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Abstract - Here we report the protective activity of cultured Acer tegmentosum cell extract against liver damage in rat
intentionally instigated by D-galactosamine. Local fat degeneration and infiltration of inflammatory cells were significantly
decreased in cultured A. tegmentosum cell extract administered rat. In addition, acutely increased AST, ALT, LDH, ALP
activities and lipid peroxidation and lipid content by liver damage were recovered in experimental rat administrated with 4.
tegmentosum extract. These results showed that cultured 4. tegmentosum cell extract has a role in blood enzyme activation
and lipid content restoration within damaged rat liver tissues. Moreover expression rate of TNF-a which accelerates
inflammation and induces tissue damage and necrosis was significantly decreased. Also activities of antioxidant enzymes
were more effectively upregulated comparing to those of the control group induced hepatotoxicity. All data that cultured A.

tegmentosum cell extract has a preventive role against liver damages such as inflammation, tissue necrosis in rats

by

improving activities of blood enzymes, antioxidant enzymes and modulating expression of inflammation factor, suggest

that cultured Acer tegmentosum cell extract is an effective medicinal resource for restoration of hepatotoxicity.

Key words - Acer tegmentosum, D-galactosamine, Hepatotoxicity, Liver

M o © 7h9S qstol 7 atel 71
Tzl ArgAlell slEshr] de AA FF=

0o qEsp
vl

Fgjole FA3H F8lr|&o] wda 013 slelEAEA 9] 2 &d&A Qlth(Lee and Friedman, 2011), ]33k 7H2RS: o]
7%, Alef, ufo li A &A), A A 7A 5 M2 S/dE5H o 99l 2] 5517] 9lte] LA o & ARGE|AL Qli= 7HAS A
g e Zo] o= Qlet, ofof whef X 7k ‘% FER, o] BARE T o A HET} malotilate7} O 0]
W, G, DAEF, AT oF T 22 2 A W s/ E4o] thet HoARg ko= 10 Al oy WL
| o) Wi Eo] S o] ARRl A EA = EHTEE et o] = eolH, FAHE S I s] Uepdty, o] whet Fat
T AR thefgt aQlo] oJste] RIs] doluh= Agto R o] A oA 7Hagk T oY At Sl 710l 18
5o] gt B A, S5 FA H oFEol| &fsto] WA E Tt B HAE FHY 7154 AE aAE EeEstalal st 9ol
7] ol thefetA|ul o] 5 & ¢l8f REEE= o5 vk 2|42 0 & o] o) 2] 11 QJTHLim ef al., 1999; Murakmi et al.,

WAXKL: ewseo@andong.ac.kr
Tel. +82-54-820-5462

© 2 o¥x]o ML (AhetRItEM SRl 1o, oo REHEMY BEHE YUY

B2 AGLo] AAFGUT(Acer tegmentosum)= THELT}
(Aceraceae)ol] £3= AW E O 2 olof tfst AJg|EA] o

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



H#ZHIEE Korean J, Plant Res, 28(5) : 551~560(2015)

L& Hong et al, (2007)0] AFAS L] B3] ¥ 228 =
ethyl acetate®} butanol E&lof| 4] 735t ARSI} =2 14|
AapAkel B3-S LFERAS B W01 Shin ef al (2006)<- 9
o, 719k, HIoh Bl 3ok A2 FollA] oA e A ankE

Bk uf Qlok, AFAGUO] R0 RE dEfrl ] salidrosides=
amyloid—{39]| 2Jgt Aks}2] AEd|2of tiet A A E B AL
(Jang et al., 2003), A &4} A (Zhang and Liu, 2005),
ZA)3E cycle (Zhang et al., 2005) 9 3R tAlo] u]x]
£ G Wang et al,, 2004)°] thgt A7} zley=]o] gF
Kim et al, (2008)> 4HAFUH-9] salidroside”} /\}Oﬂﬁ}E‘r/wﬂ
o°ﬂ o2 BE GIHE doli ] 9Jate] 228
A RS BAF} v} 9Jc)
%\Jr of 234 salidrosidel= ThIRH Ae] ] B4
17] 2ol theF AYARS 53t salidroside?] 3= A
A o S0 Pl 200 U W e
H & 53 salidroside] EHF/k AAF 714 S Bhol
olelat Alzile} 3l YA Fi52
OJ’SPJ—Z} AT Al FEE0l

of w)A) Fake o} sl

zj;'f
>
E o
mg,
O_t_.

