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ABSTRACT

Purpose: Metabolic syndrome causes diabetes and increases the risk of cardiovascular disease, This study examined the
correlation between metabolic syndrome, nutrition intake, and triglyceride (TG)/high—density lipoprotein (HDL) cholesterol
ratio, Methods: Using the data from the 7" KNHANES (2016), this study was conducted on healthy adults aged 19 and older.
The components and existence of metabolic syndrome and nutrition intake were independent variables and the
TG/HDLcholesterol ratio was a dependent variable, A complex sample logistic progress test was used with age, sex, smoking,
and drinking frequency corrected, Results: The TG/HDLcholesterol ratio of people with metabolic syndrome was as high as
1.314 on average, compared to people without metabolic syndrome (p {0.0001). Among each component of metabolic
syndrome, the TG/HDL cholesterol ratio had a significant association with fasting blood glucose, TG, HDL cholesterol, and
waist circumference (p { 0.05). Only energy and carbohydrate intake were significantly related to the TG/HDLcholesterol ratio
(p(0.05). Conclusion: The TG/HDLcholesterol ratio is associated with each component of metabolic syndrome, but in
particular, it is positively correlated with the presence of metabolic syndrome, Lower energy intakehad a positive correlation
with the TG/HDLcholesterol ratio. These results show that metabolic syndrome can be predicted using the TG/HDLcholesterol
ratio, and a diet strategy through nutrition and health education is necessary to prevent metabolic syndrome,

KEY WORDS: metabolic syndrome, triglyceride/high—density lipoprotein cholesterol ratio, nutrition intake, Korean National

Health and Nutrition Examination Survey

A

rhu

A7 G wh=H
=8| 71k 194
A 20159 % 22.4%2] SHES
HEo| thad ZFol7} glo] FAdo A= 2007EE 21.9%0]
A 20159 % 26.9%5 Z7}5F glo] B8l ol Aol A= 2007
W% 203%00A] 2015W% 17.9%=2 7F435H3c) o]}

Y AT e
oA AloflA 2007 H %= 21.1%9]

wglch P o 5ol §

o

fol= AR 478 F 19| &2 ARG F<0]
o] ol A= ARRIAAA] SH A HEE
a2 . TARES LS 19881 0] Reaven©] Syndrome
2t 5 AFTATRS Qo) ofa] 97 ¢l
Az0] gt Q1A FAlol AT wff HEEAg HAY
o] WkE wolA7| wizol &fulE Fal oo J
T5o] AdPE o] gt} & hASFTEE 43S

AdE S7H7I= dedAddat aRd i

QEARE A HE

e

1= oXx

=:]
=
A3t

[¢]

i)

ox, ok

2R
3:0

i

o)
g5l

>
R
| of

-

of

=

d

In

:Lr&
ox,

et rJ
_'er )
o o Moy
o i g
1o 10 rlo rLtlm

Received: February 7, 2019 / Revised: April 5, 2019 / Accepted: April 15, 2019

* This work was supported by grants from Wonkwang University.

¥ To whom correspondence should be addressed.
tel: +82-63-859-1301, e-mail: qibosarang@naver.com

©2019 The Korean Nutrition Society

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

the original work is properly cited.



Journal of Nutrition and Health (J Nutr Health) 2019; 52(3): 268 ~ 276 / 269

)
o
i
L
4
)
=
H
ek
2
K
o
2,
)
I
e
oy
R
K
e
1
)

QAR Fge oA glo] F dSshe AR oy
Agsol elal At [2-4]. FAAY (Triglyceride: TG)
I =X (High Density Lipoprotein: HDL) 3|
HlEe 77 duusiel o) 59 ggase B
ofy e} thAksF=29] F+/d a4t} [1]. TG/HDLEd| 2 H|
£ vl deA S dAlsh dio] AAY s
ekl e AdelA o] &E ol AEuEge] 554
A&tz 7HsAdol leel HaHnt [5,6]. ©l«= TG/HDL
S &EHE v7F S7FFAA A=A (Low-density
lipoprotein: LDL)Z#|AElE YA} 7] Faxsia] A
%l small dense LDL©] ApoB-lipoprotein®] of| A~ SHF-3-
(fractional esterification)S ZS7HA|A SHASIE G5l =
7oz Ae 4= qltt [7]. TGHDLEAEHE Bl o
2 AE Hle F sldEde 7HE 2Rt o AuEAE

