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Ajuga bracteosa Reduces Liver Fibrosis Induced by Carbon
Tetrachloride in Mice

Abstract

Ajuga bracteosa (Labiatae) has been used in traditional folk
medicine for its hepatoprotective agent. The purpose of this study was to
investigate the effect of 50% ethanol 4. bracteosa extract (ABEE) on
liver fibrosis induced by carbon tetrachloride (CCl;) in mice. Hepatic
fibrosis was produced by CCl; (10%; 0.1 ml/10 g body weight, p.o.)
twice a week for 8 weeks in mice. Mice in the three CCly group were
treated daily with distilled water and ABEE (300 or 1000 mg/kg) via
gastrogavage throughout the experimental period. CCl; caused liver
fibrosis, featuring increase in plasma transaminase, hepatic
malondialdehyde (MDA) and hydroxyproline (HP) contents. Compared
with CCl, group, ABEE (1000 mg/kg) treatment significantly decreased
the activities of transaminase, hepatic MDA and HP contents. CCl,
treated mice significantly increased the hepatic contents of interferon-y -
interleukin-10, while ABEE suppressed these mediators of inflammation
in liver damage. Histological evaluations showed that ABEE could
attenuate the liver fibrosis, necrosis, and expressions of CD14 and CD68
that were induced by CCly,. In addition, RT-PCR analysis also showed
that ABEE treatment decreased hepatic mRNA expressions of
lipopolysaccharide-binding protein, a-smooth muscle actin, collagen
(al)(1), CDI14, CD68 and tumor necrosis factor-a. In addition, ABEE was
found to inhibit LPS-induced NO production in rat Kupffer cell.

Various fractions of A. bracteosa, especially chloform fraction, were
found to inhibit LPS-induced NO production in RAW 264.7 macrophage.
A. bracteosa chloroform fraction (ABCE) inhibited the protein expression
of iNOS. ABCE reduced phosphorylation of IkBa, NF-kB p65 and p50
protein expressions. In addition, ABCE inhibited phosphorylation
mitogen activated protein kinase (MAPKSs) protein expressions, including
ERK1/2, JNK, and p38.

ABCE suppressed the activation of NF-kB and MAPKSs, then
regulated downstream inflammatory factors such as NO and TNF-a. It is
reasonable to suggest that oral administration of ABEE significantly
reduced CCly-induced hepatic fibrosis in mice probably through the
anti-inflammatory action.
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& 4T (Riaz et al.,, 2004) :

(= ) bracteosin A:
(22R)-5B,6p :22,26-diepoxy-4f,28-dihydroxy-3-methoxyergost-24-¢
ne-1,26-dione

(= ) bracteosin B:
(22R)-5PB,6PP:22,26-diepoxy-4p,28-dihydroxy-3B-methoxy-1,26-diox
oergost-24-en-19-oic acid

(=) bracteosin C:

(22R)-22,26-epoxy-4B,63,27-trihydroxy-3 3-methoxyergost- 24-

ene-1,26-dione

P
MeO ﬂ,/ 1R=Me
OH 2R =C0O0H

Fr#1] lipoxygenase enzyme 7= 4 4+ (Riaz et al., 2007) :



(= ) bractin A:
(2S,3S,4R,5E)-2-{[(2R)-2-hydroxydodecanoylJamino } triacont-5-ene-
1,3,4-triol

(=) bractin B:
(2S,3S,4R,5E,8E)-2-{[(2R)-2-hydroxyhexacosanoyl]amino } pentadec
a-5,8-diene-3,4,15-triol 1-O-B-D-glucopyranoside

(=) bractic acid:

(572,10Z,157)-2-decyl-4,7,8,12,13,17,18-heptahydroxy-20,23-dioxop
entacosa-5,10,15-trienoic acid
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4ri & f4 i 4 fs (Alanine aminotransferase, ALT) ~ % F* % "iefk & 3 fis
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GPT (Glutamyl pyrubic transaminase) > i & 5 23 F5 P > R E W45
- 15 AST  §_GOT (Glutamyl oxaloacetic transaminase) * 5 3" %+
B SR B Ree? o R XA EF 0 AST e ALT ¢ 44223
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1997) -
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F 8 e S 5 2w e (histiocytes) 0 B ¥ R AR 5 AL E e
(osteoclast) » 7% FR4L 5 %% E v tw #2 (alveolar macrophage) > #4! (ke
SO 5 A 5% R e fe (microglia) > A AFURAL 5 B S w2 (kupffer cell) -
B EEA 5§ P e %2 (Sinusoidal lining cells) > 7§ 4%F- &
(mesangial cells) °
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sn¥g (kupffer cell) (Haubrich, 2004) -
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SRR T e B Bcen 35960 1% R 38 B § (Gregory and Wing
2002) o B e i FrEAR L e o deiop e I A
Fei s mFEM F % % (Muriel et al,, 2001 ; Muriel and Escobar, 2003 ;
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B FAEREF R LA F - d BECAPFURS
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(pro-inflammotory ) # & » & & ¥ 2 3L i% i
F 2o LPS & %2 % (40 interferon-y) fipc™ » 4 § A E T

(Schwacha, 2003) -

(Z) RS moe s i

EXwieg ki pdoe 4 PRSP SEPEAFFGT 0 ¢
M g Z &% L F]3 4r ¢ Tumor necrosis factor-o (TNF-o) -
interleukin-6 (IL-6) ~ interleukin-10 (IL-10) % > &_i¢ 'wm*e 4f i (Su,
2002) c § Ermmie A I EE L 18 0 A H Begae 4 2 S A
HAlfe €7 2% > F% > CDO8 ¥4+ METE vfimbe 51t ch
#z (Roberts et al., 2007 ; Mandrekar and Dolganiuc, 2007) o

