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Antioxidant and Hepatoprotective Effects of the Ethanol Extract of
Dendropanax morbifera Leveille on the ~Butyl Hydroperoxide-Induced
HepG2 Cell Damages

Changyong Lee, Minhye Yang, and Jeon-Ok Moon*
College of Pharmacy, Pusan National University, Busan 46241, Korea

Abstract — Dendropanax morbifera Leveille, an endemic species in Korea, is best known as a tree that produces a resinous sap.
Although D. morbifera is used in folk medicine for various diseases, its active ingredients are largely unknown. In this study,
we investigated antioxidative activities of ethanolic extracts of three parts of this plant including leaves, debarked stems, and
roots. The root extracts exhibited strong 1,1-diphenyl-2-picrylhydrazyl radical (DPPH) scavenging activity compared with leaf
or stem extracts. The root extracts showed hepatoprotective activity against z-butyl hydroperoxide-induced HepG2 cells, and
reduced the ROS level in the cells. The root fractions lowered the mRNA level of COX-2 on lipopolysaccharide-stimulated
Raw246.7 cells. These results suggest that ethanolic root extracts of D. morbifera are a source of antioxidant and hepa-
toprotective compounds, which indicate a potential for a botanical drug.
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AEMNE -2 A A9 SE I (Dendropanax
morbifera Leveilleys 20179 BAENA AF3 AL 7
slod ARgsigion, sl aktiehal oFshe}) vt 2+
WAL, FEE(PNU-0051)2 Ak 8k oFste e} A opst
AP B Folh
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(77.0 g), 71(291.3 g} 22t 95% EtOH 2 ¥ 2 3] vk
sl 259 FE3RI o8 5718 ol&st 7%
slol] w53 A3, VT e 2208 g, & 0.6%),
A FEEG8g T 7.5%), 7] FEE(1.1g ¥ 04%)
< AU 74 FE= AR S0l welk DMSO =
Eh&o] o ARSI
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(DCFDA), lipopolysaccharide(LPS), 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl-tetrazolium bromides(MTT)2} Trolox=
Sigma-AldrichAFellA] -4 te] ARE-813 T
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(HF5% 25uM) incubatoroll A 1A]7F &<t v &3l o
PBSZ A& 3o 30 uM +BHPE =] 2] 3} fluorescence
platereader, GENios(Tecan Instrument, Salzburg, Austria)E
o] &3] SE 7H4 02 3057} excitation 485 nm, emission
530 nmell A S48

LPSE fE 8t Raw264.7 Cell2 Cyclooxygenase-2
(COX-2) mRNAZ S 2 &3 -6 well plate®] Raw264.7
cellsS 1x10° cells/ml= E3=510] 24417k 37°ColA w4}
of JAUYR FEZES sEEE M7 A AS F, LPS
(1 pg/mlyE 6A17F 23 Th. Total RNA £ & I3 ull
A& AASIAL PBSE A& £, Trizol reagent(Invitrogen)
ImlE H7tete] AEE FHsA F73 A 2
Chloroforme 200 piE #7315 vortexing -, 12,000 gol|A]
10327 AR E SRt T d S =2 tubeoll #7132,
isopropanolZ 500 ulS ¥o] goll 10:27F x| £ A
AAEE Stk AAE RNAS 70% Ne-&-89 1 mlS
2 23] MFgE 3, 7Z2AA DEPC7L HEE SRl &
SIAHTE. A260/A280 nme] W&ol 1.8~2.0 ¢ el &
Zk= RNAE 0.2 pg/ul= A #Fate] total RNA AlEE Y
of ALg&3F Tt cDNA 42 iScript cDNA Synthesis
Kit(Bio-Rad, Hercules, CA, USA)ZS A}&3}% 3L, PCRE
PromegaGoTaq FlexiDNA Polymerase PCR kitE A}M8-3}1<]

1 pg cDNA®} GAPDH(forward: 5-GAC AAC TTT GGC
ATC GTG GA-3/, reverse: 5-ATG CAG GGA TGA TGT

TCT GG-3'), COX-2(forward: 5-CCA GAG CAG AGA
GAT GAA ATA CCA-3, reverse: 5-GCA GGG CGG
GAT ACA GTT C-3") Primer (Bioneer, H )& E3}3l+=
20 pl HESA o 7 YAt COX-2+ 95°CollA 25(1
cycle), 95°CAlA 30%, 59°CollA 13-(36 cycles), 72°CellA
131 cycles), 72°ColA 5%(1 cycle) WA 5L, GAPDH
£ 95°CollA 28(1 cycle), 95°ColA] 30%, 55.5°CollA] 15
(35 cycles), 72°ColA 13(1 cycles), 72°CollA 5%(1 cycle)
WAl F ok PCR AHES ethidium bromideE 3 7}k
agarose geloll A719E5¢ & 2ol Fo g FHxr diA
T2 i) wi=e] 7= UV light illumination(Gel Doc/
ChemiDoc imager, Azure) 22ZE o]0 oJs] AR 35}
Atk

