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Screening test for Dendropanax morbifera Leveille extracts: in vitro
comparison to ox-LDL-induced lipid accumulation, ethanol-induced
fatty liver and HMG-CoA reductase inhibition
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Abstract The objective of this study was to compare the
antihyperlipidemic effects of different Dendropanax morbifera
leaf extracts in vitro. The extracts differed in terms of specimen
age, harvesting season, and extraction method. RAW 264.7 cells
were pretreated with these extracts and stimulated by oxidized
low-density lipoprotein. Ethanol was used to induce toxicity in
HepG2 cells. Cellular lipid accumulation was quantified using oil
red O staining in both these cells. The extracts were evaluated for
their inhibitory effects on 3-hydroxy-3-methylglutaryl coenzyme
A (HMG-CoA) reductase. RAW 264.7 cells treated with the 60%
ethanol extract of an 8-year-old specimen harvested in November
exhibited the lowest lipid accumulation. The 30% ethanol extract
of a S-year-old specimen harvested in May exhibited the greatest
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protection from ethanol-induced cytotoxicity in HepG2 cells. The
hot water extract of an 8-year-old specimen harvested in May
showed the greatest inhibition of HMG-CoA reductase. These
results showed that D. morbifera extracts prepared from leaves
that are harvested in May possess the highest antihyperlipidemic
effects.

Keywords Dendropanax morbifera - 3-hydroxy-3-methylglutaryl
coenzyme A reductase - Hyperlipidemia - Lipid accumulation -
Oxidized low density lipoprotein

A &

AP e ZH duUlE] AYS Y¥ske d3oe=,
FA AFE T 158%=2 =2 &S AXEL YUthLlo +,
2017). o] Hghe vAEFH v Et %01 APeRlew 7y
=4l(Goldstein 5, 1973; Ramoglu 5, 2017), $-2lUglA =

o|AEste] Wyt A wiskE 17‘]‘% %ﬂﬂr—i Qlsl 32%]
39| f¥o] T7khke FAlolt. IAETL AW FZHE
o] B2 AHE AU FZEEe & 70%= Uil A
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MO, USA)olA +m 3t th. Dimethyl sulfoxide (DMSO)E
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B7] 93] RAW 2647 celts, 7HA 9] Ad F4 AAIE &
Q157] 918l HepG2 cellS o831t} F A2 10% FBS,
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A=A BRI RAW 264.7 cellS 24well plateol] 1x10°
cel/mL FE==2 1mL¥ E5slo] 4847 53t wiFiAt. 5%
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30, 10-55% (B 3036, 55-0% (B) 36408, 0% B)]
A BEE 75 LomLAE 2 7Y 79 10uL®E 9 SRk
2E ELEU]-E:RH-JJ ZAR2 40 °ColA 43 =]AT). Chlorogenic

a~e

a01d9]- rutin®] A& I 280 nm= ST D. morbifera

FZE9A chlorogenic acid®} rutin® 9% ¥FEZ} 7
AZHE tzsle] 75392, chlorogenic acid®} rutin
T B 9 AT £9S WEES SR st A
0.00625-0.1 mg/mLe] F%= WM ¥EFE AFHS wEAUY.

FAYRE A FE2ELS mgkg 200 ulol =<l 14 o 3}-5}aL

e L

HPLC Al&=goll =3t

SAAE

A¥ @»P” SPSS software (20.0, SPSS Inc., Chicago IL,
USA)2] Adufx] BARAS o]g3le] p<0.05 S0l FA

28] 31992, Duncan’s multiple range test® A|57F] #-2
2 ztolE HF3h.

23 4 3%

A 54 Wl
AP AR ABE AFN AS b5E golel 74

2 2S5 ol 8sle] FEsIt FAHE o1 8% v FE=
A olErge] FEUb moESE go] fAdthe Bt §l

3(Won 5, 2015), 70% oleFe® F23 o] 3otaw
P &9 T v 24 A7E UtkLee 5, 2013; An 5,
2014; Choi &, 2015). W& 2 Aforls 2F 4 5%
& FE3 4L Il 3074 60%=2 AAsle] FE
A 21L& FYalr] 98] RAW 264.7 AES}F HepG2 Aol
st AE 54 sleilth YT o FEES 50 pg/mL

=5

) 60 -
"0 hot water
140 { m==m EtOH 30%
mm EtOH 60% I
120 4 =L T
=
.S 100
-‘_2 80
=
= 60 -
40
20
o
CON MAY AUG NOV MAY AUG NOV MAY AUG NOV MAY AUG NOV
5th 8th 10th 15th
®) 160 -
[ hot water
140 4 === EtOH 30%
= EtOH 60%
120
8100
= 80
8
= 60
40
20
o
CON MAY AUG NOV MAY AUG NOV MAY AUG NOV MAY AUG NOV
5th 8th 10th 15th

