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Relationship between Visceral Adiposity Index, Insulin Resistance
and Pancreatic Beta Cell Function According to the Prevalence of
Metabolic Syndrome in Korean Obese Adults
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Q o E AF= HWAEAE AR ARSI Rl mEt VAISH Ied AT, A Wiet 2753t #gS
Yot 112} Sttt 201749 19%H 20199 129704 £9AY A7 SEHANA A73A%S 22 9 194] o4}
vlgkgel 1,7979S iAo R 245U HASEZES NCEP-ATP 1119 7|&0] ZA5At. A&AAFY © %
HIBHA27]5-2 HOMA A$E o-&5tgitt. fiRF R hASEZ AdtolA VAL wokow, thakse /1gacl
A7t F71E5E 22 VAIZS EJHZZ pd.001). E3 VAT ARGV} S71gto] wa) qasS 8 &) 571
FATH(p<.001). VA= tiR27o]4 HOMA-IR @ HOMA-49F #elo] 9= AC g YEt oy, gAESEFE AdkZo]
A= HOMA-IR ¥ HOMA-AZto| o] Qiich.
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Abstract The purpose of this study was to investigate the relationship between VAL insulin resistance,
and pancreatic beta cell function according to the prevalence of metabolic syndrome in obese adults.
From 2017 to 2019, 1,797 obese adults who received medical checkups at a general hospital in
Bundang. Diagnosis of metabolic syndrome is NCEP-ATP III. HOMA index was used for insulin
resistance and pancreatic beta cell function. VAI was higher in the metabolic syndrome than in the
control(p{.001). As the number of risk factors for metabolic syndrome increased, the VAI value was
higher(p<.001). The prevalence of metabolic syndrome increased as the VAI quartile increased(p<.001).
VAI was also shown to be related to HOMA-IR and HOMA-# in the control, but not in the metabolic

syndrome.
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Zo] I o x4t 11719] HAM| QL WAL &g
Ue A o] AAelA dRtHo R AREsta QX
oktH4]. A&=AIS(body mass index, BMI), 32
g, 3lgEd/A1%H|(waist height ratio, WHtR)= &
5 WA £2E 20k AXERE g o s ARgE
oH5,61. 22 o]2fdt AHEEZ AHHEE] et FR
7} Ao, wsiR R} WA X5 sk
ol ojzfzo] SltHol.

WARHIR|4x(visceral adiposity index, VAI)= BMI,
slE|Ed, $4A%, HDL-SEAHES 7|He & sk
4l Bold NHEA A7THIGHOE S
A BE} 52 A4S HolH[7], A8EAe At
o7 4 AeTAPAE wtgche AERE ARETHT-IL.
gt WA JIEZ71-6, FFIARIA}-e(tumor
necrosis factor-e, TNF-e), B SFFQIE2 i
-1(monocyte chemoattractant protein-1, MCP-1), @
A AR(resistin)@t 22 A34 o E7IRIE Eulgte
24 JIEAATES gty EaETH10).

ol JASEES dedxPdT ded £
v 4 S FAA7lE FEe HetAZE 71534
oaf] a1l BTkl ot QJIEAATFS HS- F
7 HEA| oA AR el BHE F7HIXIT
(12,13]. 2= QA o] ALEH A HEA 2
9] B}RIE 7|5A6tE FEsh, = s =3t &
9 Ql&dlS wH[oHA] ol GO g olHETH12,13].
HOMA-IR(homeostasis
insulin resistance)@ HOMA-B(homeostasis model
assessment of beta cell function)= s+l -8
SHA| ARREE e APde] HEAE EH)7]
52 WGtk AxoH(14], ST 9 G 1
3} o] vk B ETH14,15].

