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The MT2A gene polymorphisms and risk factors for CVD in healthy
Thais according to smoking status
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Abstract

Cardiovascular diseases (CVD) represent the major global health problem. The CVD risk factors include
smoking, hypertension, diabetes, obesity, and dyslipidemia. Cigarette smoke contains toxic substances and heavy
metals such as cadmium that can induce body oxidative stress. Metallothionein (MT), an important metal binding
protein, plays key roles in the homeostasis and transportation of essential heavy metals such as zinc and copper,
scavenging of free radicals, and detoxifying of toxic heavy metal like cadmium. The most abundant MT isoform
found in human tissues is MT2A. Mutations at core promoter region of MT2A gene can affect the gene expres-
sion. Moreover, mutations at 3’"UTR affect mRNA stability, translation process and cellular localization. The aim
of present study was to investigate the polymorphisms of MT2A gene and CVD risk factors in Thai smokers and
never-smokers. The study was conducted in a total of 222 Thai individuals consisting of 157 never-smokers, 17
former-smokers, and 48 current-smokers. The MT2A -5A/G and +838C/G gene polymorphisms were investigated
by PCR-RFLP technique. The respective minor allele frequencies of MT2A-5G and +838C were 2.7 and 20.0%.
MT2A-5A/G gene polymorphism was related to serum malondialdehyde (MDA) level and hypertension. The MDA
levels in all subjects, never-smokers, and former-smokers with AG genotype were significantly higher than in those
with AA genotype. Systolic blood pressure (SBP) and the prevalence of hypertension were also significantly higher
in all subjects and never-smokers with AG genotype than in those with AA genotype (P = 0.003 and P = 0.019
respectively). For the MT2A +838C/G, the prevalence of dyslipidemia in current-smokers with GG genotype was
higher than in those with GC+CC genotype (P = 0.040). These findings suggest that MT2A gene polymorphism
may have application on assessment for risk of oxidative stress, hypertension, and dyslipidemia; all of these are

known as risk factors for CVD.
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aglunasmng &3l 526 blood urea nitrogen (BUN)

< 19.1 mg/dL, creatinine (Cr) < 1.5 mg/dL, uric acid
< 8.5 mg/dL, toule3] alanine aminotransferase (ALT)

< 50 U/L, aspartate aminotransferase (AST) < 52 U/L

wag alkaline phosphatase (ALP) < 147 U/L
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iufedadeanniduidenmvesoadias
fihmssmhuazenmsethaies 8 #lue dealy
waeaAniii EDTA Wuasiuideauds Wdmivada
DNA dhegatherdii3ogy Flexi Gene DNA kit (QIA-
GEN, Hilden, Germany) dﬁu%%’u%u@ﬁt’mmmaﬂﬂﬁ
Tildldansmudeauilflumsasnssauansdiaiisne
luden msnsninszdungladlfideaiiilsidenase
Isdifluansmudonuds hmsamaiaasdiaiishagde
thindFopluaziasesdiansidalui@ (Hitachi 912,
Hitachi, Tokyo, Japan)

MINTIMIUINaNDINBNVEs MT2A

amdulndneiiFuves MT2A mumaia
polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) Ingl% #1384 thermal cycler
(Veriti, Life Technologies Corp, Carlsbad, CA) uag
dmwanlujasen PCR 151103391 25 UL

1) dulnanesWan MT2A-5A/G dyunay
Tulasen PCR 1sznoudis DNA veanguéiiogi
100 ng, dNTP 200 UM (Invitrogen, Thermo Fisher
Scientific Crop, CA), 1X PCR buffer (Invitrogen),
1.5 mM MgCl, (Invitrogen), primer usazsiiafiany
gy 1.0 um Iagld forward uag reverse primers
(Integrated DNA Technologies Inc, Singapore) il
aauiedlelnd Ao 5-CCT GGA GCC GCA AGT
GAC TC-3’ uag 5’-TGG GCA TCC CCA GCC TCT

14, 25, 26)