R
Eorr e R
PH =)

ofi
-

P

sy

Y

et _:
oo

do rfr ot
L 2
o IO
rlot
:{ﬁ

d
o:

g

Mz A &Y

ARFTE 9 Aok

B Ao A 458 A 31F|(Sprague—Dawley)= (55) AHE}
oA FYsRGom ARsAoll A Ut 557&(%5 21.4C £
0.05C, FIk 61%, YU 12A17F F7])0l| A ARS3IGAT, 4]0]

25004
2000 |
1500 M

1000 A ’

Absorbance (mAU)

E1} A} (AIN-93G purified rodent diet)E F53] A %5}
A SpoA 152 4t 403 5 A0 150 £10 g2 S 4
wstol Aol AHSHAT, BE SR e et
=5 058719 A5]0] 5018 23t 5 AXSHATH014-3-
1111-07-01), & Aol AREE AJekS Sigma—Aldrich (St,
Louis, USA) 258|513 om 7]Ete] Aok =2 7]
—6]-}\1\]:}_.

X Fll‘
¢

F

1\‘“ 3z l:l“ ok

AAEUT(Acer tegmentosum) @] Qi 27|15 k5 cnz 4
St & 1% sodium hypochlorite solution¥} ofgH-2-2 o|-8-3}
AESIGLH AEH AEA = 1m X 1 g A7 |2 AE S

£

30 g/1 sucrose, 8 g/l agar, 10 UM a—naphthaleneacetic acid
NAA), and 0,2 UM 6—benzylami—nopurine (BA)7} Z3F= 11
2] LS medium (Linsmaier and Skoog, 1965)¢]| 7}8t th&-24°C
of eyl A 857k A 25t A AE st on feg
Hol i 47 7120 2 28 AR TAST, o] F A
3 N vljokS $Jote] M3~ 221230 g/l sucrose, 10 uM
NAA, 0.2 UM BA ¥ 1 g/l 2—morpholinoethanesulfonic acid
(MES)7} 3=l Gamborg B5 medium (Gamborg et al., 1968)
50 mlo]] AgJat & 24°Co) ek=Ao|A] 110 rpm© & SHFA]7|H

A jopstlon 0% 71202 HA BAI,

—~

o

Fgl AASUE A Zo|F 22 A salidroside?]
=, AFE 9 A
wjofE Al X1F o2hE Fol 34eetom 244175t

T

‘J'WI "J‘J!u"'f ”l “"ijl'JLﬁJUJﬁJ‘.,MJ IR Q

Ao — — A A B

o 5 10

20 25 30

Retention time (min)

Fig. 1. Chromatograms of extract of cultured A. fegmentosum cells (A, boldline) and salidroside standard (B, dashedline). Stationaryphase;
Capcell Pak C18 (4.6 x 250 mm), mobile phase; 5% methanol in water, column temperature; 35 C, flow rate; 1.0 ml/min, detection;

