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Abstract

Background:

Cardiovascular disease in one of the most important leading cause of
death in Taiwan. The metabolic syndrome is strongly associated with
insulin resistance and has been recognized as a cluster of risk factors for
cardiovascular diseases such as visceral obesity, hypertension, diabetes
and dyslipidemia. People with the syndrome are about twice as likely to
develop CVD and over 4 times as likely to develop type 2 diabetes
compared with subjects who do not have metabolic syndrome .

The metabolic syndrome is a multifactorial complex trait that is
influenced by both environmental and genetic factors. Recently, many
investigators have reported that adipocytes secrete a variety of bioactive
molecules, termed adipokines (adipocytokines), including tumor necrosis
factora(TNF-alpha), IL-6, leptin, adiponectin, resistin and so on.
Production of these proteins by adipose tissue is all most increased in
obesity, and raised circulating levels of several acute-phase proteins and
inflammatory cytokines has led to the view that the obese are
characterized by a state of chronic low-grade inflammation, and that this
links causally to insulin resistance and the metabolic syndrome.

Serum adiponectin levels have been shown to be reduced in the
presence of obesity, insulin resistance (IR), and cardiovascular disease.
The adiponectin gene is located on chromosome3q27, where a diabetes
susceptibility locus has recently been mapped . Several single nucleotide
polymorphisms (SNPs) in the adiponectin gene have been reported .
Among those, the substitution of C to G in promoter (-11377C—G) and
of G to T substitution in intron 2(276G—T) have been associated with
other features of the MS in some studies but not in all studies.

M ethods:

The study total population 363543 were the residents aged 40 and
over living in Taichung city, Taiwan, in October, 2004. There were
4280 subjects being sampled and 2359 people participating in pervious
study.Basing on our criteria on those modified from the Third Report of
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the National Cholesterol Education Program’s Adult Treatment Panel
(ATP II1, 2001), 137 metabolic syndrome cases and 110 with none of
these components(control group) were recruited. Information on
demographic variable, life-style factors, dietary factors and family history
of disease factors and anthropometric factors was collected and serum
adiponectin levels and its SNP 276 and SNP -11377 were done in this
study.

Results:

In this study, we found no increasing risk of cigarette smoking,
alcoholic consumption and areca chewing on metabolic syndrome
risk .The plasma adiponectin levels tended to be lower in the subjects
with five components (4.72+4.01 ug/ml) vs three components (9.72+3.33
pg/ml) (p<0.001).

After adjusted for appropriate covariates, individuals with ACDC
SNP276TT and SNP-11377 GG had a 0.92-fold risk (95% CI, 0.40-2.12)
and 1.96-fold risk (95% CI, 0.55-7.00) to develop metabolic syndrome
than those with SNP276GG and SNP-11377 CC.

Conclusion:

Our study showed the lower adiponectin lever increasing the

metabolic syndrome risk. However the polymorphisms of ACDC
SNP276 and SNP-11377 can’t modify the influence on metabolic
syndrome risk. There was also no association between genetic
polymorphism joint effect on metabolic syndrome risk.

In future, we need more evidence to discuss the relationship between

metabolic syndrome and adiponectin genes.

Key words: metabolic syndrome, adiponectin. single nucleotide
polymorphisms
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Fig. 1 Structure of adiponectin,
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2 Lok v# #& (smooth muscle migration)(Kim et al, 2003;arita
et al,2002) » ¥ E sfimre 5 8 L €% (Yokota et al, 2000) >
S FALAR NS R B EE S T AR I F el B R B RA

oG R R BB M NBREEME LM DR
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e 2 Ag = i 4p B (Hotta et al, 2000;Kazumi et al, 2002;Hul the
et al, 2003) -

pLoeh s g e ?;rsirrgg’ ik d R i E - fEE A (Ross , 1999) »
A CF s d-v (CRP) B ¥ AL § (P ELC 5 F B b 'R3% 5k a2 L4tk
(Biasucci ,2001;Liuzzo et al,2001;Blake et al,2003) > i1 %
s FAELIp N RERARLE S o B RIRARYE CRP X £ 4P
B 1+ (Ouchi et al, 2003) -

FUK BES RGP E 2 4 nE & F]F (Ross et
al,1999) > w g P A G EbPRf6 R AL (2] 8 e o B i > § X T %
PHEUTFF N R F o LM EHF A gAY T BT HRY
Roo T gl Eviimiz it > FY Eeimie 2 T e i wie VA & 11
BRIV 2 G E AL R AL E AR SRR
2 hEd o

Rl F A o SRl R B RO R A T I iR
Fl+ 0 3 WAL FERDY B g3 G € 4o (Matsuda et
al,2002) > @ ¥ F A KIS F N € B M E R RA LA o

e EPRAFRF 2 ARG AFRPRAZ LR LT REN AL
o1k B (forearm blood flow (FBF)) » #3%f i ¢ p A 7 it — I8 {34F

15 AR A R SGREORA i 4 2 e FBE - F AR
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’gﬁff'qi ERN &%%*’E%ﬁ%‘ » B FBF w2y d 2 kR 4p B
(Shimabukuro et al, 2003) -

HEORP AR ER G RS FAREFIAM A2 R

:u_ﬂ_?il’m]?‘l 512‘3'1 j’ "’&‘ -%FE'#,_L‘ ,;Lﬁﬁ»’;;z:‘_%iqﬁ ﬁ*r—s
zogpdsikph Ak BB 2 Bk R "5 4 % (Jansson et al, 2003) - i &
2B EFEL AP AFRT 2EFERPARLERE G APM 0 2 3F

BETUFRATF B RA S o
SFF IR AER S ARRRAE ERPFEHET S AR
”ﬁﬁiﬁﬁ%ﬁ’iﬁ%ﬁ%%&@@’ﬁfmjiﬁkigﬁ%
FAPME > @l o R GRE R % 0 kY o) & M (Hotta et
al, 2000) -
a@{pi%ﬁ%&%ﬁ%ﬂéi—’ﬁﬁpﬁ&@§@m$%
AitpEgy AT 2P R D ben PABREFFE G FEE

27 40 M en(Miyazaki et al, 2003) -

¥ & g% E A T2 A #bg ¥ (Adiponectin gene variants and

metabolic syndrome)

WA KPR A TR RS RBEARAR ML T B L LA

oo e B EF NG 4 AT § f8 single nucleotide polymorphisms
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(SNPs) % missense mutation 2 #&fx3% > H ¢ =% exon 2 +45
SNP45(TG) 4% B * (Stumvoll et al, 2002) ~ 5% « (Ukkola et
al,2003)2 -+ &+ (Yang etal, 2003) > = A F &% g 4n B
g AR ZRARBET S F - AR oE T e M (Vasseur
et al, 2002;Hrar et al, 2002) -

¥ — B> intron 2 + 276SNP(GT) » » #p & A4 F &7
HERRELG Frfutbg At Bk~ {14 2 SNP45 2 SNP2T6
2 CHREFTENE LR BT B ZERZ
homeostasis model assessment (HOMA)7 #p B |2 (Menzaghi et

1,2002) -

ITE K3 exon 3 2w # missense mutation (R112C ~ 1164T ~
R221S~H241P) = Satsin > # ¢ [164T &G R ER 2 & - A A
3 P 2E(Koji et al,2003) > v i# ¢ 4% > promoter 2
SNP-11377(G/C) ~ SNP-11391(G/A) ~ SNP-11426(A/G) » # ¢
SNP-11377(G/C) ¥ SNP-11391(G/A) & "a & % k& 2 % = A4 /KT 7

AR B2 WA e EF (Vasseur et al, 2002) -
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= AN

- Y111HEC)
-1 EBTTOGACT) _l GRS A
S1N3OT 00D - CRARGE AT
-1 1RO AN =FFTLLANGD ATG +ETG(G T
| == Tdraom 1
L]
Exon 1

Exam 3
4 i{AMT) +ASGISGITAG) + T 2GS AN + 20O A~)
IT +IH A
Froximal promoter region _
=10
FIG. 1. Localization of SMNPs in the APHI gene and gene fic associntion with Lype 2 disbeles andfor i

insulin resistance i fve populatiocs.

From Vasseur et al, 2002

=
9
St
i
o+
-S'u:;,
-y
\_.
1%
J

4r @) 4-1
Y-8 FIH%

R A G 2

825% 40 A 2 Bo% 363,543 Lok o PEEBHE A E Y 4280 4% R

7

fhe KFTE 2 AT @i 0 (6 R EF 2350 R AATE o A RS

T 2L R o AP B R om bR o 2 NCEP ATP TTT %2
PHPER T NGB G B RV PER G AP ET A B

] E - IR A F]S L 110 L iR .
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FZ® RS THRELRBRML R

1B % T

AP b B R ST R R A R AR f AR

SEATLBGFIRZE  J GRETRE EAL . A Bl B AL o R

FANHHERR L AHREBRILITIPARL AR 2181 g7
23R o

AR X ﬂ_\_ ,J.ﬁ._]q RE L 5 fR X i3 ; & ;}T_E,"f, At ?ﬁ?z’%j\i}’g‘?{{‘ Fo

AREINMNERERFF LR E > FoPREYR - £

ARB RV RERSHIYR RAVRENT ¢ B EEE P
AER-PHE - RBHFINEZZRAT RPN F e REF hiE &
rhIFPEAE IR crhIFEREE BRIV RPN F e B AR

i H0E B S FOAT S S 1 FR R RS P B oS

\E 5 o

Au>
Aud

)

BRAE CRIFF BRI E OLE L o F BEDYNAACES
Ao DEFABI L F O AALIREE F BES G BRI F

FPR A EE o DR B L o A S LRI
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FREORSHI T EFEA B A AL LRSS
2. m M2 R

GEBBERRG A Bl R 210 10 F G HRsR A
(EDTA) #hF S Hi& 4k » AR BT 2 F A hi a4 o

@A FEIFH TG P~ FaF DNA

‘]_"3?