Fig. 1 Cytotoxic effects of extracts of Dendropanax morbifera. (A) RAW 264.7 cells were induced with extracts (50 mM), and (B) HepG2 cells were

induced with extracts (12.5 mM)
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Fig. 2 Lipid accumulation stimulated by ox-LDL in RAW 264.7 cells. Inhibition of lipid production of (A) 5-year-old D. morbifera, (B) 8-year-old, (C)
10-year-old, and (D) 15-year-old. Means with different superscript letters are significantly different (Duncan’s range test, p <0.05)
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A'eS EJTHFigs. 3A, C). 22 5€) AF 3 nE ABE

20% o’de] oAlTS B

SEUPE 58 AEQ rutin (Hyun 5, 2013)0] HE=A A
W7k v Bl TR EolA T Ao FEs 7HAAT)
3 Ak 24 s & 0SS YERATHLIu 5, 2017b).
2] Zatell oJ3] =¥ HepG2 celloA] esculetino] <]
A4S & oEFoE APt A+ (Park 5, 2017) ¥RF
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Fig. 3 The Oil-Red-O concentration of lipid production in HepG2 cells induced by hepatotoxicity with ethanol. Protective effect of D. morbifera from
hepatotoxicity (A) 5-year-old, (B) 8-year-old, (C) 10-year-old, and (D) 15-year-old. Means with different superscript letters are significantly different

(Duncan’s range test, p <0.05)
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Fig. 4 HMG-CoA reductase activity of D. morbifera. With pravastatin (50nM) as a positive control, it were measured inhibition activity of (A) 5-year-
old D. morbifera, (B) 8-year-old, (C) 10-year-old, and (D) 15-year-old. Means with different superscript letters are significantly different (Duncan’s

range test, p <0.05)
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Fig. 5 Chromatogram of flavonoid compounds contained in dendropanax morbifera leaf extract. [A] Standard, [B] representative extract
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Hwsl A3, BE AE7}F 20%7) e oA 23S et
(Fig. 4). I FoMME= PN statin AE pravastatin®]
HMGCR A3 &AL 55%% yeldtar, zkzt s, 834, 15
WAl 59 AFH D¢ 100%E FE3 A|FEoA 53, 55%,
53% dxe] A @35 JePdck(Figs. 4A, B, D). U7 4
B FAlglo] 5¥€d AFT AR T2 A EAE Y
Wt ole ok WA w7 AAleE Ak A

°o]t}(Fig. 3).
FAURE A F2E9 F9 flavonoid £4

g2 H o= chlorogenic acid, caffeic acid, rutins Z2|¥&
Eo] FHrEle] AthHyuns, 2013). Ecklonia cava®lX] 2]
3t ZedlE FEE9 Seapolynol™3} Dieckolo] fojFo=z
HMGCR oA 32 Bty B =EtkYeo 5, 2012). &
3 ZEHE AE S caffeic acid, ellagic acid, gallic acid,

ferulic acid®] HMGCR A&7} vk At (Lee 5, 2014)

9} HMGCR SAAIZ HAEZQ] ZejulE Aio] axxolg}
= A7t ERFHUHLin 5, 2015). Sechium edule shoots2]
Zads B FZES HMGCRS 9Alel ZE2HE s
ZAEANATHWU 5, 2014b). 32Ul HMGCR JAITE &
AU ol o gE ZEilE i g3 Aow A7t
"o ok AREEFE A 715 vwe A3 e A
Ao W2 Aole FX L Aoz Fusle] FEHUE Qlof

el e F8 flavonoid TS 10848 R o S
=g olgsle] FEx2d 9 AFAZ] wHE flavonoid

313t} Figure 59 Table 1914 Rox|= Azl 73]
FAT Qo] et 4 FEEAE mtin? chlorogenic

Table 1 Concentration of chlorogenic acid and rutin”

Sampling Extraction  Chlorogenic acid Rutin
period (Month) solvents (mg/g) (mg/g)
May Hot water 14.01£2.55% 74.00+8.54%
EtOH 30% 25.87+2.89° 110.41£13.11°
EtOH 60% 33.41£3.15° 132.33+16.89°
August Hot water 17.00+3.91% 60.68+6.40%
EtOH 30% 22.92+2.98% 79.34+9.59¢
EtOH 60% 24.45+7.41% 77.62+13.55¢
November Hot water 6.54+2.33¢ 28.0243.28°
EtOH 30% 17.14£2.96" 62.836.49
EtOH 60% 15.21+5.72* 56.95+6.11°
YMeans + SD

IMeans with different superscript letters are significantly different (Dun-
can’s range test, p <0.05)
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