¢

HOJRI 8], UK Ao FRIS gifo R gk = A
A WA Aol gl Aor HuEw gt

). AF7A FAY AFES Evj2 Aol
W 2 AFT o2 ARtelA A 4 e
2 TGHDLEA| 282 v/t hiksse od5e 4 9l
LA W AT S| AAEM o) ATAol 9SS B
[10-12]. SfAE Ho) U3 T 2, 654
o4 10l ThAfo 2 TG/HDLEE 28| vle} thatg
3] ATL B AT [13)9h A AR 22 e
2 8 AT (147} 9k o] 2ol = TG, HDLE A2
SAeh Gop MAGte] BAYS M AFo| gl
 ATOAE 71 AFES B2 [15-17], o Hlet
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TG/HDLE# 28|12 1]7} ofef vy 2
©

Ao IHEHIL e A

P
rd
2

Ir
H
i)
2
>

3]aL Q)

shetsha Qe AHel et Tl =g AAlske] ks
F2 oL 93 JWE A BAWKY J|E ARE D
7

i)
—
Q
jas)
)
&=
i
i
[>
i}
il
i)
o
1o
=)
»

ox
tlo
S
&
_?l'.
¥R
o
iy

2 Y AR 559} TG/HDLE 8 AHE b
o] AAS EAEL AR, Goa AF e} o] H|ete

o o=
A e Bt
o1

AT Ty

B e BAEAE el dide| i Fuow
AN 201649 77] 13 FNAGGFRA] AR TG
shich. FNALYYRAL FUe] AYRE, ABYH,
NF 9 JPHH Aol P 7 B A% 9919 Y2
A ARE = SARECIY ST GFE=AL AT

12} = (2016) o] 7t 3,51371 FrojAb= 8,150
ojgle}. ol 7] A HlE2 "AF 45.0%,
55.0%% oA} ojulgo] t EQith AYEER= 40
14.6%, 50t 14.1%, 30tH 14.0% <=o| itk & 3Lof A
E 81507 5 19A4] o]l thdEolA FA HAlA
APEE ALRIZE=CRP 10 o]l of
At I o Aok dA HE

k)
»or &3

f

i
_\O_,
k1
%0,

N afi o

fo &

Ql"

k1

dr ol
N

02 rid
o,
J)~
o\
I
rr
i)
jakd
ol
r o)
i)

T o2
[

r o)

X

juics
Sl
=)
o

[>

r o)

=]
i
2
o
ox
o
ik
i
s

]

e N ool o rlo
2 o jﬁ‘.
T
TN o
-
rE
o\ o
=
ox,
i)
=
oX,
i)
Lo o
r a
o
il
ol
ol
bas
|o
q o
r [
>
&

0.
s
ol
o S
o
N
i)
i)
o\
(o3
N
U
ofy
r [*]
>,
i)
il
f
=
o
_c\>ll‘
k1

o
i
o= =
2 o
o Az
e 1
[t

i)

B

2 3>

% ool

Lo

1o o
1
22
S~
>,
ot
1209
o
Ry
N
O~
fo
ro
ox
N
i)
e
ot
fo
rO

oS
B~
X
NI
/[
E
o)
e
sl
N
>,
o
o
™
N
>,

)
o L
e
Sl
N
>
)
o
)
N
>
rir
(o]
offt
m
™
>,
il
2
>
N

ot N oF X2 of
% ©
L ot
o
fiu
N
>
it}
>
ot
o
£
jakcy
)
N
>
rir
>
)
)
e
r.l
N



XNore
o2
ol
N

)
i
oft
o

BN
>

i
o°1'

F-,~ O{N
=2
s
D)
ut)
1=
i)
oft
i

oz oy, qmé@# A
ATP Il AR At 7|23 chgulaiatalol ] weet
LS 9Iat HRHlgk QY 7|28 AT [18,19]

SAEA

EAEAS 95 SPSS for window version 20.0 (SPSS,
Chicago, iL, USA) SAZ203-S AMgsI o, SA %
FoE p<0.052 3L FUNAFI IR =2E
3l = f|o]E] (complex survey data)o| 22 TSRS
Pigh MRREREAS AlAelich 1Al ARy

HJFI

i

2Rl Al YA o §A WAl e} Hakick
H] H < =719] H| W= complex sample Rao-Scott adjusted
chi-square testE ©]-85t¢lon ALHSO] Ho=
complex sample generalized linear modelo]|A] T testE ©]
&ot3itt. TG/HDLZE AEE BI9F A< f-7 2
TALAETO] ABA-E complex sample logistic regression
tests AE-SH3ITE TG/HDLEH AHE H|9F GFa AF
olo] AL A}t AFS HAT Z complex sample
logistic regression test® A5} C]