IR iR e
P ¥ - R 3000 rpm 3w 20 A4EES 0 A HD S G0 B

ok Fn-80C ke o

& RB&APTE

1. Genomic DNA 3B

AR g 2 DNA B8 U* 2 552 72 > 2 BdeT

1. J83Fe g9 BoIAT#HZ 200 3 B 0 BH G 2 anEg? oo Ao
3 BWA i B 2% (RBC lysis solution;Puregene,
Gentra) ' #23# kR HR L5536 > FE L 048 17 4C ~3000rpm
oot ods o 3 f Fikis o e JBMPF L RBRRE 2]
HhkrHRLHEIEFEE LS4 12 4C~3000rpn Hes - A4
2 “,fi R e

2. > >n ERF e Rk (Cell lysis solution;

Puregene , Gentra) » 323 R & > ¥H R T G20 #) & o Riwre &
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B B JTCeHe £454 )Y > 8 20 23R DA

o

i -
3. @ R IR BRI e r 1 FH 0¥ FivskiR (Protein
precipitation solution; Puregene, Gentra) RF R ®i=3 (s » #
B L a4 2 4C >~ 3000rpm e L A4 o

4. PN Bt FRI Y - BigEanEE Y o e 0.8 BHA
PR R EEFALISIE D SRF NI 2 B g BARP B
hreRFLd EHamdgsgd > 4T ~13000rpm 3pes - A48 -
5. 4 (s h4 b i eni@2 DNA pellet » T0%2 ippt it o £
2 4°C ~ 13000rpm &g - 2 45 -

6. s 0 %4 1 ik o #-DNA pellet it 7 ic¥ -

T. g% t6 > se » i £+ DNA 73 /2% (DNA hydration solution;
Puregene, Gentra) > i 33 BT N | B 255 37f% o

8. B~ 1pl «HDNA» #e » 99l 2 R 2 = K-k > * &S kKR
2L (Pharmacia) it {7 DNA k& B 8 (0D260 &) » & & pbF &4 -

9 DNA 73 5% 7k 75 20 -20°C sk ¢ T o

R RRRRRES 2

AL 2% 2 kR %4 LICAO = @ 2 Human Adiponectin RIA

Kit HADP-61HK #7:p &
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3. AFsAELr 2

AP T2 AT A E o AR EpRAA R R

( polymerase chain reaction, PCR ) £ "4 % K& A 5 A4 47
;2 (restriction fragment length polymorphism, RFLP ) % i&
75 % % & Fl(adiponectin gene)SNP276 and SNP -11377 4 #]4)
Flg o w PCR F av & JF AFE R F Reig 2 8 F o7 asdA 0 @

F R 288 % ( annealing temperature) ¥ r24]* PCR 4
®§5 Gradient k@ & o & =+ PCR F e #A 5 25l ¢ %
7 DNA %8 ~ £ =31+ ( primer )2 ¥ 4 =@k ( dNTPs ) ~
#iv48 (MgCl2z )~ 10 B R &R EE5 R ~DNA RERZ 2R F
eh- =t-k o @ B RFLP en@ kP » 5 F el Mfi 5 10ul> @ 3
7 PCR A4 ~4|pE % ~ WFIpe & Brp iR B R - ke & PCR F
er > (s RFLP F e (62 A4 » € U3 X FRMT A

( agarose gel electrophoresis ) ®i& {7 f& F]3| ] 2

1. 5% % 2 F](adiponectin gene)SNP276
5 4% % X F](adiponectin gene)SNP276 ek F]A| A 457 » #rdx #

& %31+ (primer )5 7| 5 Forward 5-TGGTCCTTTGGTGCTGAGTT -3

23



22 Reverseb - TACGCCAAGCTTTGCTTTCT-3" - # PCR » &#7%
e A 5 DNA #% %8 1.5041 (C100ng/ nul )~2 ¥ Y = mape2u1 (2.5
mM )~ % 4% 1.l (20mM )~ & =313 1.5 CHpM)~10 &
Feprgimziz 2601 (100 mM ) ~DNA H & p* Taq 0.2 1 ( BU/
pl )& e @E- sk 14.311 - PCR 7 42t % 95C 4 ~ 4 =
>R BRFRIEIC 30 F503LE 58C 40 #-w B T2°C 40 F >
30 M IE T2C 3 A bk

&8 PCR F il (s » ¢ #-PCR A& 4 11 2, 5% #q i R T A
(agarose gel electrophoresis )ki&EF2| 2L FF A5 » AH 3 £
£ B 5 279 bp e @ RFLP 38> » & 4 » crzd®|5 PCR A4 4p1 -
*LHIps Bsml 0.5l ~ sk 1pl~10 B BSA 0.5u] &= = A
Ssok 4yl o2rIEE ( Bsml) & 65°C ek ¢ e 16 ]
PFo By it isr 2eng f» P EE RS 279 bp / 227bp / 52 bp > T
pev kg = Al w 5 TT (279 bp / 279 bp ) ~ TG C 279 bp /

227 bp / 52 bp )& GG ( 227 bp / 52 bp ) o %P B 4-2 #77 o

2. "5 2% A& Fl(adiponectin gene)SNP-11377
# adiponectin gene SNP-11377 enfA F1A| & 45 ¢ » 974 % 04 51

+ ( primer )& 7| % Forward 5-GCTCTGTGTGGACTGTGGAG-3" £
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Reverseb” -AGAAGCAGCCTGGAGAACTG-3" - # PCR & &#75% cing® &
DNA #%2 0.5¢1 ( 100ng/ pul )~2 s PH=mpe 21 C1 mM )~
F 048 1plC20mM )~ &=51+ 0.5 C20pM )~10 BRéEpYE
eae 2,541 (100 mM ) ~DNA H &p*F Tag 0.21 ( BU/ pnl He&

cREF=- ok 1781 < PCR & Azt 5 95C 4 A4k = 22 R

-

BFRIO5C 30 £ - 4bL 58C 40 £ B T2°C 40 £ - 30 @
TS T2°C 3 ~dm e

&8 PCR F il (s » ¢ #-PCR A& 47 11 2, 5% #q i R T A
( agarose gel electrophoresis ) REFX 2L FF A5 > A4 7
&R 5 302bpe & RFLP 3t i3 > F 4v » crgg @l PCR 24 41~
Rflps Alu 1 0.2l ~ 805k 1lul 22 RE= %k 4.8ul
s (Bsml ) & STCavkip @ ie 7 i (v 16 oF o 2 it e 1
A $ P B &R 5 302 bp /181 bp / 121 bp > Flpt ¥ A 2 0 =
A& w5 CC (302 bp /302 bp )~CG (302 bp /181 bp / 121 bp )

2 GG ( 181 bp / 121 bp ) o %K 4-3 #f7% o

4. %% QA/QC

EFREDETIE S0 0 AFNEFPR TR JRE e - B

positive control *fxi%& =t PCR ¥ e it > m » & =t PCR ¢
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PRFN§ 4e » — B negative control kfEEF = PR » i3 A% -
7 % = 9 PCR-RFLP % S P¥ > 28 ¢ 4o » - % positive control %

FE % RFLP £ i Fift -
$IH A

~ 7 T E 1 dBASE ¥ T < Microsoft Office Excel 2003 %
PR S TR AuE RS TR R MR RO e &
st o A A1+ NCSS / PASS Dawson Edition vt #c#g:g {7 53t 4
#7 o §1* Student’ t-test kA47: FEFH 5 1% Chi-square
test XK APTH N RIHE - LE-HEFH- 2ETF]F PG E
(OR ) »47 T+ EAp¥ 2 95% 8 %~ ( 95% CI ) & &
TARP T A R R e F1 (0 0 I BB AFw F (multiple
logistic regression model )k & 7' ]+ 2 sy » I 4c 12 7 f7
AFFRIEY Fh o) g TIoHEEFELE T R F M L #

= a=0.05-
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3
4
A
i
,‘m

Fo# AR SRk

20l BERFIHE A CEFIFIZLAGE AP B R
Ak 137 =Bk Sopble o 110 =Bk S HRE - 3 b bl
AR ELEE DL T I 4049 2o R BATIE g Bk
% 0 & 85 (35.8%;40%) H=xix & 5 50-59 £k (34. 3%;31.8%) > 60-69
(16, 1%;15. 5%) > 70 gkra b (13.9%;12.7%) » "= &Kk g% - 2 %
LG R TR SRR pble i E R s F 5 40-8] Koo ToEES

56.59 + 10.15 k> @ ¥R e b * 5 40~83 & > TIimE#s L

+

55.21 + 10.70 f& » & 2 B84 G ri2d 58S YL

+

(p=0.3) -

Bt G0 R AR S be g 75 (54 Th)- g 62 i
FoHReG 58 A (D2, Th)E 52 =5 H > & B2z BuL Fi
FERAFE EFLER (p=0.751) -

BRTARR S G R M SR T R MR LT R Rk S
(30.7%) ~ B=x &R 5 & ¢ B(27.7%) ~ 2 ~ B0 F(27.7%) ~ B¥
(13.9%) > R Ep 1B @ BMenx Bk 5 (34.6%) B Z 2R 5+ &
v b (31.8%) ~ BT (19, 1%) ~ B¢ (14.6%) > & ez $r7 2R A
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g 2P a8 ¥ LE(p=0.4)-

%: 5—;’ #\’.”ﬁ‘—‘f— > F&'J‘;if]‘ Vg@%ﬁ’fﬁi ]'P 3‘]‘ ﬁl*ﬁ"]illfk’ *E[M

AT B R A - rhIF) B G HIRE R R g i F AR B L
REER R RIFE RS IR EH NS N BEE RE R P AP
Mo efr>m > SEAFEE FTHEFT(EH B0 s KT ERE
RiF) RS R EE R ) 0 BRF R AT MDA R
FdeFFEnL g4 1,25 B 95%CT 50.52-3.03 DB chp kg i
BEEIEFE A G A E R G AL 5 172 B ( 95%
Cl ;0.47-6.38 ) Berp'ait g e b Hbbmizs o w AE D5 &g
AR

BrhiF G 0 BRI E B RS (E s e s KT AR
WA G RIEER )L 0 FIRIR G RIFED ARG rRIFED
Ag 1,02 BC 95% CI ;0.47-2.20 )% chp 't ¢ fe &~ BbE iz
oA LGS FEnA kG hiEEnt €3 1.80 ®( 95%

Cl ;0.38-8.46 ) Benp'ali ¢ e B NBPRIFH o & AE PS5+ A

FLE
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LRSI G oo SR EH 8 FE TS (EH BN KT

B~ R ER ) 0 BRI AT RS A R R
GHfmant €4 0.42 B 95% CI ;0.11-1.67 DB chp bt € e &

RBHEFF A & SN BRI KRG E-s et €5 0.80
B (95%CI ;0.18-3.58 )@ et g e & ABPRIFH - L AE I
PIHEFAR  BERF G > SEAFEL FTHEF]F(EHL LN

RYARRE P ~chiF B a i) > SR TR A Fhoh i1t
p Edend g4 1001 i 95%CT 50.54-1.92 )F cht kit & fe b

MabRiEH e L AEI AL I EFLE o (dok 5-2 57 ) o

FIH R RACSEREEHEIAAME

AEL R R ARE ALY RR SR PE L B F)S 4
Fl+ 2 2 FEA AR By & RBPEEFELZ T BT 0 ks
7 o

203 RERASEGEHIBE PG E L pH TS o 2
PR R ERE R BAR Y EHE G & 4P B (5=0.192,p<0.001) @
v 2 dpa( 5=-0.282,p=0.02) ~ " (5
=-16. 486, p<0. 01) ~ " RFI( S=-0.13,p<0.01) ~ = fa4 # "5 (S

==0. 011, p<0. 01) % w5 =% 18 (S=-2.719,p=0.02)7 f 40l > &
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AR > B R E S i PR RS 0 B R A Y
FIFR R R L ARBE A CERS 2l g 2 RS HARY IR G A AR M
254 #ERHBENEE > FERSELAMAT o 2P s
BRI E A Ry EEm S 1A M (8=0. 168, p<0.001) > @ £ =
et i *a (5=-0. 065, p=0. 002) = &5 ¥ %3 1§ ( 5=-3. 765, p=0. 04)

