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A study on body composition and biochemical parameters
according to B-3 adrenergic receptor and leptin receptor
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Figure 1 Agarose gel electrophoretic result of B-3 adrenergic receptor gene
after PCR amplication and digestion with Bst NI restriction

enzyme -

Figure 2 Agarose gel electrophoretic result of leptin receptor gene after PCR

amplication and digestion with Msp I restriction enzyme -



ABSTRACT

A study on body composition and biochemical parameters
according to B-3 adrenergic receptor and leptin receptor
polymorphism in university students

Ahn Myoung Soo
Advisor : Prof. Chang In Youb
Department of Medicine

Graduate School of Chosun University

The purpose of this study was to Investigate the body composition and
biochemical parameters according to B-3 adrenergic receptor and leptin receptor
polymorphism in university students. A survey was conducted with a total of 589
students - 231 males and 358 females. Based on a self-reporting method, the
questionnaires were answered over 20 minutes, and -3 adrenergic receptor, leptin
receptor polymorphism and blood samples were also analyzed. The genotype
frequencies of the B-3 adrenergic receptor polymorphism were Trp/Tmp
homozygote(73.0%) and Trp/Arg heterozygote(27.0%) in male students. For the female
students, the distribution of genotypes was Trp/Trp(71.0%) and Trp/Arg(29.0%).
The genotype I[requencies of the leptin receptor polymorphism were Gln/Gln
homozygote(57.9%) and GIn/Arg heterozygote(42.1%) in male students. For the
female students, the distribution of genotypes was GIn/GIn(625%) and GIn/Arg(37.5%).
There were no statistically significant differences according to biochemical parameters(AST,
ALT, cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol and hemoglobin) and
body composition. When questioned if they were satisfied with their body shape,

30.3 and 37.7% of the male students answered they were ’'satisfied” or needed to



'gain weight’, respectively, whereas 185 and 76.5% of the female students answered
they were ’satisfied’ or needed to ’lose weight’, respectively. Visceral fat was
positively correlated with B-3 adrenergic receptor and leptin receptor polymorphism.
B-3 adrenergic receptor polymorphism was positively correlated with body mass
index, fat—free mass and visceral fat. In conclusion, this study found no significant
effects in terms of B-3 adrenergic receptor and leptin polymorphism, but it is
suggested that health-promoting education needs to be develop that female
university students recognized their bodies appropriately and controlled their weight
in desirable ways. Thus, it was recommended for them to have a health-promoting

program to improve their healthy lifestyles.
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¥ oATE 20009 39 29%H 59 197 AWAY dg4ES e da
2319, 34 B8P o2 F 5899 ATHAeE Gtk 2AWEAE 477D
A3

o AEAM SHARS Utk ARG BAL A5 A A 44} o)F
o
AR

woATE AgAY ekl A% ol SWE Agel gla BN Mok FEA
ohe WEHA @3 g AT NN dPew Aistden, An £4e 96
A MRS A7) 7 EHEeR F 208 ot ARA6 $HE St

. B-3 k=ddA 84 FA4 Gy B4

BE dibrtelA]l 10mL 2% dHE A Este phenol-chloroform 719 & o]-&3slo] &
Aol DNAE E31%t. AxA71 DNAE TE ¢589(10 mM Tris HCL,
pH8.0, ImM EDTA)e| =] 3 FEAZ 4 st & 70T HASHATE

HlEp-3 ol=gldd =84 542 & (polymorphism) #2412 Walder %(1998)°] A
Algk vl el S8 EA AHREE o] 8ot fAA dHE FFIPon, FAAHS
A+ 23 £l DNA®l F#%-2 $13] Sense primer 5'-CGC CCA ATA CCG
CCA ACAC-3', Antisense primer 5'-CCA CCA GGA GTC CCA TCA CC-3'% 3%
of A FEE89L2 PCR tubed] 500 ng®l genomic DNA, 25 mM dNTPs, PCR
AE=gM(16 mM (NH, ), SO, , 67mM Tris-HCl, pH 8.8, 0.019% Tween-20), 3.0 mM
MgCl, , 2.5 unit ¢ Tagq DNA polymerase, 10 pM primerS- %31 & #2992 30407}
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Figure. 1 Agarose gel electrophoretic result of B-3 adrenergic receptor gene after
PCR amplication and digestion with Bst NI restriction enzyme ; Lane 1, 4
and 5 Trp/Trp homozygote(WW); Lane 2 and 3, Trp/Arg
heterozygote(WR). No Arg/Arg homozygote(RR) was seen here.

