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Abstract

Compar isons(comparative analysis) of UCP2 polymorphism,
dietary habits, Obesity index in normal and obesity

university students

Ahn  Myoung-Soo

Advisor : In-Youb Chang. MD PhD
Depar tment of Medicne,

Graduate School of Chosun University

This study was carried out to compared the characteristics of the normal
university students with those of obesity university students. The survey
was carried out by peripheral blood sampling and self-questionnaires with
126 normal and 60 obesity 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,
LOL cholesterol, and HOL cholesterol), hemoglobin, AST and ALT were
anaylzed. In UCP2 genes, the frequency of deletion homozygote(DD) was 71.5%,
heterozygote(Dl) was 26.9% and insertion homozygote(ll) was 1.6%. Plasma
levels of triglyceride, total cholesterol, LOL cholesterol, and HOL
cholesterol of normal students were 79.06, 172.25, 100.86 and 57.03mg/dl,
and those of obese students were 93.06, 173.22, 101.22 and 54.39mg/dl,
respectively. Blood parameters were in normal range in both group. Plasma
triglyceride, total cholesterol and LOL cholesterol levels of obese students
were higher than those of normal students. On the other hand, plasma HOL
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.

_1_



However, AST and ALT levels of obese students were higher than that of
normal students. Therefore they should have a nutritional education program
to improve their dietary and living habits for obese students' health. And

nutritional education program should be organized practically and
systematically.
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2. Polymerase Chain Reaction(PCR) u+&

ucr2 &egl/Z2& S&A CHad(insertion/deletion polymorphism) &4& W
S(1998)01 HMIAISH 0 et Setad AMPSS 0186t AL HES S
ZHC0H, AHMEFel Ext= UsSH 2Ch. DNA2l S== <ol Sense primer 5°
—-CAG TGA GGG AAG TGG GAG G-3', Antisense primer 5'-GGG GCA GGA CGA AGA
TTC-3'2 GIRULCH. HMHSSEISEHZ2 PCR tubelll 500ng2l genomic DNA, 2.5mM
dNTPs, PCR2:ESEH(16mM (NH.)2S0s, 67mM Tris-HCI, pH 8.8, 0.01% Tween-20),
3.0mM MgClz, 2.5unit2l Tag DNA polymerase, 10pM primer£ 21 & BISHE
3040t &&= OFRUCH. ONA BS=E thermal cycler (Perkin Elmer Cetus)E Ol
HS 94TCUHM 322t A =(initial-denature), denaturations
Z, Z2&(annealing) 56 CHIA 30%, A& (extension) 74CHA 30=
SOt ANHGIESE & FIIE Aot 45D SO DNAE S=8 = 72CUHAN 72
O Y BIEoZ2 ZIOIRULH. SEsA HMPE MH=2E2 ethidium
bromide(Sigma, St. Louis, MO, USA)Jt & =& 1.6% agarose gel OIA 100V 22
£ 302 st MI|E=otd]), Gel Imaging systems OlZot0d DNA 282 AJI0
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glucose, FPG)2 autoanalyzer (Beckman CX-7, Beckman Instrument Inc.,
Fullerton, U.S.A.)E 0I25t0] =&oIUCH. Aspartate aminotransferase(AST) 2t

Alanine aminotransferase(ALT), ZZ2dIAHS(Total cholesterol, TC) & =4 X



2 (Triglyceride, TG)& E2aY0l 2ot SZOIUSH, DUEXHHBYAHES
(High density lipoprotein cholesterol, HOL)S heparin-Mn E&EEHES 0/&5t0]
ZHOIACH. HUESXHHB Y AHS(Low  lipoprotein  cholesterol, LDL)2
Friedewald2 =4!(Total cholesterol - Triglyceride/5] - HDL-cholesterol)Oil
Olot 2EE 2 Z H AOIRULCE.
Ht. SAHXC

SEE U2°2 242 SPSS SH package(version 11.0)2 0l25tR 0 ¢+
HELZ AISE SHKX 2EHe USIt 20 ZAHHARS] A2 BIE 2t
S22 5D, 2 2 R4 ASZ2 AdH X-testE AAIGHAULCE.
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18.671U/L, 15.591U/LOIA

