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ABSTRACT

Preventive effect against ethanol-induced
hepatotoxicity and anti—hyperuricemic effect

of Dendropanax morbifera leaf extracts

Yang Sun A
Advisor: Prof. Choi Cheol-Hee Ph.D.
Department of Biomedical Sciences,

Graduate School of Chosun University

Preventive effect against ethanol-induced hepatotoxicity and anti—hyperuricemic
effect of Dendropanax morbifera leaf extracts (DMLEs) were investigated after
extraction using water and ethanol (3025, 50% and 70%5).

The yield of DMLEs ranged from 19.66% to 24.14%, in which water DMLE
showing the highest yield. Chlorogenic acid and rutin contents in DMLEs
ranged from 6.4 to 21.4 mg/g and 104 to 29.5 mg/g, respectively, and positively
correlated with increasing ethanol concentration in the extraction solvent.
Antioxidant effect of DMLEs was examined. Among DMLESs, the 70% ethanol
DMLE indicated the strongest DPPH radical- scavenging activity with the ICs
value of 789 pg/mL by DPPH radical- scavenging assay. The intracellular
reactive oxygen species (ROS)-scavenging assay using dichlorodihydro-fluorescein
diacetate showed that the most effective DMLEs were the 50% ethanol DMLE,
followed in order by 309 ethanol, water and 70% ethanol DMLEs. The
cytotoxic effects of the DMLEs were compared by the MTT assay. The ICs
values of the DMLEs ranged between 2.08 to 1.11 mg/mL in Hep3B cells.
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Hep3B cells were pretreated with the DMLEs (50-200 pg/mL) for 30 mins and
then ethanol was added and incubated further for 24 hours. The results showed
that the 30% and 509 ethanol DMLEs significantly prevented ethanol-induced
hepatotoxicity. In addition, the rats were administered the water DMLE for 30
mins prior to administration of ethanol (3 g/kg) and then the plasma levels of
ethanol and acetaldehyde was determined at 1, 3 and 5 hours after ethanol
administration. The water DMLE effectively decreased the plasma ethanol levels
during 5 hours but increased the plasma acetaldehyde levels until 3 hours and
then significantly decreased at 5 hours, as compared with the control. ICs
values of DMLEs for inhibition of xanthine oxidase (XO) were 69 to 527 n
g/mL. On the basis of these results, the 30% ethanol DMLE was chosen to test
anti-hyperuricemic effect. After oral administration of the 30% ethanol DMLE in
potassium oxonate (uricase inhibitor) induced hyperuricemia rats models, uric
acid concentration in serum and urine and XO activity in serum and liver were
determined to evaluate the anti—hyperuricemic effects. In hyperuricemia rats, the
30% ethanol DMLE decreased uric acid concentration in serum and urine
through inhibition of XO activity in liver but not in serum.

These results indicate that the DMLEs show antioxidant and preventive
effects on ethanol-induced hepatotoxicity in vitro as well as anti-hyperuricemic
effects through inhibition of XO activity in vivo. Therefore 30% ethanol DMLE
could be a optimal candidate for the functional products when considering the

cost-effectiveness.
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g2 sAaE g VIS4 FE, A Fuor &8 daE hv| o] 3535
th(Chae, 2009; Ko et al.,, 2006; Wrase et al., 2002).
dase 1 g9 71 keald] €S TAAT|= AddAdel AT Fr14E HER &
of B4 JdYAa7t glojd W A (empty clories)Y 2% Em AHFH Al Aol
Edoly ZglaAe s wWelkA gErh(Yang, 2001). AHS d3eS A%
oA FA FoEH, T2 oA iAKFig. DE 2 d537F #9329 58§
a WA EA @Y Becker et al, 1991). LIS AAHOZ  alcohol
dehydrogenase (ADH)el 9l&] ofAELH =2 thAlE Y, oAELH 3 ==
acetaldehyde dehydrogenase (ALDH)® ©]38l acetate® AF3}¥ thH(Chae, 2009).