TA-3" muae’ , Tag DNA polymerase 0.5

¥
[

unit (Invitrogen) uag PCR enhancer (Invitrogen) 1
aouMH PCR il denaturation figamail 94°% 1
1 4 Wil audas PCR cycle $11om 35 seuiigamail
94°% 1Wunan 30 il gaumall 57°% Wunat 30 i
wazgamgd 72°% 1Wuna 45 il gaieidly final
extension figawind 72°% 1unan 5 it nawda PCR
gl dadreo el Bsg I (New England Biolabs,
New England Biolabs Ltd, Hitchin, UK) 1.5 unit (J3
AN 20 UL) figamgil 37°% 18 $2Tue udnhms
A31960UvA DNA @1875 electrophoresis UW 3%
agarose gel (gﬂﬁ 1) %q'ﬁiuvlmﬂ AA l¥nandn DNA
YA 144, 56 uwaz 41 bp dwdlulni AG lnandn
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DNA vwa 185, 144, 56 uag 41 bp wazdlulni GG
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500 bp

250 bp | -

241bp
200 bp : 185bp
150 bp 144 bp
100 bp
56bp
50 bp 41bp

siit 1 uaasilulndlvesduTnanesildusia MT2A-
5A/G: Lane 1 = AG genotype (185, 144, 56
llag 41 bp bands), lane 2= AA genotype (144,
56 uag 41 bp bands), lane 3 = GG genotype
(185 waz 56 bp bands), Uncut = undigested
PCR product

2) FulwaneINsN MT2A +838C/G drunen
TulAsen PCR Usznoudie DNA v0anguéiadn 100
ng, dNTP 200 UM (Invitrogen), 1X PCR buffer (In-
vitrogen), 1.0 mM MgCl, (Invitrogen), primer T
siaadndy 1.0 WM lagld forward uag reverse
primers (Integrated DNA Technologies) Fagauann
90 Giacconi nazamz® iaduihadlelnd Ae 5
GAA CGC GAC TTC CAC AAA CC-3’ uag 5-TTC
AAT CCC TCA CCC CAG TC-3’ muamay uag Taq
DNA polymerase 0.5 unit (Invitrogen) Tnefidunou
M3 PCR il denaturation figamgil 94°s Huim
4 Wit muas PCR cycle $1uom 35 300 figamni
94°% 1Hunan 30 il gaumall 54°% Wunar 30 Jinil
wazgamgd 72°% Wuna 45 i gaieidly final
extension ﬁqmﬁnﬁ 72°% 1Wuna 5 i lngnanan

PCR #ldhludadaotonlsl Tsp45I (New England
Biolabs, New England Biolabs Ltd, Hitchin, UK) 1.0
unit (U339534 20 UL) ﬁqmmﬁ 65°5 18 §1119 udh
MMINTIEaUVUIA DNA 718 electrophoresis UU 3%
agarose gel (gﬂ‘?‘ 2) #5Tulnil GG Wiwawan DNA
wna 130 uaz 46 bp ulnil GC linandn DNA
Y 176, 130 uag 46 bp dwdlulni cC Winandn
DNA au1a 176 bp
=

50 bp ladde

500bp
—
250hp| S—
200bp| w— s e 176bp
150bp| ==
- 130 bp
100bp, e

st 2 uaasilulniloesdulnduesdusia
MT2A+838C/G: Lane 1 = GC genotype
(176, 130 uag 46 bp bands), lane 2 = GG
genotype (130 uag 46 bp bands), lane 3 = CC
genotype (176 bp band), Uncut = undigested
PCR product

MIAITHYTaYaNNEann

Aenzideyaneaddciellsunsndnsogy
SPSS version 17.0 M3nsznasnvedd Wlndifulima
nf Hardy-Weinberg equilibrium MinaaaunIinisany
voutoyald Kolmogorov-Smirnov test M3 1ATISHANN
UANAIIY DI mﬁaﬁagas‘f;qLﬂuﬁwimﬁmizmnam
nguld Student’s t-test uazsnnnavInguld one-way
analysis of variance (ANOVA) m3AT1ZHanuuan
gaszrInngudmiudeya1Banguld Chi-square test
wazA P-value < 0.05 aoNNtsdAynana

