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Abstract : In this study, we investigated the biological activities such as anti-tumor, anti-oxidant and anti-
inflammatory activities as well as single oral dose toxicity of fermented Rhus verniciflua extract (FRVE).
In order to examine anti-tumor activity of FRVE, the sarcoma 180 cells were treated with FRVE at various
concentrations (0.03, 0.3, 3 and 30 mg/mL) in microtetrazolium (MTT) assay. In MTT assay, all the cells
treated with FRVE at various concentrations have shown a significant difference compared with control
(p <0.05). In xanthine oxidase inhibition assay to examine the antioxidant activity, the xanthine oxidase
inhibition rate of FRVE at 1.5 mg/mL and 15 mg/mL was 85 + 15.01% and 99 + 16.02%, respectively.
Nitric oxide production in RAW 264.7 cells showed that FRVE showed a significant anti-inflammation
effect at 3 mg/mL (p < 0.05). In single oral dose toxicity study, no differences were observed between control
and treated groups in clinical signs, body weight gains, feed and water consumptions. The results indicated
that lethal dose 50 (LDsy) of FRVE was found to be higher than 5,000 mg/kg in this experiment. From
the above results, we may suggest that FRVE might have useful as a material for functional food and/

or animal pharmaceutics.

Keywords : anti-inflammation, anti-oxidant, anti-tumor, Rhus verniciflua, single-dose toxicity
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Z, AU 398 1L A Eh2300 600 mLA
B33 0 D(121°C, 15 min)alal Alth vjkste] =2

X+ &3] - Md. Ahsanur Reza - 58 - 8|74 - o5&

& 5% Fomitella fraxineas 79.73 1.5cm ZEIARHE
ARt 100 mL 2 24 B A7 1L5em 45
g HESt] ¥ 600 mLo| slEsle #8 HE o
9 397F 130 rpm, 25°C ZA0A w3k Hgg_%% Al
52 AT

M= ik

uko-2 A AH E 21 RAW 264.7 Al £F(KCLB No.
400712} w2 B 221 Sarcoma 180 A XEFE
(KCLB No.40066)E &r=r 4| 3 230l A 2k kol
Aol ARSI T RAW 264.7 Al X2+ 712} 100 unit/
mL-100 ug/mLe]  penicillin-streptomycin  10% fetal
bovine serum(FBS)¢] £9] 1= Dulbecco’s Modified
Eagle’s Medium(Welgene, Korea) HIX| & A-8-5}o] 37°C,
5% CO, incubatorol|A] ¥l ¥} 2™ Sarcoma 180 A3
F= A9 22 FE9 penicillin-streptomycin - FBS 7}
X 3HEl RPMI(Gibco, USA) HIA|E AL&-3le] vl &3]
o A2 230l B e T AlY] jsE 7]i'3}
G 2 7HAS R A vigste], RAW 264.7 Al3E
(At E 25)9} Sarcoma 180 A ZF(AIHHZE 17)7]-
80% M FE NS o ARE-SIATE

Sarcoma 180 4|35 phosphate buffered saline(PBS)
o2 AE3t & 5% Trypsin-EDTAZ #-2Hg HNEE &
2J3led 2,500 pmO 2 S FeF U4 EEe = [JAE
PAEE 10 10 ¥IEE A3t Ahakdct

Sarcoma 180 MZF0|M FRVES| &Hetety
FRVEJ g A== mlcrotetrazohum(MI*D‘?é [3]
& st} Ak FHEFE ZF welld 19717}
T == 180 uL¥ 96 well plated] HEF AL, v F Ao
& HE INE ARE 20uLd HEAT HE 4
A Fof 2mg/mLE 34 % 3-(4,5-dimethylthiazol-2-yl)-
2,5 diphenyl-tetrazolium bromide(MTT; Sigma, USA) &
AE 7 welld 50 uLA JFste] 4A17F B2t vkt
5, @A E A7 HolA)A] R wiAE A AT
% dimetylsulphoxideE 150 uL¥ 7}3}od formazan
crystale- = microplate reader(Molecular Devices, USA)