Ethanol
0, + NADH + H* \/

Microsomal ethanol
oxidizing system

Alcohol dehydrogenase
(ADH)

<] | [

Acetaldehyde dehydrogenase

(ALDH)
-

Acetate

Fig. 1. Metabolism of ethanol in liver.
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). SpAINE ko] g A= o] 7HA tiA AelE doA A Fariw
o otg&FE MAA He=d, 53] dage] dhAE dojus AR FelE
sto] 7rA e elo] w7 % dhth(Halsted, 1980; Liber, 1994). &5 & &Fa5
o] =7 W2AE, TE FE& 9 TS sFHAL st=d (Swift and
Davidson, 1998), 3 & €27 xRl UJAELLS 43 & tAREER] oMM E
&3] =o]tH(Kim, 1999). &3&el 98k k&4 FdRlztol 7| gt ol E L3
= of ol YA thAte] o] & & 7%= shARE df
FEo] Fholl A ApdAl @A ol o] §x o A kel f1Qlo] ¥ (Keshavarzian et al,
1994), Wk-gAdo] ol Exst AWHAE Abst A AR A FEe WEE et

% gtk (Lieber, 1990; Teschke et al.,1976).

- . De novo
Adenine Degradation ATP synthesis PRPP
or Salvage ; +
Guanine GTP Amido PRT Glutamine
| HGPRT

Hypoxanthine

Xanthine oxidase

|

l‘— Xanthine oxidase

Uric acid Renal excretion

1‘— Uricase

Fig. 2. Uric acid formation process.

QAHCsH4NLO3, uric acid)2 Ao A ol (guanine)¥} ©}d Y (adenine) S 7] 1t

o= g Fd(purine) HFA At HFAEEA(Fig. 2) AW E wiEHAY &

ol ZF3Al H=dl(Becker, 1993), 84ko] o) AJAbE A, @4k njdo]

AsHAl Ho] dFe QAFATE BATARY =& AHE 18 Fole A9

I Ut neAtd T A Sl nEst Add A3 el osr dHA ol

W (Gagliardi et al., 2009), &4 A A (urate crystal)o] #2A o] F9x2 Az
=

L
auf So YHHWA ATNS fWE BFH 235 734
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o

o] A¥o®m HEFHA ¥ AAstEo e¥s e Q2ANIAAA, v
A4)e] Yoo w ez Arh(Gustafsson and Unwin, 2013; Park, 2011). LA}
g3l7] Y3 =S QA= A9} xanthine oxidase (XO) o Al A 7}
ATh Al M A 84S AEF(URATI transporter)& A dfgte] 24k
=38 ofEe Z 2l A =(probenecid), =X Z v} (benzbromarone)
sol Atk ZEHUA =S A5 A7l ool A= A EFUF viHlste] A
Aoz ARgstojof sta, audAERY= FE3 29E 7R WzH evE
o] A5 Agk k5ol 4 A Avh(Arai et al, 2002; Zircher et al., 1994).
A A ¢l &2 = (allopurinol) & QAFAE s e A v v
1 9k-S-(allopurinol hypersensitivity syndrome, AHS), A15%-d 9o }z8S
2] © 71tk (Dalbeth and Stamp, 2007; Pluim et al, 1993). o]#3F H-=&S Z=o]x
QAFEAE A7)V S8 AAES o8 QIS AuA Aol w4
T7F @sbA o] Fol A Yth(Jang et al., 2019; Kang et al, 2016; Kang et al.,
2003; Kim et al., 1996; Lee et al., 2014). &3+ SFHI=o| wal Q4 s=7F 57}

g Ix
Lo,
>
@)

—_

82bs FUHAI7IH, dErgo] HAako g dgEHA
of dF QAFAE SIS AT 23 [Ryu et al, 2012) T& AT o &
Fob QAT FHdS =& Holth