296 MNIEanaiansuanguazmMenwiinga o U1 26 atiufl 3 « Augnsu-fuNan 2557



S
WHanN13IAaNH
nnmEalaTIug 222 au ihandasifiou
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Wenszavasiiaiiluifeasiunsdiudsnieadina
seIanguliguyys 1eguyMs uazguyvs daudaasly
MINN 1 WU FAEIUYOAUNATIBADINARGNNANNUAN
FafiusznIaNnguMsAnE (P < 0.001) 530U body
mass index (BMI) vinasoutoinazsovazinn lungu
guyrIiamannguliguyvseg s Agnaaan
DNNINUNINUIUENIAILEI (obesity) (BMI = 25 kg/
2 J d‘d £ 1 1 ] d‘ 1 A o o o
m’) Tunguguyvsitiosninguliguyrsedniitiodagy
(P = 0.001) MInTIInTzAUMIVOUNDUDN lBAINAN
mala (breath carbon monoxide; BCO) wagilos 1A
misvenddlulnaiiu (% carboxyhemoglbin; %COHb)
wuhlunguguyrsiaganinguliguyms (P < 0.001)

wenMnUF 328U BUN, Cr uag uric acid fiansuan
d?dﬁuﬁ%ﬂﬁmﬂdu (P < 0.001) éhwi5uan total cholesterol
(TC) wag low-density lipoprotein cholesterol (LDL-C)
Tungugupisiiamnhinguligupisediiteddny (P
= 0.008 4az P = 0.010 MNAAY) UANAUNUNITZAY
triglyceride (TG) ﬁuuﬂﬁuqqﬁuuazizé’fn high-density
lipoprotein cholesterol (HDL-C) ﬁuuﬂﬁw‘i’mﬂumju
quipd Tunguguyranuhilseduienlsii AST, ALT
uaz ALP genhngubiguypiseseiifoddameada
(P = 0.010, P = 0.006 uaz P = 0.034 suadv)
wenMAinUhnguguYai % monocyte ganhngul
quieduiifuddymeddd (P = 0.008) Tuvmeilsi
wumsiasumlasediitoddyves WBC count, %

nutrophil k8% % lymphocyte

5N 1 uaaanndimesnSeumeusgnianguliguyrs nguaeguyrs uaznguguyvs udasdeyadioan

mean = SD

All subjects

Never-smokers

Former-smokers Current-smokers

Parameters P -value
(n = 222) (n = 157) (n=17) (n = 48)

Gender:
Male,% (n) 36.5 (81) 11.5 (18) 100 (17) 95.8 (46)

< 0.001
Female, % (n) 63.5 (141) 88.5 (139) 0.0 (0) 4.2 (2)
Age (years) 48.6x8.9 48.0x9.4 51.9%54 49.3+7.8 0.177
BMI (kg/m®) 24.2%41 24.8%+4.3 23.924.0 22224 < 0.001
SBP (mmHg) 122.1+14.6  121.9%£14.9 124.1+13.9 121.9%14.0 0.840
DBP (mmHg) 76.3%x11.2 76.7%x12.1 77.7%£10.0 74.7%8.2 0.492
Waist (cm) 82.1+10.4 83.3*%10.6 83.56%+9.5 77.5+84 0.002
Hip (cm) 95.0x7.3 96.0x£7.6 95.1+5.8 91.4%55 < 0.001
Waist/hip ratio 0.86%0.07 0.87%0.07 0.88%0.06 0.85%0.06 0.179
BCO (ppm) 2.10%2.72 1.27*1.14 1.65%*2.06 4.94%+4 .28 < 0.001
%COHb 0.82+0.61 0.66%0.45 0.69%0.59 1.39%0.75 < 0.001
Glucose (mg/dL) 89.6+22.4 90.7%£26.0 86.9%+5.6 87.0%£9.1 0.741
BUN (mg/dL) 11.4x2.8 10.9x2.6 13.5%2.9 12.3%£2.8 < 0.001
Creatinine (mg/dL)  0.9%0.2 0.8+0.1 1.0%0.1 1.0%+0.1 < 0.001
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q v Q

