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- Note -

Association of Adiponectin Polymorphisms with Type 2 Diabetes in Korean Population. Min Yoo
and Su Won Kim*. Department of Biology, College of Natural Sciences, Keimyung University, Taegu 704-701,
Korea - Type 2-diabetes is a typical polygenic disease complex, for which several common risk alleles
have been identified. Adiponectin, which modulates insulin resistance as well as glucose and lipid
metabolism, has recently been associated with type 2-diabetes (T2DM). Therefore, we investigated the
genotype for the T45G and G267T polymorphisms in adiponectin genes in the Korean population and
compared genotypes of patients with those of a control group. 100 patients (63 male, 37 female), who
previously underwent T2DM and 100 controls (36 male, 63 female) participated in this study. There
was a strong association between T45G polymorphism in the adiponectin gene and T2DM. The pres-
ent study shows that adiponectin T45G polymorphism may be associated with the pathogenesis of
T2DM. Further studies with a larger population may be needed for the development of diagnostic

methods at genetic levels such as DNA chip.
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AiAe] AazT deA g8 Azdo) A 5
cytokine, A-<12}, AW 18] 31 adipokined} Ze &
=& Bugo gy ded Ay, A tAL, BrdE 3
A4 AL GEuhs, a8 8Y /A, AE8A, WA
T 4TS Fe UEH 7R E geAHA L g g
2743444 tigt #Alo] FolA i Y] AWz2e] FHlg}
© WX A9 adipokine® &= adiponectin, leptin, resistin,

S ’mJi,

TINF-¢, interleukin-6, plasminogen activator inhibitor-1
(PAL1) o] Tt

1 Fo| M E adiponectin® 1995\ Scherer 5o 93] A&
oz wuHPor 1 9 e oz Agsd g8l BAzw
#] adiponectin, adipocyte complement-related protein of
30kd (Acrp30), AdipoQ, adipose most abundant gene tran-
script (apM1), gelatin binding protein of 28 kd (GBD28) <]
qobe olg oz BelolAvlE iyl Adipoecing A%
AZAA BHl5E Bude A den, g92 191
AL 71X Aoz 475 A o dF adlponectm TET

HlEh, A28 e 2 TSN Ao o
Adiponectin FH A= G LA 3927 F-Yol] YA sl=

o, o] %ol A2Y P 24T ABE Aoz Fsol
glom, 370 9] exond} 270 9] introno & A E o] QltH6]. &
A adiponectin & 2}9] SAATE A} vk, <lgE %3}
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HE, £4 Histachi Modular D2400 7] 7|
(Roche, Tokyo, Japan)E ¢]&3te] 4341, 3E5EFS
Modular Analytics SWA (Roche Diagnostics GmbH,
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APE Holo] YEE= EDTA He g A g do] Yo WA
BAsdti AP A E $uksto] DNAE #2319t DNA
#2]= “Genomic DNA isolation kit (Gentra, Maryland,
USAY' & ©]2-3}99t} 6 mle] RBC lysis solutiong # 2 ml
ol Y& §F 5E7F E50] AT AL, 4°Co A 3500 rpm 2]
£52 587 dAEYTd § 459 EstAdnt. Vortex
mixer2 Z EojFE C 11 lysis solution 2 ml& Y a1 t}A]
vortex mixer® 103%7F 2 o] Z 102 o]} 420 A HX
394 t}. Protein prec1p1tat10n £ 07 mlE Y1 F=83] vor-
tex3t B 4°Col| A} 3,500 rpm .2 1087+ P4l R g]sho] chulg
2 E9E 2E 222 AR A59E 2U2UA
100% isopropyl alcohol 2 mldl] 71 DNAZ} B w712 4
ATt 2,500 rpm O E 5 FQ ﬂélﬁ# & F Asde He
a1, 70% ethanolZ B<=A]Z1th, DNA 489 150 pls ¥
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PCR 5k-&-

< 934 Applied Biosystems 7300 Real Time
PCR (Applied Biosystems, California, USA)S A}-4-8}1 93T}
S 27L& T45Ge] 7$-of| = pre-denaturation ¥H-3-&

95°Co 4] 10%, denaturation B8-S 95°Cel| A 303, annneal-
ing W8-S 59°Cel| A} 302, extension W3- 72°Cel| 4 30 &
AAsta] 35 cycle §HEE DNAS Z2ZA)7] 3 nprgo g
extension ¥F3-S 72°Co| A} 1087t 545} o G276T 2] 7%
o= annealing WF-8-& 57°Cojl A} AAIE A& A <fsta v

A ge BE 2o,

A29

[¢]
HIE o} £+ 2213 (genotype) RI= o] zpolo tjgh FA &4
SPSS version 150 TZ 1 AS AL HEyE HA+EF
&

AAZ e 7hzhe] 9d 971 g34de] Hardy-
Weinberg %8 € G2 Qolusith 2428 HAEAS
o]43to] Odds Ratio (OR)¥ A1 7-7H9%% Confidence
Interval: CI)& 78431, A%, A4, 5259 S mabis
=& BEASAY FAA frorEe p<0.0052 3¢

