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The correlation between carotid atherosclerosis and bone mineral density in type 2 diabetic
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Abstract; Objective To evaluate the correlation between carotid atherosclerosis ( CA)and bone mineral density( BMD) in type
2 diabetic( T2DM ) patients. Methods 201 T2DM patients were divided into normal group and atherosclerotic group according to
their IMT. Their blood pressure, body height,body weight and biochemical indexes were measured. Their carotid IMT was measured
by ultrasongraphy. The L, ,L,,L,,L,,,neck, troch, ward’ s and total bone mineral density was measured by Dual energy X-Ray
absorptiomtry( DXA). Results The L, and ward’ s bone mineral density was significantly lower in atherosclerotic group than that
in normal group in male patients with T2DM (P <0.05). The L,,L,,L,,L,,, ward’ s and total bone mineral density was
significantly lower in atherosclerotic group than that in normal group in female patients with T2DM( P <0.05). Pearson correlation
analysis showed that the carotid IMT was negatively related with all bone mineral density in T2DM patients. Conclusion The
carotid atherosclerosis is closely correlated with the bone mineral density in T2DM patients.
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L2 #5k

L2.1 —BHERNE WERRMRMER FE&.
RE ME RMEE BERFERES, TEERRER
(body mass index, BMI): BMI = £ & (kg)/ & &
(m’),

1.2.2 SLEEME: KA HL 7600 8 31 £ 4650 17
SRS I 1f 25 BE Ifi $ ( fasting blood glucose, FPG) | &
fH & @ ( total cholesteral, TC ). H i = F&
(triglyceride, TG ) . & % B g & & JH & B2 (high
density lipoprotein- cholesteral, HDL-C) X & FE 5 &
1 iH & B ( low density lipoprotein- cholesteral, LDL-
C) .5& (calcium, Ca) ., ¥4k Ifl £T & B ( glycosylated
hemoglobin , HbAlc) R R E M AH B T KB BT,
1.2.3 HSighkK&: RAAKE Aplio300 ZIFEE
BEEHBEFRSH, BEBUPEML, 5B/ R 8 HH
L HK B T 8Lk JUAT % 8UR Z AT A 1 W&
XU 35 54 g Bk B 3 5 ok o SUAL , e B S 5 g Bk 4
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IMT S35 , 4748 2009 4 I 5 8 75 AR 25 19 7 ) 47
M HE B IMT = 1.0 mm o o B 54 B, 2 PR
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PER AL, FRHCRERBIAL K
N
1.2.4 B %FEWNE: XK EE Hologic 2 7 B
Discovery A ‘B % FEAU B EE X 28 W i & ( Dual energy
X-ray absorptionmetry, DXA ) {lll & T A B & BEHE( L, -
L) BEH BEEET wad s £2BHHNBEFE, 4
R MRS BB (BMD) fH (g/cm’) R,
1.3 &4

BHE Pk MT 23 R EHHA(IMT <1.0 mm 4)
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L4 SitoHr
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2 HR

2.1 T2DM BEMEARTH

AR EMNEN. R ES BMIL % E, I
HbAlc FPG.TC TG HDL-C .LDL-C . Ca l %, £ 5F
KRG ¥E X MBI EAAFERATESR
B ERERITEREL(P<0.01), FHEMHEEL
HERFRFRESTEFA ZRARITFEX(P<
0.01), Bk EEAHAKFEEAET TEF L,
ERAZITFEL(P<0.05)(F 1),

R T2DM M IMT IE5 41 S BRIBREBE (L1 A PR (2 %)

Table 1 Basic data of T2DM patients in normal IMT group and atherosclerotic group (z £s)

WH IMT E#4 BBk R L A L {H/x P
( item) (normal IMT group) ( atherosclerotic group) ( t-value) ( P-value)

#l% B
( The number of cases) 9l 110
FR(E) . 60.0+0.90 67.77 +0. 80 -6.475 0. 000
Age(years)

y .
R %, B 40/51 43/67 x* =0. 486 0.486
Sex( men/women , cases )
DZUESE(&:) 9.73 £1.61 8.83 x1.51 o 0. 403 0. 687
Smoking history( years) T
BMI( kg/m2 ) 24.25 £0.36 23.75 £0.37 0. 966 0. 335
ﬁﬁfﬁ_ﬁﬁ(fﬁ) 7.29 +0.60 10. 56 + 0. 64 -3.691 0. 000
Duration of DM ( years)
WUH IE (memHg) 130.81 +1.89 137.31 £1.90 -2.404 0.017