UV 214 nm,
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Fig. 2. LC-MS spectrums of extract of cultured (A) A
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=2 A 33 &3t & S S AR 55
74}_8} Atk A =ZEo| x3H salidroside?] TS HPLC
B of whe} 10 mge] A 2252 0,45 i membrane filter
014??_} Hlgks 1 mlof] 88lAX] v ojTsto] Shiseido
Capcell Pak C18 (4.6 mm X 250 mm, 5 m) Z o] A2k HPLC
systemo]] A& 10 plE Z9lsl5ict Ad 252 35C, UV detector
(Agilent Technologies, USA) 9] A& oA 214 iz A A5}
a1, 0,05% TFAC] EZ3+E water—MeOH (19:1, v/v)o|A] 1.0
nl/min 22 $Z313It}, o] ¥ salidroside EEATS o8
sto] AEASUS M 22 SF =25 salidroside®] S 5%
St A} oF 9% w/w =2 salidroside 7} 3= 0] Ql= A o=
golE) gt AFASUE HZufjof 25 salidroside?] &
A2 LCQ-Decasystem (Finnigan, USA)S ARE-SHLC-MS &
AHE ol-&sto] glaklth(Fig. 1, Fig. 2).
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.tegmentosum cells and (B) salidroside standard.

7H=A] ke D—galactosammeg %7()} 01]3}3"9\9“:‘1, Al
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(lactate dehydrogenase) & ALP (alkaline phosphate) 2412
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EI7HRS A7) B EARS A 7lslod 37CoflA] ALT = 304, AST
26057 HESAIFIC) o] 3 A AHA|oH(9, 4—dinitrophenylhydrazine,
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SOD (superoxide dismutase) 2] 4J-& McCord®} Fridovich
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buffer (pH 7.8), 0.1 M cytochrome C, 50 mM xanthine, 0,1
mM EDTA, EAolo] E3E §oS 25ColA] cXat Tk
Wkstol w2 AL
nmof| A 10% T2 15027 T4 =S 2A4519th Xanthine
oxidase A7}EFS G A0S RO5)A] kL HRS oo Bl &
27} B} 0.0257) H| =S 2451 SOD & *é% cytochrome C
O] gkl &= 5 50% AAISkE O 1 unit O = A OJsIGITt, CAT
(catalase) 2] AJ-& Aebi (1984)2] vl ol whe} 24515t} 50
mM phosphate buffer (pH 7.0), 15 mM HyOp 203} 1 mg
protein®] A|8£E 92 T 240 nmof| 4] 357} ¥glE = YT E
S48t 2% 60% 59| H:0, A% S =R e S
o} A40) SL 1 mgo] Tl o] 145 5etof 1 uMe| B0
EA)7l= 849 oS 1 unitZ SFETE GPX (glutathione
peroxidase)®] AL Flohe ef a/. (1984)2] WHoj e} =74
5199tk 1 mM EDTAE $H-8-3F 100 mM phosphate buffer (pH
7.0), 3mM GSH, 0,45 mM NADPH, 20 mM glutathione reductase
0.72 U2+ mg protein A/ S 211 37 Col| A 5871 vF2| 8k o}
4 mM cumene hydroperoxided 715 & H-3-3- 7iA|5}o
340 ol A] 35 Eo} WalE]s S 245t} §40] 3
AL 15 Zotof 1 umol @] NADPHE NADPZE AlSel= a4-9]
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[

Total RNA #2] ¥ PCR

7k Z219] total RNAE TRIzol reagent (Gibco Inc,, USA)<
0]-&35}0] 32E3F 3 total RNA clean up kit (Ambion, USA)S
ARE3lo] AAST), A A E RNAS template® SuperScript
™ kit (Invitrogen, USA)S 0]83}9] single stranded cDNAS
A2, 74540 B FAES |5 o2 £Eap)
213 primer (Table 1)S A|2Fs}5 0 7+ S A z10) Whe] A=
£ mGAPDH -7 219] W& a} vl wsto] gelskgiet, f-44H2)

Table 1. Selected genes related hepatotoxicity and primer sequences used in RT-PCR

Gene Sequence Cycle Tm
5-TAC TGA ACT TCG GGG TGA TTG GTC C-3' .
TNF-a 30 60C
5'-CAG CCT TGT CCC TTG AAG AGA ACC-3'
5-AAC AAG CAG AAC CCA GTC T-3' .
HO-1 30 50C