A UF(Dendropanax morbifera, DM)+= 3Sh=poll A FH 1ol SFAER £33
2 Panax ginseng), 7YX 9. 29 (Eleutherococcus senticosus) 59 &2 &3}
g2 FEUFH &3k AERE ALdE Ho] AA &e FEuEolth(Bae,

2010; Choi, 1996). A= Mgt 2 =AM AS9S 2d8h= dF=he] ¥ A

ool EEeRAou, =ASe TR NER g AATE ol dF
Aot A or AFsta e 54 FFo|t(Lee et al, 2013). HFFE ©]

SHE A9k B FEUF o4& Aol glom, Fo FAE W g9

FA Aol o= olE FHolgt st S Y TdFe] AFgEnE FE A

€5 o] g H(An, 2014; Kim and Chung, 2000). 3259 & & (dendro), A

s %(panax)olgh= o7t Qo] dRFE EE ¥e ARde U

Eosgton FHUT = 7 70.2%, AW 2.7%, WA 1.2%, 3|+ 1.7%, T

§4 wdo] 746 mg% FHE i, GC-MSE o]&3le] 32T/ BHS <l
]

3l A3} sesquiterpene®l] 43 B-selinene® capnellane- 8-oneo] ®o] 3

T

[o;

¢

_3_
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ATt d#HA Adth(Lee et al., 2013). L3+ AT e e R R R |
of tigh G 2E&H LS et S Frsth(Lee et al, 2002).
ol FAHUYF] A dyoz oA gr 9 &fo] FdHAA ATt
k3] o] FolA Al Qe AAAT AAES HAEY FH U JorREH ¥
H polyacetylene 3}3t&E2 R A A4S YEH(Chung et al, 2011, Park et
al, 2004), FHEUE 2 oets FEELS BAXS TAEY S e THE

lo,
i) % it
J{m
o
Hm

-

cytokines (IL-6, TNF-a)7} S7lsl= & ©Y T3 9% & ASZ HIHS
tHLee et al, 2002). &3+ &2 FHy < FEZE ethyl acetate =% 43}t
9 tyrosinase A ‘SH%*J, melanin A4 A &4 & 7HA I Jdha dHA

Kel

(Park et al., 2013). ®3+ AT EoA A2 Af{F AHE2> Wistar rats E 2ol A
a7 total cholesterol (TC), triglyceride (TG), low—density lipoprotein cholesterol
(LDL- C) %F#& 7k A7) a1 high-density lipoprotein cholesterol (HDL-C) 3%
= 77, dAUR FEEL2 HdE4d AWIE (non-alocholis fatty liver)<
ZEx HeE A ES e ® E@d Aol A aspartate aminotransferase
(AST)¢} alanine aminotransferase (ALT) Z4o] a3/ A= A+ A= gk
tHChung et al, 2009; Kim, 2012). 2L &%= A UYF ¢ FE2E9 U, I,
AAE R ABZAAE ANBEH, FdAE Tl #g A7 A= RiuEHAG
(An et al., 2014; Hyun et al., 2013; Lee et al., 2002; Lee et al., 2015a, b; Moon,

2011).
BARAR N HEd 08T FUALIFRA Aol wEw S o
sAow el Ao, Ed noddzow A BA

MAA o2 FHEo] 71t FA4)o] L(Wallace et al., 2004), =l
£ we @7} 519 Aol 49% FrharaThE 20189 A%

=3
- =

HAAAEZE el Bae Ut oldl o2 7hA Aedde 7HAa = &Y
./J\__ [e]

o FEE s 2 dased A3 AEA ¥ aaddSs oA 2E o
Aoz e ddes 24 MEs 5132 A7 Adsdth
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A2 s R EH

Ald A=

1. &8 A=

Aol Agd FAUTe oo 20189 1190 Foke] FewgolA Aule P
Aol F5F Ao A, A4 B EARAL AR 0TAA Az F