g o83t 540 nmollM FEE=E S

Xanthine oxidase X{5lf £} &
kst 238 S5 fa A 3
FRVE®] xanthine oxidase #13 &4 439 oH,
Geethaa [21]9} Lee [16] 52 Wi< Wdste] AA)s)
Atk Fulol 10mMe] PBS(PH 7.4) 1,760 uL2} 0.175
mg/mL FEE 3521 xanthine(Sigma, USA) &< 100 uL
£ Hrislar, 343 Al 100 pLet 10 mM PBS(PH 7.4)
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of] =<1 0.15 unit/mL2] xanthine oxidase(Sigma, USA) 40
uLE #H71sted 38 &<t vESAIZl & A E uric acid
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pL E8ste] 1087 St 2pdste] ¥hEA1715, 30 ©]
Well microplate reader(Molecular Device, USA)E ©]-&
3te] 540 nmollA T3 =5 5793t nitric oxide(NO)
o] A 2FEL nitric oxide standard solution ©]-&
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FA)| S o]-8-3F E(Tap water)= AH-EF SH== 3}
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A As ddaps SRUAE 280,
S48t 1242 SAS System(Version 9.1; SAS, USA)
£ ol &3Stk &4 dE F FEE Augud 25
2 &3] AT T SR F AT Aol tiste] one-
way analysis of variance(ANOVA) ZdHE A-8-319 2,
olw] p-valueZ} 0.05 o]sld A$ 23t Aoz A3}
ek &3] A Fo SGARFNAN AbEEe] BEH
A gdob WEEAALHLDs)Sl =g #13 T A4

3 gkt
2

Sarcoma 180 MZF0|AM FRVES| &HetEhy

A Jzo 2 kA9l doxorubicine 3FtEHA] o]
FE OEHOE FUIE & T AN, ICsRZ 629+
2.83 ug/mLe] Tt (data not shown). FRVEIIA = &-QF
o] Fr-oEH o FUIelom, ICs 023+
0.25 mg/mLE doxorubicin(DOX0)2] 3344 A w9}
H| Al DOXO9] oF 2% A=e] S 7L 3
< & 4 8lTk FRVEY] 0.03 mg/mL ©]/dollA] f-<]
o] gotdAdS B oM (p<0.05), FRVES 3 mg/mL
FrOA AIE AYFEELE 18,56 £2.19%2, DOX0L] 0.02
mg/mL FEoX&] A E AJEER 1843 £ 1.57%2 F-AF
s thFig. 1).
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Xanthine oxidase X{5lf 41} &itst S}

FRVE®] &its}l 35 43171 913 xanthine oxidase
A Sde ST A vxTes sl a9
7R AR dEA UE A acidE AMESIRLH, &
9|24 02 xanthine oxidaseZ A3 3FA T A. acid
0.5 mg/mL¥} 1 mg/mLolA ZH2F 94 +8.23%, 98 +10.12%
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Fig. 1. Dose-dependent fermented Rhus verniciflua extract
(FRVE) induced cytotoxicity in Sarcoma 180 cells. Cells
were incubated with FRVE for 4 days followed by analysis
of cell viability by an microtetrazolium assay. Values are
mean of three experiments+ SD. Significant difference
between control and treated groups was expressed as *p
< 0.05. DOXO : doxorubicin.
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Fig. 2. Xanthine oxidase inhibition of FRVE. Values are
mean of three experiments+SD. Significant difference
between control and treatment groups was expressed as *p
< 0.05. A. acid : ascorbic acid.
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9] xanthine oxidase ANEAHS HPoH, Folz<l &
2Fsls-8 BHYt) FRVE 3 sEo|&% o 2 §taks) &
gol F7HHE BHlom, o2 34 F& 5 1.5mg/mL
7 15 mg/mLolA 22 85 £15.01%, 99+ 16.02%E -
2]29] galslsS HATHp <0.05)(Fig. 2).

RAW 264.7MZF0M HZ <X 31}

Fd o= on] 437 4
E o83, nh-2 A A A
NO A2Hs &4 A3, oe] ¥ == 3]4]¥ FRVEY
NO A4t AErt FE-o&d oz A%s & & AN
t}. 0.3 mg/mL ©]3ke] FRVE A8 ¥ LPS 22|+
LPS 1 pg/mL @Y 2]+ 25 th2] NO Ak &
o2l ztolE YEN O, A5 AAH = wef

A - 0]5Xl - A58 - Md. Ahsanur Reza - 378 - 8|17 - o
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Fig. 3. Effect of FRVE on nitric oxide (NO) production
in RAW 264.7 cells. RAW 264.7 cells were treated with
lipopolysaccharide (LPS; 1 pg/mL) or FRVE at various
concentrations for 24 h. Data represent the mean with SD
of three independent experiments. Significant difference
with respect to control group was expressed as *p < 0.05.
Significant difference with respect to LPS group was
expressed as “p < 0.05.

NO 2 Aw7} 7H4dle Ao B w), FRVEE 3 mg/
mLollA F-212Ql FHF T3t e Ae=E FRIFHS

thFig. 3).