3R APE AR M AL SN A By PTG

WA Ry PERIMR R ARG L ARM o A Z A W e fARME

AT T RIRAARBPREGEEZ A REFT RS E L
ERGAZRZREZe Y EREABPRGE DT BESSHap
BE K s 47 o

£ 5-5 BB A BRE G DA pF o Ao w2 BFAGEA R
MR e R AP R A A B P AT E dp s (27, 343, 3;
22.142.09 kg/m’) ~ "ER(90.848.7; 74.646.8 cm) ~=pH»
5 (194. 8497. 5; 68. 8426. 4 mg/dL) ~ & % & *5 39 "EH A% (37. 247. 8;
56. 9+3. 3mg/dL) ~ i/ (148.5419.9; 116. 8+7.5 mmHg) ~ &% K
(87.4+11.5; 69.8+7. OmmHg ) ~ % &<+ = #£(125.0+44. 7; 91. 8%

T.1mg/dL) - % 7 P B szt v X 8 (P<0.001)

2562 4 5-THERAHEGEH2ZAMAGTT 4 22 FA
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AR PR BB EF e R R PR S F

(6.8+4.6; 11.8#6.0ug/ml) ~ Fkpe(6.3%1.6; 5.3%1.4mg/dl) ~ B

e B CF s #-9 (0.31£0.30;0. 170, 16mg/dl) ~% & % (13.549. 1;
6.143. 9ul/ml) ~ "% § Z reduii (4. 343. 7;1.440. 9) % 3 P Ag szt

+ £ 3 (P<0.001)

AT BRI ANEE B CBIREACE RS L F 2%
RIS NS AR AT R R R G R AR R S F
2L G AR R AR T c BT G 0
EAEE T FS (R B KT AR R BARACK
edo ~EZ)E O REFR B FFAF lug/ml £ €7 0.86
( 95% CI ;0.47-0.94 ) B chp'altg et NHEEH -

BB R HEAFEE R FEF]F (EE o EE s KT RE
GEFHRACE BRd ~ %G F)EL > SRFRFET A3
Img/dl * €7 1.63 % ( 95% CI ;1.18-2.27 ) B ehg'aii ¢ e &
PR i ¥ o

B

aw

B30 0 REAFER TEFS (ER B KT RE

F_‘k

AR RAR R CF ey ~ RE)BE > BEFRILE A F A3
Img/dl * €% 1.21 ( 95% CI ;1.11-1.33 ) & enps G it g fe b &
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AERRPRACF I > REFRBNRACE v 523
Img/dl * €3 9.63 B ( 95% CI ;1.14-81.30 ) Bhg'ait ¢ e i
MBI EHE - REEAEE S FEFF(ER 8 KTRRE
FBE-BARARCE RIY ~E 2)iE ’.,T}‘u#\iéi'].?fugij ¥ AL
2o

2 5-8H-F I ABEREFEH2Z B X3 A8 NBEREHEDL B4 B
SBeIAPIT R BASEEHEEX I e 22 BFA G
B A A e T Edpdc (28.0.43.0; 27.642.7; 26.4.+4.1;
22.142.1 kg/m2) ~ & F(93.9.£7.0; 91.1£7.9; 87.6+10.1; 74.6
+6. 8 cm) ~= FaH i 75 (233. 3+27.6; 202. 2+72. 5 151. 0. +80. 8; 68. 8.
+26. 4 mg/dL) ~ JTig/R (158, 342, 3; 147. 5£18.3 140. 715.8; 116. 9
+7. bmmHg) ~ 4758 & (90. 4+13.1; 88.6+7. 11.1;83. 249. 2; 69.8+7.0
mmHg ) ~ % 4<% o 4 (161.9.456.1; 108. 8+27.0;114. 8+33.6; 91.8
+7.1 mg/dL) » oz-r g EFL B FEE e a2 g 0T
S F W AEEE 1 4 B (P<O0.001)

BB PRy By "B (35, 6. 6. 1; 35.948.4;40.5+7.4; 56.9
£3.3mg/dL) AT EMEFE NBRE GH B PR A TE S 2 g g P
Rp g 2 8 (P<0.001)

Rom RPE R (209. 5. £38. 3; 207. 0+35. 8;203. 0+35. 2; 207. 3+
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35.9 mg/dL) > w ez BFAGHAAG PREFFE LR
FH-0REMABLEFF2ZAM AR FF > L ABPEFED B -
AB-3BEIRIEHRE)BAFEEHEI I B2 FAG
T 2P 8220 € CF L L P DA BPRGHESRT A ,@
M2 a2 kR (11.845.95; 9.72+3.33; 6.00+4.57; 4. 72+
4.0lug/ml ) 23 A /Rf2 B A CKF Ed9 3 o > & APz
S~ 4BlediIpe 0 BalicIprmnt L8 eadB
EARIEHRE (RS FIPR AT PRI E LR %
5225 0 BB EGELB 4B 3BESIRIEERE)BE
NIt AR R L EREAE e > ERABEGFEDL B 4
B 3Bt agRe(BPreairijptiR FL8 2 Hpe

AB2 3BaspIjprg, t 28 -

Sr & B EAFIVE ARSI REGEPHMIE

1. 75 % % A FI(ACDC-11377)

RleR A AT A5 137 =B R A HRE xS AT A

703 110 =% % - ACDC-11377% 3 faA F13] » » % 5 CC ~ CG ~ GG >
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T bl ek F1ALA G 5 TT(56. 2%) ~ 50(36. 5%) ~ 10(7. 3%) > =& ¥ fe =
8 F13] 4 1 5 64(58. 2%) ~ 40(36. 4%) ~ 6(5.4%) » & 2 F T3
HFEF LR (p=0.58) - 2 F(CC AFA e L AR f > 7
U RAFGE AFA A 1 CC AFA 4 > 5167 B
( 95%CI ;0.60-4.59 ) Behp'alte et tdpzH a F (06 AT
AenA ot FACC AFA % o 51,25 B 95%CI ;0. 82-1.89 )3
Bl e b S BbREE £ L HCG fr66 k& CC v o Rl 1,30
2( 95% CI ;0.89-1.932 ) # enp hli g e & B z# > L F
T3 6t FRE GG R NBPE G A BT
ERAF PR FLA o (0E D10 #57 ) e
SEAFETRF]F (N~ 28 KT ARRE B hIF) BE

Bimz s )te > F A CC AFA A B B RO 7 g
GG AFAlenA b FCC AFAlent > 5 1.96 & (95%CI ;0. 55-7.00)
BB E g ek S EbE R A F0C AT HA L 1 HC0C AT
4 05 0.94 B 95%CI ;0.50-1.78 ) Behp'ai ¢ fe b HHEiF

B FALEAEC fo66 k&ECC v B 1.05 B ( 95%
CI;0.58-1.93 ) ®engragii g e b MPPRGH > LA b g%k gmiR
AR PR FLR o (Ao D-10 #w) o

#:5-11~ £5-12~ £5-13% #5-14%-% R 2 ACDC-11377 3 & A 7]
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2 AP EFEZ LRI EAAM AR TS B G H Y A5G
AACC AFA - AC6 AFIF 2 FG6 ATFIA] 3 FAAFIF AP st
FCC A FAEHCC/G6 A FIAIAP v > B B 3 e & 3 e -
B2 MREIRG EFIAF OEF LR CREEY B P
Baplc~ EH - Z AR R ERR AT FRARE
FFE  WOEER o d R o R BB RCE Ry R h R 2

LR LK e
2. %5 % % A F1(ACDC276)

bl & AT A 450G 18T ik ko A HR e A AT A
1705 110 =% % o ACDC276% 3 #EA %14 > A &[5 G6~ TG ~ TT - 7
B ek F1A) A % 5 60043, 8%) ~ 49(35. 8%) ~ 28(20.4%) > @ ¥R &
ek F1 A 4 w5 44(40.0%) ~ 47(42.7%) ~ 19(17. 3%) » = 22 B+ 2
$ T F L P (p=0.46) -

Frod GG A TR s AR St e F U F R TT A 74 o
At B GG AFAle A o 5 1,47 B 95%CI ;0.82-2.63 ) B 5 '
Bg el SdbREs > a % T6 AFAaA 4 66 AFAamr
$ 1.04 B 95%CI ;0.70-1.56)% chp it ¢ e b A Bbm iz + 5 F

# TG fo TT %22 GG v d > P1F 1.17 & 95%CI ;0.84-1.62 )

BRI E R EBREGEHE S LT EF G Tt FRFDEGE

35



ER R SHbREEHE > LA BRI AP SHFLE

FEAFEFETF (RN 2 BT ARR M RIS RS R
BB EH ) o E 0 F G A T (L A KO R T LS LY
TT AFAlenAt F GG AFA 4 -5 0.92 & (95%CT ;0.40-2.12)
Bep el g A A HREHE > a4 T6 AFAS A 1 F G AT
Alent > 5 0.89 B 95%CI ;0.46-1.70 ) B hg'ait ¢ e & 3
EEHE D EFELEHE TG o TT k22 GG v > Bl 1.13 & ( 95%
CT 50.62-2.06 ) % eF7f ' 14 € o & fSsim 3 3 - (@ 0t b 3 % 4132
ARSI EEF L &K Aok 5-10 A1 -

# 5-15~ % 5-16 ~ % 5-17 % % 5-18 &% 31 ACDC 276 3 A&
F Az AR G HEL e S RF 2 P AR TS RS GEA Y &
HReEEF 66 ATt ¢ 5 g fcipAk(118. 947, 2mnllg) 2
£-58 B (T1. 446. bmmHg) ~ 7 %/ A2 F TG A F1A(116. 5+7. 7;69. 7+
7.2mmHg) % #F TT £ %13](113. 0+6. 6;66. 3£6. 2mmHg) 49 +* 2
(P<0.05) > ¥ et dmmn #E2 % 5 52 5 > 00 F GG A FA 04 ¢
7 #B R w45 (93. 346. 6mg/dL) % 5% & % (7.244.0 mg/dL) ~ 7
w22 F TG 2 #1341 (91. 5+6. 8mg/dL;5. 3+3. 8 mg/dL) %2 F TT & 14|
(89. 0+8. Img/dL;5. 1+2. 8 mg/dL)4p v“ i fe K& Bl sezt F lg ¥ £ &

(P=0.07) - B & & dptru]~ E &~ LRFE dpdc "L~ = o b 7

36



BRACEER  WEEM Ak R AR R CF R 2 %

hEEF > A3 BAFIART > FEPELE - R N BPE

ez 3 BAFIAF SR UL ERHP T PEFLA - ¢ 12
B Ed s DT Rl R 2N R EFRER &
Tk R R REEM  ROEAM SR R A RERCF

ER T I R I § LR A

FI® B RAAFLEAI WY B AP GHE LGN

AT E- HRZF g8 F AT AT S A E HIF
Wl B A HRIGEE DL R o £5-19 A7 o 1LACDC-113774 CC A 7]
A1 2 ACDC2767 GG AL F) Al e A 18 5 AL 2 Kb s 7 g8 LACDC-11377
# CC A F1A] £ ACDC276# TG TT A FlAleht > Sig T+ 3 7+

