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The study of correlation between early arteriosclerosis and bone mineral density in patients with
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Abstract: Objective  To investigate the relationship between early arteriosclerosis and bone mineral
density ( BMD ) in patients with newly diagnosed type 2 diabetes mellitus. Methods  One hundred and
twenty-five patients with newly diagnosed type 2 diabetes mellitus were divided into normal BMD group ( n =
33 ), low BMD group ( n =52 ), and osteoporosis group ( n =40 ). Blood pressure, body mass index, waist
circumference, and waist-hip ratio were measured. Concentrations of fasting serum glucose, fasting insulin,
total cholesterol, triglyceride, HDL-C, and LDL-C, and insulin resistance index ( HOMA-IR ) were
examined. Carotid-femoral pulse wave velocity ( ¢f-PWV ), cardio-ankle vascular index ( CAVI ), ankle-
brachial index ( ABI ), and flow-mediated endothelium-dependent dilatation ( EDD ) were tested. Results
The body mass index, waist circumference, waist-hip ratio in osteoporosis group were significantly lower than
those in both normal BMD group and low BMD group ( P <0.05 or P <0.01 ). But the age, concentrations
of fasting serum glucose and fasting insulin, and HOMA-IR were significantly higher than those in the latter
two groups ( P <0.05 or P <0.01 ). The cf-PWV and CAVI in osteoporosis group were significantly higher
than those in low BMD group and normal BMD group ( P <0.05, P <0.01 ). But ABI and EDD were
significantly lower than those in the latter two groups ( P <0.05 ). All the parameters of arteriosclerosis in
both low BMD group and normal BMD group did not show any significant differences. After controlling the

factors of age, gender, and metabolic parameters, partial correlation analysis showed that BMD was
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negatively correlated with EDD ( r = - 0.312,P <0.01 ), but was positively correlated with ¢f-PWV and
CAVI (r=0.395, 0.252, respectively, P <0.01 ). And there was no correlation between BMD and ABI

(P>0.05). Conclusion
BMD.

Early arteriosclerosis in patients with type 2 diabetes mellitus is correlated with

Key words: Type 2 diabetes mellitus; Arteriosclerosis; Bone mineral density; Osteoporosis; Correlation

R s R L5376 705 A 9 B 356 k5% L 30 ok o 45 4%
4 1 D17 B 95 78 A9 R FIE 11 3 Tk S RE E A L DA T 51
G A5 0 R AE o T AE R L KA A5 5 R PWV ),
OB A A 4R B CAVIT) BRRF 48 80 ABT) J M6t 1t
BN R AT K T R EDD )% JE B A I T B © Bk i
S £ 10 B P TN R R RGO B30 30 Bk R A
(AR . AWEIE S FEBR T2 2 RO R R
L B AL O AR

1 #MEFZE

1.1 WRsEsee

1.1 %4 3452010 4 8 & 2011 4£ 2 AfEA
Bt W R & B 132 KA BE 0112 2 BUBE DR s /B
TR 125 6, 5 1 72 B, LovE 53 B, O S A iR
51.2£16.3 % . BRI 2 W45 & 1999 4 WHO
Y PR 99 12 W A3 AU A o 35 TG ™ A JER G TR PR 9 2
6 1 I KA L TC B T BB AN 4 B il 0 A5 05, R 2
Z 3k H IR R 25 B R 5 BT R 3 AN N
1.1.2 434 R & E = EXA - 3000 %UEE & % B
ASCRG W0 37 3 35 20 00 i e R s — 4 2 — Kb
JE o R R Y AR AR I WHO s bR LT
M>-1.0EYNEBIER. T(HE-1.0f1-2.5
ZIEGE U R, T < -2.5 8 FH M.
R B AL T 25 L 43 oA B I R AL R ek AR 4 R R
Bi A

1.2 WsErik

1201 IR B S0 S 48 AR DU A = i A 22303 3 0
I B AR LR L RS BMI RN .
I U 00 A 2SR W | s R R 3RS I
Hih = B HDL-C . LDL-C. ' # i &% % HE 31 35 %L
( HOMA-IR )R RSB 20 IP A 1 A 2L 53 : HOMA-
IR =75 I % x =5 B R 2% /22. 5

1.2.2 PWV.CAVI f1 ABI 95" i I H 4 % 5t
HHI VaSera™ VS - 1000 3 ik fifl £k $5 A1 0 22 43 46 0
5B Ik T 3 3 B ( ef-PWV ) CAVI Fll ABL, 32k %
i VAR 1 (WA SR U e i g A RO R I = 8 s N
T ol S b s Ak o A B B K, i R B ES 2
~3 cm, I S REAR R AL T T RN Ml R