A7zt
HA YRSl LN S0t TG/HDLEY|AHIS HI

AFIAES AR} 415%, o347t 58.5% ol gow,
BT 2842 etk 9, 4, WS, &

Table 1. General characteristic according to the TG/HDL cholesterol ratio

- TG/HDL .
General characteristics p-value
Current B
Age (yrs) 42.81 £0.04 1.937 0.025 < 0.0001
Sex
Male 1,212 (41.5) 2.006 < 0.0001
Female 1,710 (58.5) 2.148 -
Smoking status
No 2,318 (80.5) 2,520 -
Yes 562 (19.5) 2.304 < 0.0001
Alcohol drinking frequency
No 382 (14.5) 3.037 -
< 1/month 536 (20.3) -0.467 < 0.0001
= 1/month 312 (11.8) -0.018 0.812
2 ~ 4/month 752 (28.4) -0.429 < 0.0001
2 ~ 3/week 484 (18.3) 0.335 < 0.0001
> 4/week 177 (6.7) 1.603 < 0.0001
Systolic blood pressure (MmMHQ) 114.78 £ 0.05 -2.575 0.048 < 0.0001
Diastolic blood pressure (mmHQ) 75.23 =0.04 -3.945 0.092 < 0.0001
Fasting blood glucose (mg/dl) 95.94 + 0.09 -2.175 0.054 < 0.0001
HPATC (%) 5.47 = 0.003 -5.418 1.537 < 0.0001
Total cholesterol (mg/dl) 196.40 = 0.13 -2.523 0.028 < 0.0001
HDL cholesterol (mg/dl) 52.82 + 0.05 10.245 -0.137 < 0.0001
Triglyceride (mg/dl) 133.35 = 0.65 -1.149 0.031 < 0.0001
LDL cholesterol (mg/dl) 123.83 = 0.37 19.074 -0.084 < 0.0001
Waist circumference (cm) 80.73 £ 0.04 -6.101 0.113 < 0.0001
BMI (kg/m?) 23.47 £ 0.02 -3.186 0.263 < 0.0001
hsCRP (mg/L) 0.98 = 0.01 2.654 0.339 < 0.0001
Serum uric acid (mg/dl) 4.94 = 0.01 -0.880 0.782 < 0.0001
Serum creatinine (mg/dl) 0.80 = 0.001 -0.096 3.841 < 0.0001
Serum uric acid/creatinine 6.23 =0.01 -0.129 0.500 < 0.0001

HbAlc, hemoglobin Alc; TG, Triglyceride; HDL, high density lipoprotein; LDL, low density lipoprotein; BMI, body mass index; hsCRP, highly
sensitive C-reactive protein. Values are presented as mean = Standard deviation or unweighted numbers (weighted %).

Percentages were weighted using the Korean National Health and Nutrition Examination Survey 2016 sampling weights.

" p-value was taken by complex sample Rao-Scott adjusted chi-square test or complex sample generdlized linear model T test.
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21‘213} 043401 1A4] ~7}ﬂ 'IHD}E} TGH{DLiEﬂ*Eﬂ% |7}
0.025 Z7}5tg.om, ofzfol| B]3] YA7} Bt 2.006 =9t
th SAtel A TG/HDLEH A H|E H|7F Haf 2.304 =3k
, Akl Hlsl] 5= 2 ~33] 374471 0.335, = 43] ©]
A7 1,603 =90th TG/HDLEH AHE H= 5
718¢to] 1 mmHg 27} A] 0.048, 0|7 &eFo] 1 mmHg
Z7}F A 0.092, 25 A] o] 1 mg/dl 27} A] 0.054, T
S 1% F7F Al 1.537 S7153ch &3k S22 AHE
o] 1 mg/dl %7} A] 0.028, HDLEZHAHE 1 mg/dl 4 Al
0.137, 249 1 mg/dl 27} A] 0.031 2718031, LDLZ
HAEE 1 mg/dl 71 A 0.084 743t s2]Ed 1 cm
27} A] 0.113, BMI 1 kg/m® 27} A] 0.263, 2197H= CRP
1 mg/l $7} A] 0339 7tk QAR 1 mg/dl 57} A]
0.782, AFoFe]d 1 mg/dl 27} A] 3.841, QAW H o}E]
d H 1 571 Al 0.5 5718k A o2 UEsT (Table 1).
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TG/HDLEAHIS Hl2t HAISEZ
S1to| oty
PEEDE FHRLE SYRLE ok