7 1.15 B 95%CI ;0.57-2.33 ) B e et ¢ fe b~ BbE iz
# 5 ACDC-11377 F CG2GGE ACDC2764 TG TTA F1Al e > Sig3
FEFFE 0 $1.73 B 95% CI ;0.76-3.93 )% chp htt g e b
B iE# 5 ACDC-11377 #CG 2 GGE ACDC2767F GGZL F1 3] e A > (53
AKFEFF S0 51,08 B( 95% CI ;0.62-1.74 ) Behprait g

Fe B RBPR IR o L0 75&;‘;75 EPRF el ELR o

37



dPEEFF

AR Y A= BARTE S RHESTE W R

T b S g Pegh gL
SETRE E_ S N ETR R E OB % FRR e P B R AL
A E NBPEGET R R P B R H R G
AR R LR R L G2 40 6 S REF G R A
ﬂﬂﬁ%§ﬁﬁffé’ﬂ&&%$m§%P{1g5¢P;§£
1 o
AT EPZHREGAFA L G R

EE L T

?’ B3 Ar
sdp ke o FU* v 8 w & (Hardy-Weinberg Equilibrium) %+ <_>
ACDC -11377eri= 8L » £ F| A A (7 218 3 (B Jo s

( x2=0.001, df=2 ) ; “&ACDC276: 1> 8k
&% 5P

4
*PEA
AFAAGEP T ER
50.79 ( x2=0.470, df=2 ) > S5 &7 273
B- BORHIOREY A
g R e AL B3 A A

PR 4 6-1

2 ¥tPe e
AR oA ORRBEL VR R
7 % ~6-2 -

ED

FC Ry =



Z ( recall bias ) > & ZLEHkenfia) s e 2 SR e ART G € 3

A FRE EHAETEIRE

o8 B EATIRASEEHEZ MRS

*E 7 B 5P M AACDC -1137T7EACDC 276:i5= B A F] % Aoz
B ft e R A BRI E R EET A o g ERA O F

Foo T RRA SIS R TS AL Bk e 1R
1~ ACDC -1137T7 £ # e i #¥

R E7 g R HACDC-113TT efh 71 5 414 > v 2 CC A 713§ 1%
AAkpot i P UFRFGCE AFA A FOC AT A 0
1.67 € 95%CI ;0.60-4.59 ) & 't ¢ e & R BEiEHFH - @ F (G
A FAl At FFCC AFAlent o 51,25 B 95%CI ;0.82-1.89 )
B g A AFEEE > B ARG EIRF PR FLA -
BHcHEAs ST R L AP 0B 2 Lo

- 5 FACDC-1137T = A F1 A A Bhp i HE2 24 >3
ZARRE B R TG 2 4pRi o H Y 2 H/EFCC A TR~ FCC A FIA 2
F GG AT 03 A F A A e FCC A F1A1 &2 F C6/G6 A F1A 4p

g B R B RS R e BRI TS

39



FRA - SHRIMTE4pd EH - Z fd B %y JTER o ERE
o i B R REFRG LT ndF o~ B - B AR RCF
Bdv ~ %5 F 2L FILit e

hiEd dp ATy 0 #3518 p & 4 (populaire et al 2003)% m
FC allele Z 2 '&Al > v I ¥ %5 83 ¥ = AMfRp sy o
e fiE W A (Vassuer et al 2002) 474 G alleled g% 3] » € 7 &
MradFRRZE P k¥ - AR BRSOG4 (Gu et al
2004) ¥+ > Gallele AL &3] > b fe k% = AR > @ 2 &%
= Ao &R > 4 C allele ¢ 7 #® SBMI(CC(31. 216. 4) vs.

GG(27. 3+3. 61)kg/m2, P=0. 03) -
2~ ACDC 276 £ 1% 3hp i3 3

AR T TRt ACDC 276 e 71 2 Al - A 734478 % 5 GG
GTHeTT £ 14 G6 AT enA fF 2 Ak > 7 UF RS TT A&
FAl et > g3 1.47 B 95%CT 50.82-2.63 ) F bt é fe b
REPEEFE A F TG AFA Dt €5 1,04 & (95%CI ;0. 70-1.56)
Behpg g e AbEEFE  FEAEE TG fo TT & GG v 4> 7Y
7 L1T % C 95% CI ;0.84-1.62 ) % chp' el ¢ e & HBpEizH -

T EFF Tt FRFALGEERE ARG Lty

40



He pftpes L4 66 AFAlt & 8P e (118, 94
7. 2mmHg) % £73& & (71, 446. bmmHg) ~ 7 & A & F TG A F131(116. b+
7.7;69. 7+7. 2mmHg) % & TT £ #13](113. 046. 6;66. 3+6. 2mmHg ) 4p +*
#(P<0.05)» Fehatrmmm 2L E 23 6 » T F GG A F3 ehr
€ 7 B s w593, 316, bmg/dL) % % § &% (7. 244. 0 mg/dL) ~
7 #mA A TG & F131(91. 546, 8mg/dL;5. 3+3. 8 mg/dL) % # TT & 7]
71 (89. 048. Img/dL;5. 14£2. 8 mg/dL)4p \* e fe & i | szt + hlg ¥ &,
#&(P=0.07) - v G allele &_& *& 7 o

B> ACDC 276 987 5 » i e er?e 35 E A perdp B 1> A2 R

ANALRA 2 G317 AL b e g F o G allele &g & A Bk

Bifad 7 A0M oom 2 g RS E Frpupdd e (P &4 SR

EANFILT A E KA ) H e de B L (L A )R ﬁ;;’,.ﬁg

E

B %= i‘t‘lff)%ﬁfuffa(ﬂ * 4 )(Gonzalez et al 2005, Vassuer et al
2002, Hara et al 2002, Xita et al 2005, Ukkola et al

2003, Menzaghi et al 2002)

R Es 5L s Talleled £2%3 0 ¢~ MERFZER
% HOMACi B & ~ 41+ )(Fillippi et al 2004) > & "3 F & ¥ (4 £
* 4 )(Berthier et al 2005)% #% fe & % = 34 Fopm (i 4 )

(Zacharova et al 2005, STOP NIDDM) o

41



AR A T S AR F ()% § & gz dp B

Mo AT BAREHEHSRET 2P AL EA D ERA D EFR

(ﬂn

N

AR R (2% G FIEFUEE R % AT

H-PHpe s A2 g B hied B%

EFArG A e gk o ip i

AAF G 2E - PHRZATRL > A ForEET LB ATT B

S8 BBRTFIFTHENBREGEFL ML

AR TR AR F] G e G M R RS IR EH Y

B35 3 RAaAREE Fl: 25 o P YR T S0 80 g 3o

PUREIT GG RAYA R G IR G R B

YR F % 2.85 % (95%CI 1.09-7.49) »

AR I A E’fﬂ?ﬂ% 2% 1P

i (Haire et al 1999;Roberts et al 2000;+c= et al 2003)

o

rhiFE AT R e o T A R BRR R OE R TG o

PAERNVEIPREALAR IR FEAFRG R E X SRR

11037004 43 % 5 4 2% 5 UK i h im0 1.7 0 > 5

B 10 3T K F AR % B 5 KRB e 2.4

]«—’pﬂb_r_‘] ﬂ\k’ﬁ"“v]{ m—ﬁ-i—;%ﬁ’?;ﬂ’ﬁr%,%%"‘?ﬁg?‘gaﬁ\?g

GO SR RN ) AR AT A BRI P

42



BPFIARL S VEFEIRIG AFREEFOE S °

EEAR DA ALY R RALRATRE 7 SR

B ah B R WA SRR A A SRAE R LT R
RFEREFEFL L LM G AR FRE P ATSNFp BF

- HI TS

BERYRE G 0 AL AT RE SBLRFEE G AL w8
SREERI P Y E BT L g F IR LR P
T RGBSR AT RIS P PRiE e v (0R=0. 14-

0.84)

r & =7

I, AF 3 ez m #* FHHWP R B2 WP R AR T R
AEFEpd S AR A B EERL TR AL
self-selection bias -

2. B AT 2 HREMTERDREER Y L 2 AT B ARG H
pHEFF o ERAT R - BTG - S BEF]FF D
B a Rz HFEHT AN BEEELIAAMAT

3. FIa AT 577 "o i il > EREMEGZA

Fo S A ML BME > ARET UE A~ L FHEA

43



kaotrr 2w g SRRRIBBE 5T ?/,?’c FE M erONP > K 4vip AL Fl2
B Ap 3 B ThengR st o

4 4 WP IEFSU] 0 B2 EIERE AR 0 ok F A
e a0 A RFE R R B BT R e A

R A

#
e
+

AT RERETMERRF R W e b NP G HE DR G
BooEn AR S Sop G HEE A F E o B AR LT -
%34 % 7 FISNP276 & SNP-11377 ik 5] 5 4 2.8 Jb B (% g 3 4 0
REF2Z MM D FRE 2 AT g T B B4 o

nd R AFIREME S S AR E ()% 5 F iz fpt
LT BAREHCRER SRR AL R ERA  FRA

gl Ao B AR R (RN A e A TH -

N

P e s AN AR R iET BEEG A R BT gk

FRS2H -PHRBZAFRLA AT FOEET B AFFFE R

44



AR 5B EAF AR ERL S IR GHET DM % 2 BB

VR EES FOET GRS ERT R S

45



R &

Sacks Fm: Metabolic syndrome: Epidemiology and consequence. J Clin
Psychiatry, 2004;65(suppl 18):3-12

Meigs JB. Epidemiology of the metabolic syndrome, 2002. Am J Manag
Care 2002; 11 :s283-92

Bloomagarden ZT: American Association of Clinical Endocrinologists
(AACE)Consensus Conference on the insulin Resistance Syndrome.
Diabetes Care 2003; 26:933-9

Bogardus C, Lillioja S, Mott DM, et al: Relationship between degree of
obesity and in vivo insulin actionin man. Am J Physiol 1985;11 :E286-91

Festa A, D'Agostino R Jr, Howard G, et al. Chronic subclinical
inflammation as part of the insulin resistance syndrome: the Insulin
Resistance Atherosclerosis Study (IRAS). Circulation 2000;102:42-7.

Festa A, D'Agostino R Jr, Tracy RP, et al. Elevated levels of acute-phase
proteins and plasminogen activator inhibitor-1 predict the development of
type 2 diabetes: the insulin resistance atherosclerosis study. Diabetes
2002; 51:1131-7.

Axelsson J, Heimburger O, Lindholm B,et al. Adipose tissue and its
relation to inflammation: the role of adipokines. J Ren Nutr
2005 ;15(1):131-6.

Chaldakov GN, Fiore M, Stankulov IS,at al. NGF, BDNF, leptin, and
mast cells in human coronary atherosclerosis and metabolic syndrome.
Arch Physiol Biochem 2001 ; 109(4):357-60.