1 £ 3 A& A&

158bp —

97bp -
6lbp -




Aol Al 10mL 2% g8 218 3}e] phenol-chloroform 71'H-& o]-&3le]
Aol DNAE E31%t. AxA71 DNAE TE ¢589(10 mM Tris HCL,

pH8.0, ImM EDTA)e| =] 3 FEAZ 4 st & 70T HASHATE
AE 3 8A) FA2 A5 2238 ¥ETsFE= DNAY FE-2 93] Sense primer 5 -TCC
TCT TTA AAA GCC TAT CCA GTA TTT-3’, Antisense primer 5'-AGC TAG
CAA ATA TTT TTG TAA GCA AT-3'% st} dg5dHkeg9-8 PCR tubel
500 ng9] genomic DNA, 25 mM dNTPs, PCR €=-8(16 mM (NH,), SO, , 67mM
Tris-HC]l, pH 88 0.01% Tween-20), 3.0 mM MgClg, 25 unit®] Tag DNA
polymerase, 10 pM primers Y3 F HFSN& 30ul7F H 25 3¢t DNA 5%
|83k ‘ﬂ%@a‘-’ﬂ% 9Tl A 3&1E A

%, A (annealing) 55 CA A1 30%, <

flo

o

thermal cycler (Perkin Elmer Cetus)& ©

W
)

.

ot

< (initial-denature), denaturationg 94T o] 4]
“(extension) 72Tl A 30% &<t Al s+ T718 AAsIa 4557] &9 DNAE
&G & 72TCoA TR vpA ) A whg o' FRSTh

PCR A4 E bus A" 784 GIn223Arg 220 fs8] Msp I 10 & whHS§& &5
2u0E 3% & 60T v Y3t 9 ethidium bromide(Sigma, St. Louis, MO, USA)
7} s 15% agarose geldl A 100VAYe = 308 &<t A7|953Fal, Gel Imaging
systeme o]-&3ste] AdE DNA #4842 o]Fojxl wE #HeArt. TZd AdrEA
FAAE ASd AF 294bpet 127bp7F WEFUA, o]FHAFAY H-$- 421bp, 294bp,
127bp7t BFEJ o, sHHTAL 45 421bp7F HEEH AT

Jg



Figure. 2 Agarose gel electrophoretic result of leptin receptor gene after PCR

amplication and digestion with Msp I restriction enzyme ; Lane 1, 2 and

3 GIn/GIln homozygote; Lane 4, Gln/Arg mutant heterozygote. No Arg/Arg

mutant homozygote was seen here.

1bp -

294bp -
177bp -
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. 2 %

B-3 ol=ddd FE&A FAAYE We P Trp/Trp(TT) +d &A= 73.0%,
Trp/Arg(TA) ol JFA = 270%9 WIS HAal, oA8tAe] TTEHEH A= 71.0%,
TA oA FA = 290%2] WE=E YelltHTable ). 4 #8492 FAA4E W=

1}
a2 GIn/GIn(GR) %f‘%ﬁ%ﬁﬂ—z 579%, Gln/Arg(GA) ol8AHFAE 421%2] W=E
BRI, Ao GG FBHEAE 625%, GA o) BH DAL= 37.4%2] WES vhebich

2. 38 A ¥4, 1t 24 A 2 EHJAA

He-3 ol=edd F8A4 FdA HEed wE Fed TA oldHdATe AST,
ALT % dE=2X19 sxe 27 2006 UL, 1750 IU/L, 1519 mg/dLeliar, TTa2-
742} 2487 TU/L, 27.39 IU/L, 1502 mg/dLollaL, Hotl TAx e FZe2HE, T4A 4,
HDL-Z# 28 E 3 LDL-Z#d2HE9 = 2420 17022 ng/dL, 96.94 mg/dL, 55.06 mg
/dL, 95.67 mg/dLe]8laL, TTx 2 ZH2; 166.71 mg/dL, 89.66 mg/dL, 57.36 mg/dL, 93.37 mg
/ALZ WERSTH(Table 2). o184 TA o] AL AST, ALT ¥ dE==249 ¥
© ZH7F 1694 TU/L, 1519 TU/L, 1297 mg/dLellaL, TT2 Z42F 2487 IU/L, 27.39 IU/L,
1502 mg/dLle 201Hd TAT el F2dLHE, 442, HDL-2¢ & 9 LDL-Z¢]
2HEe FEE 247 17022 mg/dL, 9694 mg/dL, 55.06 mg/dL, 9567 mg/dLelRAaL, TT
< 247} 166.71 mg/dL, 89.66 mg/dL, 57.36 mg/dL, 93.37 mg/dL St}