EiS| AT F0{ SMAIE

AR 2 978573 o8] §=2] FRVES HES 4
T FAA] BE AlFTlAM 14U 53t FRVES] 7113
AgE BFE A A9k om(Table 1), AlE E-o <]t
54385 SolA AAaAE YEREA] 23kth(data not
shown). §1¢] A3=E 53|, FRVEE Y E &3] A
Fo IS o LDsoat> AT 3 B5FolA 5,000
mgkg ol3dS & = YA

AZHst 2 283k Alg7|7E 5ot A5 HiE
P AF RE A AFo) FAHoew Fotet
A THTable 2). Z-2HS}ANAME 23} Aol &
9| FQl oA & YERER] fgkom AlEETke]
ARl o) A% 1A THdata not shown).

AR AT L s} 0, 625, 1,250, 2,500, 5,000
mg/kg®] FRVEE HE| 7 Fogt &, Fod2RE
AN@717ke1 14d B9t vid AlEE 9 S5Ee] WEE
B A3}, BE AT g S8l FAAEA A
B AR 25Ee 2Tk =3, tj2e ) vaA] #
o4 e AFHshs AEAER ko, FRVEY &
ol mE FoA91 Zo|7t HAFA] LUTHFig. 4).

2A 2 A7NFA: 142 B2k A7 F5 W
5 710 tisle] §911 WS Bast A3 o] &
Ao WAER] gke} w7k, Al v Ae] RAE #
Zet A3, foldQl Walrt #EE R EUTHTable 3).
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Table 1. Mortality and LDs, values in male and female rats treated orally with fermented Rhus verniciflua extract (FRVE)

Dose Hours after treatment Days after treatment Final
Groups .
(mgkg) 1 2 3 4 5 6 1 2 3 4 5 6 7-14 mortality
0 0" 0 0 0 0 0 0 0 0 0 0 0 0 0/5
625 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Male 1,250 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
2,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
625 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Female 1,250 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
2,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
*Number of dead animals.
Table 2. Body weight changes in male and female rats after single oral administration of FRVE
Sex Dose Days after treatment
(mg/kg) 0 1 3 7 14
0 2734 £2.7 2852+ 1.3 3162+ 1.9 3262+ 1.3 3470+ 1.6
625 2724+ 2.1 285.0 £ 1.6 3140+ 22 326.0 £ 1.6 3462 £ 1.6
Male 1,250 2734 £ 1.7 284.6 £ 0.9 316.8 £ 1.8 3256+ 1.8 347.6 £ 0.9
2,500 2744 £32 283.8 +2.4 315.6 +2.7 3254 + 1.1 347.0£22
5,000 2728+ 1.5 283.8 £ 0.8 314.6 £ 0.5 325.0 £ 0.7 346.6 £ 0.5
0 184.0 + 1.6 1950+ 1.9 206.2 £ 1.8 209.6 £ 1.5 213.8 £ 0.8
625 184.8 £ 1.3 194.8 £ 2.4 2054+ 1.1 209.0 £ 1.6 212.6 £ 1.1
Female 1,250 1852 + 1.8 1942 £ 1.5 2058+ 1.5 208.2 £ 0.8 213.6 + 1.1
2,500 185.6 = 1.1 1944 + 1.1 206.2 £ 0.8 209.6 £ 1.5 2134 £ 1.1
5,000 185.6 £ 0.5 194.2 £ 0.8 204.8 £ 0.8 208.8 £ 0.8 2132 +0.8
Table 3. Absolute organ weights (g) for male and female rats orally administrated with FRVE
Sex Parameters Dose (mg/kg) 0 625 1,250 2,500 5,000
No. of animals 5 5 5 5 5
Body weight (g) 347+ 1.6 3462+1.6 347.6+0.9 347 £22 346.6 £ 0.5
Liver (g) 151+£02 15.1 £0.1 15.0 £0.2 15.0 £ 0.1 15.0 £ 0.1
Male  Spleen (g) 0.7 £ 0.1 0.6 £ 0.0 0.6 £ 0.0 0.6 £ 0.0 0.6+ 0.0
Kidney (g) Right 1.4+ 0.0 1.4 +£0.0 14 +£0.0 1.4+ 0.0 14+ 0.0
Left 1.4+0.1 1.3+£0.0 14 +£0.0 1.4 +£0.0 13 +£0.0
Body weight (g) 213.8+08 2126=+1.1 213.6+1.1 2134+11 2132+08
Liver (g) 9.1+ 0.0 9.1+ 0.1 9.1+ 0.1 9.1+ 0.0 9.1+ 0.1
Female Spleen (g) 0.4+ 0.0 0.4+ 0.0 0.4 £0.0 0.4+ 0.0 0.4+ 0.0
Kidney (g) Right 0.9+ 0.0 0.9+ 0.0 09 +0.1 0.4 +0.0 0.9+0.0
Left 0.9 +0.0 0.9 +0.0 0.9 +0.0 0.4 +0.0 09+0.1

