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Abstract

This study was carried out to compare UCP2 polymorphism, dietary habits, and obesity index in normal and obese university
students. The survey was carried out using self-questionnaires collected from the 126 normal and 60 obese university students.
The results are summarized as follows. Breakfast was skipped in 43.7% of normal and 49.3% of obesity students and it appeared
obese students eat faster than normal students. The percentage of weight control experience were 49.2 and 71.0 in the normal
and obese students, respectively. Blood levels of lipid profiles(triglyceride, LDL cholesterol, and HDL cholesterol), hemoglobin,
AST and ALT were anaylzed. In UCP2 genes, the frequency of deletion homozygote(DD) was 71.5%, heterozygote(DI) was
26.9% and insertion homozygote(ll) was 1.6%. Plasma levels of triglyceride, total cholesterol, LDL cholesterol, and HDL
cholesterol of normal students were 79.06, 172.25, 100.86 and 57.03 mg/dl, and those of obese students were 93.06,
173.22, 101.22 and 54.39 mg/dl, respectively. Blood parameters were in normal range in both group. Plasma triglyceride,
total cholesterol and LDL cholesterol levels of obese students were higher than those of normal students. On the other hand,
plasma HDL cholesterol levels of obese students were lower than those of normal students. Plasma levels of AST and ALT were
in normal range in both group. However, AST and ALT levels of obese students were higher than that of normal students. Thus,
it was recommended for them to have a nutritional education program to improve their dietary and living habits for obese

students’ health. Nutritional education program should also be organized practically and systematically.
Key Words : UCP2 polymorphism, dietary habits, nutritional education
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1. A 2 ZH|EF 7ha s olah A% Zh7h A Ao w ool A}
= A efdRE deRl ARl xRk, AF oy A7 A
HINES Tt S S77F ofy el AARY] ekl = ot oA AH] fEo] Wom Zho] oA 7} AHo R
A, S AAEEY] F7h= AoE il 1o (Hubert & A Efo] H|Wto] HMIAYRITE, o]i= o U #] AxH] Aol o] gt F
1983), 57 AA-E e AFAdS ekl Lde, BiQl 712 tARE o] Havt Als S7Hek BIvkE ob| gk H
dedinoey g, AT U Wb A fa 9 QA AR S Ofulgit, olegt 7%
#elo] Qlth(Bray % 1998). H[WF] FE Qe wjuke AL A, A, A Sof o8] AYET 2 x%oil—
T @l oA Mgt e A, e, AEY TG IR ol HIwke] {744l H| o]
2 5 oheket @A adlel osto] WSk Ao R oy 7FEE ) 21 Aol Sl AR IF dEhA U
A QLOLH(WHO 2000), g Q1e] 7)ol thaliA= of Gk obso o= gk Aqtol Al 2 HE A glom A
A 72 ek v A QMR g AdEoltk(Stukard & [5Fe] 40~70%7}F 7ol ofste] A w = A
1996). B9 Mgk AARR} AA|ZHE Fof ol of v A tHComuzzie & Allison 1998). whebA] W] B4
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oI, A5, YAl anE 2= ofy S A
Fg-o &2 YhAsk(Stunkard 1996), o2 vk #H &
X} % uncoupling protein(UCP)+= =1&Jo| A 7} W
Aol FAREA 2T WS Aol A vkl A
3’4'“0] okl ®iEo] Qlth(KlannemarK & 1998;
Walder 5 1998; Walston 5 1995).