2. A W&

h
&

o

Ao ALE3 7F A EF2 Hep3B A9 #aAHAE AML-29 doxorubicin
AAEZFC AML-2/DX100 AM3ZE 37C, 5% CO, 279 #5839 w7 S ol

ted wjsiitt. HepdB Hh«l gl RPMI #i#E, AML-2/DX100 Al X+ a

-MEM HjA & o]&3dtgon F ujx 2% dxgste] E&A43tE fetal bovine

serum (FBS) 10% % XA E &Fsldt

A2d 4 HH

B4 & Azd FAYTY AL 30%, 50%, T0% e 2
7 & o] &3 S0TAA 2474 23] W

2L g AAFEIE olgdte] ¥5 F BAARse] -5C o5z
gakm Ayl ALg st
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=] =]
2. A& 24

Chlorogenic acid (CGA), rutin #4S #3 o2 dAFdA AFEEHIE WHS
58319 2™ (Kim et al., 2010; Shin et al., 2007), LC-30A (Shimadzu, Japan) <}

ANAazvtEagv)el A% ® LCMS-8050 (Shimadzu, Japan) 4t5Als Ak A&
2715 A&3FA T Positive electro—spray ionization (+ESI) X2 A8 5 o] &3}
A7 % multiple reaction monitoring (MRM) modeolA #2418 2 A3t}
Column®. 2 Kinetex CI8 (2.1 x 150 mm, 2.6 pum, Phenomenex)< A}-&3F3] 0.1,
ANs FYHFES 2 pl, column ovend 40CTE #FA &gtk olsAoZ 5 mM
ammonium acetate®} 0.1% formic acid7} 3% water (A)¢F 2.5 mM ammonium
acetateE -3t methanol (B)& AF&3le] %7] 5% BellA| /\]3}‘5}01 100% B7J}7<]
1383 &A- o7 WA 7l & g 5% BE @A 38 5 FA5 F 187
S AN o, §458 0.3 mL/mine 2 FA s AtH(Table 1, 2, 3).

H

Table 1. MRM conditions

Retention time  Quantified MRM Qualified MRM

Compounds )
(min) (m/=) (m/z)
Chlorogenic acid 5.16 355.00 — 163.00 355.00 — 145.15
Rutin 7.49 611.00 — 302.95 611.00 — 465.10
- 6 -
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Table 2. MS parameters

Nebulizing gas flow 2.8 mL/min
Heating gas flow 8 L/min
Drying gas flow 8 L/min
Interface temperature 340°C

DL temperature 200°C

Heat block temperature 380C
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Table 3. LC-MS/MS analysis condition for compound in the Dendropanax

morbifera leat extracts

Instrument LC-30A (Shimadzu, Japan)
Detector LCMS-8050 (Shimadzu, Japan)

Kinetex C18 (2.1 x 150 mm, 2.6 um,
Column

Phenomenex)

Tonization mode

Electro—spray ionization (ESI)

Scan type Multiple reaction monitoring (MRM)
Polarity Positive

Column Temp. 40C

Flow rate 0.3 mL/min

Injection volume 2 ulL

Mobile phase

A 5 mM ammonium acetate +

0.1%6 formic acid in water

B : 25 mM ammonium acetate

in methanol

Gradient method

0.00 min - A:B=95:5

1300 min - A : B =0 : 100
1500 min - A:B=95:5
18.00 min - stop
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3. Fitst &4

7}. DPPH #HZ& &7A &4 &F

DPPH oz 2A &4 3
He Ader, <A guzAds JHAW AAE m= 22-diphenyl-1-picryl-
hydrazyl (DPPH)¢] @4tsl &4 & =43 Wgsto] gt Zdeo]l AAHAAM 2
Aol Ay FPLrt it 9y E o] &3 (Kim et al, 2003). AlE<b
DPPHE= DMSOE ©]-&3te] 91 ¥, methanols o] &3to] 35]4]3ste] AL-g-3}3dth
100 uyM DPPH 90 uL¢} 200~5 ng/mLi E‘ﬂ”% Az 10 uLE 96 well-plate©l
Hol ¢rAol A 1087 WkSA17l F 517 nmoll A FHEE AU =49 T3
T @E vtg o R 3dto] 50%° fuzds AA ‘3}{—Eﬂ J a3 AlSHF(SCs) S AlNtet
Atk AR ZE L-ascorbic acid (Vit )5 AH&3F3 ).

