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Association between Genetic Polymorphism of Peroxisome Proliferator-Activated Receptor Alpha
Leu162Val and Metabolic Syndrome in Korean. Soung-Cheal Shin, Hye-Soon Song, Young-Seoub
Hong, Jong-Young Kwak?, Byung-Chul Yoo and Yong-Hwan Lee*. Department of Preventive Medicine,
College of Medicine, Kosin University, Busan 602-702, Korea, 'Department of Preventive Medicine, "Medical
Research Center for Cancer Molecular Therapy and Department of Biochemistry, College of Medicine, Dong-A
University, Busan, 604-714, Korea —Peroxisome proliferator activated receptor (PPAR)-a of three PPAR
subtypes {-a, -B/-7, -6), which are members of the nuclear hormone receptor superfamily of
ligand-activated transcription factors, plays a key role in lipoprotein and glucose homeostasis. A
variation in the PPAR-a gene expression has been suggested to influence the development of
metabolic syndrome through alterations in lipid concentrations. The aim of our study was to
investigate the association between the PPAR-a and metabolic syndrome among South Korean. A total
of 542 health screen examinees were enrolled in this study who were examined in Kosin University
Gospel Hospital from December, 2004 to July, 2005. The height, weight, waist circumference, and
systolic and diastolic blood pressure of the subjects were examined and fasting blood glucose, total
cholesterol, HDL cholesterol, LDL cholesterol, triglyceride were measured by sampling in venous
blood. The metabolic syndrome was defined as the presence of three or more of the following : waist
circumference men >90 cm, women >80 c¢m, blood pressure >130/85 mmHg, fasting glucose >110
mg/dL, HDL cholesterol men <40 mg/dL, women <50 mg/dL, triglyceride>150 mg/dL. The blood
pressure, fasting glucose, HDL cholesterol, triglyceride were evaluated by using the criteria of NECP
ATP T and waist circumference was assessed by using the criteria of WHO Asia-Western Pacific. And
the author compared the frequency of the PPAR-a mutation of L162V (C—G variant in exon 5) in
a sample of 542 subjects with and without the metabolic syndrome by polymerase chain reaction
allele-specific oligonucleotide (PCR-ASO)} method. One (0.2%) hetero-isotype among high risk of
metabolic syndrome was identified. The values of waist circumference, body mass index and low
density lipoprotein cholesterol of the mutant were 100 cm, 28.6 kg/m” and 120 mg/dL, respectively.
Although the author failed to see significant association between the presence of the PPAR-a L162V
polymorphism and metabolic syndrome, one PPAR-a L162V polymorphism in metabolic syndrome
patients was found.

Key words — Metabolic syndrome, PPAR-a 1162V, genetic polymorphism

g IaH), 1¥e HAF 201%, S=F 23.9% o) A TH18].
A

ZEA AL Avka 19, FEueke] - 20-7949] 7,865
T o2 19983 A Az AARA
7]F(World Health Organization, WHO) o}A]o}-x g 5 ok
k=]
B

BRR Ad7)E S A 85 d e o AEFEe fEES

*Corresponding author
Tel : +82-51-990-6459, Fax : +82-51-246-7201
E-mail : yhlee@kosin.ac.kr

TAZAM Fda EEst £8 FHol #ojste ligand-
inducible transcription factoro]t}[22]. Peroxisomeg % &} A
=9 A g EQstes wA7|Ro2A 43}
2hg-of] @od @), peroxisome 713 FEo| FH A X
Yol Ak st A Fidsteas vheel 54 £49

slo] ©]§-3tt}. peroxisome proliferatore peroxisome 9]

&
K3
& VA 5 e §8EE FYse B, Ay



200 BBUSRIX| 2006, Vol. 16. No. 2

9l fibrate, prostaglandin 59| ©]o

=g t peroxisome proliferatorE 2= g & 3

W - E&A7 HHHAL o] & FA 3] PPARs o2} 81, q,
7} 91th23,24].

PPARae 7}, 3%, A%, 254 2asy A
s E42A9 Fao] Bofsim G2 Aol
[1,11]. PPARa9] ligand& long-chain fatty acids, eicosa-
noids, 22 3 fibrate 2+ hypolipidemic drugs$ ¥ 3} 1
ATH12,15). Fibrates B9 24 Au-S 2w, HDL &
HJ2HE $EE 57}1\] 7le Aoz @A Uu25). we}
A PPARa= tiAbEST ST #eo] 3ls 4 Sle 7Y
g 2 FARE nET gl

PPARa geneo] A A Z7]= 83.7 kbZ 870 9] exono. &
Aol Slth 5 B9 exon 1, 2 ¥ 39 YREL un-
translated region ©|™ ©] F$5% A 2)% exon 3-8 PPARa
gene? coding regiono]t}. IEZF exon 82] 3 299 oF 232
bp+ untranslated region®. & ¢4 It} 281 intrond)
Aol= 14 kboll A 2.8 kbE t}ek3}c}[27).