LPS L f:ff S LA end £ > FE B § = BIA
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(1) O-antigen (2) core (3) lipid A > 2 ¥ lipid A #_LPS i & &5 (430
e A HEA e F P RFAEITFRECENY g RALFY 5 A
LPS % %> * ¢ %iF LPS i /25 1 B < %% (Qiu et al. 2005) » LPS ¢
HiE Y i R R Y 0 314 B > LPS € ¥&f LPS-binding
protein (LBP) ez ZFf( P24 2P LBP d MR A74 & > 22 LPS
254 LPS/LBP #f £ & » 7 it LPS 21 £ < % %} 7 CD14 & 2 >

iem & 45 T % & 7| Toll-like receptor-4 (TLR-4) » & {é 4 #-3 4 & » '
Pz > )]s X F]3 4o superoxide radicals ~ TNF-o eh & 4 > 3 3R IF58
e & (Wheeler, 2003) - 3% 57 3 « 7 LPS ¥ iE 137 5 A enid
#Li2 /2 » 2 & 5 nuclear factor kappa-light-chain-enhancer of activated B
cells (NF-xB )% = Mitogen-activated protein (MAP) kinases( MAPK )

fai¢ /= (MiJeong etal.,, 2009 ; Kim et al., 2007b ; Kim et al., 2007a) °

NF-xB e XL F ¥ $imens d D p o fvf 544 ¢ > NFxB ¥

A & 1 #87 Al i CRel (c-Rel) ~Rel A (p65 & NF-kB3) ~ Rel B ~ NF-«xB1
(p50) ~ NF-kB2 (p52)  NF-kB d 7 o = B ~ 48 & & 5 b = F 48
(homodimers) s« ¥ £ = 4% (heterodimers) > 12 p65/p50 £ = B 48355\
Faks ¥R T E G R4 g sE P (Teng et al, 2006) o ‘@ B A
LT > dmde ¢ e p65/pS0 € fedrd] B E | e Inhibitor of kappa B

(IkB)% & - m IxB ¢ 24 NF-kB ¢ nuclear localization signal (NLS) -
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RHAgZE NP @ g Lo FP o IkB 724 5 IkBo~ IkBp ~
IkBy ~ IkBe 2 Bel-3° 2 ¢ 31 & chg-v 5 IkBo o NF-kB f2b05 it 5k i
P _fr inhibitor of kappa B (IkB)% & 5 4F 68 > T 5 me F P » &
2 3 F)pcE 18 o IkBa € 4 IkB kinase (IKK)#ips i+ > % IkBa 4
26S proteasome £ {7 Ubiquination it * @ 4 f# > & NF-xB £ IkB % &
B D ET NFkB £ - BHE ) > BET AT L

# % F f&(Makarov, 2000 ; Moynagh, 2005) - p @ ¢ &= ¥ 5 i* NF-xB

>

+ e 45wk & 4 & F]F 4o IL-1 » TNF-a 2 TNF-B % 5 o
A 4 4c  LPS; :I}%i A $ 40 BBV ; 87 4 gcde t H,O, % (Teng et al.,
20006) °

Mitogen-activated protein kinase (MAPK)_ serine/threonine =
protein kinases » ¥ it fpimiz Mg ~ A 0L~ B Al TG E
MAPK pathway # 3= MAP kinase kinase kinase (MKKK or MAP3K) -
MAPK kinase kinase (MKK, MEKK, or MAP2K),~MAP kinase (MAPK)
Foga & Bilwrepn L2 9 H-MAPK &1 2 254 & LG
MKKK #fs i+ MKK > @ MKK { gz * MAPK > MAPK £ #5 /% i

e BT e e T R0 R BRRE T 0 RS L 2 DNA B &7 iR

ﬁH—

Moo & MAPKs #2%°¢ < RR¥ & i = * #f » extracellular responsive

kinase (ERK1 and ERK2 ; p44/42) ~ C-Jun N-terminal kinase (p46/54 ;

14



JNK 1/2 and 3 ; JNKs) ~ p38 Kinases - MAPKs ¢ %2 % fo chin¥e F
M tERK i & F 422 fmre cndif 78 ~ o 1 2 Ao e F 8 i {7 £ 5 INKs
AR FEwe ks R4 ZFUF % a p3SMAPK # 1 £ 34y
A~ B L FE B2 Hiwre ed s 25 7% (Johnson and Lapadat,
2002) o gt = MEEL S 0 ¥ T A 2w X 4p M F]1 5 (Herlaar and Brown,
1999) « 7= 7 &7 MAPK # A 408 LAP M 30 A& F et A cimbe
#r& ek 4e D TNF-o ~ IL-1B ~ IL-6 % (Hommes, Peppelenbosch and
van ,2003) > LPS 3% # MAPK & 1t et ¢ > MAPK 45 14 18 > 7 23

#7 T 7% inducible nitric oxide synthase (iNOS) % J.(Kim et al., 2007b) -

r ~ & ke

PR A ik % (Hepatic Stellate Cell)» 1951 # Ito 5§ 4 & 4 #5F
BRAm ety B¢ TG B P o endw iz (Willeox, 1952) 0 Suzuki *
WX PR L Al b R im0 em (B L (Wake, 1980) o & E e K
i e 2. 5-894 > BT FmE L B 1311000 TG el & A
7=~ #L 1% fat-storting cell ~ vitamine A rich cell % (Geerts, 2001) ©

BT o Bk e L b T R
L TG L BB e £ £ 32 K FE R KR il B
YA Aol R 3D o R L ere i ek ik e BB

MR B R mie R GBI R B AR AR SRR

15



ey Ak

% - % Al #u % - AlenE 5 B f (Geertsetal., 1991) > & o= 3

\H

B -0 i & 5K = 4 5 2 A0 iepé (hydroxyproline) » 7 F gk it
4% & (Dang et al., 2007 ; Fang, Lai and Lin ,2008) » § "% < 3|4 % >
Bopeimie g AR KR F B > Hik SRR AN AL hE & v
(Friedman, 2000) -

v ARk R me b 2 v > A & F_ desmin ~ a-smoth muscle
actin(a-SMA) > H ¢ o-SMA 2475 G js kR we 50 g LIRS &
A e E A2 R e & dpfR(Geerts etal., 1991)» B 5 SRR A1 chd
£ RF2Z - o

PERRE Y AR IR G & e T i R
Mo A RRE RFe fE B G TAed B BHREY o opA 1
S LIPS P 5 AR ey R iR R FIROT A
ORI g 4 o @ IR (S e [T et € LR
MR P T - B g HE TR T LR

€33~ R B G % BHE T 5~ (Gines et al., 2004) ©

S

FOPREE o SR kB w22 R (B- )0 N

P

Bodnre ZAF 0 W imie Lo TR L R0 s @ K e R T (S A G TR
Liwregped > Mid g L BE > TR E RmeEit 243 R%E

RN S LSRN T IENE R LR S ot fera s i
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5 2 gt (Friedman, 2000)

Normal Liver — ————— Liver Injury

Stellate Cell

Endaothelial
Cell

Hepatic Sinusoid

] - .Sinusoidal events during fibrosing liver injury (Friedman, 2000).

