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APOAS5 Polymorphism Is Associated with Metabolic Syndrome in Korean

Postmenopausal Women

Doh Hee Kim, Seung Hee Lee, Kyung Hoon Han, Chae Bong Kim, Kwan Young Song’, Sook Cho?, Kye Heui Lee®

Research Institute, Departments of Neurosurgery ', Obstetrics and Gynecology?, and Internal Medicine?, Seoul Medical Center, Seoul, Korea

Background: Menopause is an independent risk factor in metabolic syndrome which induced an alteration of the lipid metabolism
by hormonal changes. Apolipoprotein A5 gene (APOA5) was related to the regulation of triglyceride and high density lipoprotein
cholesterol (HDL-C) level with biosynthesis and decomposition. This study was conducted to investigate the relationship between
APOAS5 polymorphism and metabolic syndrome in Korean postmenopausal women.

Methods: This study included 307 postmenopausal women with anthropometric and biochemical measurement in 2010-2011. The
polymorphism of APOA5 was analyzed by polymerase chain reaction-restriction fragment length polymorphism method with Msel

restriction enzyme.

Results: The metabolic syndrome prevalence with TT genotype was significantly lower than the frequency in those with TC/CC
(27.09%, 38.46%, and 45.71% for TT, TC, and CC, respectively; P < 0.05). Multiple regression analysis of metabolic syndrome risk
factors indicated that postmenopausal women with CC genotype had a higher risk with 3 times than that in TT genotype (P < 0.05).
APOA5 C carriers showed an increased risk of triglyceride level (odd ratio, 2.93 and 1.85 for CC and TC+CC, respectively; P < 0.05).
Interestingly, HDL-C was related to triglyceride directly in comparison to APOAS5.

Conclusion: The results of this study indicate that APOA5 has an influence on serum triglyceride and HDL-C, which contribute to
metabolic syndrome in Korean postmenopausal women. (Endocrinol Metab 27:276-281, 2012)

Key Words: Apolipoproteins A, HDL cholesterol, Metabolic syndrome X, Single nucleotide polymorphism, Triglycerides

=3
Ao, FAA]H (tr1glycer1de)4 =710} 1
(high density lipoprotein cholesteroD2] 7}
53] 42 B4 At duso] glom, Agtiate] WakE f
302 T olelA] AR ZAE ZAA7IcHAL ofeigt 414

==

Yato) Wishs o AERAY Fio] ThE HlAEAHET) v]E
H3F =gk @9lo 2 deA glom, Adykgtel Fake A
= 55 A9 ed 2, ey dSaage] HgFoes
A=]o] QAeHsL AR o] A el 7]1ofsk= 7138
ShakA] FA|TE, 2T ofr] 2 dE, e, g2 A 2 TEEo] Qe
X-iﬁ‘]—/\-]_‘,]- OZ]‘LI—/HOI OLQ.Q] 1:]1——5:1 r/}.67

Apohpoprotem A5 (APOAS) T2 H o) 4] F/Adx| izt 1

& A Sy A S Agekal, AdEE

AlZ=5 L
G ot

Al (low density lipo-

Received: 21 May 2012, Accepted: 30 October 2012

Corresponding author: Kye Heui Lee

Department of Internal Medicine, Seoul Medical Center, 156 Sinnae-ro, Jungnang-gu,
Seoul 131-865, Korea

Tel: +82-2-2276-7435, Fax: +82-2-2276-8655, E-mail: people@chol.com

X 2 A= MEolzH QsigTA| HTH| XIEeR 0|R0US#10-C13).

http://www.enm-kes.org

Copyright © 2012 Korean Endocrine Society

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



APOAS5 in Postmenopausal Women

AAEFo] APAF ZhA 1l Z|ck

o ~

protein) ¥} okl glabolA|(lipoprotein
lipase) 4o o3t FAARE] 7 il E ez, 85 F
A T W AR HAESITHS] APOAS 1A= ¢
A 11230 A8 Qlem, 1131 -4} 919 T} C {414} Ho
of w2 ZA4 A ko] dAxkAo] B aLElo] Qltk APOAS S A thy
ol ot AEke] Aol T2 FAAAE s A o
g AFE0] o] FofA gt Aol A E T AP0ASeE WA
g3 ey te] Aol gk A7t A H Al ow[9,10], T
£ HebollH= 4P0AS A3 thAbS-5ate] dAek/dol] thgh ¢
T ol Fo R oLH11-13], el A= oF4] o] FojA|A] it &
5] 77 ool APoAs F7AAL AT Ao A=
A7 walek AAole) wheba, & At 3k B o AdollA
APOA5 5714 T dol ofpt tiASS 8 ES TfofstaL, 11
SRR TS TSI sl

i

oz
£

1. thy

B A= 20109 295 20114 119704 A-&2]59o] Ujdet
30789] 17 g2 TR SRl S Al dAtelA Ate] =
A3 S ATl o o] SO W AAAL S A E A
et AR Atel] Fhofat it didAte] AR He % A
Y2 AR Aol E A AT