Higkbah yredsto] =58 542 Uncoupling
Protein(UCP) AlZ2W Wt o= nEZE= ol Y
afol] EA k= O] AGA A W= {7 Az 24
Stk UCP1O] ZAARA|2Eof| ARt EAsh= R UCPZ
AUATANEZE Z3eE AL, WAXIAE F),
A, AR 5 ofe] 2204 Kol A UCP3+= 27—:‘.
L3} ZEA R HEA| SE O] A] 504 A|3L(Vidal-Puig & 1997),
3] UcphﬂL UCP39k= QUA| ThF-ERO] Ajazof W
Elo] 9= UCP2= U]E%’EE]OP ute] Ak Add 2k o
A AR ' & fiesto] ouR] A Al Al A
UO 7)== TS Shrh= AR Ql8l 7] % tjARRF 2 v
Tk A¥bgdo] = Ao R Ky o] gith(Vidal-Pugi &
1997). & olvA 4ule] Zaes UCP2 WS HaA7]=

WA, OﬂHXI 209 Z7h= UCP2 Hde F7HA 71t
UCPZ FAxE Hols AW e T, 35S
<7} A1t (Yanoviski % 2002). 18]1 WHo|= GHA}
= 7}7<] /\]-111—_4 7:] o A x%z}e 7}x] /\}akoﬂ H]3

o m&d} OﬂLV\] W’\}E s HgEe] 93l o
257] fval sl (Buemann 5 2001).
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GAG G-3', Antisense primer 5 -GGG GCA GGA
CCGA AGA TTC-3" & 3}9ic), dAaj=shur-s-gHe PCR
tube°ll 500 ng® genomic DNA, 2.5 mM dNTPs,
PCRYZEMN(16 mM (NH)2SOs, 67 mM Tris—HCI,
pH 8.8, 0.01% Tween—20), 3.0 mM MgCls, 2.5 unit
9] Tag DNA polymerase, 10 pM primer& Y3l & §F
SAe 30w’ HEE sttt DNA 522 thermal
cycler (Perkin Elmer Cetus)& ©]-&35}o] W39t
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S AAstal 45527] 5 DNAS SE38t 5 727000 A TE
npAEE g vk o e FRSIGIH Stas lHHhE-
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3048 H¢oF A7)9%55kal, Gel Imaging system< ©]&
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52 deletion® & #=al9lt),
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<Table 1> General characteristics of the subjects

Variables Group Normal Obese Total ¥>-test
Male 52(41.3%) 43(62.3%) 95(48.7%) _
Sex B 7.907*
Female 74(58.7%) 20(37.7%) 100(51.3%)
< 100,000 22(17.5%) 21(30.9%) 43(22.2%)
Monthly pocket 100,001 ~ 200,000 64(50.8%) 24(35.3%) 88(45.4%) 0.354*
money(won) 200,001 ~ 300,000 34(27.0%) 15(22.1%) 49(25.3%) '
> 300,000 6( 4.8%) 8(11.8%) 14( 7.2%)
< 1,000,000 17(13.5%) 9(13.6%) 206(13.5%)
1,000,001 ~ 2,000,000 42(33.3%) 28(42.4%) 70(36.5%)
Family income 2,000,001 ~ 3,000,000 41(32.5%) 19(28.8%) 60(31.3%) 1.879
3,000,001 ~ 4,000,000 16(12.7%) 60 9.1%) 22(11.5%)
> 4,000,000 100 7.9%) 4 6.1%) 14C 7.3%)
Part-time job Yes 20(15.9%) 6( 8.7%) 26(13.3%) 1988
(during a semester) No 106(84.1%) 63(91.3%) 169(86.7%) ’
Club activity Yes 56(44.4%) 27(39.1%) 83(42.6%) 0,515
No 70(55.6%) 42(60.9%) 112(57.4%) o
o Yes 10C 7.9%) 23(33.3%) 33(16.9%)
Obesity history No 116(92.1%) 46(66.7%) 162(83.1%) 20454

= . Significantly different at p<0.01 by y*-test
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<Table 2> Means of age, height and weight by sex

Male Female t-test
Age (years) 2220+ 2.26Y 20.62+1.22 6.024%
Weight (kg) 73.00+12.82 57.22+9.17 9.846***
Height (cm) 173.07+ 5.63 161.26 +4.52 16.105%*