Do

mean % SD (¢19)

All subjects Never-smokers Former-smokers Current-smokers

Parameters P -value
(n = 222) (n = 157) (n=17) (n = 48)

Uric acid (mg/dL) 5.0%£1.2 4.7%£1.0 6.5%*1.0 5.7x1.2 < 0.001
TC (mg/dL) 188.4+34.7 192.6x£34.8 187.9+£34.8 175.0£31.6 0.008
TG (mg/dL) 143.6%£90.4  140.0%92.7 147.4+100.4 153.8+79.8 0.642
HDL-C (mg/dL) 45.1+10.8 46.1x11.0 44.0%£9.8 42.3+9.9 0.076
LDL-C (mg/dL) 115.6%£32.6  119.3%32.1 117.9£36.9 103.1%£30.1 0.010
TC/HDL-C ratio 44+12 44x1.2 45*1.3 43x1.2 0.895
TG/HDL-C ratio 3.6%+3.2 3.5%+3.2 3.9%+4.0 4.0%2.7 0.520
LDL-C/HDL-C ratio 2.7%+0.9 2.7%+0.9 2.8%+1.0 2.6%+0.9 0.669
AST (mg/dL) 27.6%7.5 26.5%7.2 29.7£7.2 30.0+8.2 0.010
ALT (mg/dL) 23.2%+9.9 22.0x£9.8 26.9%29.7 26.0x9.8 0.006
ALP (mg/dL) 72.2+19.3 70.5%20.2 70.4%+15.9 78.6+15.6 0.034
WBC (x10°/L) 7.1+1.8 7.0%£1.8 7.2%1.8 71%15 0.965
Nutrophil (%) 51.8+8.8 51.7+8.8 52.8+8.8 51.8%+8.9 0.902
Lymphocyte (%) 35.4%x7.6 36.0x7.3 33.2x£7.2 34.1£8.1 0.153
Monocyte (%) 6.4%£2.3 6.0x1.7 7.1£1.8 7.4+3.5 0.001
hs-CRP (mg/L) 1.54+1.89 1.70%+1.98 1.561%+2.03 0.99+1.41 0.109
UrineCd (Wg/g Cr)  0.40%£0.72 0.37%0.70 0.31%0.57 0.52%+0.82 0.443
MDA (Wmol/L) 4.7*x1.4 4.6%x1.3 4.8%1.3 4.9%1.7 0.235
Hypertension, %(n) 10.4 (23) 10.8 (17) 11.8 (2) 8.3 (4) 0.7565
DM, %(n) 4.1 (9) 5.1 (8) 0.0 (0) 2.1 (1) 0.441
Dyslipidemia, %(n)  85.6 (190) 87.9 (138) 82.4 (14) 79.2 (38) 0.297
Obesity, %(n) 35.6 (79) 43.3 (68) 23.5 (4) 14.6 (7) 0.001

s igummIMNAmesigszninngulagls one-way analysis of variance (ANOVA); foyaiBanguulsouiioy
seninungulagls Chi-square test
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519 2 uanemsnszneanuasuniluazsa
faves MT2A fu Wisuifsussninamnguiiedise
Wlulaung Hardy-Weinberg equilibrium (P > 0.05)
namsanEdulnanesNsNBIn MT2A-5A4/G Wunoa
da A 1y major allele ($p8as 97.3) uavdada G 1
minor allele (3o8az 2.7) e’f;ﬂuﬂ'cjummaﬁﬂiﬁﬁﬂmﬂ%y’q

il ulndves MT2A-54/G wu GG dwisuTw
AuesiTuwiin MT2A +838C/G wudada G 1 major
allele ($owaz 80.0) uazdada C 15y minor allele (308
av 20.0) Tnswumsnsznedvesulniia 3 uunde
GG, GC, uaz CC lumanaiania 3 ndu