5'-TGT CAT CTC CAG AGT CTT C-3'

554 -



AAGTUF M2 +550] D-galactosamine & g4 7ol vjx= S a3t

WH 2 #7] 95 5 gel image analysis system (Core Bio
iMaxTM, Korea)o|A] UV illuminator2 A5 215} 00,
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A} tJA}E] o] trichloromethyl free radical®} 22 thARE7HA|
2 o] AAIE 202N o) B Tl
ARl MEZHALS G5 (Letteron et al, 1990), D
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E 7|3of= ke F2] o= Ao F HEo] 917] wjio
(Keppler et al., 1970) & ¢1G0]| A+= D—galactosamine2 A&
ato] 7S REstolTt, F Aol A okEe] ofgh 7Ha gt
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APATH Al 9F F2E50] D—galactosamine £ & ¢
gF 7k o] nlA|at R Bto] u]X|= Y RABHITE tix
0] 7F A& FA]of YRS 7&*:‘.41}3] (hapatic acinus) 2| &
2 F9JolA ‘%‘%Mﬂ%ﬂ“—‘iol THE| AL SAA7F FE R At
2t 7} 7P “017@1 QLo ojw gt 225}
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Table 2. Changes in body weight and liver weight in experimental groups

Weight (g) Relative liver weight

Group Body Liver (% of body weight)
Control 200.0 + 8.4 6.5+ 0.5 325 + 04"
GalN’ 190.3 + 6.4 57 +07 3.00 + 0.8
Silymarin 1974 + 8.7 6.3 + 0.5 3.19 + 04
UDCA 1957 + 5.3 6.5 + 0.7 332 £ 0.6
Sal-30" 197.4 + 16.2" 6.5+ 1.1" 329 + 0.8
CE-300" 198.0 + 10.0 6.7 £ 09" 338 + 0.9

“GalN group: D-galactosamine (700 mg/kg) only treated group.

*Sal-30 group: Salidroside (30 mg/kg) treated group before D-galactosamine injection.
*CE-300 group: Acer tegmentosum cell extract (300 mg/kg) treated group before D-galactosamine injection.

" < 0.05,

"p <0.01 indicate a significant difference between the control group and the GalN treated group.

*p < 0.05, **p < 0.01 indicate a significant difference between the GalN group and the medicine treated group.
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Fig. 3. Photographies of rat liver pretreated with chemicals show the protective effects against hepatotoxicity. Rat were treated with
chemical orally at intervals of 48 h, 24 h, 2 h before D-galactosamine injection. (A) Control group, (B) D-galactosamine (700 mg/kg)
only treated group, (C) Silymarin (25 mg/kg) pretreated group before D-galactosamine injection, (D) UDCA (40 mg/kg) pretreated
group before D-galactosamine injection, (E) Salidroside (30 mg/kg, 100 mg/kg) pretreated group before D-galactosamine injection,
(F) Cell extract (300 mg/kg) pretreated group before D-galactosamine injection. (X 20) - Scale bar = 100 ¢m.

onj FRAO 7 TN 5ol o3t HR3} Wit
(Fig. 3B). 272 AM-H silymarin A3, UDCA A9
o % Sal-30 AT A9 LA MAk= THEEA] QAL
Fo502 AT GEA2E] HE0] BETAO GaN
AT Bl e o 7 A== e njujek 2oz SRelE gl
(Figs. 3C, D, E), ¥P CE-300 A E10] ¢ =422 7H43}
A 2402 Qlat BB} B AL AP} o 2 s )
O ZHA|3E f 37119 Bo] EAfsar Al 5]l o3t ARt
A QAT H90] BT A FAEE ATE Rl
thFig. 3F). Wills@} Asha (2006)+= D—galactosamine 5619
wef QIR ThA 32 jAfe} A, AL JE R A2
SEI7F A vebd o Aaake|ate] A&l Lygodium
fexuosum® Hel3o) utek 74 so] ZHAsHgicka B gt