2, HHH
1) thAE S 2t
ARG S-S 2005 National Cholesterol Education Programme
Adult Treatment Panel IIIo| A AJAIGE Agt 7] &3} 3]2] S8 (waist
ofAlo} 7] 2-8-3tel[14,15], 32 & 80 cm
oA}, Z=AAH 150 mg/dL o], €¢h(blood pressure) 130/85 mmHg
oA}, F-E-&t(fasting blood glucose) 100 mg/dL 0]A4}, AW = Rtk
W ZY AHE 50 mg/dL U|FEO. R o] F 37}7] o]Ake] 3 Qole
7RI QS A9 dabs e & TAsle) E3E Hvhe Al
(kg)/(A1AHm]? . 2 A& &R 5> (body mass index)7} 25 0]AF¢l 7

circumference)~=

skl 82| Sdle o A% 7P A2 Sl E S5k st
AR FA 10A)7F © &

sohe 24 LR T LIRS Weklstal Aol
AYSFEHELA 7] (COBAS 8000, Roche, Mannheim, Germany)& ©]-&

ko] £ @5 & SElAEE AN, e EY2EHE

FU

i

http://dx.doi.org/10.3803/EnM.2012.27.4.276

277

3) KT 24
(1) Genomic DNA &

rkARe] dol 2= IS Halslo] QIA amp blood kit (QTAGEN
Inc., Hilden, Germany)& AF8-310] DNAE H-&]351%.0H, 1% aga-
rose gel-Z ©]-8-5}0] genomic DNAE- 2HQ15} ME]-.

(2) TgaL AHS
APOA5 1131T>C 3 AR} T8 A2 polymerase chain reaction-re-
striction fragment length polymorphism (PCR-RFLP) Bl 0 2 3}o]
e H[16], Algt &A= Msel (MBI Fermentas, Vilnius, Lithuania)
£ ol 8otk THEA ARSI AT A (primen= for-
ward primer 5-GAPTGATTCAAGATGCATTTAGGAC-3’, reverse
primer 5-CCCCAGGAACTGGAGCGAAATT-3"0]/th &3ta 4 ¢
HHH-&-2 GeneAmp PCR system 9600 (Perkin-Elmer, Norwalk, CT,
USAYE o] gatglon], 22 04T s& ¥4 F 94T 30%, 60T
30z, 72°C 3025 303] WHEslQlaL, 72ColA 727t HEAIR]
1596 agarose sl SUSISAck Aol S FEAES. 157
bpo|Q1aL, Msel & AHH2-0f 2J3t 167 bp2} 20 bp2] AHE-2S 3+ Ll—a}
Uk ARt Ao o3k Ak {50 Wk TT (homozygote), C

(minor C), TC (heterozygote) F-AAH 0 2 T3

_L

4) SHEM

EA|EAL SPSS version 12.0 & T12(SPSS Inc., Chicago, IL,
USAIS o] §3190m], 24 B BEHAE EAS o
AZFT BRI HI L SRR G ANOVA S
AN APOAS AR Eo] e A 9 Slglelae]

AP = 2RAE 3| FE Hogistic regression analysis)S ©]-8-5F Tk

1, [HAI-Xl-O' o|
Aol %Mfﬂ gidAte] S4d< dix }%i% T

dth(Table 1. 2R SjAA}F 2 o]

33.6%2] FHES HERITE HASS- %%‘01 e gl A
ol TAALE {31 ek Hhd,
AP ME diAtS T Hete] /A, e