QRN P ST

rF CRFEIRIE G T 2 OB AR AR o g
PR R s a & {%’ﬁd SEEEN B 4 b5 cytochrome P450
gkY entiEEZ o A & 5 CYP2EL > 2=t i CYP2BI %2 CYP2B2
#ew x CBLAES =% "% p d A (trichloromethyl) CCly- 2 { 7%
t£.2. CCl;00-(trichloromethylperoxy) » i&m i = #; i 3
BRI FE SR I3l 4 4 (McGregor and Lang ,1996)

o ABEd At iEr > BEPRRE

A\\

(Bl=)- 2+ =%

oo BFRCU TR A @A PRI G T R s

17



g BERRMOR R H S g T me Y 4TS
% s 4 PO aElR £ o Bofs R e B 3 (Weber, Boll
and Stampfl, 2003) - = % it & € @ F_%\«#E' B oo B e s
Flhloegpda s PHPFE Flt s BV B 44505 £ § LR
%R B AR ¢ cha & F)% (Luckey and Petersen, 2001 ; Muriel et al.,
2001 ; Muriel and Escobar, 2003 ; Fang et al., 2008) °

e PR ELIEIFIBRIRZE G RIAA AR F g

3 A BT (Y 5= (Cameron, 1936) » &d v RS E S 4 R

PR B GRS RS T RBET R § R

W

P EHEERRT .

18



ChLCOCI

(Paso) +0
CCly
(Pasq) -Cr
Hg'D HCl
(Pasn)
CLCCCl, =——— ChCs ———= ChC '['_D
Hexachloroethane -CI
PFUA
ChLCH CLCOO* ———— Lipid peroxidation
Chloroform RH
v R
CLCOOH
2GSH
GSSG + HaO
CLCOH
- HCI
GS SG Y
S + GSH
C «—— COCh ——= Binding to
E|) Phosgene tissue components
Diglutathionyl +eys + H:0

dithiocarbonate

C0O,+ HCI
2-Oxo-thiazolidine-
d-carboxylic acid

Bl= ~ 2 & it BN 382 /8 (McGregor and Lang, 1996)
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Fwo& FRRIE G ey LA M TS
- ~ @B Hk 7 ¥+ -0 (tumor necrosis o; TNF-a)

TNF-0 i & d 5 73k fw i fr B efim e #7454 ) %k > TNF-a &_-
BLF S frE o f IR TORE B ELAE L E
F J& o TNF-a t 4Gk B iR ™ > B iFimie R cnd & > v 5.0 838
$Fm ¢ R i > & TNF-a A5 427 Hiw—- £ & 0
& »TNF-o &3F5Rauk 7> 3 B3RO B T » ¢ i & fiicfs = 3
(Bruccoleri et al., 1997) o 2 ™ ¥ ipdie & EGE 5 YT 6 S
v i I TNF-a 2 3 (DeCicco et al., 1998) - TNF-a = g%ﬁfd & L

B e > Flm fgcim?e jrz %2 INOS 34 = (Morio et al., 2001) °

= ~ /i ¥ % -6 (interleukin-6; IL-6)

IL-6 &~ #8 % sxie chim?e ek > d Evglm?e ~T w2z g p L fmie &
#1436 (Gregory et al., 1998) o H 7 it &
CNLBEE B Fmie B4 8 e 3BT d B RiwmeE Brgimbe
s F IL-6 i8R A LV i ERFG A g9 4 (Heinrich, Castell
and Andus, 1990) - # 7 # R &3 HF G Hw™ > TNF-a 2 IL-6 € 3¢ ¥

W4 o T8 NF-kB A F] #4517 * (Kovalovich et al., 2000 ;

Elsharkawy and Mann, 2007) o
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= ~ i v %-10 (interleukin-10; IL-10)

IL-10 2 & d Eeflim®e ~ % = A|# 244 T o% (T helper 2) ~ E
fn %z (mast cells) ~ "imPz 2 "F5xE w2 2 4 (Moore et al., 1990) °

IL-10 ¥ #4138 X F fis NF-kB #7& (4 % A sim e A 4 5 X
#c% 4o TNF-o~ IL-6 ~IL-123 % f 3] % - A1 243 T dmoe 2 3% 1 1%
* (Williams et al. 2004) o IL-10 fu3 % #5448 3 & %‘ﬁf‘z’ #r#] Thl m*z &
4 F4EE-y EFIFE L (Wangetal, 1998) e 725 4n 81t & i
BAH O BN Y0 IL10 AT f RY o SRR
K xRtk § R G RE o F T e IL-10 3 &7 > F

B IEFGR R 42 & (Louis et al., 1998) -

2z~ F# % -y (Interferon-y; INF-y)

INF-y i & 4 CD4" Thl im? ~ CD8 ‘m*% ~ NK ‘m? & 4 > £ if /%
T TRenE 4 0 FUlcd PR nIE Y o AATRTR AL P
INF-y & € & chiwie e > b 3 %7 »F 5775 B INFy
e &Rk e B 2 e b LB eh & 4 (Rockey et al., 19925 Rockey

and Chung, 1994 ; Baroni et al., 1996) -

i~ -3it5 (NO

NO £+ $fEtepd A d NO&EAMmEEES & NO &

21



SRR AR T A L 2L 3] A % & eNOS (endothelial NOS) ~

nNOS (neuronal NOS) ~ iNOS (inducible NOS) - @ iNOS ¥ 3 &5 &
flgeiie™ 1 g s » 2 f F A2 & NO» 3 Bk e » F|
INOS 4 & LA FELPHFH L B Ml o35 54 F ¥ blde
Erim®e ~ T avimie RS e X % ¢ X T Uk Tl B
iNOS # 4 (Luoma and Yla-Herttuala, 1999) e NO # i)k B fFim™ » &
FREST R B AL €3G T o & LPS #HEE s imie 1 e
B ¢ LPS 7 ¢ § f8 3 L4 /1 47 4o TNF-a ~ interleukins 2 NO

(Harris et al., 2006) 4 & o
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FoR ol Kge §CRE S SRR 2 B

ol

woE R R B o R G S PR R
4 ey el 2 (Poli, 2000) » E4F G F T b EER AT T R
v ZF it > 33 = 5 Wl Flpt s & PrdPRERE T iR R

& T R ETERER L R o

w2 m ATy ¢ 4vk JhiE 4 (Ajuga decumbens Thumb.)F 35+
ek o FOE M g LR ) E;Q%,k}_w-;}g ;;3 (5 I 2002) » e
RiEr PpErd g - AP PR RHRL R ATV RS