o
99 U 7yRL

TG/HDLZd|

AHIE HE E2E5H45E Sho] complex sample logistic
regression test &t E’Jr HE a0 A SAXCE F
ofujalA hept). $3718o0] > 130 mmHgel Aol
<130 mmHg?! A}go] H]8] TG/HDLEAHE 1] o] 3
o] 1393 =9ka1, o7 Esto] >85 mmHgel Atgo]
<85 mmHg?l Abgo]l vls TG/HDLEHAHIE Bl 2] Hat
o] 1762 %3k}, B A Bro] =100 me/die] ALgo]
<100 mg/digl Abghol B8] 1.967 kL, FAA o]
>150 mg/dIQ]l AFEo] <150 mg/dIQ] Aol H|3l 4.834
E4AL, HDLEZH2HE] 94 <50 mg/dl, o/ <45
mg/dIQl Aol 3.097 #=3t3, 3]E]&d Man >90 cm,
Woman >85 cm¢l AFgo] 1.728 &9jt}. ®3F tALESS 2
o] Qli= Alro] gli= ALl |3l TG/HDLEH AHE 1]
7} 4.576 =9ttt (Table 2).

HH 5 TG/HDLEHAHIZ H|Q} LHAIESZE 58 ¢
THEQASO| HEHM

Table 29} Z+H2 H~E7} oIy, ¥, T, 22342
HAg Aol Azt ¥=e} TG/HDLEZH AHE H|2ke]
ATIE okt AT, A wto] Sl Abde] gl Ab
2ol B]3] TG/HDLZd|AHZ H]7} 1.314 =9tk A=
TF PR HAE T8 A] o] =100 mg/diel

Table 2. TG/HDL cholesterol ratio according to the metabolic components and existence

TG/HDL cholesterol

Varidbles B SE 95% Confidence interval t [}
Systolic blood pressure (MmHQ)

<130 2.768

>130 1.393 0.098 1.199 1.587 14.169 < 0.0001
Diastolic blood pressure (mmHQ)

<85 2.684

>85 1.762 0.090 1.584 1.941 19.505 < 0.0001
Fasting blood glucose (mg/dl)

<100 2.498

>100 1.967 0.043 1.882 2.052 45.636 < 0.0001
Serum ftriglyceride (mg/dl)

<150 1.653

>150 4.834 0.059 4.717 4.952 81.266 < 0.0001
Low HDL Cholesterol (mg/dl)

Man >50, Woman > 45 2.069

Man < 50, Woman < 45 3.097 0.057 2.983 3.211 53.869 < 0.0001
Waist circumference (cm)

Man < 90, Woman < 85 2.550

Man >90, Woman > 85 1.728 0.041 1.648 1.808 42.495 < 0.0001
Metabolic syndrome

No 2,124

Yes 4.576 0.084 4.409 4,743 54.214 < 0.0001

TG, Triglyceride; HDL, high density lipoprotein
" p-value was taken by complex samples logistic regression fest.



272/ FARAY LA EZHAEHE B, AT, 9 AR, UG ITE=A

Table 3. Adjusted correlation of TG/HDL cholesterol ratio and the metabolic syndrome

. TG/MDL cholesterol B SE 95% Confidence inferval t p

Variables
Current 1.626 0.188 1.254 1.997 8.649
Age (yrs) -0.003 0.001 -0.004 -0.001 -4.117 < 0.0001
Sex (male) 0.916 0.018 0.880 0.952 50.345 < 0.0001
Smoking stafus (yes) 0.650 0.056 0.540 0.760 11.658 < 0.0001
Alcohol drinking frequency
No

< 1/month -0.073 0.045 -0.459 0.314 2.623 0.108

= 1/month 0.221 0.051 -0.164 0.607 19.024 < 0.0001

2 ~ 4/month -0.191 0.048 -0.582 0.201 15.476 < 0.0001

2 ~ 3/week -0.017 0.056 -0.419 0.385 0.096 0.757

> 4/week 0.761 0.204 0.358 1.163 13.971 < 0.0001
Systolic blood pressure (MmMHQ)

<130

>130 -0.106 0.071 -0.247 0.035 -1.483 0.140
Diastolic blood pressure (mmHg)