el FEA FA2 Eel wE FeA GA olFHAFA LS AST, ALT % s|2a=w
o] T 7H7} 2364 TU/L, 2387 TU/L, 14.85 mg/dLeltal, GG 77t 2391 TU/L, 26.77
IU/L, 1520 ng/dLtE HH GAT el EZdaHE, $444, HDL-2d2HEF % LDL-
e ~HEY wEv 2 16616 ng/dl, 83.09 mg/dl, 56.31 mg/dl, 94.25 mg/dLelRlaL, GG

flo

2 Z47F 169.02 mg/dL, 91.86 mg/dL, 58.33 mg/dL, 93.28 mg/dLSATHTable 3). &18HY GA ©]
FAFA T AST, ALT ¥ 3|2==2ve] e ZH7F 16.84 TU/L, 1315 TU/L, 13.25 mg/dL

H
A3L, GG 242 1797 TU/L, 1497 TU/L, 13.07 mg/dL= vFeRstal, oA GAw el &2

©,

_11_



Table 1. Genotype frequency of B-3 adrenergic receptor and leptin receptor polymorphism

Variables Group Male Female Total X*-test

GIn/GIn" 99(57.9%)  172(62.5%)  271(60.8%)

2.099
Gln/Arg” 72(42.1%)  103(37.5%)  175(39.3%)

Leptin

B-3
o Tm/Trp” 133(73.09%)  211(71.0%)  349(71.8%)
adrenergic 0.222
Trp/Arg 51(27.0%) 86(29.0%) 137(28.29%)
receptor

Y Gln: Glutamine, 2>Argi Arginine, 3’>Trpi Tryptophan

_12_



Table 2. Comparison of biochemical parameters according to -3 adrenergic

receptor polymorphism

Variables Male Female F-value
Trp/Trp” Trp/Arg”  Trp/Trp Trp/Arg
AST 24.87+1539 2006+ 483 1749+ 529 1694+ 480 1655
ALT 27.39+3397 1750+ 603 1374 522 1519+ 6.10 2788
Cholesterol 1667142804 1702243351 1748242797 174062294  0.211
Triglyceride 89.66+50.20 96944429  7944+4253 66102794  1.691
HDL-cholesterol ~ 57.36+ 9.91 5506+ 932 56.75+10.85 57.32+1141  0.674
LDL-cholesterol ~ 93.37+23.17 956743148 1025242544 106.10£19.76  0.024
Hemoglobin 1502+ 093 1519+ 090 1323+ 1.01 1297+ 1.10 169

1>Trpi Tryptophan, 2>Argi Arginine

_13_



Table 3. Comparison of biochemical parameters according to leptin receptor polymorphism

Male Female
Variables D - F-value
GIn/GIn Gln/Arg GIn/GIn Gln/Arg
AST 2391+16.19 2364+11.89 1797+ 565 16.84+ 4.44 0.109
ALT 26773530 23.87+26.00 14.97+ 6.02 13.16+ 457 0.040
Cholesterol 169.02+21.68 166.16£33.28 171.31+27.63 176.82+25.24 1.312
Triglyceride 91.836£47.70 80916192 74.19+3525  76.59+4291 0.242

HDL~cholesterol 58.33+11.11 5631+ 930 5537+10.62 58.13+10.84 2.935
LDIL~-cholesterol 93.28+18.05  94.25+28.54 101.32+24.82 104.88+23.03 0.161
Hemoglobin 1520+ 097 14.85+ 093 13.07¢ 1.03 1325 1.01 4.090

Y Gln: Glutamine, 2>Argi Arginine

_14_



d2HZE, SA4x2, HDL-Fd2HE 9 LDL-Fd2H29 5= 242 176.82 mg/dL,
76.59 mg/dL, 58.13 mg/dL, 104.88 mg/dLel$lal, GG-S ZH7F 171.31 mg/dL, 74.19 mg/dL,
55.37 mg/dL, 101.32 mg/dLE ‘FeEpwETE

