BB IER A ) K, M0 47 48 7% I HE
HE AR R ML (r=-0.186) , R H B EE
BEYEAK (r=-0.344) . B FH AR T 5081k &%
MG, BF5E F2 8 BMI K 5 BMD 2 AR X, &
BMI 1A g 2 991 By 4 B s A D9 35 A Jpe A
B R AR AR AN TR E E W H AR — 4 I A B
U2 Wi H6 B R AL B K T B T B A, B IR B 7 3
A g R T, R R R, %
28 J5 ok o i 2 KPR B R KBk,
BMI ] ik 18 4 2 i 2k o HE P S EUHE 5% B A 412
T 2% F9 43 ARG AN, T B 2% o i 40 T B2 R
WA I T 0 N T 0 B A AR R R, T
R MBI RS IR 40 MR v Rk 5 F LN, M
BHBEALES MR RS )G L E R
fR4PPE . ARBEF P s & B BMI 5 A BMD 2 F
AHOE PR TEME R B A TP B R BMI B R
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HEA, SRR B S A, KB
57, T H T KU

W5 PR s B8 38 e IR IR A AT R0 O M o Ak
G WA R PR A R, T EORE R AR R AR
B EmR o s B RIE R R E R,
T P B T A A o A B A A Ak A
HTE W B I B, OF U5 5 BB 4 A 3 pA B R NF -
kB FIRAEAR BB U, 95 A, v e R AT 5 i
WD B AR S W B R R R B R A K E -1
R BT, BORE AR B T XU 3 . B 43
FHLHI UL, W5 B A 2 R AETE i Z B A 2
Stromeyer %[mﬁ?%ﬁf% HbAlc 54538 BMD 2 |8]
JETLA R TEARB S, MR LI HbAle 5¥F
PRI A HEHE BMD Z [AIfEfEAR DG . A B2, A
o kW T GA H B #Hi BMD £ fi MH K
(r=-0.186) ,J& & $& 7w %5 7 P IO 2 il 8 42 By 7= 4R
T A D ISR B W IR R R R
Wl B R B, AR B S AR 2 G IR MBS T 5 .
W PR T R [ I A A m g A B L AR g
HRIH W =R KF 5 M BMD 2 IEME (r=
0.231), M4, HDL-C U 5 & % EE A MK (r=-
0.154) , SR — S5 s £ —5 " . R AA
—EPLAALAE A, B, AR B K S R B A X v PR R UK
ALK A AR VE o Zhao 1 BFSY KRB, A
HE B T2DM B FE m IR KE 5 A %A
2K, AL DB T b AU, SR TR BB T A P A Y
RYPHEREER,

T2DM - RIE S5 H B X R EETFZ MR
HESE S0 A e AR 0 4 R B PR e A ) R
AR5 ] BB XURS B9, J5 3 0T RE AR A R,
B B BT e R M B A R, Yokomoto-
Umakoshi 25" % 194 5] T2DM 2 % 38 3 /0] 3% 94 25
TAG AR RURS: , 5 3 — 20 0 9% k480 XU 5 B O o A
PEE YT B PRSI RAESE 0 6 & L, S5 R R B, 1% BMI,
Joi) L At 2 s 728 R B 80 DXL M Do R B AT R BT R
A B9 N G R PRV 2R o PR v JR) L 8 55 A8 S T2DM
B IR A O R IE 2 —,50% DL B B RN
ToAE R @ F R P g AR, R R 2 O E
20 VPT SR — b B A R AR A MRS 5
WP A AR I A A A R X R A I AR
M2 L AU O 3 BLLE R [ AR I R R R
W bR s S8 A T T00I0 38 W O 2R A0 R K 15 9 T i B R
et AR P, B RS A VPT 9B R
B P 2L B S v, T UL R T R AR A L TR O T 22

5, PEMER H SRS B E R A (r=-0.235),
FLIERE B R R B M s fE B N R . AT
L PO R WL B0 P At I S A 5 A R
LEESS

Li BRI, B BB AA P IR BOA I ACAEAR , D 1
FE R A, sk A AR BTN A RE B2
Wro BE IR BB TG A B 4T XURS: B AR PR R
S, TR g RO B R AT T A R O A O A
JE N E . AR N Lo R R 5 2
T2DM &5 7 FE AR Ay M sz e B R R @ 4 &
BMI % ia bR R )R B o AR DR 4 I R o E Il PR
X TR BMIT 22 P R 3 BORRAR B AT B 9 O A, O
HLBUR T 8 st 1 {00 5, B 2 B B g 0 B
BRgAS I 4 T BURE T, TR B A R T
Ao BeAh, T —E TR bR R IR KPR R
A RIPE A, 278 12 T2DM & JF 0 IR R I AE A9 A
AP TEORT DR R 4 1 AE G 3 v TR P B R X v K
o A FE A S B e M PR R A AR AR
U0 GA MLAR M8 55 5 IEME BMD B A #H 5C 1, $d
B PRI IETT PO o B0 MAUBE 100 42 ) S5 4% DX T8 PR
o B BB R Y B 36 T AE A R, BRI R R
Ja 825 2 [ i R L FIBT 5T

{ & % x & ]
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