Dvalues are Mean=+SD,
=+ Significantly different at p<0.001 by paired t-test

<Table 3> Anthropometric index and body composition of the

subjects

Variables Normal Obese t-test

Age(years) 2152+ 1.84Y 2116+ 217 1154

Height(cm) 16548+ 823 167.09+ 7.50 -1.347
Weight(kg) 5843+ 837  7833+1275 -11.663"
Body mass index(kg/m?) ~ 21.24+ 1.60  27.93+ 3.00 -17.242**
Lean body mass(g) 4577+ 789 5522+ 952 -7418%
% Fat(%) 21.83+£ 5.19 2047+ 524 9.795"
Fat mass(g) 1266+ 316 23.10+ 6.01  -13.462"*
Visceral fat 1.32+ 0.42 316+ 1.28  -11.574%
Subcutaneous fat 11334+ 281  20.01+ 491  -13.525**

Dyalues are Mean+SD,
= . Significantly different at p<0.001 by paired t-test
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<Table 4> Distribution of dietary habits in the subjects

Variables Group Normal Obese Total x>-test
Skipping meal 8( 6.3%) 4 5.9%) 12( 6.2%)
Self ed eati Overeating 36(28.6%) 26(38.2%) 62(32.0%)
¢ h'rzl,)t one bled g Irregular meal 61(48.4%) 26(38.29%) 87(44.8%) 2.802
abit probiem Unbalanced diet 13(10.3%) 6( 8.8%) 19( 9.8%)
Overeating between meals 8( 6.3%) 6( 8.8%) 14(C 7.2%)
. ] Regular 62(49.2%) 26(37.7%) 88(45.1%)
Regularity of meals Trregular 64(50.8%) 43(62.3%) 107(54.9%) 2392
. Breakfast 89(70.6%) 48(69.6%) 137(70.3%)
Ms ‘ﬂtgv hich I:,thouiht IO Lunch 25(19.8%) 12(17.4%) 37(19.0%) 0.661
© the most importan Dinner 12( 9.5%) 9(13.0%) 21(10.8%)
. Yes 71(56.3%) 35(50.7%) 106(54.4%) .
Breakfast intake No 55(43.7%) 34(49.3%) oo Y
Lack of time 40(75.4%) 28(70.0%) 74(73.3%)
- e ) Low appetite 10(16.4%) 11(27.5%) 21(20.8%)
Reason of skipping meal Hard of digestion 4C 6.6%) 0C 0.0%) 4C 4.0%) 4243
To reduce body weight 1( 1.6%) 1( 2.5%) 2( 2.0%)
1~2/day 57(45.29%) 36(52.29) 93(47.7%)
Frequency of meals 3 67(53.2%) 30(43.5%) 97(49.7%) 2,617
>4 2( 1.6%) 3( 4.3%) 5( 2.6%)
Full 54(42.9%) 42(60.9%) 96(49.2%)
Amount of meal Adequate 70(55.6%) 26(37.7%) 96(49.2%) 5.837*
Somewhat poor or a little 2( 1.6%) 1C 1.4%) 3( 1.5%)
< 10 min 34(27.0%) 27(39.7%) 61(31.4%)
Distribution of time 10 ~ 20 min 80(63.5%) 32(47.1%) 112(57.7%) 4951
for meal(min) 20 ~ 30 min 11C 8.7%) 8(11.8%) 19C 9.8%) '
> 30 min 1C 0.8%) 1C 1.5%) 2( 1.0%)
QYEE sl WFgFo 8 wSshs Ao] e sirial AYzE Kim 7 Im(1998)2] ¢1-Fof|A] Hgkzof whe 37| AA}L
AN B ol f8 AW B A7lo] Qo SEE S AWE An ANEEE A Wt 7} 50,99
YOl GOAAZE AP koM, BT MRS W ReF o 2
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A7ro] §loj A7} 53%E 7H wWrkil B iE QT Lee
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<Table 5> Eating pattern of the subjects