3. A7 Wolo] W AR

Hek-3 of=eld®l 84 FdA il wE ded TA oldgdAe] As, A
ZZUAbE, dadw B AERAss 44 6518 ke, 17383 cm, 15195 keal,

234007 keal, 2199 kg/m’elQdx, TTTL Z+7F 6633 ke, 17382 cm, 15127 keal,
2371.86 keal, 2250 kg/m*% 3L, F34 TAT S Ak A ded W 94 98}
A vbeFe Zh7F 1324 kg, 53.19 kg, 15 kg, 1046 kgol®lil, TTw2 ZH2; 1426 kg,
5450 kg, 1.63 kg, 11.01 kgHth(Table 4). oA TA ol FHFA T A=
AE, 2ed= 2 AFdFAFE 22 53.00 kg, 160.70 ¢cm, 1236.6 keal, 1904.39 keal,
2065 kg/m*o]9l 3, TTo< 2+2F 5264 ke, 161.58 cm, 1239.1 keal, 190829 keal, 20.85
kg/m’2 e, o S8 TATS] AA W, A, WA g 9 g e 7t
7y 14.46 kg, 40.04 kg, 1.2 kg, 11.51 kgol®lal, TTw2 Z2ZF 14.00 kg, 39.82 kg, 1.30
kg, 12.43 kg®= ERSETE

Hel FEA A @ 0 9 GA lFHFATY AT, A%, IxdALE,
dodw " Ad=FAFE 22 6638 kg, 17256 cm, 14885 keal, 2353.35 keal, 22.31
kg/m°e113L, GG& 2+ 66.66 kg, 172.48 cm, 1539.76keal, 2371.24 keal, 22.40 kg/m’
Atk FEA GAT S AR, AAYE, WAAEEF R A 47 1257 kg,
5381 kg, 1.6 kg, 10.96 kgol L, GG ZH7} 12.34 kg, 54.32 kg, 1.55 kg, 10.79 kg

S tHTable 5). it GA oA AT A, A%, 7 xhAbe, dodwd 9 AL
A4 Zh2E 5140 ke, 160.11 cm, 12263 keal, 188355 keal, 20.07 kg/m°e113L, GG
€ Z+7F 5418 kg, 160.37 cm, 12484 keal, 192264 keal, 21.04 kg/m*Qith o848 GAT
o) A AW, AARE, WA 2 e Rk Zh7F 1230 kg, 39.09 kg, 1.1 kg,
11.19 kgol 13z, GG Z+7F 13.80 kg, 40.38 kg, 1.34 kg, 12.46 kg= EFSLTH

AR 7%

7
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Table 4. Comparison of body composition according to B-3 adrenergic receptor

polymorphism
Male Female
Variables D -
Trp/Trp Trp/Arg Trp/Trp Trp/Arg
Body weight(kg) 6633+ 724 6518+ 577 5264+ 6.04  53.00f 7.32
Height(cm) 17382+ 443 17383+ 6.63 16158+ 465 160.70+ 4.32

Basal Metabolic Rate(Kcal) 1512.65£216.2  1519.50£96.05 1239.14#59.11  1236.61+34.94
Necessary daily Kcal 2371.86+133.8  2340.07£148.0 1908.29+91.03  1904.39+53.89
Body mass index(kg/m®) 2250+ 317 2199+ 206  2085% 231  20.65+ 3.39

% body fat(%) 1825+ 508 1804+ 446 2529+ 381  23.36% 6.50
Fat mass(kg) 1426+ 6.77 1324+ 548 1400+ 395  14.46% 5.04
Fat-free mass(kg) 5450+ 483  53.19+ 440 3982+ 394  40.04+ 3.05
Visceral fat(kg) 1.63+ 0.95 1.50+ 0.60 1.30= 0.50 1.22+ 0.83
Subcutaneous fat(kg) 1101+ 444 1046+ 333 1243+ 318 1151+ 4.83

1>Trpi Tryptophan, 2>Argi Arginine
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Table 5. Comparison of body composition according to leptin receptor polymorphism

Male Female
Variables D 5 F-value
GIn/Gln Gln/Arg GIn/GIn Gln/Arg
Body weight(kg) 66.66+x 7.96 6638+ 965 H4.18+ 807 51.40+ 6.07 35475
Height(cm) 172.48+ 5.05 17256+ 561 160.37+ 459 160.11+ 491 67.496™"