4o Ane @iz #4L Fedstn ¥ olg

Y. AIX U ROS &4 A4 =3

DCFH-DA =AW AlX e A A4 F(Reactive oxygen species, ROS)2]
IS FAHNAY AlFe AE U ROS 2AGSE SAHAT ) olgste WHoR
M 257 7} sk probe?l 2" 7'-dichlorodihydro-fluorescein diacetate
(DCFH-DA)7} A o] ROS$F ®EE3sto] 3& w 2)7-dichlorodihydro—
fluorescein (DCF)Z wl¥ = W& o83 AlgHolth(Lebel et al, 1992
Tsuchiva et al, 1994). WIAWAE AML-2¢ doxorubicin WA A EF<1
AML-2/DX100 A X & o]-&ste] A5 AZ Wl ROS £75S sttt (Kim,
1997). AML-2/DX100 A2 PBSZ 2¥ AH3 F 1x10° cells/mLe ¥%=
96-well plateo] Zt welld 200 pL® 3 3ta, BEF3 AlFo] ¥ HE ABES
"8 €3, DCFH-DA”} 1 uM, H:0.7F 4 mMo] HEE Yo FAHALE {3
21 5, 5% COo, 37C ZZA 3077 WES-A171 & 3330 A4 =S (excitation 485
nm % emission wavelength 530 nm) =43tk AlEX ] ROS &2A%9 ¥4
HyOp0l 93] S71He 93 d= 10022 ste o Alzol os) 2AAT FF3s
WEg 2 AAsE

il
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4 AZ 54 2 dee §E 254 oOF 53

b, AE 54

A A EFS Hep3B Aol tigh A UT o 35529 AEZSES g2l
el MTT assay (Shin et al., 2003)E o] & S =
M EFQ Hep3B AlZE 96-well plateo] 1x10° cell/mLe] == E535}
FQF 37T, 5% CO, =12 HH°k7]°ﬂ/\1 kst & s
sho] 3UZE vttt 7241 A3 = MTT Aoke 10 uL® = e2lst

WAL 5 well®] whdel @/ ¥ formazano] £ AA] B A
staz DMSO 100 uLE 7Fabe] 307 W3k 5 540 nmolA F3 =5 SHs3
o AlEE ¥ ¥S blank® FHEE 100%= o] oAl AzAEs 4

50/'/] /H]—L’%qw_ge qu Al %9/] (IC)O } D]'

r+

|

. degs 75 54 9% 259

GHAUT 9 FEEY I gl o3 =4 AduadEsE gelstr] st 1t
GAEZFQ] Hep3B Az odet&& el & 3-day MTT assays 33 3Hth
(Neuman et al., 1993; Shin et al., 2003). Hep3B A2 96-well plateo] 1x10°
cel/mLe] FEE B3 F 24AIF FF 37C, 5% CO, 2ACE w7 o] A ulgat
T FEERE A% AlRE At AR Ad 307 § ooleE FFFo] 5%7t
HEE Agete] 72417 wjFe & MTT AleFS 10 LA A 2lsto] 443 &<t vk
A Asds AAS DMSO 100 uLE 7Fshe] 3021t Wx|ste] vpdo
A9 formazang S35 HolWl ¥ 540 nmolA FHFEE AT AEE EX

o

& blanke] FHEE 100%2 dho] AhAed AXEAES

01|

oft

AN

_10_

Collection @ chosun



il

g9 A% 2 AR

Ho
o3

—

T

Sprague-Dawley rat (SD rat)& 22 dEnto]o@ZHEH 9]
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method for determination of ethanol and acetaldehyde levels in serum.
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6. Xanthine oxidase A &A