Atk 2 ALl A] CE-300 A ¥+ D-galactosamine2] Fo]
T ARl 7 /do] WGl o 7 24 9] SRSt 1]
AR B33 AR 7 FhAE] o] t 2o ZF 22| 1} frAksE
A FA SR AoZ AT

29 43 24

AU Al Zfof 550 7ol tigt 2o avks
ofii7] 915fo] Hal W] AST, ALT, LDH % ALPS] 248 %
“gotalet, thato] AST 2432 60,1 + 3,2 TU/LE YEg o
D—galactosamine 0 & 7F=A]S G483 GalN A&w-2 150.0
+ 15 TU/LR froJsHA| S7kskiet. Wb CE-300 dade]
AST 841-2.90,7 £ 1,8 TU/LE YR AT 2512l silymarin,
UDCA % Sel-30 41510} A1 48 Biek 2o} o] ALT
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Table 3. Activities of AST, ALT, LDH and ALP in the rat pretreated with chemicals before inducing hepatotoxicity

Group AST (IU/L) ALT (IU/L) LDH (IU/L) ALP (IU/L)
Control 60.1 + 3.2 356 + 2.0 1041.2 = 112 5342 + 12.5

GalN 150.0 + 1.57 101.0 + 3.5" 2317.0 + 13.17 850.0 + 12.3""
Silymarin 933 + 0.5 49.0 + 127 1480.0 + 13.5" 623.1 = 102"
UDCA 952 + 35" 50.0 = 0.5 1530.0 = 14.7" 612.8 + 16.1°
Sal-30 92.1 + 09" 552+ 0.1 1680.3 + 233 5974 + 12.9”
CE-300 90.7 + 1.8" 45.6 + 0.9 13172 + 19.1 504.1 + 14.4”

"p < 0.05, "p <0.01 indicate a significant difference between the control group and the GalN treated group.
*p < 0.05, **p < 0.01 indicate a significant difference between the GalN group and the medicine treated group.

3 GalN AFT-E 1010 + 3.5 IU/LE &2 FAS Hon
CE-300 A3 45,6 + 0,9 TU/LE GalN+o] H]3] ALT EH4J0]
8| WA ZAFE| T, E3F LDHO| 2482 t2o] 1041,2
£11,2 TU/LR1H] BH3)| GalN AlEl#o] 2317,0 £131 TU/LOE
Ueht 2§38 3 22 58 B0 CE-300 A9
74-5-1317.2 £19.1 TU/L= YR 7 &430f| oJsff 5438] 571
T= LDH 428 AAF 42082 BE5H= 210 2 Solw]ch
T2 20) ALP 424|%= 534,2 £ 12,5 IU/LO.& VFER}O 1 GalN
A§IEe] 79-850,0 + 12,3 TU/LE t) 4o ]3] -2 4252
HEIek, T2 CE-300 AEwhe594.1 £ 14,4 TU/LE LERL
otz o8 Rok= A Ushfiick(Table 3),
Z|i* Park et al, (2008)2 W= Taraxacum officinale) & 5
Z=°| D-galactosamine®]| 28}l -§-2]5}A] 5712t ASTL}ALT,
LDH Y ALPY| /& t 22t FARE E 08 AaA|A 7F
22 A o7 5 ek Zlol2al AJARRHHE §ltk, Et Kim
et al, (2004)-2 A XA Kochiae fructus) /338

o] D-galactosamine T Foftof| H]3|| 7F o= Q1
3t ASTS} ALT B4 9] 5718 A2AA 1 &2 WA=
o E3F7} QIekar ghup Qi i Aol D-galactosamine®
sl FASHA| A5 AST2HALT % LDH Vg2 tzwtof H]
3f) GalN Aol A =4 57 el = = Eel=dl, CE-300
0] 73 GalN A7} vlasto] 7k &4 A a0 g
HlLA GO R HFEhs A 07 2AEIC

o
o,

N

o M
fllo o

AAF £4

APAGUE M| ZHQF &5 0] D-galactosamine®] 2J3] -f-
T Aol WA= FaFE Gobd AR 7F 22 W A1 EekE
o} ek A gHEe AR theate) A AR 33.0