Zimment P, Boyko EJ, Collier GR,at al. Etiology of metabolic syndrome:
potential role of insulin resistance, leptin restistanec, and other player.
Ann N Y Acad Sci 1999; 892:25-44.

46



Hodge AM, Boyko EJ, de Courten M ,at al.Leptin an dother components
pf Metabolic syndrome in Mauritius—a factor analysis. Int J Obes Relat
Metab Disord 2001,25:126-131.

Matsubara M, Chiba H, Maruoka S, at al. Elevated serum Ileptin
concertration in women with components of multiple risk
factorclustering syndrome. J Atheroscler Thromb 2000,7:231-237.

Li M, Wu CY, Zhan ZW, at al. Leptin and clustering of the components of

risk factors for metabolic syndrome. Chin J Prev Med 2004
Jul;38(4):226-30.

Choi KM,Lee J.Lee KW,at al. Serum adiponectin concentrations predict
the developments of type 2 diabetes and metabolic syndrome in elderly
Koreans. Clin Endocrinol 2004;61:75-80

Hara K, Boutin P, Mori Y, et al. Genetic variation in the gene encoding
adiponectin is associated with an increased riskof type 2 diabetes in the
Japanese population. Diabetes. 2002;51:536—40.

Menzaghi C, Ercolino T, Di Paola R, et al. A haplotype at the adiponectin
locus is associated with obesity and other features of the insulin
resistance syndrome. Diabetes. 2002;51:2306 —12.

Stumvoll M, Tschritter O, Fritsche A, et al. Association of the T-G
polymorphism in adiponectin (exon 2) with obesity and insulin sensitivity:

interaction with family history of type 2 diabetes. Diabetes.
2002;51:37-41.

Minokoshi Y, Kahn BB. Role of AMP-activated protein kinase in
leptin-induced fatty acid oxidation in muscle. Biochem Soc Trans 2003;
31(Part 1):196-201.

Minokoshi Y, Alquier T, Furukawa N, et al. AMP-kinase regulates food
intake by responding to hormonal and nutrient signals in the
hypothalamus. Nature 2004;428:569—74.

47



Yamauchi T, Kamon J, Waki H, et al. Globular adiponectin
protected ob/ob mice from diabetes and ApoE-deficient mice from
atherosclerosis. J Biol Chem 2003; 278:2461-8.

Saito K, Tobe T, Minoshima S, et al. Organization of the gene for
gelatin-binding protein (GBP28). Gene 1999;229:67— 73.

Takahashi M, Arita Y, Yamagata K, et al. Genomic structure and
mutations in adipose-specific gene, adiponectin. Int J Obes Relat Metab
Disord 2000; 24:861- 8.

Ross R. Atherosclerosis—an inflammatory disease. N Engl J Med 1999;
340:115-26.

de Winter RJ. C-reactive protein and cardiac troponin for early risk
stratification in patients with acute coronary syndromes. Clin Chim Acta
2001; 311:53-6.

Biasucci LM. C-reactive protein and secondary prevention of
coronary events. Clin Chim Acta 2001; 311:49—52.

Liuzzo G, Rizzello V. C-reactive protein and primary prevention
of 1schemic heart disease. Clin Chim Acta 2001;311:45-8.

Blake GJ, Ridker PM. C-reactive protein and other inflammatory
risk markers in acute coronary syndromes. J Am Coll Cardiol 2003;
41:37S-428.

Ouchi N, Kihara S, Funahashi T, et al. Reciprocal association of
C-reactive protein with adiponectin in blood stream and adipose tissue.
Circulation 2003;107:671-4.

Yang WS, Tsou PL, Lee WJ,et al: Allele-specific differential expression
of a common adiponectin gene polymorphism related to obesity. J Mol

Med 2003; 81:428-434.

Stumvoll M, Tschritter O, Fritsche A, et al: Association of the T-G
polymorphism in adiponectin(exon 2) with obesity and insulin sensitivity:

48



interaction with family history of type 2 diabetes. Diabetes 2003; 51:37—
41.

Ukkola O, Ravussin E, Jacobson P, et al: Mutations in the adiponectin
gene in lean and obese subjects from the Swedish obese subjects cohort.
Metabolism 2003; 52:881-884.

Kondo H, Shimomura I, Matsukawa Y et al: Association of adiponectin
mutation with type 2 diabetes: a candidate gene for the insulin resistance
syndrome. Diabetes 2002; 51:2325-2328.

Menzaghi C, Ercolino T, Di Paola R, et al: A haplotype at the adiponectin
locus is associated with obesity and other features of the insulin
resistance syndrome. Diabetes 2002; 51:2306 —2312.

Vasseur F, Helbecque N, Dina C, et al: Single-nucleotide polymorphism
haplotypes in the both proximal promoter and exon 3 of the APM1 gene
modulate adipocytesecreted adiponectin hormone levels and contribute to
the genetic risk for type 2 diabetes in French Caucasians. Hum Mol Genet
11:2607-2614, 2002

Hara K, Boutin P, Mori1 Y, et al: Genetic variation in the gene encoding
adiponectin is associated with an increased risk of type 2 diabetes in the
Japanese population. Diabetes 51:536 —540, 2002

Alberti KG. Zimmet P. Shaw J. IDF Epidemiology Task Force Consensus
Group. The metabolic syndrome--a new worldwide definition. Lancet
2005;366(9491):1059-62

Bao W, Srinivasan SR, Wattigney WA, et al. Persistence of multiple
cardiovascular risk clustering related to Syndrome X from childhood to
young adulthood: The Bogalusa Heart Study. Arch Intern Med 1994;
154:1842-7.

Cameron AJ. Shaw JE. Zimmet PZ. “The metabolic syndrome:
prevalence in worldwide populations.” Endocrinol & Metabolism Clinics
of N Am 2004; 33(2): 351-75

49



Carroll S, Cooke CB, Butterly RJ. Metabolic clustering, physical activity
and fitness in nonsmoking, middle-aged men. Med Sci Sports Exerc 2000;
32:2079-86

Chuang SY, Chen CH, Tsai ST, et al. Clinical Identification of the
Metabolic Syndrome in Kinmen, Taiwan. Acta Cardiol Sin 2002; 18:
16-23.

Defronzo RA, Ferrannini E. Insulin resistance: a multifaceted syndrome
responsible for NIDDM, obesity, hypertension, dyslipidemia, and
atherosclerotic cardiovascular disease. Diabetes Care 1991; 14: 173-94.

Eriksson KF, Lindegirde F. Prevention of Type 2 (non-insulin-dependent)
diabetes mellitus by diet and physical exercise. Diabetologia 1991; 34:
891-8.

Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults. Executive Summary of The Third Report of The
National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, And Treatment of High Blood Cholesterol In
Adults (Adult Treatment Panel 1II). JAMA 2001; 285(19):2486-97

Faccuini F, Chen YD, Reaven GM. Light-to-Moderate alcohol intake is
associated with enhanced insulin sensitivity. Diabetes Care 1994; 17:
115-9.

Ford ES, GilesWH. A comparison of the prevalence of the metabolic
syndrome using two proposed definition. Diabetes 2003; 26(3): 575-81.

Ford ES.*“ Prevalence of the metabolic syndrome in US populations. ”
Endocrinol & Metabolism Clinics of North America 2004;33(2): 333-50

Granberry MC, Fonseca VA, Rock L. Insulin Resistance Syndrome:
Options for Treatment. Southern Med J 1999; 92(1): 2-14.

Gu D. Reynolds K. Wu X.et al. InterASIA Collaborative Group.
Prevalence of the metabolic syndrome and overweight among adults in
China. Lancet 2005; 365(9468):1398-405

50



Haire-Joshu D, Glasgow RE, Tibbs TL. Smoking and Diabetes. Diabetes
Care 1999; 22: 1887-98.

Isomaa B. Almgren P. Tuomi T. Forsen B. Lahti K. Nissen M. Taskinen
MR. Groop L. “Cardiovascular morbidity and mortality associated with
the metabolic syndrome. ”Diabetes Care 2001;24(4): 683-9

Kaplan NM. The Deadly Quartet. Upper-Body Obesity, Glucose
Intolerance, Hypertriglyceridemia, and Hypertension. Arch Intern Med
1989; 149: 1514-20.

Kiechl S,Willeit J, PoeweW, et al. Insulin sensitivity and regular alcohol
consumption: large, prospective, cross sectional population
study(Bruneck study). BMJ 1996; 313: 1040-4.

Klein BEK, Klein R, Lee KE. Components of the Metabolic Syndrome
and Risk of Cardiovascular Disease and Diabetes in Beaver Dam.
Diabetes Care 2002; 25: 1790-4.

Krauss RM, Winston M, Fletcher BJ, Grundy SM. Obesity: impacton
cardiovascular disease. Circulation 1998; 98: 1472-76.

Laaksonen DE, Lakka HM, Niskanen LK, et al. Metabolic syndrome and
development of diabetes mellitus:application and validation of recently

suggested definition of the metabolic syndrome in a prospective cohort
study. Am J Epidemiol 2002; 156: 1070-7. (a)

Laaksonen DE, Lakka HM, Salonen JT, et al. Low levels of leisure-time
physical activity and cardiorespiratory fitness predict development of the
metabolic syndrome. Diabetes Care 2002; 25(9): 1612-8.(b)

Lakka HM, Laaksonen DE, Lakka TA, et al. The metabolic syndrome
and total and cardiovascular disease mortality in middle-aged men.
JAMA 2002; 288: 2709-16.

51



Lazarus R, Sparrow D,Weiss ST. Alcohol intake and insulin levels: The
Normative aging Study. Am J Epidemiol 1997; 145: 909-16.

Liese AD, Mayer-Davis EJ, Haffner SM. Development of the multiple
metabolic syndrome: an epidemiologic perspective. Epidemiol Rev 1998;
20: 157-72.

Meigs JB. Wilson PW. Nathan DM. D'Agostino RB Sr. Williams K.
Haffner SM. “Prevalence and characteristics of the metabolic syndrome

in the San Antonio Heart and Framingham Offspring Studies. ” Diabetes
2003;52(8):2160-7.

Park HS. Oh SW. Cho SI. Choi WH. Kim YS. “The metabolic syndrome
and associated lifestyle factors among South Korean adults.”International
Journal of Epidemiology 2004; 33(2):328-36.

Park YW. Zhu S. Palaniappan L. Heshka S. Carnethon MR. Heymsfield
SB.*“ The metabolic syndrome: prevalence and associated risk factor
findings in the US population from the Third National Health and
Nutrition Examination Survey, 1988-1994.” Arch  Intern Med 2003;
163(4): 427-36

Pereira MA, Jacobs DR, Horn LV, et al. Dairy consumption, obesity, and
insulin resistance syndrome in young adults: The CARDIA study. JAMA
2002; 287: 2081-89.

Popkin BM, Leyou G, Fengying Z, et al.The nutrition transition in China:
a cross-sectional analysis. Eur J Clin Nutr 1993;47:333-346.

Prochazka, JO DiClemente CC, et al. Standardized, individualized,
interactive, and personalized self-help programs for smoking cessation.
Health Psychol 1993;12:399-405..