FULRAELREPIRL AL FRA IR Ap R T s

g > 2
-~ A F R
e X S0 B ERFEER SARY EFTRE R ER
FIFE T oAl K i & 1.6 27 12 S0%FpH R 2(80°C) 24 o) 0 A =
ot SR RIREEI doe > A B3 RAE R A ¥ k& (570 mg/ml, 800

ml) > 5 b F 456 D0 FBF L 285% A ) BpFE s 3 3T
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KAFR k&R 100 mg/ml ~30 mg/ml> -] && 10 = s €484 0.1ml

TS A 5 1000 mg/kg fv 300 mg/kg > 4T @ AL E ABEE e

= E R
e g

5L

1. | Carbon Tetrachloride OSAKA

2. | Olive oil Wako

3. | ALTkit (GPT 445 % %) Roche

4. | HCI Sigma-Aldrich
5. | NaOH Sigma-Aldrich
6. | CuSOy4 Sigma-Aldrich
7. | H,O, Roche

8. | p-dimethylaminobenzaldehyde Sigma-Aldrich
9. | Sodium dodecyl sulfate (SDS) Sigma-Aldrich
10. | Acetic acid Sigma-Aldrich
11. | Thiobarbituric acid Sigma-Aldrich
12. | n-butanol Sigma-Aldrich
13. | Pyridine Sigma-Aldrich
14. | Coomassie Blue Sigma-Aldrich
15. | H,SO,4 Fluka

16. ](EIIIiz_}{r(;l)e-link immunosorbent assay kit BioScience

17. | Enzyme-link immunosorbent assay kit BioScience

24




(INF-y)

18. | KCI Wako

19. | CD14 antibody Santa cruz

20. | CD68 antibody Abbiotec

21. | Alcohol Panreac

22. | Diamiobenzidine (DAB) Sigma-Aldrich
23. | Xylene Scharlau chemie
24. | Trizol Invitrogen

25. | Chloroform Showa

26. | Isopropanol Scharlau Chemie S.A.
27. | DEPC water Biotecx

28. | ANTP Mix GeneMark

29. | MMLV RT GeneMark

30. | Oligo dT primer GeneMark

31. | PCR master Mix Kit GeneMark

32. | 6 x DNA Loading Dye GeneMark

33. | Gen-50 DNA Ladder GeneMark

34. | Agarose | Amresco

35. | TBE buffer Amresco

36. | Ethidium Bromide (EtBr) Fermentas

37 g)uﬁgl:\c/:g’s modified eagle’s medium HyClone

38. | MTS Promega

39. | Lipopolysaccharides Sigma-Aldrich
40. | Griess Reagent Sigma-Aldrich

25




41. | Pentobarbital Sigma-Aldrich
42. | Collagenase type IV Sigma-Aldrich
Percoll 50% :
Dissolve 0.35 g NaHCOj; (4 mM final) in
43. 400 ml water and add 500 ml of 100% GE Healtheare
Percoll and 100 ml of 10x HBSS
pHto 7.4
44. | Heparin Sigma-Aldrich
HBSS (Hanks’ balanced salt solution): Amresco
8 ¢ NaCl (138 mM final) Merck
0.4 g KCI (5.4 mM final) J.T. Baker
0.091 g Na2HPO4:7H20 (0.3 mM final) | Wako
0.06 g KH2PO4 (0.4 mM final) Katayama chemical
1 g dextrose (5.6 mM final)
: k
-1 0.2 g MgS04-7H20 (0.8 mM final) A
0.185 g CaCl2-7H20 (1.26 mM final) Merck
035¢g NaHCO?f (4 mM final) Merck
Add H20 to 1 liter
Adjust pH to 7.4
CMF-HBSS (Ca2"and Mg2'free Hanks’
46. .
balanced salt solution )
=~ KA EFH
i g
5
1. Spectrophotometer Hitachi
2. PCR system 9700 A&B (Applied

26




Biosystems )
AlphaDigDocTM ( 82 B~ 22 & 47 %
3 pHALIEoe (¥ 57 1t Alpha Innotech
' ) Coporation
4. CoBAS MIRAPLUS (4 it ik) Roche
5. KUBOTA 3500 (&< %) KUBOTA
6. TOA pH meter HM-5S TOA Electronics
7. Microplate Reader Model 550 Bio-RAD
8. Electronic balance AB104 Mettler toledo
T~ W

%t 3£ % ICR | B> $ & 25-30g 0 FLE p & 87p4 L3
DF o ARRTRBEAF22L2TC > HIERSSE5% 0 L pRERE 0

pdA-KZEES o

x|

vorF PR EL RS

JREFA G CIRGES v & R 10%CA I E R ) A8~
FoRAHMAELFI0LHELS 0.1 mle ] &4 24 (n = 6)
Zp i it o g itilex A5 w88,z i (VA
FEREG AT E X S|SB - -k & ABEE (300~1000 mg/kg
body weight) > & ¥ 4= & - =k o » & P B FHREF DS PR
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FARIR S P P b oo R NSRS PE o Poid BT R e
ks 3L G oK o ROk A BITRS S T B 0§ -
T ERE e 10% 7 HARS k¢ o MBI B 5% 2 IR R R A
WAREL  FZ I EREF RS FERNAZ A e 2

T Mk -80C » MBS R KB o

Ao~ BFE R

Bod PE R NS 0 ] R WURRS 0 1 ml £ ToRE
B o #-2pfcf I 7 G heparin B ukE s g o BFET
4700 rpm .o 10 A 484 ) n % o & % ALT 4 » 1 p #4471k

5P ALT & | o

SN ST UL 5 TS

%+ Neuman fv Logan (1950)i7 i > | 2 7 RS A e 7 £ o
FEBIFRR S 03 w0 3 100°C He 37 > KBz 5'1'1’9“"’5'%7.3.9_3%‘2 FE
s IEA Y > 4or 3mlr6NHCL B0 1002457 - 42 % 3
kg e @A gris > Bt Iml 2 ACR e F 0 10000 rpm s 30 A
4 o 5~ 0.1 ml 40t i o 1L INNaOH # ok f2 A 4 > 5 § & ul4e »
1 ml CuSO4(0.01M) ~ NaOH (2.5N) ~ H,0,(6%) BiF (44 % F s 5 A

b0 BGEF CBRE o 2 6 80T E S A 2ok ST -
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Frob fr: R £ v » 2ml 5% P-dimethylaminobenzaldehyde % 4 ml
3NHSO, RIZI BT =316 > 3%~ T0Ckig 16 »48F % ¢ >

v Ak sk B 540 nm B E ek k& o & o7 H = 5 ug hydroxypoline/g

84‘—5;?7?-_ °

Ao~ BERREL ETiE ¥ 1t (Lipid peroxidation) & 4+ 4 P
VR BB § (4Pl % %% (Ohkawa, et al., 1979) & 4 e & o f=B~

