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Polymorphisms with Body Mass Index in Korean
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—Abstract—

Background : Obesity is the most common nutritional disorder in Western society as well as
in Korea. Obesity results from a combination of genetic, environmental, and behavioral
factors.

Materials and Methods : In an attempt to investigate the association of obesity with its
candidate genes, B3 adrenergic receptor (33AR) and uncoupling protein 2 (UCP2), we analyzed
polymorphisms of B3AR Trp64Arg and UCP2 -866G/A by PCR-RFLP analysis and the
obesity-related phenotypes, including body mass index (BMI), fasting glucose concentration,
and plasma lipid profiles in 750 subjects.

Results : The Trp64Arg polymorphism in the B3AR gene was not statistically associated with
the BML. The UCP2 -86G/A polymorphism was significantly higher in obese than in
non-obese subjects (P<0.05). However, the UCP2 -86A/A polymorphism was higher in the
non-obese subjects.

Conclusion : These results suggest that the UCP2 -866G/A polymorphism might be more
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useful for the prediction of obesity and obesity-associated diseases in Korean patients than

the BsAR Trp64Arg polymorphism.

Key Words: Obesity, Beta-3 adrenergic receptor, Uncoupling protein 2, Polymorphism, Body

Mass Index
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Table 1. Characteristics of study subjects

Characteristics Values
Sex (male/female) 444/306
Age (years) 459 + 11.1*
Body mass index (kg/m?) 265 + 36
Fasting blood sugar (mg/dl) 965 + 235
HbAlc (%) 54 £ 08
Triglyceride (mg/dl) 1444 + 80.0
Total cholesterol (mg/dl) 204.3 £ 350
HDL cholesterol (mg/dl) 542 + 137
Total protein (g/dl) 73 £ 03

* mean * SD

At} BARS] Trp6dArg¥ UCP2 -866G/A
AR A WA 4u, 7t 3061, % 750
We thgos zAsgon, WAEY 57
& Table 17} 2tk A4 FoI4 953, 3
Agom gl QAL ¥F FHALO] 50
mg/dl o1’3] Aghe Al e,

DNA F&

Genomic DNAE HA| 5 ZHE nlo] LYo}
(hA) genomic DNA FZ7|EE Algdle] 3
Z3Ath AN EE 47T, 3,000 rpmellA] 10
RS & S AASA buffy coats +
glsta, A 9oz AT 20 il proteinase
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EZJ
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Table 2. PCR primers for PCR-RFLP analyses
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Fig. 1. Polymerase chain reaction (A) and restriction
enzyme digestion (B) of the PCR products.
The polymorphisms of (AR TrpbdArg,
UCP2 -866G/A, PPARy Prol2Ala, Leptin
Argl05Trp, and AGRP -38 C/T were
confirmed by PCR-RFLP analysis. The
genotypes of each subject are followings;
Subject 1, Trpb4Arg of the BsAR gene and
-866G/A of the UCP2; Subject 2, Trp64Trp
and -866 A/A; Subject 3 TrpédTrp64 and
-866 G/G. No genotypic differences in
PPARY, Leptin and AGRP were found. M,
100 bp DNA size marker.

At 54 FRAEY g¥Ae] FlEe
A Vet thFig. 1).

AAZRF 27014491 4603} 27771 290
go] g AR TrpodArgd] tHEA Y +X
o} UCP2 -866G/A tt8/d9] 3= Table 3
of FAISHATE BARS Trp6dArg®] ©EA
TEE ArgbdArg®] 35 A-AZFAG 27014
QA TRl ATE HAFHAAT, T elA ]
TR Aole FAHSE FY5tA LdUth
UCP2 -86G/A B39 F3x= G/AY H¢
HIRRQIO A, A/AS] 75 B/d<lolA FAIAL
2 FostAl BtHp<0.05).