0|9 AollA VA= AT 9 HIWAS A 2
Y i, 1T 5 FHo] S HolFglo
[7,16-18], AETTS d&ste -85 AEE AA|
E|SITH19]. o]et Zo] theket AloA] VALY /83l
gk A7t olFojH o, BTHgRlolA VAIE =3t
AeA v £ et AES 7HY el dsiA
= BaE vt glok olof] & A= HIRHIRE tide

=

L

model assessment of

2 AR S8 wet VAISH aaAEa, A4
WEbE7) S Tte] BRAHS BAstaA stk

2.1 HATLCHAIX

2 9l 20179 195E 20199 129704 89
A Y7 YA AFAAL e 1tk 194 o]
FH|TQS TR 3k B Algotaint. v|gk

AAFAS 25 kg/m oS 7|E0E HolsIHt
[20]. LRI 5 AFAA EAR HALo| HEH
g AAAS obEFe] Weo] Ik Ui, A
AE 9D FHAA} FEO| 277} rehd AR A
QXA HF AP 1,797HOE B4 1,238
7, 914 55990] ik

FIO oX,

N,

ox, X

A

2.2 et

2.2.1 QANAIS

A 2 AFTE ASFH7I(GL-150, G-Tech
International, Korea)2 &%3}91, BMI= A5(ke)
S A (m’) o2 o] A4tsigitt. slelEdet Jdgol
= SR PR S5, sgEd= Het
&= U AHE 5= sldd} 259 7kt 49
etk dgo] =2 HEE thAaxe] 7P W
2 RIE AUt sl7-YFo| Hl&(waist hip ratio,
WHR)Z s2lEd(cm)E JHFolE(cmE Hro]
stelon, WHIRZ S2lEd(cm)E A (cm) & Wr
o] Akl VAI= Amato S(710] AAIRE Z2]of uh
2t AbEstolor, ok A 108 ol g Het 4
oA 2B LA (Diagnostec, Panasonic, Japan)Z
5719 o|g7] YL S5t

o i ok

|G

2.2.2 HAMEER HO

PARSS7-2 National Cholesterol Education
Program(NCEP)9] Adult Treatment Panel(ATP) III
oA AAlsHz Ad7]Eo] w2t AT A6l
ou[21], ERH|TRE ofAlol-Hj B 7]ES ARSI
[22]. EXERES Y >90 cm, 94 =80 cmQl %,
1EYL =7 @Y =130 mmHg EE o|¢7] @Y
>85 mmHg, A HDL-ZHAHEESS E4 0
mg/dL, %48 (50 mg/dL, IFHAFEFTS FHA
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=150 mg/dL, X1¥F FEEG =110 mg/dLE &
oetg o, 5714 5 F 3714 oAt wEshe A%
ATt %l?l"—r"—i X44 Sttt AR Aol
EFoFaTt

HDL-EZd & ]i LDL-ZEgAHE, 84K 1% C-Ht
24 oA(high sensitivity C-reactive protein,
hs-CRP)9] 3742 TBA-2000FR  NEO(Toshiba,
Tokyo, Japan)Z Aottt F3HE M A (hemoglobin
Alc, HbAlc)= Variant II(Bio Rad, CA, USA)Z =4
ol¥om, Q&AL Roche Modular Analytics
E170(Roche, Mannheim, Germany)Z =435}t
AeUANTI HOMA-IRT% Agstor, 35 A&
A FE(pU/mL)x 35 Ed(mg/dL)/4051= AtsH
tH14]. HOMA-IR A7} 3.0 o/dol¥ Ql&HATA
A o= WHsITH23]. ERF FA9 “ﬂﬂ' "1]3757]L =
F7lel= X EE HOMA-BE ol83toH, 360X+
A&d %E(#U/mL)X‘?)‘ET A (mg/ dL)-65 1= 74]*1}0}
o] AAetArH14]. =2 HOMA-B3HE 47 7|
o7 g% O]*}o =& & YT T A 22
TOE BFste] FUG uTte] AE- HEAE 7] 5AS
9] Qo] QU= ALE AolstArH24].