IFER R 03 suode > 3ml 59 1.15% KC1ig ik » 2 F 0 L 1

%

P~02ml 2}k & B4 ~ 0.2 ml sodium dodecyl sulfate (8.1%)

1.5 ml acetic acid (20%) ~ 1.5 ml 2-Thiobarbituric acid (0.8%") » I 4c »

- SRR EHMA G 4ml 0 99CoRE 1 FE o FiA TS > 4 4ml
N-butanol/pyridine ;& & ;% (15:1>v/v) jyl 2] B i #c-- #) 18 > 12 4°C 4000¢
Hro 10 & 48 P 88 104 Rk K 532nm R £ Rk (E o e
% e Congdon % % (1993)z Coomassie Blue 3-v F < &% » ip| 23+
&3 .E’_ﬁ%‘« 0 HZE o Mt ‘}?“(Bovine derum akbumin)3-v % &%

Seofg BB ¥ 1t 8 12 nmol malondialdehyde (MDA)/mg protein # 77 e

1~ FHE B2 e ek IL-10 ~ INF-y 2 8 %
o P2 % % Pl T4 *  Enzyme-link immunosorbent assay kit

(BioScience) 4 17 o #-AFHR B 1) 0.3 7o 4e x 3ml1.15% KCl1 >
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PRI (S 0 B I ml AR s ¥ 0 12 3000 pm 4T 5 A
& 0 2 (6P~ i 2wk AR 0 4 ~ FE R coating % blocking

196 344 ¢ > ¥ 3% 8 2 ] pF > i 12 Phosphate Buffered Saline Tween

otk

20 (PBS-T)iji% 3-5 = » £ 4r » detection antibody » % ** % & 1 -] p&F >
# ¥ " PBS-T ji% 3-5 = » 4¢ » Horse Radish peroxidase -+ % g %%
30 & 48 0 £ 12 PBS-T if-i% 15 » 4v » Subatrate » %>t %8 15 & 48
HEJF > Bfdde» HSOy » ¥ b £ 5> I ¢ > £ 12 ELISA reader

Pl OD 450 nm ¥k {8 o JE & B M fiF 2 o

SN aq‘—s;‘;g‘;,;% 9 ¥ 5%

BT A E 1/3 B 10% AR5 HE RIS Mk 0 R F TR
I LKA & # 24 ¢ 2 (Hematoxylin and Eosin stain)
fr® JJE = (Sirius red)F 4 > BIFRAFHRGE M # 2 SRR A
oo SA AR R 2| 4 R s 49 808 (Image-pro plus) 4 17

M-Sy i 7 CD14 ~ CD68 2 o-SMA 2 Lk e - F 4 d o
H o3k H e BT 0 AR B I 1 S g T4 B

HF B 30 A4 0 201840 » — B daRE(1:2200) % 4CF s 16 /) P o 12

-

PBS-T jf-i% {6 > 2e » 306H,0, 2 'f P Ri2i ¥ 1 s> & i 10 & 4518
7 PBS-T ik » @ fé4e » = Bl 2R F B30 44 £ 1% LA

B2 2% diaminobenidine % ¢ > £ M ERAE AL F o Sk A F
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DER Y P K-S

L “RT-PCR 4 1
(-) "% a%RNAm—r

B 0.1 g g e » 1 ml trizol 324 » & i s it » 3
4°C ~ 6400 rpm % i T Zr.w 10 A 48 o B~ b 5% 4 » 0.2 ml chloroform
EPRNA > BIZIRT 1S5t > 85kt 344+ 4T ~ 12700
pm #1544 0 P~k 4o~ 0.5 mlisopropanol # RNA ik -
PR RESFEARSY 10 24803 47C ~ 12700 rpm Hee 10 A 46 o

ﬁK/‘L

/P

/’ﬁt‘n F T AR £ A x 75/0/?]‘}3:19 » F B 2-30C J\’FFI 30

—h

k4ot 4°C~10000 rpm #gow 5 4 460 £ ip| 4 -"F'-,,z »4v » 1§ & Diethyl
pyrocarbonate (DEPC);2 & » >t & 260 nm /280 nm ] T_#% 3k (@ » 3%
(=) &= cDNA

cDNA %] % i & $ * MMLV Reverse Transcriptase (first-strand
cDNA synthesis ) e B~ 1 ug mRNA 4t » 2.5ul 10xMMLYV RT buffer ~ 0.6
Wl MMLV RT ~ 5 ul dNTP ~ 2.5 1l 0.IM DTT ~ 1 ul oligo dT primer » &
L1537 CF B 60 245> 2 (6= FEI KT o
(=) & &2 F B(Polymerase Chain Reaction,PCR )

4]* PCR Master Mix % ‘> #-3F 2 cDNA £ it « B~3 33 K 9.5
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ul ~ PCR Master Mix 12.5 pul ~ 10mM primer & 1 pl ~cDNA 1 ul -
(z ) DNA T & & 47

B~PCR &4 5 ul > 4r » 1ul 6X DNA loading dye > 12 29 3 %
% ;8 & Ethidium Bromide » ™2 100 R4F 3 A E 74 0 A 4500 % ¢
& e bt o % B2 A 17 3B (AlphaDigi Doc 1201)4 45 © #% * & primer

F 714 Table 1 o

Lo s A BUFRE N w2 Bl NO 2 e 3 s

i% 35 Froh, Konno and Thurman (2002):537 & & & » # F#deT !