5N 2 anuddlulniluazdadavesdu MT24 (MT2A-5A/G uay MT2A+838C/G) lunguéinedgn 1lseu
weumsnsgnedlulniuazanuadadassinnguls Chi-square test

MTZ2A gene All subjects Never-

polymorphism smokers

Former-smokers Current-smokers P - value

MT2A-5A/G polymorphism (rs28366003)

Genotype frequency n = 222 n = 157 n=17 n =48

AA,%(n) 94.6 (210) 94.3 (148) 88.2 (15) 97.9 (47) 0.299
AG,%(n) 5.4 (12) 5.7 (9) 11.8 (2) 2.1 (1)

Allele frequency n =444 n =314 n=34 n =96

A, %(n) 97.3 (432)  97.1 (305) 94.1 (32) 99.0 (95) 0.309
G, %(n) 2.7 (12) 2.9 (9) 5.9 (2) 1.0 (1)

MT2A+838C/G polymorphism (rs10636)

Genotype frequency n = 222 n =157 n =17 n =48

GG, %(n) 64.9 (144) 62.4 (98) 58.8 (10) 75.0 (36)

GC,%(n) 30.2 (67) 31.2 (49) 41.2 (7) 22.9 (11) 0.303
CC,%(n) 5.0 (11) 6.4 (10) 0.0 (0) 2.1 (1)

Allele frequency n =444 n =314 n=34 n =96

G,%(n) 80.0 (355)  78.0 (245) 79.4 (27) 86.5 (83) 0.195
C,%(n) 20.0 (89) 22.0 (69) 20.6 (7) 13.5 (13)

msAnmaNuduTuSITINBuInANeHBNTla
MT2A -5A/G Au3zdiu MDA tagnzanuaularings
(st 3) wudwﬂduawawaﬁﬂiﬁy’qwu@ nazngulaigy
i lnilstia AG fiseé) MDA genhddiisiulng
Biin AA o8NNTdAYNNEdA (P = 0.007 uay P =
0.011) samadmuanuduiusssnhatulnaneiisy
sia MT2A -5A/G U3zl systolic blood pressure
(SBP) uwazdanmawunmzanudulafings lasdid
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Sulniafia AG Wnguoamaiiasiavuauazaguliig
yvidiazdy SBP gunhiifiiulnilsiin AA edfit
AN ada (P = 0.003 uag P = 0.018 mMuMav)
Feaeandesiusanmanuanzanusulafiagaludid
Slnilafia AG nnnh AA Tunduermaiiasiiavaa
(P = 0.014) sanaiiieidenifouisuanuavessilni
wnelunduiaianuduegluginad (Optimal BP:
SBP < 120 mmHg wag DBP < 80 mmHg) fufiif
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anuaulusnanuaulaings (SBP = 140 mmHg 150
DBP = 90 mmHg) wuhlungualulni AG fdadiu
fisinmzanudilafingunnainguilulnd AA alu
ﬂtju&”;ashqﬁy’mmuazmjﬂﬁquuw’é (P = 0.003 uag
P = 0.019) (M3l 4) é’ww%’uaa:uLﬂﬂquuw‘%LﬁGQQWﬂ
Mnufegaitiulies 17 aulicnsnihiniangy
wSeuisuaneddald lnewuinguilulni AG (n =
2) #ig1 MDA 5.8 uag 7.7 umol/L eﬁqﬁuuﬂﬁuqqndw
ngualulnd AA (n = 15) Aiends MDA 4.61.1
Wmol/L éw3uar SBP wunlungudlulni AG (n =