Basal Metabolic Rate(Kcal) 1539.76+86.05 1488.50+255.2 1248.44+69.95 1226.32+36.17 45.735""
Necessary daily Kcal 2371.24+132.4 2353.35+151.0 1922.64+107.7 1888.55+56.68 181.10""
Body mass index(kg/m”) 2240+ 2.66 22.31% 330 21.04+ 273 20.07+ 2.32 5983

% body fat(%) 18.14+ 464 1830+ 584 2496+ 517 2357+ 4.17 16856
Fat mass(kg) 12.34% 435 1257+ 590 1380+ 4.77 1230+ 359 0.821
Fat—free mass(kg) 54.32+ 481 5381+ 503 40.38+ 4.37 39.09+ 3.04 128.991"""
Visceral fat(kg) 155+ 068 162+ 105 1.34* 069 1.11+ 047 3547
Subcutaneous fat(kg) 10.79+ 3.67 1096+ 488 1246+ 409 11.19+ 313 1.239

Y Gln: Glutamine, 2>Argi Arginine
! Values are significantly different at p<0.05, ™" p<0.001
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Table 6. Pearson correlation coefficient among variables

Leptin il; B Tt ) Fatiee | Viserdl | Subotareos
Leptin receptor 1
33 adrerergic reoeptor | 0.036 1
Body mass index | -0.062 0.023 1
Fat mass -0.059 | -0.007 | 0896~ 1
Fat-free mass -0.008 0022 | 0617 | 0.353" 1
Visceral fat 0.014 0019 | 0.848™ | 0.870™ | 0506~ 1
Subcutaneous fat | -0.067 | -0.009 | 0878 | 09977 | 0.313™ | 0.847" 1

U B-3 AR B-3 adrenergic receptor, 2 BMI: body mass index **
" Values are significantly different at p<0.01
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Table 7. Characteristics of health-related habits

Variables Group Male Female Total X2-test
None 124(53.9%) 241(67.3%) 365(62.1%)
. . 1 cup 64(27.8%) 96(26.8%) 160(27.2%) e
Daily coffee intake 28.462
2~4 cup 34(14.8%) 21( 5.9%) 55( 9.4%)
>5 cup 8( 3.5%) 0( 0.0%) 8( 1.4%)
None 32(13.9%) 84(23.5%) 116(19.7%)
2~3/month 107(46.3%) 205(57.4%) 312(53.1%)
Frequency of "
drinking alcoholic 1~2/week 67(29.0%) 62(17.4%) 129(21.9%)  41.741
beverages 3~5/wedk 20( 8.7%) 6( 1.7%) 2%6( 4.4%)
Almost everyday 5( 2.2%) 0( 0.0%) 5( 0.9%)
None 135(66.2%) 354(99.2%) 507(86.2%)
Under 1/2 pack 38(16.5%) 2( 0.6%) 40( 6.8%)
Numbers of . s
cigarettes per day 1/2~1 pack 35(15.2%) 1( 0.3%) 36( 6.1%) 128.079
1~2 pack 4( 1.7%) 0( 0.0%) 4( 0.7%)
>3 pack 1( 0.4%) 0( 0.0%) 1( 0.2%)
.. Willing to be thin 74(32.0%) 273(76.5%) 347(59.0%)
Self-recognition
) Satisfaction 70(30.3%) 66(18.5%) 163(23.1%) 138.965™
about body image  wap o 6 be obese 87(37.7%) 18( 5.0%) 105(17.9%)
. Yes 82(35.5%) 27( 7.5%) 109(18.5%) -
Exercise 72.760
No 149(64.5%) 331(92.5%) 480(81.5%)
. Yes 74(32.0%) 199(55.7%) 273(46.4%) s
Weight control 31.693
No 157(68.0%) 158(44.3%) 315(53.6%)
Diet 4( 1.8%) 33(10.8%) 33( 7.2%)
Exercise 78(34.2%) 101(28.6%) 101(30.8%)
MethOC% rﬁfro‘feight Diet and Exercise 17 7.5%) 67(19.0%) 67(14.5%) 38087
Others 4( 1.8%) 9( 2.6%) 13( 2.3%)
None 125(54.8%) 138(39.1%) 263(45.3%)

. Values are significantly different at p<0.001
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