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ABSTRACT

Background: The aim of this study was to examine the association between the common poly-
morphisms of the adiponectin gene (ACDC) and the intima-media thickness (IMT) of the common
carotid arteries in type 2 diabetic patients.

Methods: The B mode ultrasound examination of carotid artery was performed on 133 type 2
diabetic patients. The carotid IMT was calculated using the Intimascope computer program. The
SNP45 and SNP276 of the ACDC were examined.

Results: There was no significant difference in the carotid IMT among the SNP45 genotypes (0.66
+0.18 mm for TT, 0.71+0.12 mm for TG and 0.64+0.15 mm for GG, P=NS). Subjects carrying the
SNP276 GG genotype had a markedly lower serum adiponectin concentration than those carrying the
TT genotype (3.35+2.00 ug/mL vs. 4.98+2.24 pg/mL, P=0.029) The carotid IMT was significantly
higher in patients with the SNP276 GG genotype than those with the TT genotype (0.70+0.17 mm
vs. 0.59£0.13 mm, P=0.032). Patients with the +45GG/+276GG genotype combination showed
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significantly higher mean carotid IMT than the other genotype combinations (0.78+0.09 mm vs.

0.71£0.15 mm, P=0.013)

Conclusions: These results suggest that the adiponectin gene, SNP276 is associated with the

carotid IMT in type 2 diabetic patients. Further studies are will be needed to confirm these

genotypephenotype associations (J Kor Soc Endocrinol 20:29~39, 2005).

Key Words: Adiponectin, ACDC, SNP, IMT (Intima-Media thickness), Type 2 diabetes
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3R 2 HE] A 5mL-S& EDTA tubeol] X3 3s}od
QIAamp DNA blood mini kit (QIAGEN, Valencia,
CA, USA)S o]g3lo] genomic DNAE FZ319ir)
ZAZA]7] genomic DNAE- autoclaved ¥ S5l &
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A, 5-AGAAAGCAGCTCCTAGAAGT-3, <JH}3kA|
1k, 5-GGCACCATCTACACTCATCC-3%t}. PCR
"3~ 45 ng®] gDNA7} Eol9+ S5 1L, PCR
premix (1 U Taq DNA polymerase, each dANTP 250
uM, Tris-HCl 10 mM, KCl 40 mM, MgCI2 1.5 mM)
(BIONEER, Seoul, Korea), ZAWSEAHEA] 10 pmole,
JuIgEAIEEA] 10 pmole, Z7<F 15 ILE % volume©|
20 uL7} FA| slod HEg-S R#Psigley. PCR 2712
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A S7TCA 30, g 7204 30% E<
AN EF 8 5715 AL 3057] £ DNAZ
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Table 1. The Allelic and Genotypic Distribution

of SNP
Number %
Allele
SNP45 T 184 69.17
G 82 30.83
SNP276 G 186 69.92
T 80 30.08
Genotype
SNP45 TT 71 53.4
TG 42 31.6
GG 20 15.0
SNP276 GG 69 519
GT 48 36.1
TT 16 12.0

Table 2. Clinical and Biochemical Characteristics of the Subjects according to the Adiponectin

Genotypes at Position 45

SNP 45 P
TT TG GG

N (male/female) 71 (33/38) 42 (22/20) 20 (15/5)
Age (year) 56.0+10.9 57.5+9.8 54.9+8.2 NS
Duration of diabetes (years) 6.2+6.1 7.6%5.1 6.8+4.7 NS
Body weight (kg) 68.919.7 7.07+10.4 72.8£9.8 NS
FPG (mmol/L) 9.89+2.55 9.06+2.19 9.75£2.79 NS
HbAlc (%) 8.74%1.31 8.54+1.52 8.27+1.16 NS
Adiponectin (ug/mL) 3.85£2.42 3.22+1.94 3.42+42.27 NS
HOMA-IR 341+1.99 3.24+2.54 3.08+1.83 NS
Total cholesterol (mmol/L) 4.91+0.85 5.15+0.79 5.36+1.55 NS
Triglyceride (mmol/L) 2.04£1.09 2.26£1.31 2.67+2.02 NS
HDL cholesterol (mmol/L) 1.23+0.29 1.25+0.29 1.124£0.29 NS
LDL cholesterol (mmol/L) 2.77+0.76 2.87£0.82 2.88+0.64 NS
Mean IMT (mm) 0.66+0.18 0.71£0.12 0.64+0.15 NS
Maximum IMT (mm) 0.78+0.17 0.82+0.12 0.76+0.16 NS