GREEPIBR 1 ~2 emo AR o6 Ik A% R A T I
o b A RS S B bk Dk B I AL L 0 B
Ji A% T 10 FEL AR 0 55 TR 5 R O 2 A
AR PN =N NG g - € U K D
A FE NI H ] B o of-PWV Sy B iR R
B LA A 30 Jik 48 5l a5 B 4R D LR i B ] 22
i A ST B AR E . JF MR % S0 00 B 0
[ DL K i 2 Bk B 3l ik kA R AR B B R EOT A
CAVI, 235 LA 5 1) F J e 4 16 5 b JB Wi 4 s v 4
e P — AT 46 R B L T A5 &5 S B R 80 ABT, AR
WF5E LALAT I CAVI AT ABL A R 43 B 46 45
1.2.3 [N IIREME R NAS-1000HF %
623 L W RS 7.0 MHz £8 4R 3k, 43 5% 2
T SRR TR K Sy P 7 i B E 20 ok 9 A a2 A
o kB EMEM, WL E T HM 2 ~15
em b, 4R AE BRIk AR T = EF sk I
A R RO E R AR LR I
Il & F N, 380N & 300 mmHg, 4 min J5
TR, A 10 s G0 5% — UE Bh bk P9 A% L T A 3h ik
I KEF TR AR L BV E 1 70 it s B 3l ik P9 A% o IR
I B — 0 o I8 A I s I B0 Wk P A ) R
Ak, BRI A 5 /9 EDD, RUSS — Wk 8 3wl A9 7
RN
L3 Giilseiba

K HGETH A SPSS15.0 HEAT 43 #T o 3t B kY
PLx+s FR8, BT A Bl 39 2 E S5, JEIE &S
i G BG5BT ST M. SR 225007 ot
6 58 i AR 5 43 1T o

2 HR

2.1 R[A]E R A LI R SR L ER
HIZE 1l WL, 5 B A 2 LU, B R e 4 A
B A 2 A T R I L 2 BB AR, 4R
W s R =S B B 3R . HOMA-IR B BT
S Z ML, B AN S R R A S
5( P <0.05 5 P <0.01 ), H AP AF % 76 & i i #
HEFRMARHE LB A S E2ER(P <0.05),
Hoop B3R A5 TS b A B I 4 55 1E 4 HE A DA K



JEE RS AR 2012 4E 11 A %5 18 424 11 J]  Chin J Osteoporos, November 2012,Vol 18, No. 11

1019

S Bgm s A 25 s W g it o I I
BEAE = Z B A TG T2 25 5 o
2.2 UR[E]E % B 45 A B kA LR A H A

H 2 AT UL, R A of-PWV CAVI ¥ I 3%
o T o AR 4 R IE R R (P < 0.05 B P <
0.01),1fif ABI fil EDD & FX T /5 M 4i( P <0.05 ),
R FE AR AE B A 4 R IE A A TS i
Z5H

2.3 iR 5 A IS KA Ak T8 bR 00 AR Ok

X125 Bz 2 BIBERFEHEBHES of-
PWV .CAVI.ABI Al EDD 347 f #H 5 40 #r , &5 S
IS TERE AR PR 1 M & R PR AR SR L R 5
H®EYS EDD Bl ftEX(r= -0.312,P <0.01 ),
5 of-PWV f1 CAVI 2 8 2 F A% (r =0.395 Fil

0.252,% P <0.01 ), ABI & /R H&1 .

R 1 ATEIE GRS I IR B S8 56 %= %R R

13 %% AE AT 45 B i FRl P I Ve &k R

- (B/4%) (%) (kg/m*) (em) ( mmHg ) ( mmHg )
B 4L 33(26/7) 49.7 +12.8 27.3 2.1 93.0 6.4 0.91 +0.05 129.3 +8.9 85.1%5.4
B AR 52(32/20) 50.6 £15.4 26.9 £2.4 92.4£6.9 0.90 0. 06 128.8 £9.7 84.9 +6.3
B 5B A 21 40( 1426 ) 52.8+17.7" 26.5%2.7" 91.8+7.3" 0.89 +0.07 " 129.4 9.2 85.5+6.0