AR 9 FEHE9 xanthine oxidase (XO) oA A& wkSAAES Q4F
S THFEARZ SH= WHES ol &3t sk tH(Stripe and Della, 1969). <
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Table 4. Yields of Dendropanax morbifera leaf extracts

Yield (%)

Samples

24.14

DMWE

23.24

DM30EE

21.02

DM50EE

19.66

DM70EE

DMWE, water DMLE; DM30EE, DM50EE and DM70EE, 30%, 50%, and 70%

ethanol DMLEs, respectively.
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2. 4%

ok

&

Chlorogenic acid (CGA)E 21 E29] 22} gIAMAE F vz A Hd AY A=
LA EAsts Ao ZeHEA sgEE I, s 3w, A
Ae ot 5 oS 2A4S JHAR dva dE A dv(Azuma et al, 2000;
Chenet al., 2008; Kang et al., 2006; Kim, 2005, Kwon et al., 2010; Ochiai et al.,
2004; Sayed et al., 2008). 3+A, rutine C4C3-Ceol 7] EFZE 7Fx|= thE A<l
SdtEE MG AZA wEdA Hxe FeEdon, Fiks AT T A
AL 7Rt ®BarE o] tHChoi et al., 1996; Yoon et al., 2012).

FHAUT o FEEY FEAE FFES Fdst] flstel LC-MS/MSE ©] &8t
o] CGA®} rutin® =S FA3 A34E Table 66 YeEFAT FA U o 70%
etE FEE9 CGA T#He 2146 mg/g, rutin® THL 2954 mg/gl & T}E

H2

rl

FAUT 9 FHES 00 ¥ §F2 dehiAt 59, 3A4F 9 95 FF
£ M wsES W CGASH ruting @l o 3w A= Ee Ao FAHUT
Al A A 5 Qe BT ks FASA FE 9 5 Avgel B

p

A =
A% welk CGASF rutin &= 743 4o

tlo

LR

;
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Table 5. Chlorogenic acid and rutin contents in Dendropanax morbifera leaf

extracts
Chlorogenic acid Rutin
Samples
(mg/g) (mg/g)
DMWE 6.42 + 0.02¢ 1039 + 0.06¢
DMS30EE 1325 + 0.24° 1639 + 0.22°
DM50EE 1742  + 0.30° 2374 + 0.31°
DM70EE 2146 + 0.12° 2952 £+ 0.3

DMWE, water DMLE; DM30EE, DM50EE and DM70EE, 30%, 50%, and 70%
ethanol DMLEs, respectively. All values are meantSD (n=3). Different
superscript letters in same concentration show significant differences at p<0.05

by one-way ANOVA.