Reaven GM. Banting lecture 1988. Role of insulin resistance in human
disease. Diabetes 1988; 37(12):595-1607.

52



Rennie KL. McCarthy N. Yazdgerdi S. Marmot M. Brunner E.
“Association of the metabolic syndrome with both vigorous and moderate
physical activity. ” Intern J of Epidemiol 2003;32(4): 600-6.

Rosell M, De Faire U, Hellenius ML. Low prevalence of the metabolic
syndrome in wine drinkers-is it the alcohol beverage or the lifestyle? Eur
J Clin Nutr 2003; 57: 227-34.

Wannamethee SG. Shaper AG. Alberti KG.* Physical activity, metabolic
factors, and the incidence of coronary heart disease and type 2
diabetes. ”Arch of Intern Med 2000; 160(14): 2108-16.

Watkins LL. Sherwood A. Feinglos M. Hinderliter A. Babyak M.Gullette
E. Waugh R. Blumenthal JA.“Effects of exercise and weight loss on
cardiac risk factors associated with syndrome X. ” Arch Intern Med
2003;163(16): 1889-95

Whaley MH, Kampert JB, Kohl HW, et al. Physical fitness and clustering
of risk factors associated with the metabolic syndrome. Med Sci Sports
Exerc 1999; 31(2): 287-93.

WHO. Obesity: Preventing and Managing the Global Epidemic. Geneva:
WHO, 1998. WHO/NUT/NCD/98.1.

Wirfalt E. Hedblad B. Gullberg B. Mattisson I. Andren C. Rosander U.
Janzon L. Berglund G. “Food patterns and components of the metabolic

syndrome in men and women: a cross-sectional study within the Malmo
Diet and Cancer cohort.”’Am J of Epidemiol 2001; 154(12): 1150-9.

http://www.doh.gov.tw/statistic/data/ 7 F]4§ & /94 # /94 & 1 & > F| &
+7.doc

="

TR CRAEARINLT § BRSSP GRS H R
M+ B T 7 OEF T #£31 2 1 a population-based parent-offspring family
Study ];«]_‘ \:"/? gé} 'l', fﬁigr%;ﬁﬁgggﬁjf';’fﬁﬁié{ﬁ? . 3\93
#

53



FR¥ (2003) @ FUH 315 ko Gl PRAT T R IR PR i H TR
HERG > o Frn i AR G FEALA o4 Lo B

i

k% 48 (2004) : Metabolic Syndrome in Taiwan » 5 57 %5 5 ¢ 4 =
CERENEEHE 4L EL S0 T p

54



Table 5-1. Distribution of metabolic syndrome associated with
selected demographic characteristics

Factor/category Cases Controls P-value
N(%) NC%)
N=137 N=110
Age(years)# 56. 6+10. 2 55.2+10. 7 0.3
Age group
40-49 49(35.8) 44(40.0) 0.9
50-59 47(34.3) 35(31.8)
60-69 22(16.1) 17(15.5)
>70  19(13.9) 14(12.7)
Gender
Female 75(54.7) 58(52.7) 0.7
Male 62(45. 3) 52(47.3)
Years of
education

<6 42(30.7) 21(19. 1) 0.4
-9 19(13.9) 16(14.6)
9-12  38(27.7) 38(34.6)
>12 38(27.7) 35(31.8)

# MeantStandard deviation
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Table 5-2 0dds ratios of metabolic syndrome associated with potential risk factors

Cases(%) Controls(%)  Crude OR (95% CI) Adjusted OR(95%
N=137 N=110 Cl)
Susatance use
Cigarette
smoking
Never—smoker 90(65.7) 83(75.5) 1 |
Former-smoker 28(20. 4) 21(19.1) 2.85(1.09-7.49)% 1.72(0.47-6. 38)"
Current-smoker 19(13.9) 6(5.4) 1.11¢0.58-2.13) 1.25(0.52-3. 03"
Alcohol
drinking
Never-drinker 88(64. 2) 73(66. 4) 1 1
Former-drinker 36(26. 3) 33(30.0) 2.46(0.76-7.94) 1.80(0. 38-8. 46)"
Current-drinker 13(9.5) 4(3.6) 0.90¢0.51-1.59) 1.02(0.47-2.20"
Areca chewing
Never-chewer 119(86.9) 99(90.0) 1 1
Former-chewer 8(5.9) 7(6.4) 2.05(0.63-6.75) 0.80(0.18-3.58)°
Current-chewer 10(7.3) 4(3.6) 0.82(0.28-2.42) 0.42(0.11-1.67)°
Exercise
No 52(38.0) 38(34.5) 1 1
Yes 85(62.0) 72(65.5) 0.92(0.55-1.56) 1.01(0.54-1.92)°
X P<0. 05

* 0dds ratios were adjusted for age, gender, education, alcohol drinking areca chewing and exercise

* 0dds ratios were adjusted for age, gender, education, cigarette smoking, areca chewing and exercise
‘. 0dds ratios were adjusted for age, gender, education, cigarette smoking, alcohol drinking, and exercise
‘. 0dds ratios were adjusted for age, gender, education, cigarette smoking, alcohol drinking, and areca

chewing



Table 5-3 Relationships between serum adiponectin levels and metabolic parameters in metabolic syndrome

Multiple regression

Simple Adjusted for Adjusted for age, Adjusted for
regression BMI BMI age, gender, BMI
B D B D B D B D
BMI (kg/m2) -0.282 0.02
Age(years) 0.007 0.85 -0.011 0.78
Gender(male/female) -1.139 0.15 -1.103 0.15 -1. 121 0.15
WHR -16.48 <0.01 -14.29 0.02 -14.472  0.02 -14. 211 0.06
Waist -0.131 <0.01 -0.108 0.07 -0.108 0.07 -0. 090 0.25
circunference(cm)
Systolic blood -0.026 0.18 -0.023 0. 23 -0. 024 0.24 -0. 024 0.24
pressure(mmHg)
Diastolic blood -0.079 0.02 -0.071 0.03 -0.073 0.03 -0. 066 0. 06
pressure(mmHg)
Triglycerides(mg/dl) -0.011 <0.01 -0.010 0.01 -0. 010 0.74 -0. 010 0.01
HDL cholesterol(mg/dl) 0.192 <0.001 0.176 <0.001 0.177 0.18 0.170 0.001
Fasting blood 0.005 0.59 0.002 0.80 0.003 0.003 0.003 0.77
glucose(mg/dl)
Uric acid(mg/dl) -0.394 0.11 -0.258 0.30 -0. 258 0. 30 -0.133 0.63
Insulin(ul/ml) -0.095 0.07 -0.080 0.13 -0. 080 0.13 -0. 081 0.13
CRP(mg/dl) -1.472 0.12 -1.360 0.15 -1. 386 0.14 -1. 397 0.14
HOMR -1.122 0.12 -1.008 0.16 -1. 013 0.16 -1. 020 0.16
Smoking -0.898 0. 26 -0.802 0. 32 -0. 800 0.33 -0. 197 0.84
Drinking 0.029 0.97 -0.041 0.96 -0. 077 0.93 0. 833 0.39
Areca chewing -2.719 0.02 -2.558 (.02 -2.673 0.02 -2. 379 0.05

Abbreviation WHR: Waist-hip radio ,BMI: Body mass index, CRP: C reactive protein
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Table 5-4 Relationships between serum adiponectin levels and metabolic parameters in non-metabolic

syndrome
Multiple regression

Simple Adjusted for BMI Adjusted for Adjusted for age,

regression age, BMI gender, BMI

B D B p B p B p
BMI (kg/m2) -0.258 0.35
Age(years) 0.105 0.06 0.095 0.09
Gender(male/female) -3.618 0.001 -3.650 0.001 -3.544 0. 001
WHR -10.937 0.25 -9.097 0. 36 -7.863 0.43 -30.846 0.02
Waist circumference(cm) -0.102 0.22 -0.084 0.41 -0.086 0.40 0.271 0.04
Systolic blood -0.007 0.93 -0.012 0. 87 -0.018 0.81 -0. 001 0.99
pressure(mmHg)
Diastolic blood -0.067 0.41 -0.055 0.51 -0.049 0.56 -0.016 0. 85
pressure(mmHg)
Triglycerides(mg/dl) -0.065 0.002 -0.064 <0.01 -0.061 <0.01 -0.048 0.03
HDL cholesterol(mg/dl) 0.168 <0.001 0.166 <0.001 0.161 <0.001 0.124 0.01
Fasting blood 0.022 0.78 0.018 0.82 -0.012 0.89 0.034 0.67
glucose(mg/dl)
Uric acid(mg/dl) -0.491 0.24 -0.466 0. 27 -0.403 0.34 0. 300 0.51
Insulin(ul/ml) -0.241 0.15 -0.199 0.29 -0.212 0. 26 -0. 204 0. 27
CRP(mg/dl) -3.325 0.40 -3.072 0.44 -3.013 0.45 -2. 322 0. 55
HOMR -5. 98 0.13 -5.090 0.24 -5.402 0.21 -5. 026 0.24
Smoking -2.150 0.10 -2.205 0.09 -1.882 0.16 -0. 217 0. 88
Drinking -0.420 0.73 -0.370 0.76 0.077 0.95 1.935 0.13
Areca chewing -3.760 0.04 -3.633 0.06 -3.080 0.11 -1. 307 0. 50

Abbreviation WHR: Waist-hip radio, BMI:
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Table 5-5 Distribution of component factors of metabolic syndrome

Cases Controls P-value

N=137 N=110
Body mass index(kg/m’) 27.3+3. 3 22.1+2. 1 <0.001
Waist(cm) 90. 848. 7 74.646. 8 <0. 001
Cholesterol(mg/dl) 206.4436.1 207.3+35.9 0.848
Triglycerides(mg/dl) 194.8+97.4  68.8+26.4 <0.001
HDL cholesterol(mg/dl) 37.2+7.8 56. 9+3. 3 <0. 001
Systolic blood pressure(mmHg) 148.5+19.9 116.947.5 <0.001
Diastolic blood pressure(mmHg) 87.4+11.5 69. 8+7. 0 <0. 001
Fasting blood glucose(mg/dl) 125.0+44.7  91.8+7.1 <0.001

Abbreviation HDL: High density lipoprotein
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Tableb-6 Distribution of related risk factors of metabolic syndrome

Cases Controls P-value
N=137 N=110
Adiponectin(ug/ml) 6. 8+4. 6 11.846.0 <0. 001
Uric acid(mg/dl) 6. 3+1.6 5.3%1.4 <0.001
CRP(mg/dl) 0. 31+0. 30 0.17+0.16 0.006
Insulin(ul/ml) 13.549. 1 6.1+3.9 <0.001
HOMA 4. 3+3. 7 1.4+0.9 <0.001

Abbreviation CRP:C reactive protein, HOMA: Homeostasis Model Assessment
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Tableb-7 Odds ratios of metabolic syndrome associated with related risk factors