AN

l

2.3 A 24

o] AFoA EAX = IBM SPSS 24.00BM, NY,
USA) BA Z2I3E o]&ste] EA5tt. tAs$

el W2 JASA A& 9 stehd 549 5
7k Zolg ASsH] Aol SHEE + AFS AL
o, AT fol T2 257 A Zlo] 9 VAL
ARSIl whet hARS ST EEC] Aol7 A=AE
7holAF AL Bl FRlotltt. Eot AT 93
2919] HE 750 w2 VAI 9] Zol& &9l5lr] 9]
3 PHAFEAS 28319901, ScheffeH O & ARFH]
WEAS AL BAS Bl 943 dlolEe B
I} FEHEAR, HFY dolHe lxel WELE Ao
et dARS S Fol whE VAIE X3t A4S
97} HOMA-IR ¥ HOMA-A7te] AHAde Lol 7]
sl AHAARA S AASIIT VAISH BhE AAISE
#<lo] HOMA-IR¥ HOMA-B0ll ulA&= 3L &5}

7] 18l 1%, AR, B, SEALHE, g9 SAIR

T tEAZI AR S AAISHTE ESE VAL AHERIS

o ZASI QlEdATY L HEARE 7 5A5He] ¥

< B&s] Yol 4%, 4d, B FEUAEE, 89

= SARE & EXAEH IARAL HASt] =

(odds ratio, OR), 95% 4lF57H95% confidence

interval, 95% CD< AASIAT £ A+ ZE BAZ
FolE A2 pl 058 7I1ELE k9t

3. Zit

AROARS CMEE = M
AL IR ARG FHol e JIAISA A
1 P35lska] EAL Table 10 AAISHATE AES
o wZ O] Aol §iglo, dAHL ARG
Ighto] diztEet E3T (p<¢001). AASH A
A%, 318159, BMI, WHR, WHIR, VAIE= tiA}
Agkto] dixgEc =4 UepgtiZ
) 5719 oley] o2 HxEY ASE
]/\-] lr—g&ott] Lﬂ_g].o]—ﬂ 13:10] = Aé;(]l:g-, Q
HbAlc, Q1€d, HOMA-IRS tix7=c} o
AT Aehto] E=9tHZZE p<.001). E3F HDL-Z
HAHE 2 ASET ATt ET fRolA =30t
(p<.001). I8} HOMA-= It 7t Xpol7t ¢igich.

(o} )lﬂj F]'[E

ot F 2 jb# H ?01‘ ST
N 9 o oy
fﬁgﬂ F oirN jn

3.2 AFEXIL VAI

AF Al AT AH AR B Aol wE
VAI g2 Fig. 19 AAISHA}. VAL g2 AR 9
3 Q9lo] Q= 49 0.9240.38, 1719 8L 71
3% 1411075, 2749 $¥8dS 7K AHS
2.20+1.39, 3719] AF LA 7FA H9- 2.98+1.65, 4
7] o]4e] YFaES 7Hd A9 3.85£2.022 YERGS
o, ARG AT AR Bf Aol T Aok 7F VAL
£ AolE EAtHp<.001). mHhA thASS AF 83
o] Z7gtol wet VAIZF f-2loH| &okom, tASS
A aRlo] 47] oAl oA 7HE =2 VAI #E2 B
o} VAL AR w2 dASS FHES SRl
A= Fig. 200 AA6th ARG FHEES VAL
7F IR EONA 2.67%, 2AHE9IG0A 7.15%, 3ARE
9] FollA 25.38%, 4AREQIOIAE 56.25%2 LEFG
on, VAl 9] e o 7 ST FHEES
Ztolg YEFHTHpC.001). whhA] VAL £t 571t
FE ASIEE FHEES oA &9kt
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Table 1. Anthropometric and biochemical characteristics of the study subjects