_18_

Collection @ chosun



o] =3} 3 oofe] Aol AT

YA
s Y

Hg 5

-

T

ot

°©

Gl

S

)=
RL

Ahsh o7l el ol A Al

18

o o] AA el

1. DPPH &YZ £A &%
3} ~EH 2

Gl

S

|

o
R

I N e I N B
%%%%wﬂﬂ@r%@%ﬂmw @)
) o %O L.H.v
ﬂ.L,ﬂ%G%%ur%m%uo e
CEIN S~ KR TR ol I SRR 1 B
CIR R TR A SN R Sl
O R I o I
TS oo P T e N
G " wow oF o) B V o) =
OTd OT]] IS ,IJlOTn,._lO
IOﬂE‘lyAdl,mﬂ‘/EﬂETO_/ﬁOULM
mfy m WW _xw B o KU n B MM . £ o°
O R gE® Tl ey
_xb%lmx%%,Wﬂﬂumﬂﬂu_%W%
DS ZTm s WE T 3T 4% S
H LB = ool o 8 L
S E g ¥ o+ T o4 s = oo Moo
?m%:_%ﬁom@wcwﬁ%m%%%
w5 oF - ™ o
MR R
d R E;ﬂloﬁe o el deﬂ B vqo,LXI_o o o)
Y S osw W oo o o <
%M%_oﬂu%ﬁo%ﬁ%Wﬂr.%m%c
& o )
g 5 3 .3 & o | A ~ CARNC -7
TelPizgaw e tel L%
o X d B4R O sow PH T T g
o X JIL |
T BRI o A
T ewITE T Lo g0
| X . T %o o
WLM%Wm7%%%mn@wg%£%ﬂ
e} Tow oA Q 7o MO oo W R/ el 70 pe
5 D dlb;dno_ldau.zwc = 7o
XSG GO - o B O BB o
BEF e Ch g TP T
G oD I = No B ol EL
T _ @ H = < Mg g P il
LN S 0O _ T X o))
o e ] OB du F A L@ oM o o T
of M Tdyw W dw oo "
o b 5§ o W T XN o ®R M T W o OT

_19_

Collection @ chosun



Table 6. DPPH radical-scavenging ability of Dendropanax morbifera leaf

extracts and its active compounds

Samples SCsy (ug/mL) Relative activity (%)
DMWE 10253 + 359° 5.36
DM30EE 89.23 + 236¢ 6.16
DM50EE 8513 + 3.13¢ 6.46
DM70EE 7893 + 0.8 6.97

CGA 394 =+ 0.05% 139.48

Rutin 3760 + 342" 14.63

Vit C 550 = 0.40° 100.00

DMWE, water DMLE; DM30EE, DM50EE and DM70EE, 30%, 50%, and 70%
ethanol DMLES, respectively. CGA, chlorogenic acid; Vit C, ascorbic acid. All
values are mean+SD (n=3). ! SCs value is concentration of each samples for
activity scavenging 50% of DPPH radical. ? Relative activity: a ratio of SCs
value compared to ascorbic acid used as positive control. Different superscript

letters in same concentration show significant differences at p<0.05 by one-way
ANOVA.
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2. DCFH-DA &3 ¥ & o]€3% ROS &£A &%

AR 5 S ot AEAY A 7148 =4dA A T AdAdEAe F

A £ superoxide, hydroxyl radical, }2F3}24,
nitric oxide &2 ROSE AAsHA Hth(Lee et al, 2000). B HF4 A &
QA= o8] FFAFSE Vel S EHE oF7|Ho Abs 2E# A7 I ASH
DNA WA, Axa A, dud o] Abstel WA 32 thal Zsieh 245 d9¥e
3t Al ¥ oH(Frilich and Riederer, 1995, Mattia et al., 1993; Shacter et al., 1988;
Zelman et al., 1988). Al W= Aks] E97F4 H,O, 2 hydroxyl radicalol 2]
3l ¥d=d= H&¥= DCFH-DAE ol&ste] A% Wl ROSE AZ AaE
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Fig. 5. ROS-scavenging activities of Dendropanax morbifera leaf extracts and
its active compounds. DMWE, water DMLE; DM30EE, DM50EE and DMT70EE,
3096, 50926, and 709 ethanol DMLEs, respectively. CGA, chlorogenic acid; Vit C,
ascorbic acid. All values are mean*SD (n=3). Different superscript letters in

same concentration show significant differences at p<0.05 by one-way ANOVA.
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Table 7. Effect of Dendropanax morbifera leaf extracts on Hep3B cell viability

Samples ICs0 (mg/mL)Y

DMWE 208 + 016
DM30EE 123+ 0.00°
DM50EE 119  +  002°
DM70EE 111 = 001°

DMWE, water DMLE; DM30EE, DM50EE and DM70EE, 30%, 50%, and 70%

ethanol DMLEs, respectively. All values are mean+SD (n=3). "ICs value is

concentration of each samples for inhibition 50% of cell viabilities. Different

superscript letters in same concentration show significant differences at p<0.05

by one-way ANOVA.
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(1993)¢] A+ 23t fFASHA s =42
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Fig. 5. Hep3B cell viabilities as a function of different concentrations of ethanol.