Data are mean=SD
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Table 3. Clinical and Biochemical Characteristics of the Subjects according to the
Adiponectin Genotypes at Position 276

SNP 276
GG GT TT d

N (male/female) 69 (37/32) 48 (25/23) 16 (8/8)

Age (year) 56.4+9.9 55.3+£10.8 59.1+9.4 NS
Duration of diabetes (years) 5.9+5.9 7.3£5.0 6.6+5.3 NS
Body weight (kg) 70.419.3 70.2£10.1 68.6113. NS
FPG (mmol/L) 9.16+2.43 10.01+2.41 10.35+2.78 NS
HbA . (%) 8.47£1.45 8.73+1.27 8.86+1.22 NS
Adiponectin (ng/mL) 3.35+2.00 3.4612.49 4.98+2.24 0.029
HOMA-IR 4.05+£1.99 3.58+2.24 2.69+1.95 0.044
Total cholesterol (mmol/L) 5.11£1.06 5.02+£0.72 491£1.29 NS
Triglyceride (mmol/L) 2.28+1.53 2.16+0.99 2.05+1.50 NS
HDL cholesterol (mmol/L) 1.21£0.26 1.23+0.31 1.26+0.39 NS
LDL cholesterol (mmol/L) 2.80%0.69 2.79+0.74 2.96+1.08 NS
Mean IMT (mm) 0.70+0.17 0.65+0.14 0.59+0.13 0.032
Maximum IMT (mm) 0.82+0.17 0.77+0.12 0.73+0.16 0.042

Data are mean+SD

Table 4. Clinical Characteristics of the Subjects according to the Carrying Status of
the Adiponectin 45/276 Genotype Combination

Genotype combination

TX/XX GG/GG d
N (male/female) 117 (59/58) 16 (11/5) 0.133*
Age (year) 56.4%10.5 56.0+7.6 0.871
DM Duration (yrs) 6.8+5.7 6.3£3.8 0.689
Body weight (kg) 69.6+9.8 74.6£10.3 0.176
BMI (kg/mz) 25.8%2.5 25.5%3.3 0.743
FPG (mmol/L) 9.57+2.44 9.85+2.88 0.722
HbAlc (%) 8.67+1.37 8.18+1.23 0.155
Adiponectin (ug/mL) 3.68+2.29 2.90+2.00 0.166
HOMA-IR 3.29+2.19 3.39+1.90 0.850
Mean IMT (mm) 0.71£0.15 0.87+£0.09 0.013
Maximum IMT (mm) 0.82+0.14 0.91+0.14 0.018

Data are means=SD. P-values by t-test. *P value by chi-square test.
X represents either T or G

(0.66£0.18 mm for TT, 0.71+0.12 mm for TG, 0.64 2. SNP276

£0.15mm for GG, P=NS) (Table 2). 2761 H9lol] GGSAARS 2 BhatolA] TT &
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Table 5. Partial Correlation Coefficients Between the Log Mean IMT
and the Variables (adjusted for age and body weight)

Variables R P

Fasting Plasma Glucose (years) 0.143 NS
HbAlc (%) 0.150 NS
Total cholesterol (mmol/L) 0.129 NS
HDL cholesterol (mmol/L) -0.262 0.030
LDL cholesterol (mmol/L) 0.052 NS
Triglyceride (mmol/L) 0.023 NS
HOMA-IR 0.033 NS
Serum Adiponectin (ig/mL) -0.227 0.019

Table 6. Association of Atherosclerotic Risk Factors with mean IMT of
the Common Carotid Artery (multivariate linear regression ana

lysis)

Variables B P

Age 0.251 0.030
Sex (0=male, 1=female) -0.310 0.006
Diabetes duration -0.155 0.193
BMI -0.077 0.474
Fasting Plasma Glucose (mmol/L) 0.096 0.470
HbAlc (%) -0.062 0.614
Total cholesterol (mmol/L) 0.096 0.924
Triglyceride (mmol/L) 0.065 0.600
Serum Adiponectin (ng/mL) 0.052 0.618
HOMA-IR 0.061 0.597
Genotype combination (0=other, 1=GG/GG) 0.226 0.043