< 85

>85 0.037 0.041 -0.045 0.118 0.891 0.374
Fasting blood glucose (mg/dl)

< 100

>100 0.253 0.085 0.084 0.422 2,964 0.004
Serum ftriglyceride (mg/dl)

<150

>150 3.231 0.030 3.170 3.291 106.200 < 0.0001

Low HDL Cholesterol (mg/dl)

Man >50, Woman > 45

Man < 50, Woman < 45 1.970 0.048 1.875 2.065 40.961 < 0.0001
Waist circumference (cm)

Man < 90, Woman < 85

Man >90, Woman > 85 -0.170 0.071 -0.310 -0.029 -2.385 0.018
Metabolic syndrome

No

Yes 1.314 0.109 1.098 1.5631 12.016 < 0.0001

TG, Triglyceride; HDL, high density lipoprotein
Adjust for age, sex and smoking status, alcohol drinking frequency
" p-value was taken by complex samples logistic regression fest.

Table 4. Corelation of TG/HDL cholesterol ratio and the dietary intake

TG/HDL cholesterol

Variables - - *

Estimate SE Min Max t p
Intercept 0.627 0.273 0.091 1.164 2.300 0.022
Sex 1.870 0.191 1.495 2.245 9.814 < 0.0001
Age 0.034 0.006 0.022 0.045 5.822 < 0.0001
Energy (100 kcal) 0.129 0.048 0.035 0.222 2.705 0.007
Protein (kg) -7.880 4.305 -16.349 0.589 -1.830 0.068
Fat (kg) -18.484 11.306 -40.725 3.757 -1.635 0.103
Saturated fafty acid (kg) 32.242 24.938 -16.815 81.299 1.293 0.197
N-3 fafty acid (kg) -16.120 83.414 -180.212 147.972 -0.193 0.847
Cholesteral (g) -0.262 0.338 -0.927 0.402 -0.777 0.438
Carbohydrate (Q) -4.652 2.294 -9.165 -0.139 -2.028 0.043
Fiber (g) 2.174 9.922 -17.346 21.693 0.219 0.827

N-3 fatty acid: n-3 polyunsaturated fatty acid
" p-value was taken by complex samples logistic regression fest.
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AFgre] <100 mg/diQl Abghol] HIsf 0.253 #Qkal, T4
o] >150 mg/di]l ARgro] <150 mg/dIQl Akl H]a)
3.231 =9k31, HDLEH A HE0] YA <50 mg/dl, oJA
<45 mg/d1?] AFEo] 1.970 =93 32]&Ed Man >90 cm,
Woman >85 cm?@l AlFo] 0.170 kTl (Table 3).

FLAMFS TG/HDLEHAHIE H|Qte| Hetd

gyt AYS HARE - o], e, A, sEabA|,
73 A AL ZEAEE, G, AARE SHEe
2 3} complex sample logistic regression test $+ Z 1} o
Hz|e} o At TG/HDLEE| A H|E H|eF Aol 9l
= AL 2 Yetgrh oy X]+= 100 keal F7F A] TG/HDL
Ze el w7t 0129 4 F7eka glan, A | g 57
A 4.652 A ZraFTh (Table 4).

U2k

1

A MAHRE Z7F FAE Bols ARSI &
o] FHES wol|a, AET ] HHAARE oY
Aol AL Qlo] ozt Hejrt Basich B A

£ AT T8 s T AN 1 EA T
HAHZS o83t TG/HDLEY AHZ B9} tjAESF
o] A¥AGS mhetelil, o] Hlof| JEFE v F
AJHE_ FA5to] QARSI oY W S e IS

4 BHwE0 7|2 ArE vigste] SRS

‘\5‘0] b A =

ARSFto] A 28 TS dufy & d&3she A

© 6~ TR ZeR
2 WIS ). ST R Gl o
Zlo] A& Q] oEkS dl=d] o|= leptin, resistin,
tumor necrosis factor a (TNFa), IL-6 (Interleukin 6) 53}
22 adipocytokine5& HY|st= 7|HS Fof el 4
S T A3 WSt FFE wRI [20]. FLoll=
cytokine A4d3} nuclear factor kB A3} 52 w5
visfatin, fibroblast growth factor 21 51} -2 S &% U
Aol Weialel s AW otk (21). olefet it
Z5GoA= AldT 93-S o|=35}= Framingham risk
score 9F ATHRlOlE AT APETATO VTt 7}
Hropa BaEQle) [22].
7]&e] TG/HDLEY 2HE HE ©]&3 AFoli= 5
47147} TEHDLEA ~H S )7} shee] S 9%
olxt= Ykt 23] Al 18 Gied Ao A= TG/HDL