I =g HDL-C LDL-C zs i zs %
13 IR H i = R 23 I8 1M A% 23 M R HOMA-IR
( mmol/L) ( mmol/L) ( mmol/L) ( mmol/L) ( mmol/L) (mU/L)

4 5.2+0.67 2.0 +0.35 1.3£0.13 3.1+0.65 8.5 +0.68 10.6 3.9 0.92 +0. 48
B AR 5.1+0.72 1.9 £0.37 1.3 £0. 14 3.0 +0.69 8.9+0.77 11.3 5.7 0.97 +0.55
B B A 41 5.2+0.70 1.9 +0. 46 1.3+0.13 3.1+0.72 9.2+0.96" 12.0 5.6 * 1.04 +0.62*

WS IEHE R, P<0.05," P<0.01; 5 E (T4 i, 4 P<0.05

T2 ORFEE AR S 4L 3h ikhE 1k 38 b5 L g
ik AR cf-PWV
21 5 CAVI ABI EDD( % )
(B/4) (%) (m/s)

B IE 4L 33(26/7) 49.7 +12.8 9.7+1.5 8.6+1.0 0.94 0. 13 9.4+2.3
B A 4L 52(32/20) 50.6 +15. 4 10.2 £3.0 8.8+1.3 0.96 +0. 14 9.3+3.0
B 5T i A 4 40( 14/26) 52.8+17.74 12.4£2.274 9.7+1.1" 0.87 £0.13 ™ 8.3+£1.9"

ESERSEAE, " P<0.05, " P<0.01; 5EEWMIKA ILE, 4" <0.05

3 it

LRI IT A 5L 30 3 R Ak 8 57 G B M A 4
#r,H:H PWV.CAVI.ABI } EDD 42 #: G KT 2
Ko PWV I SE Iy ik ff B 0] 52 o S VR A T R0
S IR 5 K B Bl TR D A R A 30k
4 K B 25 (LR JIE M SRS . L of-
PWV BF 5 5 )12 L AT B4 S W 3 3 Ik 16 A
ELESE of-PWV %00 il L 45 5 R S (o o
ok CAVI L AE I R IF LA T2 BT . 5 PWV A 1L,
CAVI Ko Il 58 g 7 2, 5 i) PR 26 450 20, 2 — T3 9 1
AL T B4 3 KB A 34 5 4% L X T 500 % B30 ik
M FIRE R S B EEE X7, ABL £ HA
6B A6 0 41 0 Tk B e B4 7 15 L 22 1T R e
TS Bk AL MR E . BT WD R S Bk s
SEE R S o R L5 95 8 R A7 ABL S s il 1t A%
R FIBE T R A ) B SO T, OF BRI AN R
FHUG BTSRRI 9 R T Bk 2k T S 3 Ik

58 T 5 5 R o 5 — A SR RO A P R R
L ) il B o LA S0 7 W 3 £ o LA o
M

AR I PR 2 T 20 52, 0 L A S 2 DR e
B 2 S T L 0 i L AT I 2 DR T AR
B BOVE 10 A A8 DR T A AL A 7 s 14
T2 ~ 4 F5° TR DR A6 A L 95 725 14 95 L il 1A
1 bk 36 R 44, Ay S 50 A 10 20 kI A 45 4 R D R
G5, BRIV 300 30 K RE A, K g S I R L A % 78 L o
RO O R TSR L 1T A A e 2 O
LR S 4 0 1 7

A BFFEIN Ty 2 TR0 B B 3 eh i TR AAE 1 %
HE A L B R A A L T RE S I R =
SECEH Y RACH R H S R BOS B FIR B
AR PR AT Bl 252k ok 22 AT 1 I A B T 4k & 7
IR B B RS R L B,
B BRI 2R L O R B A L T RE R F
I 25 W R T R E KL R BN N D R R AT M



1020 A AR 2R

2012 4E 11 F 45 18 445 11 0]