Cases Controls Crude OR(95 CI %) Adjusted OR(95 CI %)
N=137 N=110
Adiponectin(ug/ml) 6. 8+4. 6 11. 8+6.0 0.83(0. 78-0. 88) 0.86(0. 79-0. 94)
Uric acid(mg/dl) 6.3+1.6 5.3+1.4 1.61(1.32-1.95) 1.63(1.18-2.27)
CRP(mg/d1) 0.31+0. 30 0.17+0. 16 9.63(1.14-81.30)  1.62(0.30-8. 68)
Insulin(ul/ml) 13.5+9. 1 6.1+3.9 1.23(1.14-1. 34) 1.21(1.11-1. 33)
HOMA 4.343. 17 1.4+40.9 2.48(1. 75-3. 42) 2.32(1.48-3.31)

Abbreviation CRP:C reactive protein, HOMA: Homeostasis Model Assessment
Odds ratios were adjusted for age, gender, education, smoking, alcohol drinking , areca chewing and

exercise
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Tableb-8 Distribution of component factors of metabolic syndrome by numbers of metabolic syndrome

0 component 3 components 4 components 5 components P-values
N=110 N=42 N=58 N=37
Body mass index(kg/m2) 22.1+2.1 26. 4+4. 1° 27. 6+2. 7° 28. 0+3. 0 <0. 001
Waist(cm) 4. 616. 8 87.6+10. 1** 91.147. 9" 93. 9+7. 0° <0. 001
Cholesterol (mg/dL) 207.3+35.9  203.0435. 2 207.0+35. 8 209. 5+38. 3 0.873
Triglycerides(mg/dL) 68. 8+26. 4 151. 0+80. 8"** 202. 0£72. 5° 233. 3+27. 6 <0. 001
HDL cholesterol(mg/dL)  56. 943.3 40, 5+7. 4° 35. 918. 4° 35. 616. 1° <0. 001
Systolic blood 116.947.5 140. 715. 8** 147. 5+18. 3** 158. 3+2. 3° <0. 001
pressure(mmHg)
Diastolic blood 69.817.0 83. 249. 2** 88.6+11. I° 90. 4+13. 1* <0. 001
pressure(mmHg)
Fasting blood 91.847. 1 114. 8+33. 6™ 108. 8+27. 0** 161. 9+56. 1* <0. 001
glucose(mg/dL)

*. compaired with o component by Scheffe’ s test, P<0.05
X: compaired with 5 component by Scheffe’ s test, P<0.05
¥. compaired with 4 component by Scheffe’ s test, P<0.05
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Tableb5-9 Distribution of metabolic syndrome associated with related risk factors of metabolic syndrome

by numbers of metabolic syndrome

0 component J3compornents 4 components b components P-values
N=110 N=42 N=58 N=37
Adiponectin 11.8+5.95 9.72+3. 33" 6. 0524. 57° 4.72+4.01° <0.001
(ug/ml)
Uric acid 5. 31£1. 37 6. 02x1. 35 6.42+1. 47 6. 35+2. 03° <0.001
(mg/d1)
CRP(mg/d1) 0.17+0.16 0. 2510. 41 0. 30+. 54° 0. 43+0. 58 0.024
Insulin(uU/ml) 6. 1343. 87 12. 03+7. 66° 13. 6+10. 54° 15. 5449. 05° <0. 001
HOMA 1. 41+0. 92 3. 5242. 54™ 3. 8443. 5™ 6. 34+4. 75° <0.001

*. compaired with o component by Scheffe’ s test, P<0.05

*. compaired with 5 component by Scheffe’ s test, P<0.05

¥: compaired with 4 component by Scheffe s test, P<0.05

Abbreviation CRP:C reactive protein, HOMA: Homeostasis Model Assessment
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Tableb-10 Odds ratios of metabolic syndrome associated with adiponectin genetic polymorphism

Genotype Cases(%)  Controls(%) Crude OR (95% C.I.) Adjusted OR (95% C.I.)
N=137 N=110
SNP-11377
C/C 77(56.2)  64(58.2) 1 1
C/G 50(36.5)  40(36.4) 1. 25¢0. 82-1. 89) 0.94(0.50-1.78)
G/G 10(7.3) 6(5.4) 1.67C0.60-4.59) 1.96(0.55-7.00)
G carriers 60(43.8)  46(41.8) 1. 30(0. 89-1. 92) 1. 05(0.58-1.93)
SNP276
G/G 60(43.8)  44(40.0) 1 1
G/T 49(35.8)  47(42.7) 1. 04(0. 70-1. 56) 0.89(0. 46-1.70)
T/T 28(20.4)  19(17.3) 1. 47(0.82-2.63) 0.92(0.40-2.12)
T carriers 77(56.2)  66(60.0) 1.17(0. 84-1. 62) 1.13(0. 62-2. 06)

Odds ratios were ad justed for age, gender, education, smoking, alcohol drinking areca chewing and exercise
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Table 5-11 Distribution of anthropometric and biochemical

variables in metabolic syndrome by ACDC11377 genotype

ACDC_11377 Genotypes

cC CG GG P

M=T7 N=50 N=10 value
Age 55.4+9.8  58.4+10.3  57.1+11.9 0. 2567
Gender 0. 3486

Male 31 (50.00 25(40.32% ) 6 (9.68%)
%)
Female 46 (61.33 25(33.33% ) 4 (5.33%)

%)
Systolic blood 146. 7+21.2 150.5+18.9 149.9+14.1 0.5528
pressure(mmHg)
Diastolic blood 87.0+£10.9 87.8+12.7  88.5+10.4 0.8930
pressure(mmHg)
Waist(cm) 90.948.3  91.148.7 88.6+11.7 0.7088
Triglycerides(mg/dl) 199.4+99.1 186.9+100.0 199.1+74.2 0.7717
HDL 37.0£7.4  37.348.9 38.1+4.2  0.9156
cholesterol(mg/dl)
Cholesterol(mg/dl)  203.8+39.9 211.2+31.3 203.0+27.8 0.5077
Fasting blood 122.6+43.3 129.3450.0 121.8+24.1 0.6995
glucose(mg/dl)
Uric acid(mg/dl) 6.5+1.5 6.2+1. 8 5.5+1.3 0. 1597
Insulin(ul/ml) 12.349.3  15.648.8 12.3+8.9  0.2417
CRP(mg/dl) 0.28+0.43 0.32+0.54  0.62+1.0 0. 3541
Adiponectin(ug/ml)  7.3%4.6 6.2+4. 6 6. 4+3. 6 0. 4360

Abbreviation :HDL: High density lipoprotein , CRP:C reactive

protein
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Table 5-12 Distribution of anthropometric and biochemical
variables in non-metabolic syndrome by ACDC11377 genotype

ACDC_11377 Genotypes

cC CG GG P

N=64 N=40 N=6 value
Age 54.4+10.3 57.1+11.4 50.9+8.8 0. 2687
Gender 0. 2333

Male 33 (63.46 15 (28.85 4 (7.69%)
%) %)
Female 31 (53.45 25 (43.10 2 (3.45%)

%) %)
Systolic blood 117.047.1 116.7+8.4 116.5%6.1 0.9710
pressure(mmHg)
Diastolic blood 69.746.9  70.1+7.2 68.8+6.0  0.9012
pressure(mmig)
Waist(cm) T4, 746.7  74.7+7.4  73.5+5.8 0.9184
Triglycerides(mg/dl) 66.9+27.5 69.8123.3 82.8+34.2 0.3585
HDL cholesterol 56.5+13.1 56.2+11.8 65.5+22.9 0.2639
(mg/dl)
Cholesterol(mg/dl)  204.2+33.6 209.8+41.0 224.3+17.1 0.3675
Fasting blood 91.147.4 92.146.1 97.3+7.0  0.1119
glucose(mg/dl)
Uric acid(mg/dl) 5.3+1.4 5.3+1.4 5.141.1 0. 9037
Insulin(ul/ml) 5.8+4.0 6. 3+3.4 9.845.9 0. 2291
CRP(mg/dl) 0.16+£0.16 0.18+0.18 0.15+0.06 0.9119
Adiponectin(ug/ml) 12.046. 0 11.145.3  14.049.6  0.5057

Abbreviation HDL: High density lipoprotein , CRP:C reactive

protein
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Table 5-13 Distribution of anthropometric and biochemical
variables in metabolic syndrome by ACDC11377 genotype

ACDC_11377 Genotypes

CC CG/GG P value

N=TT N=60
Age 55.449.8  58.2+10.4 0.1072
Gender 0. 1832

Male 31 (50.00 31(50.009%)
%)
Female 46 (61.33 29(38.67% )

%)
Systolic blood 146. 7421. 2 150.4+18.1 0.2770
pressure(mmig)
Diastolic blood 87.0+10.9 87.9+12.2 0. 6607
pressure(mmHg)
Waist(cm) 90.948.3  90. 7+9. 2 0. 8825
Triglycerides(mg/dl) 199.4+99.1 188.9495.7 0.5324
HDL cholesterol 37.0+7.4  37.448.2 0. 7596
(mg/dl)
Cholesterol(mg/dl)  203.8+39.9 209.8%30.7 0.3182
Fasting blood 122. 6+43.3 128.0+46.6 0.4854
glucose(mg/dl)
Uric acid(mg/dl) 6.5%1.5 6.141.7 0.1570
Insulin(uU/ml) 12.349.3  15.248.8 0.1317
CRP(mg/dl) 0.2840.43 0. 36+0. 61 0.4915
Adiponectin(ug/ml)  7.3%4.6 6.2+4.4 0.1978

Abbreviation HDL: High density lipoprotein , CRP:C reactive
protein

67



Table 5-14 Distribution of anthropometric and biochemical
variables in non-metabolic syndrome by ACDC11377 genotype

ACDC_11377 Genotypes
CC CG/GG P
N=64 N=46 value
Age H4.4+10.3  56.3+11.2 0. 3549
Gender 0. 2878
Male 33 (63.46 27 (36.54
%) %)
Female 31 (53.45 19 (46.55
%) %)
Systolic blood 117.0£7.1 116.7+8.1 0.8123
pressure(mmHg)
Diastolic blood 69. 7+6. 9 70.0£7.0 0. 8604
pressure(mmHg)
Waist(cm) T4.746. 7 T4. 617. 1 . 9249

0
Triglycerides(mg/dl) 66.9+27.5 71.5+24.9 0.3748
HDL cholesterol(mg/dl) 56.5413.1 57.4£13.7 0.7216
0
0

Cholesterol (mg/dl) 204.2+33.6 211.7438.9 0.2825
Fasting blood 91.1+47.4 92. 816. 4 . 2271
glucose(mg/dl)

Uric acid(mg/dl) 5.3+1.4 5.3+1.4 0.7303
Insulin(uU/ml) 5.8+4.0 6. 6+3. 7 0. 3781
CRP(mg/dl) 0.1640.16 0.17+0.17 0.7159
Adiponectin(ug/ml) 12. 06. 0 11.546. 0 0. 6504