SBP( mmHg) .
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TiH IMT iE %41 SR - P

(item) (normal IMT group) ( atherosclerotic group) ' ( t-value) ( P-value)
;ﬁ;}fiﬁ:{:?g) 78.95 £1.13 76.93 +1.04 1.312 0. 191
HbAlc(% ) 8.48 £0.25 8.49+0.22 -0.056 0. 955
FPG( mmol/L) 8.58 £0.29 8.93+0.30 -0.825 0.410
TC( mmol/ L) 4.59 £0.23 4.28 +0. 10 1.303 0. 194
TG(mmol/ L) 1.96 +0. 19 1.83 +0.16 0.519 0. 605
HDL-C(mmol/ L) 1.19 £0. 04 1.18 £0. 03 0.127 0. 899
LDL-C(mmol/ L) 2.58 £0.09 2.58 £0.09 0. 002 0. 999
Ca(mmol/ L) 2.28 £0.01 2.27 +0.01 0.482 0. 630

2.2 5 T2DM BEFSIK IMT 5EERK T WEELAL Wad s BEESRTEF4H, %ﬁﬂ
R MHBREL L L.L, REFBKEET £ FHHEIHEEN(P<0.05)(%2),
BHHEERELE, ERYERTFRE X M3k -

R2 HBHT2DMBE IMT EXH S RBHEAHETEE (% 2s)
Table 2 BMD of male patients with T2DM in normal IMT group and atherosclerotic group (% +s)

A IMT E# 4 BBk LA i P

(item) ( normal IMT group) ( atherosclerotic group) (t-value) ( P -value)
Bi%

40 43
. (The number of cases),
L, (g/em’) 10.831 0. 116 0.757 £0.170 2.337 0.022
L,(g/em?) 0.881£0.107 ' 0.817 £0.199 1.846 0.069
Ly (g/em?) 0.902 £0. 118 0.835 +0.194 1.899 0.062
L,(g/em®) 0.873 £0. 126 0.836 £0.199 1.029 0.307
L (g/cm?) 0.873 £0. 113 0.828 0. 187 1.334 0.187
JB, % 2 .
RS g/om’) 0.703 £0. 103 0.668 £0.116 1. 459 0.148
Neck(g/cm®)
2
BART (g/em’) 0. 645 +0. 087 0.621 £v. 105 1.118 0.267
Troch(g/cm®) -
Ward’ s( g/cm?) 0.536 £0. 130 0.476 +0.132 2.090 0. 040
2 Co

%ﬂ%%(s/:m ) 0.856 +0. 106 0.818 +0.133 1. 442 0.153
Total(g/cm”)

2.3 Ltk T2DM B E B S Bk IMT ‘ﬁﬁ"%ﬁﬂ‘ﬁﬂﬁ Ligward’s 2SR AEEHRTERS, Z2R{4
GR.BERE L URBIRERTEERLE, HiHEEL(P <0, 05)(%£3).
ERBERTFENL HKMEEMLAL L, L

+:3 Ltk T2DM BE IMT EW4A ﬁﬁlﬁ%#@%gﬁ’a%ﬁ‘ﬁ(ﬂc ts)
Table 3 BMD of female patients withT2DM in normal IMT group and atherosclerotlc group (x s)

HH IMT E#% 4 L L) T P i

(item) (normal IMT group) (atherosclerotic group) (t-value) - (P -value) '

(m!l‘ﬁ:\nﬁmher of cases) : 5,-1 - 67

L, (g/cmz) . 0.707 +0. 091 0.625 £0.118 4. 099 0. 000,
L,(g/cm?) 0.726 £0. 106 0.660 £0. 133 2.897 0.005

L, ( g/cm2 ) 0.733 £0. 149 0.673 £0. 142 2.234 0.027
L,( g/cm2 ) 0.932 +1.251 0. 669 +0. 151 1.'686 0. 095
L. ( g/cm2 ) 0.735 £0.098 0.671 £0.133 2.888 0. 005
BA B (g cm?) ‘

R 0.593 0. 095 0.556 £0.105 1. 956 0. 053
Neck(g/cm®”) )
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i H IMT E#4 BBk EA ¢l P{E
(item) (normal IMT group) ( atherosclerotic group) (t-value) ( P -value)
B / 2
BART (g/om) 0.551 +0.091 0.516 +0. 098 1.952 0.053
Troch( g/em®)
ward” s(g/cm?) 0.454 +0.121 0.380 0. 126 3.215 0.002
/ 2
2B (g/om’) 0.735 +0. 118 0.674 £0. 125 2.692 0.008

Total (g/cm?)