Variables Group Normal ~ Obese Total  y*test
Never 10 7.9%) 13(18.8%) 23(11.8%)
Frequency of 1/day 61(48.4%) 28(40.6%) 89(45.6%)
2/day 41(32.5%) 10(14.5%) 51(26.2%) 16.817*
snack 3/day 2160 2029%) 4 2.1%)
Often 12( 9.5%) 16(23.2%) 28(14.4%)
Cup Ramyon  32254%) 9(13.4%) 41(21.2%)
Snack 42(33.3%) 21(31.3%) 63(32.6%)
Snack type Bread 6( 4.8%) 10(14.9%) 16( 8.3%) 15175
Fruit 24(19.0%)  6( 9.0%) 30(15.3%)
Kimbab 6( 48%) S( 7.5%) 11( 5.7%)
Others 16(12.7%) 16(23.9%) 32(16.6%)
Water 26(20.6%) 19(27.5%) 45(23.1%)
Juice 44(34.9%) 23(33.3%) 67(34.4%)
Cola 24(19.0%)  8(11.6%) 32(16.4%)
Beverage type Milk 19(15.1%) 12(17.4%) 31(15.9%) 5.292
Ton drink 3( 24%) 0 0.0%) 3( 1.5%)
Coffee 10 0.8%) 0C 0.0%) 1( 0.5%)
Others 9( 7.1%) 7(10.1%) 16( 8.2%)
>2/day 5C40%) 40 59%) 9 4.6%)
1/day 26(20.6%) 16(23.5%) 42(21.6%)
Frequency of 4~6/week 12( 9.5%) 6(8.8%) 18( 9.3%) -
eating out 1~3/week 23(18.3%) 6(8.8%) 29(14.9%)
<3/month 38(30.2%) 15(22.1%) 53(27.3%)
No 22(17.5%) 21(30.9%) 43(22.2%)
Korean-style food ~ 64(51.6%) 34(52.3%) 98(51.9%)
Western-style food ~ 22(17.7%) 18(27.7%) 40(21.2%)
Kinds of  Chinese-style food ~ 5( 4.0%) 4( 6.2%) 9( 4.8%) 6.204
eating out  Japanese-style food ~ 3( 24%) 0( 0.0%) 3( 1.6%)
Flour-absed meals  24(19.4%)  7(10.8%) 31(16.4%)
Fastfood 6( 48%) 2( 31%)  8( 4.2%)
= 7P =90tk Lee & Cho(1995)9] $3M4& tiio= o
Q1o] ofsti Fobshz (HAIFRE AURT} 71 vt
B3N Lee 5(1998)2] tfshy& Al o2 st ¢lLofA]
oS gL b wek, Wehle o] g
Bt mashly] & ool Aot Qxjshaict
A Al = SRS 72 34.4%(679), = 23.1%((45),
et 16.4%(32%), - 15.9%(318)=0 2 Lpepst),

Kim 5(1994)9] 273 % ZAFAT o A T fLE9] ﬂl
A= o2 BaE Q]

A A9 HASRE E
Jung 520019} el A diet Y5l 45
& wol whAlE Ao R HaEgn Jey 2
zz\g] /\—17247]_ 7}AF wkor o

15 A —

sas
Aol H =
LB AR AR

19.0%(24%), B9k 11, 6%(8”1 2 S YEpsie
S 0] 94l Hlw e 1eko] 3 Hol3l7} 27.3%(53)
2 7MY weka, 9A1S 0}8}‘; A7} 22.2%(43),

of 1¥o] 21.6%(42%), 154
U:]

O

o] 4~610] 9.3%(18

), 3%

1o] 1~3%0] 14.9%(299), 1

Weom Ueit, oo F5E w4
FA1(21.2%(40%)), +41(16.4%(319)), T=41(4.8%(9

, ShFoll 2/le]4do] 4.6%(9
(51.9%(98%)),
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'8)), fastfood(4.2%(8'8)), AA(1.6%(38)= 4= 7+
%} who] o] 831l F3t4] fastfood?t 4] %k o]
SFA] Qkorth, ol tishE Xﬂfﬂﬂ A 7HA AL 9
ui=ell, grel A#lstal o]-&strlol Helgt gha ) EAS
= A3star qlekar A7k