MNN 3
) oA ' =
fegnnguuazliguyws

2) fif SBP whiu 121 wag 151 mmHg wazlungu
$Tulnil AA fieh SBP 1nde 122.5+12.9 mmHg ity
nquguyv lesnneraaiiasnfiilulng AG fifesns
wed Mk ligansaihuniiengduSouifisunanadn
18 Taenunszay MDA Tusanaiasdlulnd AA (n =
47) fiennde MDA 4.9%1.7 umol/L uagnguiluni
AG Wuiia MDA 3.7 umol/L dwsuan SBP lung
$Tulnil AA fieh SBP 1@ 121.6+14.0 mmHg g
ngudlulnil AG wuhien SBP 137.0 mmHg

ANNANUTIZHIN MT2A -5A/G Ilnil AA uag AG fuszdu MDA wazamanudularialungy

All subjects (n = 222)

Never-smokers (n = 157)

P - value P - value
Parameter AA AG AA AG
n =210 n=12 n = 148 n=9
MDA (Wmol/L) 4.6%x1.3 5.8+£2.1 0.007 45+1.2 5.8£2.2 0.011
SBP (mmHg) 121.4%+14.1 134.0+18.0 0.003 121.2+14.4 133.2*x19.7 0.018
DBP (mmHg) 76.1x11.1 79.8+13.1 0.262 76.6x12.0 T7.7x13.6  0.797
Hypertension, %(n) 9.0 (19) 33.3 (4) 0.014 9.5 (14) 33.3 (3) 0.063
Former-smokers (n = 17) Current-smokers (n = 48)
P - value P - value
Parameter AA AG AA AG
n=15 n=2 n =47 n=1
MDA (WUmol/L) 45+1.1 5.8, 7.7 4.9+1.7 3.7
SBP (mmHg) 122.56+12.9 121.0, 151.0 121.6+x14.0 137.0
Not
DBP (mmHg) 76.7%x9.6 74.0, 95.0 ) 74.3+8.0 90.0 .
applicable applicable
Hypertension, %
7 (1) 50.0 (1) 8.5 (4) 0.0

(n)

niSeumgumniimessennadlulni AA uag AG Medda Student’s t-test:

MIeNHEANNIANANIEHINngudmiudeyaiBanguld Chi-square test
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MINN 4 uaIANNENTUSIZHIN MT24 -5A/G fuanzanuaulaie lunguiegnnguuazligoyws

MTZ2A -5A/G polymorphism

Blood pressure AA genotype AG genotype P - value
% (n) % (n)
All subjects (n = 118)* n=112 n==6
Optimal BP 83.0 (93) 33.3 (2)
0.003
Hypertension 17.0 (19) 66.7 (4)
Never-smokers (n = 87)* n =82 n=>5
Optimal BP 82.9 (68) 40.0 (2)
0.019
Hypertension 17.1 (14) 60.0 (3)

* @onifSeuisummenguinianudulaiineglusia Optimal BP @e SBP < 120 mmHg uag DBP < 80 mmHg

% 1

Aungquinianuaularineglugie hypertension As SBP = 140 mmHg %38 DBP = 90 mmHg lagdiaeanaiias

niianuanlarineglusia pre-hypertension: SBP 120-139 mmHg %30 DBP 80-89 mmHg 00n; Wisuiiiguan
uaneaseninngudlulniesin AA uag AG lagl Chi-square test

msAnsANNENTuSIzINEUINaNe I BNBTA
MT2A +838C/G fuszal MDA, SBP 3933fudns
Fuainduilioidesdo CvD linutoddymadad
snehimuanudniudsenenanesiEufunzanu
fulafings udile@nmanuduiusvesInduesidy
. anzluiuluiben Tagmsdanguaunginasuns
qUUS ndunuANNEITUSIEnIN MT2A +838C/G
fuamzlafuludenfioUnd (dyslipidemia)® (ans1ai
5) iosnnlunguilsgmnsiimsdnymuanugnues
Shulndafia homozygous CC 1 FahAwhmsulou
mepdeyaszinngdluindstia GG Aungualulni
il C carriers (GC+CC) wuhlunguguipiaiisan
mswuangluiludeafaundludiisulnieia 66
qnhiislulndafia Ge+eC edniiloddy (P =
0.040)