Table 4. Compared effect of cultured Acer tegmentosum cell
extract on the concentration of the liver lipids against hepatotoxicity

Total-lipid Malondialdehyde contents

Group (mg/g liver) (1g/mg protein)
Control 33.0 £ 1.1 1.2 £ 0.9

GalN 633 + 20" 2.1 +03"
Silymarin ~ 41.7 + 1.7 1.7 £ 05
UDCA 402 + 0.8 1.8 + 0.4
Sal-30 382 + 1.0 13 +03"
CE-300 39.9 + 0.8 1.6 £ 0.5

"p <0.05, "p < 0.01 indicate a significant difference between the
control group and the GalN treated group.

*p < 0.05, **p < 0.01 indicate a significant difference between the
GalN group and the medicine treated group.

+1.1mg/g= YEFE O} D—galactosamine & 2 7H=A1S SHE
3} GalN AlF-2 63,3 + 2,0 mg/g& 3-0)51A] 271813t} o]
2|3t 57h= CE-300 A @lwto] A 2ehef= 89.9 £ 0.8 mg/g=
oJSHA| ZFaxsto] 2wl silymarin?} UDCA A9tk
AR EAS Bkt BikekA A e 1.2+ 0.9
pg/mg QUE| REsf 7=/ Rt GalNwh2 2.1 £ 0,3 pg/mg=
=8 58 Hor) W CE-300 A w9] ¢ daksiA A
Fgol 1.6 £0.5 pg/mg= e A 22t FARE 22
2 3 EEE S HtHTable 4).,

D-galactosamine?} 22 =4 E4E52 YA Y oxygen
radical ¥} 2= EAZ A A2ef 44432 59 sl
E30} ARk AT, AR E328t ARARE hydroxy —
peroxide, endoperoxide, polyperoxide § A AIAISHEZ AY
A %]o] malondialdehyde (MDA)Z E3|=it} AU MDA7} A}
A% A A Bl of Rk I THAS), By, o
& Tt ERA Aeks 6] dlol MDAE 54 R
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QLAie} AV AEe|Ag ESH EARAE UelA 9t

(Vimal and Devaki, 2004; Spiteller, 2007). Eu et al. (2010)-&

theanineol opA| Eotu| o] ofgh 7+ ) ZHARSEA] A o v] 2=

& ZARRE 21} theanineE 223t A9 -o] ISR A=
]_

= Yaa A S22 o] opEofu]itlo] o] 71 &
AFS 7471 28-S UERTkR Sttt o]} o] Lee

)
ot al, (201)& B Lo FHLRE Foldl ¥ WAHOR
offehee golat Ak 24 o) A S5} 4SS 42 o
ANA Gs8o] O 7 O RTE 2K ANHOE B
53 Floleka A4k Sl - Ao A CB-300 AlE
S8 54 QU ABE AEAAR Q3] AHEE
48] G o ThE9) silymarini UDCA At
T} AR 42802 A7) SO Hok A AThaf o)L 7

::2

I R
APAGU M| 22 QF 55| D-galactosamineo]| I3t A
82 AE| 2o A S obr A} 7k 27 Yfo] gk
sas S AR 7 AEdd SoD 2442 D-
galactosamine 2] F0]0]| wjg} ZF4a5}o] GalNTLo] 29,49 £1.11
unit. 02 7} W2 SOD Bd& Helom, o2t A B W
B} CATS} GPXOA & LR} GalN+22] CAT E4-2-19,98 +
1,02 unit, GPX A2 9,06 £ 1,21 unit > & e} GalNgoj|
A FGABFE A0 SAlo] B ZhAGHe ARRS Bl vhHok
73 W2l silymarin A3 UDCA Ao+l GalN A g
of uje} FHAteta o] Fio] M} E o] TRt AR
22 Wtk CE-300 AlEt2] SOD ZHAJ2 31,51 + 4,83