S5 AFao] W Afolrt, shi
Lo 60%(117&1) VA wgton] she] @ &

Grobbee 1989, Urgert = 1996)01]/\1 7’44«] ’Hﬂi g
I [ Eata = e DAL o= M R4 R= SRR INTAS el
HeCkerS 5(1994)9] Atolld= ZHAHER T4 X]“P

S7HA71= YdEH o] A9 cafesterold} kahweol
/\41:'0]{—'/]—_/ g1, o] RS oA s EishA] Kt
& oA Ad= ZEAEHES ‘7P*]7]7<] =Thal W
a5kt AR ALY AT 2 Urget 5(1996)°]
83 Dol AHES ZhAZI0h W sk oo ®a 29
o1, p-2utet EH°“§§.‘_’_ z2 2wy A9 u2sho]
AA| 7| A] o2 AW E vpA B A A F7F A A Ao
FF= = U Ao Kol

ZAFRAALO] 16.5%(32)7F 91 sl 9ll=d], A
At viRkt 7b7Ee) S8 15.0%(19'), 16.2%(13)
2 UeET FAe HT F APTE ot A e

<Table 6> Characteristics of health-related habits

Variables Group Normal ~ Obese Total  y’-test
None T4(58.7%) 43(62.3%) 117(60.0%)
Daily coffee 1 cup 4132.5%) 15(21.7%) 56(28.7%) 0.308"
intake 2~4 cup 110 87%)  7(10.1%) 18( 9.2%) ~
>5 cup 00 0.0%) 4 5.8%)  4( 2.1%)
None 22(17.5%) 14(20.3%) 36(18.5%)

Frequency of 2~3/month T4(58.7%) 30(43.5%) 104(53.3%)
drinking alcoholic ~ 1~2/week 26(20.6%) 16(23.2%) 42(21.5%) 10.401*

beverages 3~5/week 403.2%) 6( 87%) 10( 5.1%)
Almost everyday 00 0.0%) 3( 4.3%)  3( 1.5%)
None 107(84.9%) 55(80.9%) 162(83.5%)
Daily smoking ~ Under 1/2 pack 11 87%) 3( 44%) 14( 7.2%) 6,504
level 1/2~1 pack 8( 6.3%) 8(11.8%) 16( 8.2%)
1~2 pack 0C 0.0%) 2(29%) 2( 1.0%)
None 91(72.2%) 36(57.1%) 127(67.2%)
Tennis 4032%) 2032%) 6 3.2%)
Walking 6( 48%)  4( 6.3%) 10( 5.3%)
Jogging 16012.7%)  6( 9.5%) 22(11.6%)
Exercise type Swimming 00 0.0%) 1( 1.6%) 1 0.5%) 13.235
Rope-jumping 10 0.8%) 2(3.2%) 3( 1.6%)
Health 50 4.0%) 5 7.9%) 10( 5.3%)
Basketball 1008%) 1 1.6%) 2( 1.1%)
Others 20 16%) 6 95%)  8( 4.2%)
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7P Fast delojn YT E 7 Aol ofslr|® qhrt
2|t Aol oJstH Fokut v A HH e By e] 80%
o|4, XA ¢ H**ﬂsﬂ 30% Aw7} &olo| oJgichal ahe
3097t FEEo & A& Al A7 HoF WAE 0.1% 5
7F, 45W7F &9 A& A 0.5% F7Ietcia R skl
(Shinton 1997; Benhamou % 2001; Pizzuti 5 2001).
Hyun(2001)2] ¢-tol] ofstd gAwko] 1 7n] S71e uf
LEY AEHE 92 1,084 F7eka, AW 9F

S 1149 7Kg ®Raskich o] Aol uA=
AFS A4 st oA S A7 giAate
2 At Qe AR YUY Syt A E gro = Awy
S do 4= Qlal k3t 1“45 A= S dish 4
28 QIAste] HAEAZIRE & o HIS5A9 Jodus
S AAskaL GRAGD A e A st Fujad A4
NEES 7Jslels FAA S AAs|of shotal Ay zelct
ZATAIARE ] S50l gt AP AAET Bt
77} 82.5%(104%), 79.7%(558) & Uepgtt &5 vir=
stebo] 2~3%¥ Y= Abgro] HAMG T w|ubte 747t
58.7%(74%), 43.5%(30%)= 713 wWekal, d5=eof 1~2
H W= AR AAY v ZH2E 20.6%(26),
23.2%(16%), 255 oA Y= AT vt ZH7