2.4 FEhik IMT 5 & % FF Y Pearson & #4347
iR

T2DM BEZF K IMT 5 L, \L, L, L, L, &
EFH BRBETF ward’ s 2B REEE YR AL
(£4),

F4 FIK IMT 55 % E K Pearson Hi X417

Table 4 Pearson correlation analysis between the

carotid IMT and BMD

T rfE P
( variable) (r-value) (P -value)
L, -0.039 0.618
L, -0.040 0.665
L, -0.038 0. 689
L, ~0.001 0.993
L _, -0. 045 0. 630
i =gt
( Neck) -0.027 0.772
BEET
(Troch) -0.078 0.402
ward’ s -0.036 0.700
28|
(Total) -0.098 0.291
3 itig

HATAF 7 80 , T2DM B 5 0B % 5 vl 300 . %
AEAET  BHEENELEES DM KR
K DM 8 4% 1 & 3 & S H X" K
RN T2DM #9181 il S E , I b i gl
R R BE 4L 2 T2DM K A % 5 7% B AR g BRI
B KRB S EEEFEEX, BEERE B
RER,EFE T2DM EF , LB ER L HBE,
BB R RE AL 4 B AR T B ik IMT IE# 4
de Almeida Z'° BF5v £ 0, B ¥ T2DM B &+, &
SMERE BERWAEE R S F AR ERER, B
K IMT 5 & % B #8 %, Friedlander 2" B 5%
RO, GFETHRF BRI L RE SHS
Bk IMT EE¥HM L, KBREHEEEER. AXR
VEEZEH R E, TE K IMT 58 % E K
fAEE S, ARG R LA, B T2DM B ¥
FRBAEREALA L, \ward’ s B % B 8 T Bigh ik IMT

EHA, ZfE T2DM BEFPRWHEE/AA L, L, L,
L ward’s 285 HE R T H 35k IMT EH
4, Pearson fHE 43t &/~ T2DM B & Fi gk IMT
5L.L.LL.L, BEF REEF ward’ s £
BREBEEYRAMK, ERERERH, T
FEBEAL 5B B R, A AR K,

HE PR R, HMBEARSUEFRHK
( receptor activator of nuclear factor-kB ligand,
RANKL) /4 & & ( osteoprotegerin, OPG ) & % . & 1k

BRE B AR LA RESTRS S THS
B BEELMERR BN R E & REBY,
Kelesidis''"*' % §f 1 B /x, £ B A HIV # B %,
RANKL/OPG Z G & W B %% 2 711 3 Bk i 305 A2 18
b, & 5 & B R 3h Bk B RE AL B B B
Comicelli ! BFy R 05, it Fik 12/15 RSB
HRBERED WK 12/15 REABMPYRETRE
SERB KRN R . Tousoulis £
MRAAR, BREE AR RERES AL, WK
BRI — E AR B AR, AT R 405 1 PN B AR L AR
BB B BE ALY . Herrmann & BEJE %A,
o0 [ Y 2 ol MR VT B W A M, A2 R IR, AR
HEBL.

B ATA B R R AR VAR I 4 R 0 B30 Bk
REANEREZ . T2DM BE$ BR%R
BE5EREMMEEREME" . E1 5 Bk
B BEFREMEEERE P, ARG RAH,
B PR AR RE L 4 8 KT IE A, Figh PR A 1
AR RRRES TEEH, ZRWERITEE L
EREREY BRAFESFRITRELRS ST
BRI AN B R B K R R, BEAF k3%
I, BB PR AR AR G, B 5 K AR S R R B AL A
HIRB

oI T T2DM B& v, Sah ko L 5 5 B E
FEAEMEME, FrLL T2DM B35 K 4 Fish s R B4k
B, 7 M 00 5 B AR Ak, T LK R R A P R
AR T AR B T R
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