Vohl 5[27]& PPARa gene?] exon 5 2 W 484 9% ¢}
F7IME C7F GE HolgozH T332 162W A o}
£A] leucineo] valine© WA o= AL BuSY
o I F Igad Fhygoels dgaeg 3 dFdgae
PPARa 162L—V EdWol7} apoproteing] £7} B olu]&}
2% ) AUE AT (DL TH2HE FE9 279t B

2

O\I
Z

do| gltkn Raatgehe] V62 dEd AL £Zu e
FE 719 gdo] dohe 979[514,26], LDL E8) 24|
& Z7hsh o] ke TH26 Aol s S
!

T2 AN
#Hdde g Ay HS B3

of @79 H2& ol glojA PPARa L162V 32}
l

o4 WASTRY dBde S Aol
Mz % g

DANSD £ YuAT oA 20048 129

o4 20059 79 Alolo] ARABE wkY £ shen]
® A7l Feiag Fols 27t 83EE
e AN 6358 24 UL JRon, oF ta
ZEFOZ RRE 20293} o5 A%, 4Ue AL 4

RAAE AAAZE A2, A%, A2LAF el 2
o %715} ol97] W FHAA. 7], AFL AF2Y
718 olgetn, B¥SAE AUAANN ANRAT 27

st om, ARG g A AR BA7)(ZEUS 99,

Jawon Medical, Korea)Z o] &-3le] 245 gct. g2 3
AAEe HPsted T8 dF, 2 Fe 26 E, HDL 844

E, LDL e 2H &3 42 £48 S439 &

o,

& selective 1nh1bmon mtggi = Xéf"}ﬂ?’-,
2 Friedwald AL o} g3t A&3gc}

© NCEP ATP 119 71Z[4]& A

Hl WHO o}AJol-Mel g 71 [28]-& A &3, o
7HA B, & desgd g2 290 cm, 92 >80 em, ¥t
>130/85 mmHg, & ¥% >110 mg/dL, HDL Z# 24|
£ 9A <40 mg/dL, oz <50 mg/dL, FA4AY =150
mg/dL, o] 7FEHA 3742] o] 4 & FHAR Y& Wz Ao}
ek

DNA #&

golo 2 HE] DNAE Z=£3l7] 93] Wizard Genomic
DNA Purification Kit (Promega Co, USA)E Al-&35ich &
o 300 piE 1.5 ml tubes] 5% % Cell Lysis Solution 900
pE H7b5ET 9o fAS B Ao T AoA] 10587

Hha) sk o). 13,000 rpmol A 2027 94 B 318}04 35 R
Fodgo] oF 20~30 1l F=F & F 10~20%7 Z3A A
t}. Nuclei Lysis Solutiong 300 ul H7}st ME7p 9433
H8E £ I E 5~63) Atk 1 F 15 ple) RNaseE 3
7}ste] 2~58] 4.8 H 37TColA 158 33 }‘ﬁu} gy A
A EAS 100 pl H7HE T 10~2027 ek 4lo] 13,000
rpmell A 387F A4 Rt 4E5AS *Hi TEE
%20 H 300 plo) isopropanole 7 bste] 2-53 A9l
13,000 rpmof A 183F 94 Z28tq 459 AAS &
DNA HAES 8ttt 70% ethanol 900 plg 3 7}sta]
DNAS A#Hd & 13,000 rpmof| A 187F 94 Ealsfo] 4
AL 93 AASY AEE AxAAD. DNA
Rehydration Solutiong- 100 pl #7}8led 65C o)A 1417+ 8
At Gt T F 4T 2447 BA & F 20T 2] DNA
£ B

o o?.: }'N

E&taA AMHE (Polymerase chain reaction, PCR)
0o 2|8t PPARaS| SE

PPARa9] exon 5 §-9] Uj 484 9|x] 9] CoG E¢do] 42
g #AIe7) sl e} 2e FHEaL dYuhe S 53