All values are meantSD (n=5).
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Fig. 7. Preventive effect of Dendropanax morbifera leaf extracts on ethanol-
induced hepatotoxicity. DMWE, water DMLE; DM30EE, DM50EE and DMT70EE,
3096, 50%, and 70% ethanol DMLEs, respectively. + E, exposed to 5% ethanol.
All values are meantSD (n=3). Different superscript letters in same

concentration show significant differences at p<0.05 by one-way ANOVA.
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Fig. 8. Effects of Dendropanax morbifera leaf extract on ethanol levels in
plasma of ethanol-treated rats. DMWE, water DMLE,; Prototype, product contain
with ratio 7:3 of the 309 ethanol DMLE and the water extract from pedicel of

Hovenia dulcis.
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Fig. 9. Effects of Dendropanax morbifera leaf extract on acetaldehyde levels in
plasma of ethanol-treated rats. DMWE, water DMLE,; Prototype, product contain
with ratio 7:3 of the 309 ethanol DMLE and the water extract from pedicel of

Hovenia dulcis.
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Table 8. Xanthine oxidase inhibition activity of Dendropanax morbifera leaf

extracts and its active compounds

Samples ICs (ng/mL)Y Relative activity (%)%
DMWE 527.07 + 1025 1.95
DM30EE 44190 + 515° 2.32
DM50EE 32429 = 1.08° 3.16
DMT70EE 21698 + 741° 4.73

CGA 69.07 + 285 14.85

Rutin > 1000 -
Allopurinol 1025 = 0.26% 100.00

DMWE, water DMLE; DM30EE, DM50EE and DM70EE, 30%, 50%, and 70%
ethanol DMLESs, respectively. CGA, chlorogenic acid. All values are mean*SD
(n=3). V ICs value is concentration of each samples for activity inhibition 50%

Y Relative activity: a ratio of ICs value compared to

of xanthine oxidase.
allopurinol used as positive control. ® Not identified. Different superscript letters
in same concen- tration show significant differences at p<0.05 by one-way

ANOVA.
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Table 9. Effect of Dendropanax morbifera leaf extracts on uric acid levels in

serum and urine in the hyperuricemia rat model

unit : mg/dL

Samples Serum Urine
NC 199 + 031" 856 + 2.60°
VC 398 * 056° 375 o+ 255
DM-50 mg/kg 320 + 026" 132+ 061°
DM-100 mg/kg 322 + 035 131 £  0.60°
DM-200 mg/kg 306 + 036" 200 + 1.21*
Allopurinol 052 == 0.16% 081 == 0.24°

NC, nomal control group; VC, vehicle control group; DM, group to administer
30% ethanol DMLE. All values are meantSD (n=3). ", significantly different
from VC, p<0.05. Different superscript letters in same concentration show

significant differences at p<0.05 by one-way ANOVA.
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Table 10. Effect of Dendropanax morbifera leaf extracts on xanthine oxidase

activity in serum and liver in the hyperuricemia rat model

Samples Serum (mg/dL) Liver (mU/mg protein)
NC 1.03 + 005 0.049 <+ 0.003
vC 096 =+ 006" 0046 + 0.005°

DM-50 mg/kg 1.00 = 0.04° 0.043 = 0.002°
DM-100 mg/kg 094 + 003" 0.043 £ 0.002°
DM-200 mg/kg 094 =+ 007 0.037 + 0.002"

Allopurinol 03 =+ 0.01° 0024 £ 0.001*

NC, nomal control group; VC, vehicle control group; DM, group to administer
309 ethanol DMLE. All values are mean+SD (n=3). Different superscript letters
in same concentration show significant differences at p<0.05 by one-way
ANOVA.
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