Y 2gE e daAATFA] FEoh Aol o]
YHAEE 485 AT 4 Grka Wal7E shoict
[24]. A 47] (20078 ~2009E %) 27 AFHFZAIE o]

&3t = dto| A &= TG/HDLE#| A E|E H]7} HOMA-IR
(homeostasis model assessment of insulin resistance)=
243 Q&UAFPYT oFo] ATWHAES HIr}; [25].
McLaughlin= ¢l A 314 40] Qo A x|H}o| Z=7}3}
1 HDLEYAHE2 7422 TG/HDLEH A H|E H]
7 JedAdd & 4E?§ ARG A= ATRAL A AA]
SkQITh [26]. o] ZAE TG/HDLEE AEHE H7F 35 A
g4 adEskel dyto] S Bl 53] o] H[7F3
olel W TS A&UAFH el qrky e
[26]. o] S0l o AFtollA] o7t ke vislal
g Q1% 7ko] Akl AakE B 4 qleka sk o
© 2 African AmericansS A E 3t
TG/HDLEZHAE|E H|7F ddadAgdy o
A 1 AER AAgE] olgtha W skl
oME AuHon gL s
3} 3N A7F TG/HDLEZY AEHE H|9F 49
%t TG/HDLEE| A HE v]= A8t
Aeaarrr ARHL b Bl e o
om g Aol B AR, Jenast U 1
E #eo] U % SR [7.28]. 1 AR S
O AR A EZ0] 4:51= low-density lipoprotein phenotype
B 2|7} TG/HDLZ|2H|E H|oF A7} QA Uret
W2, lipoprotein A} =7]¢} apoB-lipoprotein®] 1ZHEl

3R

2
-
=

SR
— ox
e 2
ol B o 2 2 O B RO ¥

ol 44 @ rr & N &

ol
il
>,

(]
NL‘%
Mmr
>
ol & P b

Aol doju= Oﬂ/\E]E‘ﬂJT (esterification) <=9}
Aol U= AlAISHL et [7,28]. ffollA UETH At

o] 71E4] o 04;,#_ Aol 27] 3 A
29 Fa4de Adsk ek E3F 7]E9] B AFtolA
TG/HDLZE|2E|E 8|7} o2 WHd 2Agho] o SAt= 4
ZHA7F UEE 5‘1‘01 Utk
2 AtolA= ¢1o] & 27 S8l 7P 2
of AA|H __;Lumﬂoﬂokzx} 771 12} (20169 %) XRE
ol g3kl HAThALETo] Gl A4S hoR
stk e, A9, §ol, 9SS BT T complex
sample logistic regression test & E-A3t A1} AT
o rol TGHDLZH~8|S v/t SAst o2 Goju]s}
A ool AwElE Lrehich TGHDLEAAE vleh
ST BAYS o 0 AL wohe

& ©
8=

HHE AF HE AP e 2RE U 5 Sk
F| o] ofgtof| A AAJet AFE HH theFst x| % =
TG/HDLEH LEHE B7F ARG S 5ol 78 2xet

AEAS AT [10]. F=oll41 60A] o)/ =1Q1+-E
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Aom Ad e Waso] gaEEe oEsher o
o} §-83HKE AFJ+=t LAP (lipid accumulation
product) 2 th= G| 2| X9t TG/HDLE | AH|E H|e} thA}
ST AAEAZE AokaL BT [12]. e HRE of

T HAEE Ao R 3 AFoA= TG/HDLEF A
2 w7} 1 27} Al ik AT GEE) 209 W) 2
ZHEHAL BT (1], 9] AFSOINE dAETE 7 2
40} TGHDLEH 2812 v]oke] Agae uA] v
B QATolAt 1 AWe B Al diEse 4 ab

T o5 Al @9, SAAY, HDLEH LE S0 4] A&
WEAZE e AR HA, 57188 ol |Ey
AMe gt AL AL slEddMe 23]

rﬂ

2 5o AHHAIE Ho F3Ah ol A 2ol HAl
TGHDL 251 bk o Fasle] ey 2 o
FE % 654 o4 1mQIPE Ao T ATelNE
IR SRS AEe TGHDLE A vl
ZZ cutoff value7} 2.8 o]zt vFs]al Qlc} [13]. E4 A+
2A2RAS JAoR B AT ETE S48
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