EE L

(- ) A#RE A o

1. Bk B> ¥k BULE -

2. #--& & * pentobarbital (50 mg/kg ):& {7 s> 1 * PE L S 3t
3. B R R 20 8k T FR D} (B (771 8F heparin i £ T o
4, B EH 2L OS%FHFEFENE v T REIVRDREE R

S EIG 0 b % e

D

* Ca’"and Mg2+ free Hanks’ balanced salt solution (CMF-HBSS ; 3+
dmfie > LB LIER]) BRI GRR A 37 B T PFaidt)

i R A 20 ml/min o BT MR AR R B B P BT 0 € 0 R A 59
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6. BT IR E T RIEIRR N AN EIR D TF ARAE S BER
K] u;:—a;a B B e BFRE L A TE L o
7. § He g% HBSS :2 77 » 4 ~ 0.02%¢:F collagenase type
v -
8. BiFRgR v 2 > BIFIRT T A E F g > HBSSiE (A
e TH G 7 R PR
9. 41* nylon gauze ki igiX § i} I* = 2P fripd m A o
10. #-iE g2 i& chim? % > v > Hanks’ balanced salt solution ( HBSS
Hhmfe > L EIEFH) I 50ml BT o
11.70 g, 4°C #s 3 Add (Ho 2 inimbip » a0k t)oe
12,8+ FB- N1 ¥ - BATcOga o 4o HBSS 1 50ml > ¥ ¢2 ¥ -
# chipellets » ¢ HBSS I 50ml > 245 70xg, 4 CHrs 3 ~ 4 o
1383 18 ehlmbe i » B~V b ik 3 Arende ¢ 0 47 HBSS 2 50 ml
£ 3% 650xg, 4 CHpw 7 445 o
14.2 ",lT? * & ek ik £ #-pellets £ #7 suspension 4c » HBSS 10 ml-
15.4¢ 10 ml 5 pellets *¢ 3] 50% 25%: percoll < ¥ (BT & % 50%
percoll 20 ml » 3% 4 & c4e » 25% percoll 20 ml & £ 50% 25%
percoll ;R & > 2 {5 £ 4r » 10 ml enim P2 %) B fE & § » & chd I o

16. % 1800xg , 4 Cars 15 248 (F ¥V i > AL RRA) -
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17wt g b et G (W 2 5 v mfe) s % - Koy
il PR ATEES F o 4 a

HBSS % 50ml » & 650xg, 4°C &t 7 A 4b o

18.# “,ﬁ%j Gk o 7 pellets » 4e » HBSS & 5-10 ml i {7 i & » #-3
e percoll i dzi® > 300xg, 4T Hw 5448 (It Fk) #F 4
ik o £ £ AT~ 5ml-10 ml 7 HBSS 2 1538 7 fw e - dic o

198 F @D ch w3t o w2t 96 345 ¢ > & well iR
3x10° ¥ > 20~30 A 4B 15 A X fmie PRS0 LRHH 8 dmbE o

20. B % mie pR 24 ) PEIS A TR TR 5 o

(@ﬁiéﬁ/ﬁiiﬁﬁmﬁk@“r ,thi—'/ﬁ B F A E:],)

(=) wmie F %3

Blmr 3T 06 VY > & 3L 100 ul 3B A R 4 e P 33107
4t » 2 |3k B 5 ABEE (600-1000 pg/ml)sz % 1 -] BFts > 4c » s
LPS (0.1 ug/ml) » ** 37°C » 5% CO, 5 % # ¢ 3 % 48 /| pris » By &
7% 50 pl 4v » Griess reagent * ¥AH2 7% & ¢ 15 > 74 540 nm B[k
® > T A pE 193 (Nitrite) )k & o

B 3L b Feegris o 4o 0 100 pl &£ o £ 4 r 20 pliwell
[3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophe
nyl)-2H-Tetrazolium] (MTS) ## > # 5% 1-2 -] FF e k& 490 nm P
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TRk B 28 e g i F(Cell viability) © 3 7% F (%)= GRSk Bk
(B /4P e sk 1) x 1009 -

¥oob o Blmie bk iz 0 2 TNF-a 7 & » # * ELISAKkit
A ATeRimie i SRR 23 R 6B 1 100 pl e ~ FE £ coating
% blocking #7196 344 ¢ » B 83 2 0] o £ 4 PBS-T ifi% 3-5 = »
f #c » detection antibody - ¥ " F g 1 -] FF 3% 12 PBS-T j5i% 3-5
=>4~ HRP» 3§ % 30 4 48> & 12 PBS-T &5 > 4v » Subatrate>

B0 ER IS A4 R B o RSl r HSO, ¥ b F o EIMF 4

£ 12 ELISA reader B OD 450 nm w5k &k B 1L o & £ 182 o

s 2L = o4

L -/U ES (&

#edg % % T 32 E (mean) £ & # X (Standard deviation, SD)#
o b R e iy 0 4 E F]13 ¥ R Bics 9 (0One-way ANOVA)

> 447 0 T 387 Dunnett BliE 0 2P B3 0.05 & o R E

E4EELR

i+
*

- D éﬁ'_ﬂ. /F ALT EE_K
PES A B REL 0 & RGP LALT i o §

iRl e ALT (822 404] 0t o F B F 5 40 » ABEE 18 £ 300 mg/kg
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foB #E 1000 mg/kg %] » ¥ i B EE e § LR R ALT 2 2
(Fig.1) -
S S S I S o

v F RGN TR A IR T Rl e Ry B E
H 4o @ 5 ABEE M@ £ 300mg/kg fv% € 1000 mg/kg e w) > H
SRR A REL 7 B e & R g B F ' X (Fig. 2) o
Z R AL A

B PR RARRRA R § e TS T
Ad 7 B4l % o ABEE ®H# 300 mgkg o % # £ 1000 mg/kg
e i SR ECE e & PG St B F 0 (Fig. 3) o
PR LES *s B

LI Y E R SR CEERE el = J\/Plpé IL-10 32 INF-y JE & -
w F iR e R IL-10 2 INF-y 2 RArfrdl e e Ep g2 3 o
ABEE @ %] % i % M w & i g #73f #en1L-10 2 INF-y 3k & (Fig. 4 ~
5) o
T AR #&7“43 2 fpivBAd AT

PRI FELRE T 0 Sd X R E DR A TEER L A
i kA gk e A T & e R 5 SRR T R R RS B

gom 4+ ABEE 3 HE et R frr & L a0 ¥ '
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i (Fig. 6) ©

RO AR 2 A BRE S Az 2R AR
Hhw § A2 B H e BIEER RS PR R
4 % A€ 0 ABEE R 7 P A #x L PR AR iR (Fig. 7) -

&4 CDI4 2 CD68 # 7 w8 (- 8 %4 & 23735 < dmie 2 1 D
> B8 & e gE CDI4 2 CD68 2 %30 » @ ABEE
%A E 2 CDI4 2 CD68 4 A F i3t w & it a2 (Fig.8~9)° ¥
b d a-SMA LA Sk B A A ATIFRE R e S R B %

B w & B € ¥ o-SMA 2 £ > @ ABEE &1 0-SMA % LA ¥

Wate & e (Fig. 10)