J Med Tech Phy Ther e Vol 26 No 3 e September-December 2014

asftnmnludiianganuiulafingeuiunng
losiutiand Lﬁ@uﬂﬂﬂtjmquﬁﬂisumsqqu%zﬁEN
ptaAgmuN Sanmanudifinneanusilafingaim
fuamglviuAaniliuansheiu (@it 6) naziile
Anrnansznuves MT2ATnanesiEn sauiuwgfngsu
maquyns denmzanusulafageufunigluiuio
Unf wudhiiaiwduesiu MT24 -5A/G naz MT2A
+838C/G Hidanmanuamzansdulanngesniung
lvsiusiaung Tunsazalulndlivanseiu (Joyaluld
519N))
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MyNN 5 uaasanNdNTusIsnINBulnanesWENsTn MT24 +838C/G tuamzluinluidenlunguiiedangy

uazhiguini
MT2A +838C/G polymorphism
Lipidemia GG genotype GC+CC genotype P-value
% (n) % (n)
All subjects (n = 222) n =144 n="178
Normolipidemia 13.2 (19) 16.7 (13) 0.482
Dyslipidemia 86.8 (125) 83.3 (65)
Never-smokers (n = 157) n =98 n =59
Normolipidemia 11.2 (11) 13.6 (8) 0.664
Dyslipidemia 88.8 (87) 86.4 (51)
Former-smokers (n = 17) n=10 n="7
Normolipidemia 30.0 (3) 0.0 (0) 0.110
Dyslipidemia 70.0 (7) 100.0 (7)
Current-smokers (n = 48) n =36 n=12
Normolipidemia 13.9 (b) 41.7 (5) 0.040
Dyslipidemia 86.1 (31) 58.3 (7)

amzlviluideninng: fssiulviuedratossialasiionilfiond §ail 1) TC = 200 mg/dL 2) TG = 150
mg/dL 3) LDL-C > 100 mg/dLv30 4) HDL-C < 40 mg/dLlugme wagz HDL-C < 50 mg/dL1ufuaia®™; ms
Wisuifisuanuunnaeserinndneiigusiin MT24 + 838 3ulnil GG wag GC+CC 1% Chi-square analysis

Ci :i sllc!d [ a U A a 1 ! a A
MINN 6 ﬂ’J"INﬂ"UiENQVINﬂ"I’JZﬂ’NNﬂUIﬂWG]QQLLa%ﬂTJ%‘l"UNuNﬂ‘]JﬂG] TﬂﬂLl,‘]NﬂquﬂWﬂJWﬂﬁﬂiﬁﬂJﬂWiquuﬂi

Smoking status

Never-smoker, Former-smoker, Current-smoker, All subjects,

Risk factors for CVD % () % () % () %(n) P - value
n = 157 n=17 n =48 n= 222

Normal 11.5 (18) 17.6 (3) 18.8 (9) 13.5 (30)

Dyslipidemia 77.7 (122) 70.6 (12) 72.9 (35) 76.1 (169)

Hypertension 0.6 (1) 0.0 (0) 2.1 (1) 0.9 (2) 0.732

Hypertension and
L 10.2 (16) 11.8 (2) 6.3 (3) 9.5 (21)
Dyslipidemia

AMzaNNaulannge (hypertension) Ao SBP = 140 mmHg %30 DBP = 90 mmHg, nmglvinluidensialng
(dyslipidemia) fiszdvlviuodraiossiinlsioniaiaini Faii1) TC = 200 mg/dL 2) TG = 150 mg/dL 3)
LDL-C > 100 mg/dL¥30 4) HDL-C < 40 mg/dLluge uag HDL-C < 50 mg/dLIugnaie™®, deyaidangy
nisumeuszninngulagld Chi-square test; @1 P < 0.05 dohinsdAgnada
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Isaluagaguamsane
nsguMsiAaaMgrasaidoaunaudsly CVD
famuduFounasduiusivihiodeshigrnasedan
Whaniaeades 1w anganudulafings anglaluiden
Aotnd maguynd nziedeasendind e
maghuiugnasnmiudinlslumsifavieaalema
YoIM3LAnlsA (genetic susceptibility) mﬁquyw‘éﬁa:h
Wuilafeidesiiddgsomaia CVD Tasmaguymi
annsanszduliiinnnzinleaeendiaduuazieliiia
mgdniaufuiemeiszuuiuGefiihindaenns
(asymptomatic chronic systemic inflammation)®”*”
Faoanadesiunamsanmasainui % monocyte lu
nqugupgennguliqupieseditoddyluvazi
171’;\1 % nutrophil 1ag % lymphocyte Tufianuuansg
Tasamgdananithunalnddyfinsedunszuiumsiia