SHEM — 7] FAAR] Fo1/82 Student’s r-test
2 B3I p valueZt 0.05 BRI 79 FASH o2
ol e AoE AAsY.
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Table 1. Effects of the ethanolic extracts from Dendropanax
morbifera on DPPH radical scavenging activity

Substances ~ Concentration  Inhibition (%) IC,,
10 921 + 0.01
25 26.98 + 0.00
DMR 50 54.92 + 0.00 4074
(ng/ml) 75 58.41 + 0.01
100 91.42 + 0.01
200 106.98 + 0.01
25 8.89 + 0.01
DMS 50 36.67 £ 0.01
(ng/ml) 75 65.56 + 0.01 24
100 101.11 + 0.01
25 11.53 + 0.00
50 22.77 + 0.00
DML 75 30.26 + 0.00
(ng/ml) 100 40.35 + 0.00 108.98
200 70.03 + 0.00
500 106.05 + 0.00
10 36.13 + 0.00
Trolox 50 85.24 + 0.00 15.80
(uM) 75 95.17 + 0.00
100 100.00 + 0.00

The reaction mixture consisted of 0.1 ml of 100 uM ethanolic
solution of DPPH and 0.1 ml of various concentrations of
sample solution. After allowing the mixture to stand at room
temperature for 30 min, the absorbance of the remaining
DPPH was determined at 517 nm. Trolox was used as a
positive control. DMR: the root extracts; DMS: the stem
extracts; DML: the leaf extracts

AUE¢] Ba)(DMR), Z71(DMS) 2 U(DML) F&&¢]

IC,, ZH7} 40.74, 52.74, 108.98 ug/ml2A Al 23 =5
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Fig. 1. Effect of Dendropanax morbifera root (A), stem (B), and leaf (C) extracts on HepG2 cell damage induced by #-BHP. Cell
viability was assessed using MTT assays. Data shown represent means + standard deviation of triplicate experiments.
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Fig. 2. Effects of Dendropanax morbifera root (A), stem (B), and leaf (C) extracts on cellular reactive oxygen species (ROS) levels.
HepG2 cells were treated with 30 uM #~BHP and loaded with 2',7'-dichlorofluorescin-acetate (DCFDA). Levels of ROS were mea-
sured with DCF fluorescence and expressed as fluorescence intensity compared to control. ***p<0.001 compared with the control

group and #p<0.05, ##p<0.01, and ™
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Fig. 3. Effects of Dendropanax morbifera root extracts on
COX-2 mRNA expression after lipopolysaccaride (LPS) treat-
ment. RT-PCR was performed to measure COX-2 mRNA
expression in Raw264.7 cells. ***p<0.001 compared with the
control group and ###p<0.001 compared with the LPS group.

0

%

FZdo] BHPAZE &l AAE ROSY} #H-g-al=
B uf, 755 ey 2EY A2 HE Y Bes
+
=

o] J= FAAEL Rl 1 Bol A%

-

ol
o

Ay ofr W
o 1 o
o

%0
i

e
113
{ I
4o
4z
L)

of
(=]

Fol

e
A Mg of o] g Z

Fo @=x wAYE T, 7ke] Kupffer cell> 99| #=
A% mediatorS- S HH|ate] 7 EAEE 715
A Z1tEY Raw264.7 cellsS murine PR TA] AE-2] A

ofN ok
ru]:l: 0|)|

°|

o
e
=
fo
%
X
B

N
0,
e

ol

1o, M
B

ALY B AFo)A LPSE Raw264.7 cellsS A=3192
o =4 ghlzle] COX-22] mRNA Ed S Z7A)7)=

bl wheiA B 3258 A AskdS A5 CoX-29]

'p<0.001 compared with the ~BHP group.

mRNA T3 go] ZHAaE =

2 AT WIS BH0E Wbl ARGE AL Q)
3 o, =71, e FYOo= o] 77t ofgk
I FEE0| dteladel YRS E
o HES Aot} 3EUFHe] FEES
2 slads By o AVIE e, 719 99
olglth. 7} FEEo| M TR FHNE AES A7} E3)
el o] a3t & Ao E Yehlet ol e &
£9] 7o) ROS A4 AAITHE YXshes A3E B
Atk S E7)= Bl vy o xRSeIt
o2 Fx] e Ao F HATH F7tA] da] AREH
= AT 7R aHE HES o, $HF o= e
¥ FaAEel Yol 7HRE a3E AW AsA
21F0] Jde] F23 92 T o=z AzE

M i

A A

o FAlE Ak et 7] BT A 2l ol s}ed
A7 0P ofo] ZAEHUIT

[ =]
oIEE

o

1. Mo, J. H. and Oh, S. J. (2013) Tyrosinase inhibitory activity
and melanin production inhibitory activity of the methanol
extract and fractions from Dendropanax morbifera Lev. Kor.
J. Aesthet. Cosmetol. 11: 275-280.