Chin J Osteoporos, November 2012,Vol 18, No. 11

Uy, B 2 MK AR T L S B B KRR T
H 1SR 7 53 A3, R8T T R L AT
CENE N el DO R = ol A S R B i e
S W8 PRI B B BB A I f I PR 2R o A B 5 45 2R
RTINS 5 @5 A A2 S | = D 5 VA E R NI S =5 O 13 N
TR R LU 2400 I i S PRI A S S I I AR
23 5 % & HOMA-IR 5 B 7H i, 26 W SR o A
TS B R A SRR IS SR O R
3T AT R W PR 9 B3 B0 ook A A AR 85 1k 5 B B
A SR RIETEZ B MOk 2 0 . B NABFTIA
2 BUBE IR s BB A S Kok FEREAL 1 R AR S B
I/ B VTR G, B %3 B U1K 23 34 351 30 Jok s A Al Ak
REHL A e e R0 AR TR 4h Al & B, S 3 )
Jk B Ak 1 48 b7 of-PWV .CAVI.ABI f1 EDD 7 5 & I
REA B BB a0 5 1E & B | A i 2 9 5%
BRI S EW R4 B R 2R
xS HAEERRMAERERECBERTIE
W m AL BORTERIZ 2 BB IR A T, RN B ik
B Ak 5 B 2% B KT B I LA AH G o IR AH G 0 BT 45
Rt — 2 BoR, 012 2 BB EE B EES of
PWV .CAVI #1 EDD #UIHHC . L, ARFR 4 R F
R 2 RUHE PR B L Bl kR AL 5 B 9 R KT A AR
AH DG B PR 3 Bl ki b 5 5 BT AR T RE B R
RIR, BARAE F , s A 2L W 0 & AR BLH 7 2 — 2
WA o AIMEAR LG R B % ES ABI i A
FMEARH L, 5 E N BRIK " B R GS R— 3, g
AR s/, 32 AR I e A OC , 7T Bk — 2D

( & % x #& |

U] Z/NE ). J6 803 ik 6 B2 A6 0 %5 539912 W o 1 8

[10]

[11]

Y 5 L

Scuteri A, Tesauro M, Rizza S, et al. Endothelial function and

AU I A5 9 2 34 SR L2009 ,30( 30 ) :476-479.

arterial  stiffness in normotensive normoglycemicfirst-degree

relatives of diabetic patients are independent of the

metabolicsyndrome. Nutr Metab Cardiovasc Dis, 2008 ,18: 349-

356.

Kanis JA, Melt on LJ, Christiansen C, et al. The diagnosis of

osteoporosis. ] Bone Miner Res, 1994,9( 8 ):1137-1141.

Noike H, Nakamura K, Sugiyama Y, et al. Changes in cardio-

ankle index in smoking cessation. J Atheroscler Thromb, 2010,

17(5):517-525.

Watanabe K, Oba K, Suzuki T, et al. The importance of

assessment of endothelial function according to the time course of

flow-mediated dilation of the brachial artery. J Nippon Med Sch,

2010,77( 1 ):59-61.

Mattace-Raso FU, Van der Cammen TJ, Hofman A, et al.

Arterial stiffness and risk of coronary heart disease and stroke:

the Rotterdam Study. Circulation, 2006,113(5):657-663.

ERF, W, WA, S R UL SR - B A 4R

ORI B 4 RO I A B . b ROREBE A%, 2009, 21

(9):953-957.

Al Qaisi M, Kharbanda RK, Mittal TK, et al. Measurement of

endothelial function and its clinical utility for cardiovascular risk.

Vasc Health Risk Manag, 2008 ,4( 3 ):647-652.

Ghazanfar Q, Richard B, Louis S, et al. Relationship between

aortic atherosclerosis and non-invasive measures of arterial

stiffness. Atherosclerosis, 2007,195(2 ):190-193.

TRGEAG, AL, SAMEMT, S5 2 AURE IR R E WL S B

ok 5K A A0 A B e AR O P 2 7. b [ B AL A 3K, 2008, 14

(11):785-787.

PRI, ERTAR R, 55, 24T 2 BB IR B 3 BRIL 48 BX

s A e M. IR R 25 25,2009 ,24( 13 ):1130-1132.
(W5 H J91:2012-04-25 )



A T AR S PSS T 1= R

= Kz, ZEWEE, WM, B, TR
5 AT 1 3 SR B AP 5 P 90 AR, A SR, 050082
W o A 1STIE]

YEL T 44 : CHINESE JOURNAL OF OSTEOPOROSIS
50 - 2012, 18(11)

A CEER: http://d. g. wanfangdata. com. cn/Periodical zggzsszz201211012. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201211012.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%97%85%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%99%93%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e4%b8%bd%e5%8f%b6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%b0%91%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e7%99%bd%e6%b1%82%e6%81%a9%e5%9b%bd%e9%99%85%e5%92%8c%e5%b9%b3%e5%8c%bb%e9%99%a2%e5%86%85%e5%88%86%e6%b3%8c%e7%a7%91%2c%e7%9f%b3%e5%ae%b6%e5%ba%84%2c050082%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201211012.aspx