Values are presented as mean = SD. No significant difference observed (p < 0.05).
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Fig. 4. Food and water consumption of male (A, C) and female (B, D) rats given FRVE for 14 days. Values are mean

+SD. -@-; 0 mg/kg, -M-; 625 mg/kg, -A-; 1,250 mg/kg,
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A &9 oy Fiel e e SHREcEE
hesperidin, catechins, rutin X3} <F 4,000 55 ©]
ol g A Art [18]. Al & oFg] Ao U]Z]‘C‘ g
79 EFFHE0lE T in vitro9} in vivo oA FAks}
9 FgAF e e A a3t RaEen
(4] 2 A2 ool =g Bhofs Ao el
F3E (Acorus calamus L. var angustatus), 5-3HLonicera
Japonica) 183 2UF FEEf tjdh *311]5“4 A+
E.o] o]rjr 6, 14’ 18]. -1 %:. 14.._|_. _ZFZ%__ Agg]ﬁ—)ﬂ
EZ=ZA, gallic acid, protocatechuic acid, butein,
quercetin, sulfuretin ~Z2] 3 fisetin 5] ZglH-o|=7}
HAEAT 2] B3 U FEES G "2, O
E]J— e Soll gk k=g (12, 13] 22 &34k
9 FAZ 715 [18]0] FEA Ut 131‘/} 2
HE F unshiol® Ao Sel AT Aol
F2kgo] Sleof [2], fr718ulel od 28 FEE [2, 13,
14] urushiol 2 A 74 St 9o ols 2UHe] EEH
o= ARG-E of gl vhETh

B Aol o9 e BADE AFska, 20
F FENo| FFW AN (Fomitella fraxinea)S 7% 3]

EAQA?L

-X-; 2,500 mg/kg, -@-; 5,000 mg/kg.

urushiol A 78kt $1¢] HhH-& 3 & [4]0] 28] 2
IERom, 2UF FEE FeHal FHEo] +EH
A (Trametes vercicolor) 3% BT} H o]t laccase E4
Rom, LU = urushiolS 154.15 mg/100 goll Al
10.73 mg/100 g= A A8 TEal B ] O, urushiol
=49 o) Fghste] BalE Rl AFAHRE 29
w2 A Al tig AEE A R gl
wEtA] 2 AFoM e 2o T8 ST
9] o] & B F=& 3l 5N (Fomitella fraxineays
Z*Z—ow LgAZ 2R FEE(FRVE)S Algol A
3110, FRVES] AJ|&AS dolr izl 3etehy,
%ti} a3 9T ALl tigk AlES A S
TS FRVES] 494 8- fl5te] ©3] A4 Fof &
ANEE DA
MTTHS ©|§-3 FRVES] U484 IS 243 2
, F dIZEO 2 ARE-H 0%l DOXO%}F FRVE®] ICs
e 7+ 6.29 +2.83 ug/mL, 0.23 +0.25 mg/mL=E FRVE
= doxorubicinfl] IR0 °F 4% =9 stEAde vt
AL Y & 5 AU Lee T (1319 AT 2
-9 ﬂiiLﬁ-tﬂl e 13 FZE 50 ug/mLo] At
Y B AET FZF AEQA BIAB A EoNA 10.4%2]
LD S 7Ho] BEon, & AlFe] FRVES] &

o]E

:4,
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&ghAd-& Sarcoma 1804 X9l thake] 0.03 mg/mL &%
oA 37.29%2] I B4 YERNUTE FRVEE Lee
%[13]0] Bsk 3ok A5 oF 3uE Afdoe s
F2 A% TS YE AL gl o]y Apol= ¢
e}

AT wE Yok BB Aolg, ARzE D
29 B0 vt AESA 28 2 32 Pyl o
& 74 o) Aol g $o 9% 9T SO ARH,

14 5
TS FRVES W gk 3k4ks) €4d-8 578 3124}, xanthine
oxidase A3l TS A A3, NRFLE ARE FH
o171 A. acid?] lmg/mL 2} FRVE®] 15 mg/mL2] xanthine
oxidase®] A3 A2 7H7} 98 £10.12% L3l 99+
16.02%= frAFgH 31kst g 3+5 vER It FRVES]
oy 34 FLE 5 1.5mgmLet 15 mgmLolA zhzt
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