UCP2 -866G/A¥} BsARS] Trp6dArg T3
do] BEE o] XA Ay Table 4%}
2ok UCP2 -866G/AT B3ARS] TrpbdTp o
o] TR AA o] Xt on, UCP2
-866G/A% B3AR®] Trp6dArg tHEA-S HIT
el vlsf FAANA =A FAHJAT £
o] Aol TAXLE FostA] okt

HlTQlz AgAFolol A UCP2 -866G/AT Bs
ARY TrpodArg 349 w5 oy 714
HAAA AAE (fasting blood sugar (FBS),

Table 3. Distribution of B3AR Trp64Arg and UCP2 -866G/A polymorphisms

Gene Polymorphism 227BMI (kg/m’) < Total (%)
BAR Trp64Trp 313 (68.0%) 194 (66.9) 507 (67.6)
TrpédArg 144 (31.3) 9 (33.1) 240 (32.0)

Argb4Arg 307 0 (0.0) 3 (04)
Total 460 (100.0) 290 (100.0) 750 (100.0)
UCP2 G/G 120 (26.1) 83 (286) 203 (27.1)
G/A 246" (535) 128 (44.1) 374 (499)
A/A o' (20.4) 79 (27.2) 173 (23.D)
Total 460 (100.0) 290 (100.0) 750 (100.0)

* Percentages, T p<0.05, X° test
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Table 4. Distribution of UCP2 -866G/A and B3AR Trp64Arg polymorphisms

UCPZP OlymommSgAR >27 o <7 Total (%6)
G/A Trp64Trp 168 (68.3%) 82 (64.1) 250 (66.8)
Trpb4Arg 78 (3L7) 46 (359) 124 (332)

Arg64Arg 0 () 0 (0) 0 ()

G/G Trp64Trp 77 (642) 52 (62.7) 129 (635)
Trp64Arg 41 (342) 31 (37.3) 72 (355)

ArgblArg 2 (17) 0 (0 2 (1.0)

A/A Trp64Trp 68 (72.3) 60 (75.9) 128 (74.0)
TrpbdArg 25 (266) 19 (24.1) 44 (254)

Arg64Arg 1 (1D 0 () 1 (0.6

Total 0 (100.0) 290 (100.0) 50 (100.0)

* Percentages

HbAlc, Zd¥2HE, HDL, A&zt dehyt  FBS7F TrptdArg AR o] TrpdTrp 73
v gk A (Table 53 Table 6), HITHIANA & Bl3] =kou} SAZ F94L 1%

Table 5. Laboratory features depending on BMI and BsAR Trp64Arg polymorphism

BMI<27 BMI=>27
Lab features Trp64Trp TRp64Arg ArgbdArg TrpodTrp Trpt4Arg Argb4Arg

(n=194) (n=96) (n=0) (n=313) (n=144) (n=3)
BMI (kg/m?)  2291+195¢ 22554202 - 2007¢194  2886+1.84  27.47+0.40
FBS (mg/dl ) 93.78+2051  92.86+19.17 - 95601705 101.83+30.80 103.00+13.23
HbAlc (%) 5324075 521058 - 537065  564+1.07 543065
(Trflg*/ldlc)h‘ﬂeSterOI 20557+34.11 198.98+33.43 - 2056543546  207.03+3492  178.00+34.51
(Tnl?gf/lgl‘;e“de 14683+157.80 137.93+8859 - 150959889 172.85+141.69 110.005543
HDL (mg/dl)  5879+1474 5845:1561 - 512441236 50.19+1072  4540+4.85
g&% protem 738+034  7.35+0.37 - 731:034  733+032 7234021
(Agl}jéﬁmn 4614028  465+031 - 4604023  461+024 4632012
Systolic BP

125961483 125.10+14.14 - 1297441306 130.00£12.29 136.67+1155
(mmHg)
Diastolic BP 7g90.979 78544870 - 8319:859 8396860  S6ETEETT
(mmHg)

* mean + SD
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Table 6. Laboratory features depending on BMI and UCP2 -866A/A polymorphism

>

Lab features %1:1/1:1%2)7 B(HME9_4§7
BMI (kg/m’) 23.06+2.06 2898170
FBS (mg/dl) 92.92+£24.23 97.36£20.35
HbAlc (%) 5.29+0.86 5.49+0.79
Total cholesterol (mg/dl) 208.03+37.49 207.10£32.93
Triglyceride (mg/dl) 123.44+76.17 140.32+66.15
HDL cholesterol (mg/dl) 59.70+14.25 52.84+13.34
Total protein (g/dl) 7.32+0.36 7.30+0.32
Albumin (g/dl) 457+0.30 459+0.24
Systolic BP (mmHg) 125.82+15.16 129.68+14.10
Diastolic BP (mmHg) 79.62+9.93 83.30£8.72
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