CHSHetetLl 2Ist3|R| MI38H 32(2017H 6)
J. Int. Korean Med. 2017;38(3):367-375
http://dx.doi.org/10.22246/ jikm.2017.38.3.367

Hik, 84, BB 25 (ACA)°] HepG2 Al XA YEeh)+=
o| AR AYEZ HAe Ix wdE F A3} mx|=

The Effects of Artemisiae Iwayomogii Herba, Curcumae Radix, and Aurantii Fructus
Immaturus Complex Extract (ACA) on Dyslipidemia-related Factor Expression and
Anti-oxidation in HepG2 Cells
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ABSTRACT

Objective: To investigate the effect of Artemisiae Iwayomogii Herba, Curcumae Radix. and Aurantii Fructus Immaturus
complex extract (ACA) on dyslipidemia-related factor expression and anti-oxidation in HepG2 cells.

Method: After treatment with ACA in the HepG2 cells, DPPH, ABTS radical scavenging activity, ROS production, and
glutathione (GSH) production were measured. The free fatty acid. lipid peroxidation (MDA), ACATI., and HMG-CoA reductase
mRNA expression were measured in the HepG2 cells after treatment with ACA.

Resullts:

1. DPPH. ABTS radical scavenging activity increased in an ACA concentration-dependent manner.

2. ACA significantly decreased ROS production in comparison to the control group.

3. ACA significantly increased glutathione production.

4. ACA significantly decreased free fatty acid and lipid peroxidation (MDA) in the HepG2 cells.

5. ACA decreased the mRNA expression of ACAT1 and HMG-CoA reductase.

Conclusion: These results suggest that Artemisiae Iwayomogii Herba, Curcumae Radix, and Aurantii Fructus Immaturus
complex extract (ACA) inhibits dyslipidemia-related factor expression and that it is effective in anti-oxidation. A future in
vivo experiment with ACA is needed to investigate the effect on anti-dyslipidemia. It is expected that ACA is effective in
anti-dyslipidemia and applied to cardiovascular disease, ischemic heart disease, stroke, etc.
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(Table 1).

Table 1. The Prescription of ACA

Herbal Weight
medicine Pharmacognostic name (o)
name
W BE  Artemisiae Iwayomogii Herba 10
¥ 4 Curcumae Radix 10
B Aurantil Fructus Immaturus 10
Total amount 30
Final yield 14.80%
2.4 ¢
DAg F
ACA(30 g)

T FHFFEE T ol F AL rotary vacuum
evaporators E3ked 7t HEF3loh 59 &
NS freeze dryerS o] $3te] T4 7ARE 3] &
B 4430 g(58 1480%) & Aoz, dojz] B
3
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3) HepG2 A3 ujek

HepG2 M| E¥X 1% antibiotic-antimycotic®} 10%
fetal bovine serum(FBS) 2.2 A% DMEM H]#|
g AHEste] 37 C, 5% CO02 7ol #4115+ Al
zufjoF7lell A wieFalsiom, 2-39 F712 AW
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Z %71 1, 10, 100, 1,000(ug/ml), & == 2
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(1) M= U Free fatty acid &=F =4

A E W free fatty acid &3S Free Fatty Acid
Quantitation KitZ o]&3}ed ZA3}oich ACA F
55 44 110, 100(pg/ml) 8] =2 A2ste]
Al o] o] o]z o Free fatty acid S kitell
289 palmitic acid EF49%e) HFTHL 7]
Foz AAtslg e

(2) M= W Lipid peroxidation(MDA) =4
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(3) Reverse transcription PCR
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(ng/mhe] =2 Aeste] Aol o]Fejzon
A27k A€ HepG2 HlEeIM total RNAE +
%% ¥ DNAE $43lx PCRE 433t A7)

BEY F UVEAS Fo) 43S Falsi

3. EAIXZ

Al Az= SPSS 11.02] unpaired student’s
T-teste} ANOVAE ARE-3led BAAE 3ol
p<0.05, p<0.01 & p<0.001 =AM 1 F94S A
T
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Table 2. Content of Pb, As, Cd and Hg in ACA

Extract
Primer Pb As Cd Hg
permissive density (mg/kg) 5 3 03 0.2
ACA 091 N.D. 0.05 N.D.
N.D. : not detected
2. st eIt
1) DPPH radical 27% 24

ACA F£E9 1, 10, 100, 1.000(pg/ml) F =l
A DPPH radical &7%< 27 15.20£1.30%.
17.80+1.80%, 32.20+1.30%, 71.50+13.60%% ‘teht
¥5 9&H 02 DPPH radical 24% 717} ‘/}
ebge}. Ascorbic acid®] DPPH radical &7%<
1.95, 7.81, 31.25(ug/ml) ¥ =AM 722 0.00£1. 60%
34.35+3.23%, 49.17i4.73%, 72.91+10.77% = Vebs:

oH(Fig. 1).
1 1000

Concentration (xg/m?)