AMZHADALADAUAINY

AMFUNGANTINAIGUYNS UGN

Y] E]
] ]
AA v =

Nédwlvg (ovay 31.3) iWunguiddanmaguys

Y q
o 1

10-15 3udedi szeznaMguyviIvesn aaiasdin
) (Fewaz 63.6) nnan 15 U drunguiaeguyrs
1 1 & v A I !
wuhdwlngiudiguyrisnitunannu (nnadh 15
= ' a A a 4 < LY
V) Aewdnguyvinazidnguyvsnnidunannuisuiu
(wée 11 1) lasaniidnguyrs lunaniosiigade 17
NNMIANBIVOI Minami J nazaniz® lddnmluaugu
yisniinan (13.9+1.17) iesaguyiiiluszes
a1 1 dani wudszau SBP, DBP, heart rate, serum
nicotine, serum cotinine, norepinephrine, epinephrine

aamaegniyddny (P < 0.05)
= gj dy I = a R

msAnwasaihifumsdnuindunesiguves
81 MT2A uazilaieidessdie CVD Tuaulne laguia
MANQANTTNAMITFUYWT WU3zaU BMI 911030112
souaglnn 52aU TC, LDL-C nasiunugninniediu
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HodAgneadd saduiusiuanesnasiladuluyms
NONBLANDATIM TN YWENIUYBITNAEY TINNI
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4 =2 (33) d! ! d'
AUMsAN¥Ive Mackay uazanis®™ anuhauguyrs
28 o A S ! < <
fhmtinaame vae BMI magliguyns maguyms

34) c§ =2 5 c’!’ !
FINMIANEIATNUNDI

ANANTENUADMIMNUVDIAY'
seduieulsd AST, ALT nag ALP veanguguyyaia
qmimzju‘biquuw‘é Ansaunuhszavieulsianndy
n?iuqq%umﬂumjuﬂuquuwéiauﬁUﬂwiﬁuu,aaﬂaaaé
YSanauna )
anavaananemaiugnssudithisnilafenils
¥ udazyanaiinnuidsademsiia CVD fiuan
sy SmsuTnduesiiduiifnasshumilsTunes
YOIV 1BU MU -5 989 MT2A 84 wuhilnade
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msAnmTndueiTEn MT24-54/G Tuaulneadaiing
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dRlulnisiln AA, AG uaz GG fe Sovay 87, 12.3
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7.0 lusmTdsuaus® anuisada A uaz G de Yoo
av 96.0 uaz 4.0 SmSurnueriu MafiinoW
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AMsAnEIANNFNRUT eI lnane s sy
MT2A -5A/G fuseéiy MDA 1funstavenany
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Wughtsdnnziaseaeendiadu wuhnguenanaiias
mvmanazngubiguyvsiagswindsiia AG sz
MDA genhiiisTulnil AA enwaunsasldhgng
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1
1 vA

ahgnaalulnd AA™ Mmidanuasnsalumsmiaas
ouyadaszlasTusiu MT vesdiiulnileiia AG 16
fieanin™ Juhlvdiaadianseyyadaszazanlunime
AN waghiiandnves MDA gani
daumsdnmanuduiuiszninlnano sy

MT2A -5A/G fuamgzanuauladings wuhlungueid
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(2 ]
v = o =
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