=dAHS g

e HAH

OIXl & RACH

ol XH0IE 201X LUK, H&ZE 57.03mg/dL

1, Hgk=Z= 30.001U/L, 39.611U/L22 UtEHS D

r2 &0l 172.25mg/dL, HIGHZO0l 173.22mg/dLOIAS M,

=0l 79.06mg/dL, HIS+=0l 93.06m/dL=
. HOL-2dIAHEZE, LOL-SdIAHS

O O

S = 2t
b hemoglobin2
, 100.86mg/dL,

©M HIgtZ2 54.39mg/dL, 101.22mg/dL, 14.09mg/dL Ol RULCH.
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SdIAHEZE e F&F0l 172.25mg/dL, HIBHZO0l 173.22mg/dLOIA2 O, S&X
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Table 1. Means of age, height and weight by sex

Male Female t-test

Age 2220+ 226" 20.62+1.22 6.024""
Weight 73.00+12.82 57.22+9.17 9.846""
Height 173.07+ 5.63 161.26+4.52 16.105"

'Values are Mean=*SD,

" ¢ Significantly different at p<0.001 by paired t-test
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Table 2. Anthropometric

index and body composition of the subjects

Variables Normal Obesity t-test
Age(years) 21.52+ 1.84" 21.16+ 2.17 1.154
Height(cm) 165.48+ 8.23 167.09+ 7.50 -1.347
Weight(kg) 58.43+ 8.37 78.33%£12.75 -11.663""
Body mass index(kg/m’) 21.24% 1.60 27.93+ 3.00 -17.242"
Lean body mass(g) 4577+ 7.89 55.22+ 9.52 -7.418™"
% Fat(%) 21.83+ 519 29.47+ 524 -9.795""
Fat mass(g) 12.66+ 3.16 23.10+ 6.01 -13.462""
Visceral fat 1.32+ 0.42 3.16% 1.28 -11.574™
Subcutaneous fat 11.33+ 2.81 20.01+ 4.91 -13525™

DValues are Mean=®SD,

" Significantly different at p<0.001 by paired t-test
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Table 3. General characteristics of the subjects

Variables Group Normal Obesity Total xz—test
Male 52(41.3%)  43(62.3%)  95(48.7%) s
Sex 7.907

Female 74(58.7%)  26(37.7%) 100(51.3%)
< 100,000 22(175%)  21(30.9%)  43(22.2%)

Monthly pocket 100,001 ~ 200,000 64(50.8%)  24(35.3%)  88(45.4%) 9.354"

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%) 26(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%) 6( 9.1%) 22(11.5%)
> 4,000,000 10( 7.9%) 4( 6.1%) 14( 7.3%)

Part-time job Yes 20(15.9%) 6( 8.7%) 26(13.3%) 1088

(during a semester) No 106(84.1%6)  63(91.3%) 169(86.7%) .

o Yes 56(44.4%)  27(39.1%)  83(42.6%)

Club activity 0.515
No 70(55.6%)  42(60.9%) 112(57.4%)

) ) Yes 10( 7.9%) 23(33.3%) 33(16.9%) -

Obesity history 20.454

No 116(92.1%) 46(66.7%) 162(83.1%)

" . Significantly different at p<0.01 by x’-test
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Table 4. Distribution of dietary habits in the subjects Table

Variables Group Normal Obesity Total X -
Skipping meal 3( 6.3%) 4( 5.9%) 12( 6.2%)
) Overeating 36(28.6%) 26(38.2%) 62(32.0%)
Self-reported eating
Habit. brobl Irregular meal 61(48.4%)  26(38.2%) 87(44.8%) 2.8
abit problem
b Unbalanced diet 13(10.3%) 6( 8.8%) 19( 9.8%)
Overeating between meals  8( 6.3%) 6( 8.8%) 14( 7.2%)
) Regular 62(49.2%) 26(37.7%) 88(45.1%)
Regularity of meals 2.0
Irregular 64(50.8%) 43(62.3%) 107(54.9%)
Meal which is thought Breakfast 89(70.6%) 48(69.6%) 137(70.3%)
i
t bet: © :’ Ouiant Lunch 25(19.8%)  12(17.4%)  37(19.0%) 0.
0 e most impo
Dinner 12( 9.5%) 9(13.0%) 21(10.8%)
Brealcfast intak Yes 71(56.3%) 35(50.7%) 106(54.4%) 0.
reakfast intake <
st No 55(43.7%)  34(49.3%)  89(45.6%)
Lack of time 46(75.4%) 28(70.0%) 74(73.3%)
Reason of skipping Low appetite 10(16.4%) 11(27.5%) 21(20.8%) A
meal Hard of digestion 4( 6.6%) 0( 0.0%) 4( 4.0%) -
To reduce body weight 1( 1.6%) 1( 2.5%) 2( 2.0%)
1~2/day 57(45.2%) 36(52.2%) 93(47.7%)
Frequency of meals 3 67(53.2%)  30(43.5%) 97(49.7%) 2.6
>4 2( 1.6%) 3( 4.3%) 5( 2.6%)
Full 54(42.9%) 42(60.9%5) 96(49.2%)
Amount of meal Adequate 70(55.6%) 26(37.7%) 96(49.2%) 5.8
Somewhat poor or a little 2( 1.6%) 1( 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%) A
for meal(min) 20 ~ 30 min 11( 8.7%) 8(11.8%) 19( 9.8%) -
> 30 min 1¢ 0.8%) 1( 1.5%) 2( 1.0%)
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Table 5. Eating pattern of the subjects Table