Variables Non-MetS (n=1,385) MetS (n=412) Total (n=1,797) p-vale
Gender (Men, %)’ 963 (69.5) 275 (66.7) 1,238 (68.9) 0.284
Age (years) 49.87+10.97 54.67+11.05 50.97+11.17 0.001
Weight (kg) 73.8449.46 76.69+11.40 74.50£10.01 <0.001
Height (cm) 166.34+9.05 165.74+9.96 166.20+9.27 0.275
WC (cm) 86.05+6.88 91.02+6.46 87.19+7.10 {0.001
BMI (kg/m?) 26.65%1.82 27.83+2.31 26.92+2.00 0.001
WHR 0.88+0.06 0.9120.06 0.89+0.06 0.001
WHtR 0.51+0.04 0.55+0.03 0.52+0.04 <0.001
SBP (mmHg) 113.31£12.71 123.59+16.29 115.66+14.28 0.001
DBP (mmHg) 72.75£9.42 77.97+11.69 73.95£10.23 0.001
TC (mg/dL) 200.93+35.52 200.44+36.42 200.82+35.71 0.808
TG (mg/dL) 130.01+80.89 216.55£107.89 149.81+95.00 {0.001
HDL-C (mg/dL) 53.22+12.28 44.65£9.67 51.26£12.27 <0.001
LDL-C (mg/dL) 127.80+31.59 125.74+34.06 127.33+32.18 0.254
Glucose (mg/dL) 91.95%17.45 109.00+28.88 95.85+21.83 <0.001
Uric acid (mg/dL) 5.63+1.46 5.70£1.49 5.65+1.46 0.001
hs-CRP (mg/dL) 0.20+0.54 0.22+0.53 0.20£0.54 0.377
HbAc (%) 5.67+0.65 6.25+1.10 5.80+0.81 0.001
Insulin (uU/mL) 5.8243.19 8.05+4.09 6.33+3.54 <0.001
HOMA-IR 1.330.81 2.18+1.37 1.53£1.03 0.001
HOMA-3 84.24+60.56 79.3153.63 83.11+59.07 0.138
VAI 1.57+1.09 3.21£1.80 1.95+1.46 0.001

U Values are presented as means * standard deviations.

2" are presented as number(%).

9 Abbreviations: MetS, metabolic syndrome; WC, waist circumference; BMI, body mass index; WHR, waist to hip ratio; WHtR, waist to height ratio;
SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol;
LDL-C, low density lipoprotein cholesterol; hs—CRP, high sensitivity C-reactive protein, HbAlc, hemoglobin Alc; HOMA-IR, homeostasis model
assessment for insulin resistance; HOMA-8, homeostasis model assessment of beta—cell function; VAI, visceral adiposity index.

79 . <.001
p <.001 100 P <00 BB Absence
6 —
* 3? 1 Presence
s =  s0-
L8 ]
. =
— g T 60
= E
- 34 - T Ei 40—
. w2
2 T £ 20
4 =
! 0- r— .’_l v T
] T T T Q1 Q2 Q3 Q4
0 1 2 3 =4

VAI guartile
MetS risk factors 1
Fig. 2. Th I f th li i
Fig. 1. Differences in visceral adiposity index '9 9 prevalenco of the met::!bo ¢ syndrome n
di h ber of risk f quartiles of the visceral adiposity index
according to the number of risk factors U Q1 absence vs presence (97.33 vs 2.67), Q2 absence vs

for metabolic syndrome presence (92.85 vs 7.15), Q3 absence vs presence (74.62 vs
U No risk factor (0.92+0.38), 1 risk factor 25.38), Q4 absence vs presence (43.75 vs 56.25).
(1.4120.75), 2 risk factors (2.20£1.39), 3 risk factors

(2.98£1.65), 4 or more risk factors (3.85+2.02)
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Table 2. Correlations between the anthropometric parameters and insulin resistance, beta cell function in Non-MetS

HOMA-IR HOMA-5
Parameters

Correlation coefficient p-vale Correlation coefficient p-vale
BMI (kg/m?) 0.265 <0.001 0.246 <0.001
WC (cm) 0.212 <0.001 0.169 0.001
WHR 0.119 <0.001 0.059 0.028
WHR 0.178 <0.001 0.091 0.001
VAI 0.223 <0.001 0.164 0.001

" Abbreviations: See Table 1.

Table 3. Correlations between the anthropometric parameters and insulin resistance, beta cell function in MetS

HOMA-IR HOMA-5
Parameters

Correlation coefficient p-vale Correlation coefficient p-vale
BMI (kg/m?) 0.291 <0.001 0.280 <0.001
WC (cm) 0.244 <0.001 0.160 0.001
WHR 0.107 0.030 -0.038 0.446
WHR 0.195 <0.001 0.133 0.007
VAI 0.029 0.561 0.132 0.008

" Abbreviations: See Table 1.