o] DNA fragmentZ ZZ3}td. PCR PreMix (Bioneer Co,
Korea) (1 U Taq DNA polymerase, 250 uM dNTP, 10 mM
Tris-HCl pH 9.0, 40 mM KCI, 1.5 mM MgCly) 20 plo] 10
pM forward primer 1 pl, 10 pM reverse primer 1 pl, 8
DNA 2 ulg F7bste} 27184& BTN 1583 #33
F 95T A 4527k W4, 57CAA 4523 A, 72TAA
1527 ARehE cycled 35 cycle Wa T 72T o)A 10827
F7F 4% whe o8 DNAE SZA 7t} Garenc F[6]9] <
TollAgh Zo] o] uf A& reverse primer®] 7 484 9)]
o Bedolz w2 RS/ Al B AAES Agsad
o] L162 (5-GACATCCCGACAGAAAG-3) ¥ V162 (5'-
GACATCCCGACAGAAAC-3') primerZ forward primer?]
'-TGACTTCGAATGCTGCCTCATQ} A 2474 PCRE 4
33 T 1.5% agarose geloll A7} 953+ DNA bandZ &

ashac

PPARcS] 4714 g
of 1 Z#E EAt

2.8 Macrogen Ah(Korea)ol] ] 2|3}

2 1

PPARaS| L1682V ES1H0|

Ao 2 RE DNAE +%3 §, PPAR 48494 %7
g9 C-G 9ol 575 Bdsly] Y8t Foain
< %3] DNA fragmentZ
Atk 2 B tAkE

L162V forward primer ¥ L162 reverse primerZE

ok of
(U
>
ri‘.- (Y
4
ha
o
con N
N o
r1 ot
to o
8’ X e O{o _>L

it
>
oo r
_?_I:

Liezv

2000 bp —»

1000 bp ——»

600 bp —

150 bp ———

Journal of Life Science 2006, Vol. 16. No. 2 201

81271 PCRel| A 684 bpo] DNA bandZ 9]
1). ZA432) 7488 19 7o) PPARa 4849 & 7)»
-G o7t U

AIIMY 2N

%235 DNA9 A PPARa 484 C—G E o7} Yol e
A5 #aAst7] 93] PCR AHe-& o] 8-3te DNA 47|14 ¥
S BAjste] PPARa 4849 E7|M <GS 13ttt Fig 2
(A B LU B2 AR G7IMEEA o]y
9H3) 7 Abghe) PPARa 4849 9471023 EY8tg.eH, (B)
o A= PPARa 48411 C-G EdH|7} dojtS& Hol F
o o

[HAIEE21 PPARe REX} CrEAZIO 2HH|
PPARa 4843 47148 CoG S olr) Lol tiat
=7 ﬂx}@r E9H7F dojuR] @& HAEEE 84
9] 5448 Table 13 2t} o7t ¢
H:— Az 424, de)E3 100 cm, A B HR 4 286
#9135 mmHg, o] ¢+7] &<t 88 mmHg,
2 dg 72 mg/dL, FZ92HE 199 mg/dL, HDL S~
HE 48 mg/dL, $4 A% 153 mg/dL, LDL g2
120mg/dL ot Edol7} dojux] kL frjzd
A7 Blud o seledo AAFAF, 2EHA ]%,
LDL 8282 FA71 g%ou SAF fo4e &9
Z7b @i

OH

m !

I‘U

L162 H,0

+—— 684 bp

Fig. 1. Detection of the PPARa gene polymorphism L162V using PCR-ASO. The PPARa fragments were amplified by PCR using
L162V, L and V primer. Lines A and B correspond to the first and second reactio mixture spedific to the L162 and V162
alleles, respectively, that provided a 684 bp fragment. M: DNA ladder marker.
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Fig. 2. The DNA sequencing of the spanning of L162V region from a normal control and the patient with metabolic syndrome. An C to

G substitution at L162V region was demonstrated in the (B).
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Table 1. Characteristics of study subjects
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Metabolic syndrome

Control

LL genotype LV genotype LL genotype

(n=261) (n=1) (n=280)
Age (years) 55.248.1 42 54.1+8.0
Waist circumference (cm) 97.3+6.3 100 95.7+7.8
BMI (kg/m?) 252429 286 24553
Body fat mass (kg) 19.4£5.0 242 18.626.7
Visceral fat mass (kg) 32463 32 3.7+9.3
Systolic blood pressure (mmHg) 140.0£17.3 135 130.7+16.3
Diastolic blood pressure (mmHg) 846128 88 80.011.9
Fasting glucose (mg/dL) 113.4+66.6 72 95.0£18.0
Total cholesterol (mg/dL) 193.3434.6 199 192.0£36.7
HDL cholesterol (mg/dL) 46.0+9.8 48 54.9:9.8
Triglyceride (mg/dL) 172.5+100.0 153 96.456.2
LDL cholesterol (mg/dL) 113.5£32.2 120 117.9£33.6
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