1001:59] o) A} A J:;lxol =X

Table 1. Clinical data of patients and controls

A28 o] gle 2T 1007 3}
Table 1] 1}e}

Controls Cases

Variables (n=100) (n=100) p

Age (yr) 63244279  62.80+10.69 0.658
BMI* (kg/m?) 23511289 23781475 0633
Sex

Male 36 63

Female 64 37
Total cholesterol (mmol/I) 192.21+32.88 179.48+39.75 0.014
HDL-cholesterol” (mmol/l) 46.76+11.37 42.80+857  0.006
LDL-cholesterol® (mmol/1) 123.52+29.27 117.31+36.13 0.184
Triglyceride (mmol/1) 109.66+48.07 137.78+64.95 0.001
Diabetes (%) 15 35.4 0.000
Hypertension (%) 22 48 0.043
FBS (mmol/I) 89.0945.89 125.08+50.36 <(0.001
Smoking (%) 20 54.5 0.000
HbA1C 5.31+0.31 6.78+1.70  <0.001
hsCRP" 155313  0.75¢1.72  0.027

Data are shown as means*the standard deviation.
“Body mass index.

"High density lipoprotein cholesterol.

‘Low density lipoprotein cholesterol.
dHigh-sensitivity C-reactive protein.
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AA el FHAge] EX+= Hardy-Weinberg
equilibrium& W2 = Ao 7 #21% ol Adiponectin T45G
o] fH2% (genotype)> tx 1008 A TT 535 A
32%, TG o)A A 46%, GG S AHTA 2% o™, 428
T 2 1009 oA TT FH A FA 46%, TG o] -
Al 29%, GG FFH LA 5% head A28 d=4 &
AT Abolo| Al FRAF o] BE= g Aol BHTHp
<0.010) (Table 2). 4¥-& HA3 Ae)o 4 adiponectin
T45G 2] 4% (genotype)> FAF2] 7%, vl 369 o A
TT $9954 9%, TG ol 393 209, GG ol 3 Al
7ol om, A28 Fid AT GHAN TT F3 AT
37, TG o313 134, GG B34 1750192, o
o] B4 2 64l TT 3 HEA 239, TG o ¥
AEA 26, GG I HEA = 15909 2eH, A28 F=H
B 379l A TT SHAYA 139, TG o] FHEA| 167,
GG T84 A+ 87 ] tH(Table 3). Adiponectin G276T 2]
27218 (genotype)& tZ2T 100914 GG 5HHTA
28%, GT o] 334 45%, TT 53 4THA 2% r, 223
T At 1008 M GG 5 A EA 21%, GT |3 -
A 55%, GG TRAYA 4%t 2T A28 F=r &
A AbololA AR e BEE o8] Sl Aol HolA
FSttHp<0.14) (Table 4). 4¥-< HA3 Ae) oA adipo-
nectin G276T¢] 542} & (genotype) 2 F2le| 739, tZ*
367l A GG FHATA 89, GT o] FHFA 189, TT | ¥
AA = 1091 o, A28 Jd=r 87 639 A GG
SHATA 167, GT o|F A=A 309, TT TFHFA 179
ooy, ojate] A9 txT 64l GG FFHEA 20
o, GTol#A A 279, TT FH A A= 179 |2, A2
3 gar AT 37H A GG FHAHEA 51, GT o34
34 259, TT S8 43 A= 79 0] th(Table 5). T45G 7
b g Adold G76T 34 34 BEF Fute] bz
3 ARR T B Aol He B oAzl B
% o3 Aolg HolAE YA, F% A%AOET 1
£ e/l A9 FHRezA og a7 2 W 9l
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Table 2. Genotype frequencies of adiponectine gene in position

45
Genotype  Controls (n=100)  Cases (n=100) p
0.010
T 32 46
TG 46 29
GG 22 25

Table 3. Comparison of males and females for genotype fre-
quencies of adiponectin gene in position T45G

Male Female
Genotype  Control Case Control Case
(n=36)  (0=63)  (n=64)  (n=37)
TT 9 33 23 13
TG 20 13 26 16
GG 7 17 15 8

Table 4. Genotype frequencies of adiponectine gene in position

276
Genotype  Controls (n=100)  Cases (n=100) p
014
GG 28 21
GT 45 55
TT 27 24

Table 5. Comparison of males and females for genotype fre-
quencies of adiponectin gene in position 276

Male Female
Genotype  Control Case Control Case
(n=36) (n=63) (n=64) (n=37)
GG 8 16 20 5
GT 18 30 27 25
TT 10 17 17 7
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Adiponecting A|WA| Eol 4 0| & oft] £710l F9] 8}
UZA quA gL, led AZA, A8aAd 24982
dhe Ao 9 A1 9lth Adiponectin fHAHE G4 A4
oAl A2Y B FrAs AdE AeE #9049 3q27 -9
o 9% 8}=d|[4], adiponectin 474 YR F-AA} THEA
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