E 35T £ 724 Aol vehiglon, &
oM Frolet 2folE WERA] g3tk vhd, AAAISUX }OML

W AE, 3= =9, AEFAS 3 EebolM el AkolE

ek

mw
g
>,
4
i

http://www.enm-kes.org



278

Table 1. Demographic data of study subjects

Variable Normal (n =204)  MetS (n = 103) P value
Age (yr) 6213 + 7.43 63.17 £ 6.70 0.229
SBP (mmHg) 122.83 £ 16.96 135.44 + 16.53 < 0.001
DBP (mmHg) 75.02 £+ 10.89 8154 +£930 < 0.001
WC (cm) 74.94 + 6.96 82.37 + 8.48 < 0.001
FBS (mgy/dL) 99.76 £ 12.85 112.08 &+ 23.55 < 0.001
TC (mg/dL) 20687 + 3768  204.98 + 3951 0.683
TG (mg/dL) 104.83 + 75.39 156.18 £ 7084 < 0.001
HDL-C (mg/dL) 56.74 + 11.11 49.04 + 1043 < 0.001
BMI (kg/m?) 2303 + 253 25.36 + 3.16 < 0.001

Values are expressed as mean £ SD. P value by ¢ test.

BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood glucose;
HDL-C, high density lipoprotein cholesteral; MetS, metabolic syndrome; SBP,
systolic blood pressure; TC, total cholesterol; TG, triglyceride; WC, waist circum-
ference.
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Fig. 1. The prevalence of metabolic syndrome according to the APOA5 isoforms.
*P < 0.05 by chi-square test. APOA5, apolipoprotein A5; MetS, metabolic syn-

drome.

Table 2. Metabolic syndrome risk factors according to the APOA5-1131T>C polymorphism

Variable TT (n = 155) TC(n=117) CC(n=35)
Age (yr) 62.63 £ 6.93 6259 + 7.45 61.46 + 7.63
SBP (mmHg) 127.05 + 18.30 12869 + 17.87 12163 + 1458
DBP (mmHg) 7768 = 11.63 7709 £ 974 7554 £ 10.60
WC (cm) 7787 £ 894 77.30 + 761 7591 £+ 7.08
FBS (mg/dL) 103.23 £ 16.21 103.51 £ 15.23 108.11 £+ 30.84
TC (mg/dL) 207.00 + 39.00 204.03 + 36.46 21023 + 41.34
TG (mg/dL) 109.77 £+ 63.03 12437 £+ 65.72 168.80 + 136.41*
HDL-C (mg/dL) 55.37 + 11.41 53.68 + 11.95 50.34 £ 9.15*
BMI (kg/m?) 2370 +£ 296 2415 + 3.06 23.17 + 254

Values are expressed as mean £ SD. *P < 0.05 by one-way ANOVA test.
APOAS5, apolipoprotein A5; BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood glucose; HDL-C, high density lipoprotein cholesterol; MetS, meta-
balic syndrome; SBP, systolic blood pressure; TC, total cholesteral; TG, triglyceride; WC, waist circumference.
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Table 4. Multiple logistic regression analysis for the association of APOA5 isoforms with high triglyceride and low HDL-C prevalence

High triglyceride prevalence

Adjusted model 1*

Adjusted model 2' Adjusted model 3*

OR (95% CI) P value OR (95% CI) P value OR (95% Cl) P value
TC 1.635(0.908-2.942) 0.101 1.659 (0.916-3.005) 0.095 1.561(0.804-3.029) 0.188
co 3.933(1.793-8.629) 0.001 3.745(1.681-8.343) 0.001 2.930(1.203-7.134) 0.018
TC+CC 2.050(1.193-3.521) 0.009 2.049(1.185-3.541) 0.010 1.853(1.005-3.418) 0.048

Low HDL-C prevalence
Adjusted model 1* Adjusted model 2' Adjusted model 4°

OR (95% CI) P value OR (95% Cl) P value OR (95% Cl) P value
TC 1.559(0.946-2.571) 0.082 1.520(0.913-2.533) 0.108 1.279(0.728-2.247) 0.392
to 2.535(1.200-5.354) 0.015 2.619(1.211-5.662) 0014 1.547 (0.638-3.756) 0.335
TC+CC 1.746 (1.095-2.783) 0.019 1.723(1.071-2.772) 0.025 1.333(0.786-2.258) 0.286

*Adjusted for age; "Adjusted for age, FBS, BMI, and TC; *Adjusted for age, HDL-C, FBS, BMI, and TC; *Adjusted for age, TG, FBS, BMI, and TC.
APOAb, apolipoprotein A5; BMI, body mass index; FBS, fasting blood glucose; HDL-C, high density lipoprotein cholesterol; OR, odds ratio; TC, total cholesterol; TG,

triglyceride.
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