Table 4. Effect of VAI on HOMA-IR and HOMA-B in Non—-MetS by multiple linear regression analysis

HOMA-IR
Parameters
Vi SE 95% Cl p-vale
BMI (kg/m?) 0.217 0.013 0.070-0.123 0.001
WC (cm) 0.186 0.007 0.008-0.036 0.001
WHR 0.008 0.429 -0.742-0.942 0.816
WHtR -0.107 1.127 -4.368-0.054 0.056
VAI 0.191 0.017 0.109-0.176 <0.001
R=0.328, adjusted F'=0.323
HOMA-8
Parameters
Vi SE 95% Cl p-vale
BMI (kg/m?) 0.193 1.063 4.330-8.502 0.001
WC (cm) 0.135 0.547 0.111-2.257 0.031
WHR 0.052 34.105 -18.707-115.101 0.158
WHtR -0.093 89.592 -315.061-36.445 0.120
VAI 0.150 1.383 5.630-11.054 <0.001
R=0233, adjusted F'=0.227

U Abbreviations: See Table 1; Cl, confidence interval.

2 Adjusted for age, gender, blood pressure, total cholesterol and glucose.
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Table 5. Effect of VAI on HOMA-IR and HOMA-B in MetS by multiple linear regression analysis

HOMA-IR
Parameters
Vi SE 95% Cl p-vale
BMI (kg/m?) 0.262 0.035 0.086-0.223 0.001
WC (cm) 0.127 0.019 -0.011-0.065 0.166
WHR 0.052 1.057 -0.974-3.182 0.297
WHtR -0.080 3.220 -9.327-3.333 0.353
VA 0.065 0.031 -0.012-0.111 0.115
R=0.390, adjusted F=0.374
HOMA-B
Parameters
Vs SE 95% Cl p-vale
BMI (kg/m?) 0.194 1.411 1.727-7.274 0.002
WC (cm) 0.193 0.778 0.062-3.123 0.041
WHR 0.031 42.592 -57.286-110.182 0.535
WHtR -0.080 129.838 -374.009-136.497 0.361
VAI 0.076 1.273 -0.235-4.769 0.076
R’=0.353, adjusted F’=0.335

" Abbreviations: See Table 1; Cl, confidence interval.
2 Adjusted for age, gender, blood pressure, total cholesterol and glucose.

Table 6. Adjusted odds ratios (OR) and 95% confidence intervals (Cl) of the VAI associated with insulin resistance and
beta cell function in Non—-MetS and MetS

Insulin resistance

VAI Non-MetS MetS Total

OR (95% ClI) p-vale OR (95% CI) p-vale OR (95% CI) p-vale
Q1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Q2 2.849 (1.130-7.182) 0.026 2.570 (0.268-24.689) 0.413 2.995 (1.269-7.072) 0.012
Q3 4.026 (1.589-10.197) 0.003 1.646 (0.188-14.436) 0.653 4.169 (1.817-9.568) 0.001
Q4 3.281 (1.126-9.560) 0.029 2.332 (0.272-20.009) 0.440 5.968 (2.647-13.457) 0.001

Beta cell function

VAI Non-MetS MetS Total

OR (95% ClI) p-vale OR (95% CI) p-vale OR (95% CI) p-vale
Q1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Q2 1.603 (1.185-2.169) 0.002 1,473 (0.246-8.817) 0.672 1.612 (1.202-2.162) 0.001
Q3 2.691 (1.944-3.727) <0.001 0.990 (0.188-5.228) 0.991 2.508 (1.855-3.389) <0.001
Q4 3.138 (2.117-4.653) 0.001 2.367 (0.461-12.157) 0.302 4.220 (3.076-5.790) 0.001

" Abbreviations: See Table 1; Q1, 1¥quartile; Q2, 2" quartile; Q3, 3“quartile; Q4, 4"quartile.
2 Adjusted for age, gender, cholesterol, blood pressure and glucose.
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3.3 VAI2t HOMA-IR 2 HOMA-BZte| Art&