Variables Group Normal Obesity Total x2—test
Never 10( 7.9%)  13(18.8%)  23(11.8%)
1/day 61(48.4%) 28(40.6%) 89(45.6%)
Frequency of -
cnack 2/day 41(32.5%) 10(14.5%) 51(26.2%) 16.817
3/day 2( 1.6%) 2( 2.9%) 4( 2.1%)
Often 12( 9.5%) 16(23.2%) 28(14.4%)
Cup Ramyon 32(25.4%) 9(13.4%) 41(21.2%)
Snack 42(33.3%) 21(31.3%) 63(32.6%)
Bread 6( 4.8%) 10(14.9%) 16( 8.3%) s
Snack type ) 15.175
Fruit 24(19.0%) 6( 9.0%) 30(15.5%)
Kimbab 6( 4.8%) 5( 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
Ion drink 3( 2.4%) 0( 0.0%) 3( 1.5%)
Coffee 1008%) 00 00%) 1 05%)
Others 9( 7.1%)  7(101%)  16( 8.2%)
>2/day 5( 4.0%) 4( 5.9%) 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%) 7 %01
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(22.29)
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 eating Chinese-style food 5( 4.0%) 4( 6.2%) 9( 4.8%) 6.04
out Japanese-style food 3( 2.4%) 0( 0.0%) 3( 1.6%)
Flour-absed meals  24(19.4%) 7(10.8%) 31(16.4%)
Fastfood 6( 4.8%) 2( 3.1%) 8( 4.2%)
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Table 6. Characteristics of health-related habits

Variables Group Normal Obesity Total x2—test
None 74(58.7%) 43(62.3%) 117(60.0%)

) ) 1 cup 41(32.5%) 15(21.7%) 56(28.7%) .

Daily coffee intake 9.308
2~4 cup 11( 8.7%) 7(10.1%) 18( 9.2%)
>5 cup 0( 0.0%) 4( 5.8%) 4( 2.1%)
None 22(17.5%) 14(20.3%) 36(18.5%)
Frequency of 2~3/month 74(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 4( 3.2%) 6( 8.7%) 10( 5.1%)
Almost everyday 0( 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( 8.7%) 3( 4.4%) 14( 7.2%) 6.504
level 1/2~1 pack 8( 6.3%) 8(11.8%) 16( 8.2%)
1~2 pack 0( 0.0%) 2( 2.9%) 2( 1.0%)
None 91(72.2%) 36(57.1%) 127(67.2%)
Tennis 4( 3.2%) 2( 3.2%) 6( 3.2%)
Walking 6( 4.8%) 4( 6.3%) 10( 5.3%)
Jogging 16(12.7%) 6( 9.5%) 22(11.6%)

Exercise type Swimming 0( 0.0%) 1( 1.6%) 1( 0.5%) 13.235
Rope-jumping 1( 0.8%) 2( 3.2%) 3( 1.6%)
Health 5( 4.0%) 5( 7.9%) 10( 5.3%)
Basketball 1( 0.8%) 1( 1.6%) 2( 1.1%)
Others 2( 1.6%) 6( 9.5%) 8( 4.2%)
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Table 7. Genotype frequency of UCP2 polymorphism

Variables Group Normal Obesity Total x2—test
I/D 32(25.4%) 18(30.0%) 50(26.9%)

UCP2 D/D 92(73.0%) 41(68.3%) 133(71.5%) 0.447
1/1 2( 1.6%) 1( 1.7%) 3( 1.6%)
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Table 8. Comparisons of biochemical indices between normal and obese groups

Variables Normal Obesity t-test
AST 1867+ 5.65 30.00+22.42 -2.134°
ALT 1559+ 6.26 39.61£55.17 -1.845
Total cholesterol 172.25+28.17 173.22+28.39 -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
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