Table 5. Activities of antioxidant enzymes in the liver of
Sprague-Dawley rats

Group  SOD (Unit) CAT (Unit) GPX (Unit)
Control 38.13 + 2.44 2457 + 2.11 19.22 + 0.98
GalN  29.49 + 1.11° 19.98 + 1.02 9.06 + 1.21"

2045 + 136 14.02 = 0.99"
22,00 £ 133 15.03 + 1.00
2001 + 095 14.12 + 032"
CE300 36.51 + 4.83 23.11 £ 2.01 1622+ 110"

Silymarin 35.29 + 4.16
UDCA 35.10 = 9.01°
Sal-30 3631 + 8.10°

"p < 0.05, "p < 0.01 indicate a significant difference between
the control group and the GalN treated group.

*p < 0.05, **p < 0.01 indicate a significant difference between
the GalN group and the medicine treated group.

unit, CATS] 42 23 11 £ 2,01 unit, GPX2] AL 16,22 +
110 wnit 2 ZAYE]o] st AR S0 2 SjElo] 7
%S LERASIEH Table 5). Lim (2008)9] 0] w}el A1
SRR ZhEAS e Aol vig) Wa YRof(Ale
vera) 5 A 2|3t AET-E SODL}F CATE] EAo] foJ8HA 57}
Eo] A} 7 de Al le aaprh Avkar gk ap glom, ot
(Allium cepa) =Z5-2 t—BHP A &]o]] 2J3] &AFE 7HA|3Eo)| A
THA|E f HAkeka 2 0] B S7HAA THEAol tidt R
A= 7F=r}a1 $F v} QIoHRhim and Lim, 2005), & A5Lof|A]
= AASUE A2 3EE0] Ao wheh eHiteka o] 24
o] YR O R SNk kS Holal glo] 1A &4
off gt Al5}a AEGAS HaA7]e Ao 2RIE

TNF-a H3d& &4
AAGU AlZujof FEE0] 75/l 23t 549 Afol
E7RIo| WX & FaFE Yol $8f GalN Aglto] gt A
St A TNF-a e 241813t GalN *e‘@ o
B o 21L2) TNF—a 98- 36.0%°0. 2 UEFL: 3
9] silymarin®} UDCA A& -2 217} 56,5%, 70.6%% ZHQ1E]
Qjt} ESHCE-300 AEF2] TNF—a W
o] GalN A@lwtof Hsf F& 2
of = H Atz o)l fHkE 7k &4 /\] %"*éﬂ%] 1
Alzoll A e TNF-a7F G585 SRAA 2234 2
IS Gk A 02 & A QIth(Simeonova et al., 2001),
Shin et al (2010)2 AHFEIAS Eolo} A3 o] E2 TNF—
o Few ol vls 3] S718H.eu A RK Gardenia
Jasminoides) S T8 wg} &3 TNF-a9] =7} 34 7
AEj9lom] AR UHE ool 7 ME Fa} et gt
v} Qlt}, T3 Kim et al, (201002 5

ZH Camellia sinensis) <=

Control GalN Silymarin UDCA Sal-30 CE-300
TNF-a
l I l I I l IGAPDH
© 100
>
2
§ ®
B
v
2
50
3
2
B 25
i
i
[s=1
22 0
Control GalN Silymarin UDCA Sal-30 CE-300

Experimental group

Fig. 4. Compared effect of cultured Acer tegmentosum cell
extract on D-galactosamine inducible TNF-a production.
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