2ol 4] VAIQF HOMA-IR @ HOMA-B7to] A2
A= Table 29 AASHITE VAL 84 S
9l BMI, 3ElEd, WHR, WHtR HOMA-IR
HOMA-89} gt A#dS Atk drAESE Jd
o4 VAISF HOMA-IR ¥ HOMA-A7] A=
Table 3°] AA5I9EE BMI, 3]2]Ed), WHR, WHtRS
HOMA-IR¥} A#dE& HPou, VAIE HOMA-IRZ
Af#o] QiQith. ESH VAL BMI, 3ElEd, WHtRE
HOMA-g¢t #93t A#de Houw, WHRE
HOMA-82} “d3o] it

W, I:tir

3.4 VAI7} HOMA-IR & HOMA-gB0]| D|X|= Hek
T 224 VAIZF HOMA-IR @ HOMA-g°] 1]X|&
FF2 Table 49+ At 4%, A4, Y, FZH2HE
g9g2 EAS 4y, BMIASE), 0.217(0.013) vs.
0.193(1.063)], 3121E2[0.186(0.007) vs. 0.135(0.547)1,
VAI[0.191(0.017) vs. 0.150(1.383)1= HOMA-IRZ}
HOMA-gol 94&& vA= 8<0olrh dAEE A
chollA VAIZE HOMA-IR & HOMA-gl tjx]&= 94
T2 Table 5° AAIStATE. AF, A, S, ST
HE, 3 EARE 23 BMII0.262(0.035)1= HOMA-IRY]
IFE Al 8Rlojglen, BMI0.194(1.411)]1%} 3]
ZE=9][0.193(0.778)]= HOMA-Bll ¥S njxe g
Q1o]iet. Tt ti St XIekatolA] VARE HOMA-IR#H
HOMA-g°l 9&< "2l 8212 ofy3irt.

3.5 VA2t HOMA-IR & HOMA-g7Zte| &M

VAI®} HOMA-IR & HOMA-3te] #gAS go
7] 918l VAIE AHERISE Uro] 7 B9 Qledl
T3 2 e 71 5A 51 LHL‘A} 95% AFHTHS
T3+ A7 Table 63 Zth A9, A, €Y, 2292
HE, @92 BAIS 23, oA A&edATAE &
Ay g0 VAL 1AHE9)srol] vlsl 2AHE9l4= 2.854)
(OR: 2.849, 95% CI: 1.130-7.182), 3AIE 4= 4.03
HI(OR: 4.026, 95% CI: 1.589-10.197), 4AME95=
3.284l(OR: 3.281, 95% CL: 1.126-9.560) =& FFS
Hooh I8y gAS S JetolAl VAR d&dA
T T g THo| glE A= Yepgrt A%, 4
H @Y, 2 2HE, 89S BAS AT, thRol|A
£ HEAIE 7]5A5 B 92 VAL 1AHE 9149t
H WS 2AHEQISE 1.608H(OR: 1.603, 95% CL:

_ﬁ
2 H

1.185-2.169), 3AHEISE 2.694H(OR: 2.691, 95%
Cl: 1.944-3.727), 4A}fﬁn—L 3.1491(OR: 3.138
95% CI: 2.117-4.653) =2 F<= Ett. 184 of
ASF Ao A VAIE HEE 71545 T4 9
3t FHo| A

=}
=

4.

a2

k4
b

by

—{014
e

l’

o] °4¥~H1‘ﬂ*°% o= ST FHo o
VAIS &AATA, A% w27 sake] #HA
}_/\]-6}@11} A3 VAIE ti27o4 HOMA-IR
] HOMA-4%}F #3o] Q&= AoZ Yertoy, tiaks

7 AtkEol A= HOMA-IR 9@ HOMA-A7tol B4
gl 4= gloirh
IRk of, AEEEe oA AES, A&eUATA
9 gAY AR dBA AUTH25, 6]. 59
WA vet S E ALt 9
Q3% @40ltH27]. BMI 2 3EY &

A ¥ HRH] =g Eolsk=t] dwtdog A}%FJX]
o WA £4E vedlied A7 iohs,61.
Amato %‘ LHZ]-X]HJ— E—;‘t Al g;} ol Hcﬂq-xl_o_]_ H
S I AEZA VAIE Ao £& VAIE
1ES, FEEE, F9AE, A HDL—%EﬂéEﬂ%ﬂr 2
HARSET AE AR TRl Urkar BETH7]. VAI
= JeUATAETL ST Y aclo] FUel o
E‘r 57}6% Ao& Ueh} ARG T £2 AHoH

], ASE 9 HEE A8 d5ske 1835 A
ji?J | ERI=JCHI9L T2t H737] ZAF 2 H|E
of JollA HEES AHE B7Iolk=t] VAIZ} BMIe}
S EYEL; AF R -89 X He of et At
= A3t AAEH29].