WA S e Pt WA ol R 0k fel W BWAE RAelR of Xl foligick

sHA] kel (3.35+2.00 pg/mL vs. 4.98+2.24 pg/mlL,

P=0.029) (Table 3). HOMA-IRZS: GGSAzFIS 7 3. Genotype combination 45/276

£ Al TTHARS 2 shapic fofelA +45GG9} +276GG RIS S| 2= PAEol)
=9k} (4.0541.99 vs. 2.69+1.95, P=0.044). 73%E A HAF AE e S} o2 gAR =gt
WEHHAE GG RS 2 Bl TTHRA < 2 IREEG fsHAl FA%(0.78+0.09
e Zk= AR SolsA] 2} (0.70£0.17 mm mm vs. 0.71+0.15 mm, P=0.013) (Table 4).

vs. 0.59+0.13 mm, P=0.032). HFZ & GGHAA}F
HE Zre 3AlA TTHARE S 2 3RtHd 7
B WAL 18.6% AE FHrkh 3AEe] oiF

4. Correlation between the carotid IMT
and variables
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735 el WE=F7= HDL cholesterol (r=-0.262,
P=0.030), &4 ol]EulEe]l &% (+=-0.227, P=0.019)
o} I3t AHAIE vERNITH (Table 5). 553
o, g3 E FEleElE, LDL FElAEIE,
HOMA-IR 3t 735 wisabrAlel f-o)3t A
AP} 9Ach (Table 5).

A ARBAPY Sl UAE UERT (Table 6).
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c-terminal globular domain< FW7d3}ol] tisliA] H
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3 FAWEA < 16717F AR} o] F exon 29
silent +45 (T>G)= FAIolA Qlaadx3M7 i
o] lrkar HauE|gia24], A& 3 AFelAE 45
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AcH25]. Intronol] 9IXI8F +276(G>T) A7|XI3h 4
HlolA] QlEalA g7t I ol EvEl w529
o] Qhrkar Husnl Qlel25]. 3ol exon 3
QoA 4702] missense mutation (R112C, T164T,
R2218S, and H241P)o] WHAE|9lom 1164T EoHo]
7} By 94 ozl et o] girkx

Basglche). ZHLRloE 47 HeRe: 5
sequences©l] $1X]38F -11391 (A>G)T} -11377 (C>G)°|
Tt dgte] glrkar Harwdel27]. £ dellA
L 7 who] QATEAE +45(T>G)9} +276(G>T) -
Slofl thelial A7slick +276GG-HAAE S 2= 3t
AolA] TT §4ARS 2R el 84 ol
ERISEA} B aso] Jgn AE WEeHE
A7t B1% Z71slo] Glold GG AR ol
9l o} T aslel] Bt o Aol
H R 7FsAE AL Tise] s Mgt
7Alet G2 ol el s 50 S Hal
o}, olefdt Askz % w) ohrlEujele Fupiste] 71
sell S F FEL 5 YA B AT of
EE FEE Q4e84S HERiE HOMAIR
X9} So] 4 FAE Er) (Data not shown).
B AT A= olgdeolollA] X1ghE 3t A6} vl
3 AE HolF9rH28]. Bacci 5 ARd FiH
el olcjEdEl fAAfe] TT SAANE Ze
SASIAE G allele 2= GAE BHE
2% $1¥o] AL G alleles 2 AllA 073t
7} 9 2 Rehe HolFglr)k SNP276 591+ intron
of] 91%] 3}7] uiell chilAE wkes §47 AHe
E3pha QA skl 5, A AT S 9
© Zle® Hol} o] FL7} thE 750l U= sequ-
ence®} linkage disequilibriume ©|F3 S 74
o ] =t B Aol 45l Rl B vt
A% Aol AL o FUE FEekE o]
ek, 2l Q1] Sloi @ ofclEulelel 5
L Xl subendothelial space?] olt]¥xulE]l F%7}
W3} ool TS Feslrh= 7Hdo] A=
[29~31]. ¢ko & 715532l 92} subendothelial space
of olejzulel o) ofelEel SAel eyt
o Al gk A7 Bed Aolvk 7 WisHt
AL GA o FEl Fe] FAlel] thyE A=
2] ¢krl Matsuda 5-2{32] 7A€ WEarAet &
A obeiEel sk 4% WA S AL TNF-
a level®} AP} drkar B 318193 21} Jansson 52
7 digeAS) 9 olelEe S5t fela
ABBAE (1=-0.37, P<0.05) Y-S Harsiieh33).
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