Fig. 1. DPPH radical scavenging activity of ACA
extract.
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DPPH radical scaveninging activity (%)
N
=

2) ABTS radical 27% =4

ACA FZE9 1, 10, 100, 1,000(pg/ml) ol A
ABTS radical 27152 27 2.2040.80%, 5.80i0.90%,
24.60+16.10%, 94.60+010%% veh} 5 &Aoo
2 ABTS radical 271% £717F vebsket. Ascorbic
acid®] ABTS radical &7 0, 1.95, 7.81, 31.25
(ug/ml) F=AM 27+ 0.00£0.23%, 5.28+0.89%.
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25.83£1.52%, 93.05+0.60%= “Febsteh(Fig. 2).
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2. ABTS radical scavenging activity of ACA
extract.
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£2.51%, WEFIA 100.00£0.14%5 ebd v,
ACA =% 1 10, 100(ug/mD) F=eIM A7
22.14%1.35%, 18.36+1.06%, 16.28+0.97%= “ieht
EE TxdA foA e 1 p.001) 3t
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ekt (Fig. 3).
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Concentration (za/n)
Fig. 3. Effect of ACA extract on ROS production

in HepG? cells.

+++ : p0.001 compare to normal, *** : p<0.001
compare to control. Normal : non-treated HepG2

cells, Control : 1 mM H202-treated HepG2 cells



4) NI W GSH sk =4

AE W GSH &3 A A3 AATIA
73.89+0.32 nmol/ml, HZF<lA 39.70+0.85 nmol/ml

S vepRd vbd, ACA 325 1, 10, 100(ug/mD) %
oA 27k 4370+2.68 nmol/ml, 42.23+2.11 nmol/ml.
48.391.75 nmol/mlZ vreht 1, 10, 100(pg/ml) 5
ZolAM FA = p<0.05, **: p<0.01) F7H7}
vrelstoh(Fig. 4).
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Fig. 4. Effect of ACA extract on total GSH contents
in HepG2 cells.

p<0.05, ** : p<0.01 compare to control.
Normal : non-treated HepG2 cells, Control : 1 mM
H202-treated HepG2 cells

1) AE W free fatty acid &=k =4
A E W free fatty acid =S =43 A3 A
Abtoll Al 41.26£1.32 nmol/ml, W ZlA 70.60+
2.36 nmol/mlE YeRd Hbd, ACA FEE 1, 10,
100(pug/ml)  s=elA  Z+2F 61.86£3.05 nmol/ml,
60.57£4.52 nmol/ml, 56. 09+3 29 nmol/ml% teh}
B2E xoA F9A AdE=* ¢ p0.05, ** 1 p<0.01,

- p<0.001) #ZHA7F Yebgoh(Fig. 5).
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Fig. 5. Effect of ACA extract on free fatty acid
contents in HepG2 cells.

+++ : p{0.001 compare to normal, * : p<0.05,
¢ p{0.01 compare to control. Normal : non-treated
HepG2 cells, Control : 0.5 mM FAs (palmitate:
oleic acid, 6:4)-treated HepG2 cells

2) AE ¥ MDA &4

AxE Wl MDAE &A% 23k ATl 361
+0.03 nmol/mg, HZ7elA 4.35+0.09 nmol/mga
vepd vbE, ACA 2% 1, 10, 100(pg/ml) %
oA 27+ 3.39+0.17 nmol/mg, 2.27+0.13 nmol/me,
3.1420.25 nmol/mgZ YEh} TE FxoA 9
A e p0.001) FHA7E Yebdeh(Fig. 6).

%]|I|l
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MDA (nmolimg)

Concentration (ug/mg)

Fig. 6. Effect of ACA extract on MDA in HepG?
cells.

+++ 1 p<0.001 compare to normal, *** : p<0.001
compare to control. Normal : non-treated HepG2
cells, Control : 1 mM H202-treated HepG2 cells
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3) M E v mRNA &8 &3 gl

A W ACATIZ HMG-CoA reductase mRNA
W 2ES Felst A AAlel vlE Bzl
A dA3] F7hEe] 9lsleH, ACA F&E& 1. 10,
100(pg/ml) =4 ACAT1Z} HMG-CoA reductase
mRNA #3lgFe] 7ag Aoz FH A (Fig. 7).

ACC extract

Normal Control 1 10 100 (us/m2)

reductase
Fig. 7. Effect of ACA extract on ACAT1 and HMG-CoA
reductase mRNA expression in HepG2 cells.
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