- ~ RT-PCR % %

&% 4 Fig. 11-12 #7755 > 3% LBP ~ CD14 -~ CD68 ~ TNF-a ~

collagen(al)(I)%2 a-SMA & it % > & & i g 2552 LBP »

_—

CD14 ~ CD68 ~ TNF-a ~ collagen(al)(I) ~ a-SMA = Jfin ] 2 ' &

¥#%% cABEE 3 A2 mRNA 23> 2w & L plle b fid 4 B¥F

FTE 1 o

7

= N R BUFRE Ve 2 NO~fwe 3% 5 2 TNF-0 % ek 5 £ 2

iR

#-x BE X fme > 96 344 A w)4e ~ LPS 0.1 pg/ml & 5 AJE | ]
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P ABEE » % 48 /| pF{s > 2 % &7 LPS ¥ 3£ % NO 3 4r » ABEE

£ 3k B (200-1000 pg/ml) i 75 H3r4] NO e 41> ¥ $45 tn % 73 78 & &

7{@‘ ‘Ez—g—‘:’K(Fig. 13 Al 14) o 5’ {’]‘ b TNF a mﬂ? %I_/% /z‘ ;‘EIJ:’i ’ ‘g%ac ?%‘\F‘TTF

Ik

ABEE £t B (200-1000 pg/ml) i 5 $+474] TNF-a 8 9 (Fig. 15)e

it

Bk 1R £4733 ABEE $w & gl 10 ) B
gt ek o 2 % B on ABEE it ' e § 1 g o7 o) BUF

S B e~ TR FEE LT 8 gl e

ALT 3 & %5 B0Fsd > 4 im0 ¢ %r| i ? » 7]

R TR VRAPPPRIIG AR S AP G2H R E

%‘?

% 3p 1% (Sturgill and Lambert, 1997)¢ & 8% = & 5~ F 0§,

\F‘lﬂ

Py BN Borw x L e e ALT &E%‘*iﬁ % > m ABEE & & & & .3 |
d LV EIRT & Pl e Vv’]E’T‘ % EERS BN SN ;‘L,ﬁg‘mj‘il\?ﬁ k=
2. %5 ABEE B ® & chiew])» ¥ 5 Iﬁ,“‘”ﬁ?ﬁ”}h ~ 3 v m?\:iﬁ“”ﬁ ’%‘F"%?
'$ M (Fig.7) > iz 2%+ =4 ABEE ¥ "% K Hq;p}%é‘ﬁ#ﬁ' f:} 2R o

R Lt TR F g 2R R 3 M
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W dv A B aEulS s i ARt ¥ A KA T HRE AR D
4 +7 (Dang et al., 2007 ; Fang et al., 2008) - &~ %% > ABEE &t 43 "% 4
w g A Rrg A A Rp el 4o o i‘i.ﬂ_%\z Siriusted £ ¢ > » ¥ IR
ABEE #: 43 " 97584k 4 1t 723 (Fig. 6) » F]4¢ » ¥ 42.%7 ABEE i 49 %
MOTFREG Y R R o

g LR E A2 I RSB me RIFRA S B Ry
T i3 $#4% > 2 ¢ 11 malondialdehyde (MDA)& % % = &
(McGregor and Lang, 1996) » & % ¢ 4 3> ABEE st 43 "% M w F 1

BT e TS P A2R (Fig. 3)» Bion ABEE it '8 M p o Zehi}

WEAETHFR S RS § PR ERREC A
3 <~ B LPS %t s k5d LPS # /2% i & X w# (Qiuetal., 2005) -
LPS & i % it » " i o 8 LBP G b7 B4 Ay
LPS/LBP 4 £ 8 > i&— #H 2 B < m# 0} chCDI4 % & > i&m @4 ¥
& & 3] Toll-like receptor-4 (TLR-4) » % & 4 #3041 » fmiz b > 13k

FAG
7

£ ¥]+ 4o superoxide radicals ~ TNF-a > ¥R "% i & (Wheeler,

Sy

2003) « 2 FFTF 47w & AL E A RS wve X @9 TNF-a o s
e ¢ 30T IR TNF-o = §  (DeCicco et al., 1998) = & X fm iz 42

kg bl R 6 e B o CD6S A H AT kiR
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T_E v fm P % i end fic (Roberts et al., 2007 5 Szabo et al., 2007) & 7
23 3. ABEE &t '8 < LBP ~ CDI14 ~ CD68 ~ TNF-0 =1 mRNA &4 35
2 (Fig. 1) x2S Ad » FF ABEE sy’ e & a4 %
CD14 2 CD68 % .(Fig. 8+9)» ip#* % % %% ABEE i 4% Mz &
LR R E e m e a1 R M L E s o
B me i $0h k& d g 8 0 TNF-o~ IL-10 % ‘w2 ek
o 4F  (Su,2002) ¢ @ TNF-os § 459 i# it % do% » Fa {] i
¢ 5 2 INOS 04 = (Morio et al., 2001) = & it B 2% F97530 1§
Bt ¢ o INFy § 62 G INFy ATIES | 84 F R $d = &
B PR 5 R R ¥ g% (Horn et al., 2000 ; Neubauer et al.,
2008) o IL-10 % FugF & F]3 » FugF L i1 B %ﬁ Fr#4] Thl ‘wrz & 4
INF-y » i£ 3|4 L iv* (Wangetal, 1998) > 7 < }I?%Jffa o w0t
FBET > % BRI IL-10 LA FH 40 (Yuetal,2004) - 9 %
SR FCRFAENTHESY e & VR €35 F IL-10 ~ INF-y
(% 4r » ABEE it 43" 1w & 1 25 9750 IL-10 ~ INFoy 5 £ o5
se(Fig. 4~ 5) 0 fot RA BLenE vim® 9 % ¢ > 4 4 5 ABEE i 43 %
i4 LPS #72% NO 2 TNF-q 8 9|(Fig. 14~ 15 ) {350 2 % 7 42
woow F LA E) B HSGY Y > ABEE i 4t Mg LR o

g SRR L A s ke g dmre b LT
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Fo@dsBhBadis - ik oa B ok ke
e %35 0 1% £ a-SMA > a-SMA £ & 1+ i & ke 3 g
W s bk e BT A2 R e & dp 4k (Geerts et al, 1991 5 Geesin et
al., 1991) - & ~F % > ABEE it 33" 1 o-SMA %2 % — A%k F-v
mRNA 4 S(Fig. 12) * &£ w8 % ¢ n %2 A7 ABEE it 43 %
M & LB E a-SMA 2 % 3 (Fig. 10) > 3% ABEE it 43 #r41] & ¥
CIRERCRUIIED I 3 L= 287 ¥ - 3

d & BT A gl 4 (N R R fm e » ABEE P B dr ] LPS 3% 5 40 X
Exfm%e NOaqg4 o ¥ 4] Rend % > ABEE it "% M7F38 LBP
FImRNA 4 8 o 132 % % 2P 7 ABEE i drdlw & 55 | 8
LR+ 250 B e L S A RS L R T