2001(2001))L EJM AW AEsietal shalch w3k s
oyl 7k 7k, Ak 7E S o 59 oF
Z7HA71H (Rogers & Conner 2000; Rehm 5 2001),

'é‘
oo $E0| 9IRS F7HI7IT, Aol AF ANE
She AR Gopd 239 91@o] A5aeka i)

tH(Salaspuro 1993). Roger £ Conner(2000)+~= %%t
T (1~2%H ) 4 X}L ;7}0} H]—/\HOO] 60% 17}5
AL, sk g e 19 AR 50%, QY =

o?r‘., 2

W 3l 9= 400% S7Fechal shglct, olef o] &
FoF AS QOl 3l AL AE oS i = ong
A o] g 2ARS o] o]E ER s 22
IE Jpdste] A EAlE o] BOgho = AAAQl S5
A& sl dsiuh7l= Aol Algs] QqtEthal Azt
TFHAR] 5 A ofF Af A= 2AF A ¢
32.8%(6278)ro] +A Q1 &5 shotal skqich 34
?l 58 dh= At Bnkte ZH7E 27.86%(35'8),
42.9%279) = vepgtth, HEA G (Kim 5 1996)914 &
59 b= Y0l 71.2%, 42.2%K tF B4 Wokout w17
152]4(1999)9] 209 %5 A& 31.7%E e AT

Azzdo dA off Atz 2AF BdAe
56.9%(111%)7F d9e] Sittal shalen, Alexd 44
o] Qi Apghe AAMLY H]‘lil ZV7k 49.2%(62'),

5 5 1997)2] ot
= tHi%*% 59 8% & rERyEaL,

M= Xﬂ%ié dael 2
Aol M= ofsHl Foll 68.5%7 Al

3
Chung 5(2002)2

sE2d Ads Aval Huskyled, & A A A
2HS 7 Aol A9l Al vlsl vlukte] Al
Aol oA R = HERETHp0.01). oY Al
ol diet B=rF 53] wom, AF2do] et &uke
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<Table 7> Genotype frequency of UCP2 polymorphism
Variables  Group Normal Obese Total y-test

/D 32(25.4%) 18(30.0%) 50(26.9%)
UCP2 D/D 92(73.0%) 41(68.3%)  133(71.5%) 0.447
/1 2(1.6%) 1( 1.7%) 3(1.6%)




sk WA eA E gl wrdsle] WA
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Ue Aow HiuE fAAo|H(Elisaneth 5 1999;
Jahan & 1999). whepa] A2 o)A AEalj a4 of o
S u|#|+= p3—adrenergic receptor? Az} thE AL
AT = A7t o] FFojAjof & Ao g AR H L)

S5 Al €Y, ¢t 24 S

ZAARLY] & & AST, ALT9F A4 9 hemoglobin
2 (Table 84 Hi= vpe} o] m&E AFpES F4]
skl otk ASTeF ALTOl st Axt= 4+t 18.67
1U/L, 15.59 TU/Le]%lar, vlgkate 30.00 1U/L, 39.61
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<Table 8> Comparisons of biochemical indices between normal
and obese groups

Variables Normal Obese t-test

AST 18674 565 300042242  -2.134*

ALT 1559+ 6.26 39.61+55.17 -1.845

Total cholesterol 1722542817  173.22+2839  -0.137
Triglyceride 79.06+£51.73 93.06£35.15  -1.109
HDL-cholesterol 57.03+ 9.76 54.39+13.27 1.024
LDL-cholesterol 100.86+25.15 101.22+22.34  -0.059
Hemoglobin 13.89+ 1.31 14.09+ 1.31 -0.615

Dvalues are Mean=+SD,
* : Significantly different at p<0.05 by paired t-test
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