Abbreviation HDL: High density lipoprotein , CRP:C reactive
protein
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Table 5-15 Distribution of anthropometric and biochemical

variables in metabolic syndrome by ACDC276 genotype

ACDC_276 Genotypes

GG TG TT P

N=60 N=49 N=28 value
Age 58.7+11.1 54.5+8.4  55.7+10.2  0.0809
Gender 0. 9405

Male 27 (43.55 23 (37.10 12(19.359% )
%) %)
Female 33 (44.00 26 (34.67 16(21.33%)

%) %)
Systolic blood 148.3+18.3 144.8+21.4 154.5+19.8 0.1213
pressure(mmHg)
Diastolic blood 86.549.9  86.2+11.0 91.5+14.4  0.1070
pressure(mmHg)
Waist(cm) 91.1+8.6  90.049.5  91.447.6 0. 7385
Triglycerides(mg/dl) 185.2+66.8 191.5+90.7 221.3+150.1 0.2609
HDL cholesterol 36.5+6.6  38.1+6.2  37.3+11.8 0.5744
(mg/dl)
Cholesterol(mg/dl)  206.8+38.5 208.0+36.4 203.0+30.9 0.8409
Fasting blood 131.8+45.4 116.6+33.8 125.2+57.3 0.2103
glucose(mg/dl)
Uric acid(mg/dl) 6.3+1. 6 6. 2+1. 6 6.3+1. 8 0.9274
Insulin(ul/ml) 13.0+8.9 15.249.5  10.818.5 0. 2355
CRP(mg/dl) 0.23+0.18 0.41+0.71 0.33+0.56 0. 2556
Adiponectin(ug/ml)  6.5%4.6 7. 443. 7 6. 415. 8 0.5810

Abbreviation HDL: High density lipoprotein, CRP: C reactive

protein
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Table 5-16 Distribution of anthropometric and biochemical

variables in non-metabolic syndrome by ACDC276 genotype

ACDC_276 Genotypes

GG TG TT P

N=44 N=47 N=28 value
Age 55.2+10.9 56.7+10.9 51.449.2  0.1861
Gender 0.9961

Male 21 (40.38 22 (42.31 9(17.319%)
%) %)
Female 23 (39.66 25 (43.10 10 (17.24

%) %) %)
Systolic blood 118.947.2 116.5+7.7 113.046.6° 0.0133
pressure(mmHg)
Diastolic blood T1.446.5° 69.747.2  66.3+6.2™ 0.0238
pressure(mmHg)
Waist(cm) T4.3+7.4  74.7+6.6  75.1#6.5  0.9172
Triglycerides(mg/dl) 65.4+20.0 70.94+32.2 71.8+23.7 0.5325
HDL cholesterol 57.0+12.4 58.4+15.0 53.0+10.4 0.3378
(mg/dl)
Cholesterol(mg/dl)  208.2+29.1 208.9+40.8 201.3+38.8 0.7278
Fasting blood 93.3+6.6 91.5+6.8  89.0+8.1° 0.0735
glucose(mg/dl)
Uric acid(mg/dl) 5.btl.5 5.2+1.3 5. 1+1.2 0.4737
Insulin(ul/ml) 7.244.0 5.343.8 h.1+2.8 0.0703
CRP(mg/dl) 0.15+0.09 0.19+0.23 0.14+0.08 0.4378
Adiponectin(ug/ml) 11.6+4. 9 12.617.0 10.5+5.3  0.4296

Abbreviation HDL: High density lipoprotein , CRP:C reactive

protein

* compaired with GG genotype by Scheffe’ s test , p<0.05

* compaired with GT genotype by Scheffe’ s test , p<0. 05
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Table 5-17 Distribution of anthropometric and biochemical
variables in metabolic syndrome by ACDC276 genotype

ACDC_276 Genotypes
GG TG/TT P value
N=60 N=T7
Age H8. 7+11.1 54. 919. 1 0. 0290
Gender 0.9577

Male 27 (43.55% ) 35 (56.459% )

Female 33 (44.00% ) 42 (56.00% )
Systolic blood 148. 3£18. 3 148.34+21.2  0.9920
pressure(mmig)

Diastolic blood 86.519. 9 88.1+12.5 0.4133
pressure(mmig)

Waist(cm) 91.1+8.6 90. 548. 8 0. 6800
Triglycerides(mg/dl) 185.2+66. 8 202.3+115.8 0.2805
HDL 36. b16. 6 37.818.6 0. 3168
cholesterol (mg/dl)

Cholesterol (mg/dl) 206. 8+38. 5 206.1+34.4  0.9184
Fasting blood 131.8445. 4 119.7+43.7  0.1173
glucose(mg/dl)

Uric acid(mg/dl) 6. 3+1.6 6.2+1. 7 0.7194
Insulin(uU/ml) 13.048. 9 13.949.4 0. 6351
CRP(mg/dl) 0.2340.18 0. 3910. 66 0.1186
Adiponectin(ug/ml) 6.5+4.6 7.014.6 0. 5389

Abbreviation HDL: High density lipoprotein , CRP:C reactive
protein
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Table 5-18 Distribution of anthropometric and biochemical
variables in non-metabolic syndrome by ACDC276 genotype

ACDC_276 Genotypes

GG TG/TT P value

N=44 N=66
Age 55.2+10.9 55.2+10.6 0.9884
Gender 0. 9379

Male 21 (40.38 31 (59. 62
%) %)
Female 23 (39.66 35 (60.34

%) %)
Systolic blood 118.947.2 115.5+7.5 0.0174
pressure(mmHg)
Diastolic blood 71.446.5  68.7+7.1  0.0462
pressure(mmHg)
Waist(cm) 74.3+7.4 74.8%6.5  0.7214
Triglycerides(mg/dl) 65.4+20.0 71.1+29.9 0.2277
HDL 57.0+12.4 56.8+14.0 0.9329
cholesterol (mg/dl)
Cholesterol(mg/dl)  208.2+29.1 206.7+40.1 0.8172
Fasting blood 93.346.6  90.8+7.2  0.0609
glucose(mg/dl)
Uric acid(mg/dl) 5.5+1.5 5.2+1.3 0. 2644
Insulin(uU/ml) 7.244.0 5.243.6 0. 0210
CRP(mg/dl1) 0.15+0.09 0.18+0.21 0.4043
Adiponectin(ug/ml) 11.6+4.9  12. 046. 0.7179

Abbreviation HDL: High density lipoprotein , CRP:C reactive
protein
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Table 5-19 The joint effect of ACDC-11377 and ACDC276 genotype on metabolic syndrome

Genotype Cases(%) Controls(%) Crude OR (95%CI) Adjusted OR (95%CI)
N=137 N=110

ACDC-11377 ACDC276

C/C G/G 29(21.2) 26(36.6) 1 1

C/C T/G or T/T 48(35.1) 38(34.5) 1.26(0.83-1.93) 1.15(0.57-2.33)

C/Gor G/G T/G or T/T 29(21.1) 28(25.5) 1.72(0.96-3.08) 1.73C0.76-3.93)

C/G or G/G G/G 31(22. 6) 18(16.4) 1.03(0.62-1.74) 1.08(0.50-2.32)

Odds ratios were adjusted for age, gender, education, smoking,alcohol drinking,

areca chewing and exercise
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Table 5-20 Adiponectin level between life-style factors

Substance use Classifications Cases N=137 Controls N=110

Cigarette smoking

Never—-smoker 7.144. 8 12.345.9

Current-smoker 6.0+4. 3 10. 746. 5

Former-smoker 6.5+3.8 8.1+3.4
Alcohol drinking

Never-drinker 6.8+4.5 11.945. 7

Current-drinker  6.6+4.9 11. 8+6.8

Former-drinker 1.444.1 8.9+2.4
Areca chewing

Never-chewer 1.244. 7 12.246. 0

Current-chewer  4.443.0° 8. 05. 2

Former—chewer 4.5+3. 1" 8.9£2.5
Exercise

No 6.9+4.0 9.9+4. 9

Yes 6. 8+5. 0 12. 8+6. 2

* compared with never—chewer use multiple comparison and adjusted for metabolic syndrome, p<0.05
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Table 6-1 Allele frequencies of ACDC-11377 genotypes among different racial groups.

Populations No. C/C%) C/GM%) G/G(%) C alleles(%) Reference

Germany 590 increased risk 562. 36. 7 7.1 4.5 Schwarz et al 2006
of T2DM

Sweden 106 T2DM 56. 3 33.0 10.7 4.5 Gu et al 2004
497 nonT2DM 50. 8 38. 2 11.0 69. 9

France 1373 T2DM 48.4 44, 2 7.4 70.5 Vasseur et al 2002
743 non T2DM 55. 3 38. 2 6.5 74,4

Japan 384 T2DM 60. 7 33.1 6. 2 7.3 Hava et al 2002
480 non T2DM 5. 2 37. 1 1.7 13.8

France 5200 general 55. 2 37.4 7.4 73.9 Fumeron et al 2004
populations

Abbreviation; T2DM type 2 diabetes mellitus
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Table 6-2 Allele frequencies of ACDC276 genotypes among different racial groups.

Populations No. G/GM%) T/GM%) T/T%) G Reference
alleles(%)
Japan 384 T2DM 58.3 37.0 4.7 76. 8 Hava et al 2002
480 non T2DM 49.2 42.3 8.5 70. 3
Finland 188 T2DM 44,9  42.9 12.2 66. 3 Salmenniemi et al
20 non T2DM 2005
American 879T2DM 239CVD 49.3 41.9 8.8 70. 2 Qi et al 2005
640 nonCVD 46.0 48.7 5.3 70. 4
Korean 303 nonT2DM men bl.1 42. 3 6.6 2.2 Jang et al 2005
Japan 383 CAD 48.3 42.8 8.9 69.7 Ohashi et al 2003
368 control 51.6  40.5 7.9 71.8
Finland 252 healthy young men 54.9 37. 3 7.8 73.5 ggggavinasab et al
[taly 253 non T2DM 51.0 38.0 11.0 70.0 Filippi et al 2003
Sweden 106 T2DM 70. 8 Gu et al 2004
497 nonT2DM 68. 8
France 1373 T2DM 56. 0 39. 2 8.8 73.6 Vasseur et al 2002
743 non T2DM 6.8  32.3 10.9 73.0
Spain 747 MS T2DM 39. 3 b2.5b 8.2 65. 6 Conzalez et al 2005
Non T2DM 49. 1 43.5 7.4 70.9
France 5200 general populations 53.8 39. 3 6.8 73.5 Fumeron et al 2004
Multiple 1429 gigh risk of IGT(STOP 49.2  41.8 9.0 70. 1 Zacharova et al 2005
NIDDM
America 310 T2DM 51.0  40.0 9.0 71.0
304 non T2DM 52.6 38.5 8.9 71.9 Menzaghi et al 2002

Abbreviation T2DM:type 2 diabetes mellitus CAD: coronary artery disease IGT: impairment glucose
tolerance CVD: cerebral vascular disease
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Figure 4-1 Study design
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Figure 4-1.PCR-RFLP analysis of ACDC SNP 276

<« 279bp

¢ 227 bp
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Figure 4-2. PCR-RFLP analysis of ACDC SNP -11377
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