2 A7AT HRHIRlE Yo' xR tANS:
T3 AdFolA VA 3o, dAsET el
A7t Z714E 22 VAIZES Btk E3F VAL A
9571 37Kl wet A fEEC] S76H
t}. VAL 340 sjgled|, $4A%, HDL-ZFeAHE3t
L QARSI 4847 2FE o] 917 wiiZol VAI
7t AR Bget Bol vk & 4 Ut

HITRZ QIETAAI 9 AT /AR OFEW Aoy, &
5] TR WA A EZIR]L, Ad, SERORRE
Frd RS B34S Aot AEHATEE &
WetH10]. JEAAFYLS ST Fash T

mlo 4011 pL=Aie j—L

o
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Yo AA=H, HglolA Ql&EdAY
T VA WY A5 A9SA
(proinflammatory) ARIEZIRI, ASIAEH A HH-QF
A QHA-AEAHE AAHS E4slste] Yo)7]s7d
ofel Qled AE HMIAA HEkE dod 5 qltt
[10,30,31]. HOMA-IR¥} HOMA-B+ Jxd ¥} 7}
54& d&shs X HEolH, HOMA-IRO] &3 HOMA-
B7 R A Fr W AT} =A veRdeH24].
S ESAoke d8H A#Q BMI% dEEd=
HOMA—BQ} ¥ JBHAE BolH, TEIAYG L BT
#AEES HOMA-49F 59 A4HiAE Uehdria &2
TETH32] W, BTt dRdRelA AESHas
HOMA-BE At A7-20E EaEri33].
Sung 5[3419] Aol =W VA= ol ofd

AP Ak

A QleEd A 9 HEN Y5 T 9

oLy, A 2% DHIQWOH A AedAFge T
oty H L) A3 VAIE YZZoA
HOMA-IR @ HOMA- 39} ¥ JLTAE HYoH,

JARSEE Aol A= HOMA—BB}L Fol A
£ UeEY E3F dizFol4 VAIE HOMA-IR ¥
HOMA-gol & A= 88lo|glov, A+
oA+ HOMA-IR 2 HOMA-B°l ¥3& v+
8Rlo] o girt. ol2fgt A 9 JFa L2 BMIE
o} 2] oottt E9], dixatollA VAL £91471 718
5 JAeUATAE 9 A HEAZ75 Aty Hdo}

7kt o, dAEEE Agzolrs VA 9
JH D A WA BN S
k.

HITRIZ QlEdAFPo R QI3 BARE o=
HﬂEHﬂiﬂ Al Ql&d Bu 1% %ﬂ*]ﬁ A Rt

= 16} | 54 l &l By] 71
17£H°1 71573NE &
‘%}E} 15,36]. VAI— 1417%11 Vb EE A HARE

E Wlol=d 5835 Aol ledAg /gt A
H WA 57 A E2A AEESITHT]. wEhA £
Aol A HTHIQlE o R VAIE HASSEE /43

of we} JI&UATE 9 H wetA| =753 Tl
2olZ Bk tRZo|A VAIE Ql&eaixgdat A7
HEFA| 7] 5-2 HHJsH= HOMA-IR @ HOMA-A7to]l
AL gRlstaod, tasTT Adolsds B4
o] gl AoZ Yeytt Ad&AATY E A HEA
9] ey Hupr|sL A]o]ﬁ_r]_ﬂ- e E—%}Mo] o
FE vE $ o 2 Aol ol tigt RAPE B

sslglon], MR 71545k Brkske TAIAS 7]

20| glo] %
o}, waba] VAIS} €l

Jzhe 71202 BSETE Artde] 9l
5AAGH B A HER 7 5

o BAHS B3 P] Sle) BFFAEG WA 27
9l @77k Sgslolol st
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