2. Youn, J. S, Kim, M. S., Na, H. J., Jung, H. R., Song, C. G,
Kang, S. Y. and Kim, J. Y. (2018) Screening test for Den-



36

dropanax morbifera Leveille extracts: in vitro comparison to
ox-LDL-induced lipid accumulation, ethanol-induced fatty
liver and HMG-CoA reductase inhibition. J. Appl. Biotech-
nol. Biochem. 61: 1-8.

. Jung, M. A,, Oh, K. N,, Choi, E. J,, Oh, D. R,, Kim, Y. J,,

Bae, D., Hong, J. A., Pan, S., Kim, K. M., Kim, D. W. and
Choi, C. Y. (2018) In vitro and in vivo androgen regulation of
Dendropanax morbiferus leaf extract on late-onset hypogo-
nadism. Cell. Mol. Biol. (Noisy-le-grand). 64: 20-27.

. Song, J. H., Kang, H. B., Kim, J. H., Kwak, S., Sung, G J,,

Park, S. H., Jeong, J. H., Kim, H., Lee, J., Jun, W., Kim, Y.
and Choi, K. C. (2018) Antiobesity and cholesterol-lowering
effects of Dendropanax morbifera water extracts in mouse
3T3-L1 cells. J Med. Food 21: 793-800.

. Birhanu, B. T., Kim, J. Y., Hossain, M. A., Choi, J. W,, Lee,

S. P. and Park, S. C. (2018) An in vivo immunomodulatory
and anti-inflammatory study of fermented Dendropanax mor-
bifera Léveille leaf extract. BMC Complement Altern. Med.
18: 222.

. Park, S. Y., Karthivashan, G., Ko, H. M., Cho, D. Y., Kim, J.,

Cho, D. J., Ganesan, P., Su-Kim, I. and Choi, D. K. (2018)
Aqueous extract of Dendropanax morbiferus leaves effec-
tively alleviated neuroinflammation and behavioral imped-
iments in MPTP-induced Parkinson’s mouse model. Oxid.
Med. Cell. Longev. 2018: 3175214.

. Casas-Grajales, S. and Muriel, P. (2015) Antioxidants in liver

health. World J. Gastrointest. Pharmacol. Ther. 6: 59-72.

. Lv, Q., Si, M., Yan, Y., Luo, F., Hu, G, Wu, H. and Chen, K.

10.

11.

12.

13.

14.

Kor. J. Pharmacogn.

(2014) Effects of phenolic-rich litchi (Litchi chinensis Sonn.)
pulp extracts on glucose consumption in human HepG2 cells.
J. Funct. Foods T: 621-629.

. Cheong, K. O., Shin, D. S., Bak, J., Lee, C., Kim, K. W,, Je,

N. K., Chung, H. Y., Yoon, S. and Moon, J. O. (2016) Hepa-
toprotective effects of zingerone on carbon tetrachloride- and
dimethylnitrosamine-induced liver injuries in rats. Arch.
Pharm. Res. 39: 279-291.

Yoon, J., Ham, H., Sung, J., Kim, Y., Choi, Y., Lee, J. S. and
Kim, D. (2014) Black rice extract protected HepG2 cells
from oxidative stress-induced cell death via ERK1/2 and Akt
activation. Nutr: Res. Pract. 8: 125-131.

Bak, J.,, Je, N. K., Chung, H. Y., Yokozawa, T., Yoon, S. and
Moon, J. O. (2016) Oligonol ameliorates CCl,-induced liver
injury in rats via the NF-Kappa B and MAPK signaling path-
ways. Oxid. Med. Cell. Longev. 2016: 3935841.

Kennedy, C. H., Church, D. F., Winston, G. W. and Pryor, W.
A. (1992) tert-Butyl hydroperoxide-induced radical produc-
tion in rat liver mitochondria. Free Radic. Biol. Med. 12: 381-
7.

Czaja, A. J (2014) Hepatic inflammation and progressive
liver fibrosis in chronic liver disease. World J. Gastroenterol.
20: 2515-2532.

Jin, Z., Yang, Y. Z., Chen, J. X. and Tang, Y. Z. (2017) Inhi-
bition of pro-inflammatory mediators in RAW264.7 cells by
7-hydroxyflavone and 7,8-dihydroxyflavone. J Pharm.
Pharmacol. 69: 865-874.

(2019. 1. 16 F3*; 2019. 1. 28 AL, 2019. 2. 8 AAZH)