% i LPS & » WP IR X

41



Table 1. Oligonuleotide sequences used in RT-PCR

mRNA Sequence Product | Annealing | Cycle
size | temperature
(bp) (C)
LBP | F:ACCCTTGACCTGGACTTGAC 127 bp 56 35
R:ACAGTGCCCGCTCTTAAAGT
CD14 | F:CCTAGTCGGATTCTATTCGGAGCC | 375bp 58 38
R:AACTTGGAGGGTCGGGAACTTG
CD68 | F:ATGGACAGCTTACCTTTGGATTCA 98 bp 54 40
R: TGCCTGTGGGAAGGACACAT
TNF-a | F:CTCAGCGAGGACAGCAAGG 108 bp 57 40
R:AGGGACAGAACCTGCCTGG
Collagen | F:GGTCCCAAAGGTGCTGATGG 174 bp 64 35
I(al) |R:GACCAGCCTCACCACGGTCT
a-SMA | F:CTGCTCTGCCTCTAGCACAC 138 bp 56 40
R:TTAAGGGTAGCACATGTCTG
GAPDH | F: TGTGTCCGTCGTGGATCTGA 76 bp

R: CCTGCTTCACCACCTTCTTGA
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2000 - ALT
1800 - HitH
o~ 1600 -
-
S 1400 -
~ 1200 - ¥ "
s
] 1000 - T
<
800 -
600 -
400 -
200 -
0 '%‘ T T T 1
Control H,O ABEE ABEE

300 mg/kg 1000 mg/kg

CCly

Fig. 1. Effect of ABEE on the activity of plasma ALT in CCl,-treated

mice.
All values are means = S.D. (n=6-8). " <0.001 compared with control

group. **P <0.01 compared with CCl, + H2O group.
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700 -

600 -

500 -

400

300 A

200 A

100 A

Hydroxyproline (ug/g tissue)

HH#

*k%k

*kk

Control H,O ABEE ABEE
300 mg/kg 1000 mg/kg
CCly

Fig. 2. Effect of ABEE on hepatic hydroxyproline in CCl,-treated mice.

All values are means £ S.D. (n= 6-8). P <0.001 compared with control

group. ***P < (.001 compared with CCl, + H2O group
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S 0

2 Control H0 ABEE ABEE
300 mg/kg 1000 mg/kg

CCly

Fig. 3. Effect of ABEE on hepatic lipid peroxidation in CCly-treated

mice.
All values are means = S.D. (n= 6—8).###P < 0.001 compared with control

group. **P <0.01 compared with CCI, + H2O group
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700 -

600 -

500 A

400

300

200

IL-10 (pg/mg protein)

100 A

IL-10

#
T
Control H,O ABEE ABEE
300 mg/kg 1000 mg/kg

CCly

Fig. 4. Effect of ABEE on hepatic content of IL-10 in CCl-treated mice.

All values are means £ S.D. (n= 6-8). #P < 0.05 compared with control

group. **P < 0.01compared with CCl, + HyO group.
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INF-y

18 4

‘e 16 - #

=
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"5_‘12— X .
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o

ve_

5

= 4 -

Z

- ]
0 T T T T 1

Control  H,0 ABEE ABEE
300 mg/kg 1000 mg/kg
CCly

Fig. 5. Effect of ABEE on hepatic content of INFy in CCl,-treated mice.
All values are means = S.D. (n= 6-8). #P < 0.05 compared with control

group. *P < 0.05 compared with CCl4;+ HpO group.
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Sirius red stainig

14 i

liver fibrosis (%)
:

Control H,O ABEE ABEE
300 mg/kg 1000 mg/kg
CCly

Fig. 6. Histologic analysis of liver fibrosis (Sirius red staining).

(A) control group; (B) CCl,+ H2O group, showing micronodular

formation and complete interconnection of septa with each other; (C)
CCl4+ABEE 300 mg/kg group; (D) CCl,+ABEE 1000 mg/kg
group.(100X); (E) Histogram representing image-quantitation of the
mean percentage collagen fibers/totalslide area. All values are means +

S.D. (n= 6-8). "P < 0.001 compared with control group. ***P < 0.001
compared with CCly + H,O group.
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Fig. 7. Histologic analysis of liver setion (hematoxylin-eosin statin).

(A) control group; (B) CCl, + H20 group, showing inflammatory cell

infiltration and necrosis; (C) CCl,+ABEE 300 mg/kg group; (D)
CCl4+ABEE 1000 mg/kg group. (100X)
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Fig. 8. Immunostaining of CD14 in the liver section.
(A) control group; (B) CCl; + H2O group, CD14 positive cells expressing;

(C) CCI4+ABEE 300 mg/kg group; (D) CCI,+ABEE 1000 mg/kg
group.(100X)

50



Fig. 9. Immunostaining of CD68 in the liver section.
(A) control group; (B) CCl; + H2O group, CD68 positive cells expressing;

(C) CCI4+ABEE 300 mg/kg group; (D) CCI,+ABEE 1000 mg/kg
group.(100X)
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Fig. 10. Immunostaining of a-SMA in the liver section.
(A) control group; (B) CCl, + H2O group, a-SMA positive cells

expressing; (C) CCly+ ABEE 300 mg/kg group; (D) CCl,+ABEE 1000
mg/kg group.(100X)
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CCL+ABEE CCL+ABEE

control CCl+H;0 300 mg'kg 1000 mg/kg

250
S LBP/GAPDH 800 CD14/GAPDH
= w — #
D 200 IS
P S =
o [ q>)soo 4
<C 150 N o
Z <
OE: T Z 100
100 ad
(0]
g s
E 50 4 _Ezoo N
] ©
o ©
[0
0 T 0 - - - -
Control H,0 ABEE ABEE Control H,0  ABEE ABEE
300 mg/kg 1000mg/kg 300mg/kg 1000mg/kg
ccl, cal,
™ CD68/GAPDH 400 1 TNF-a/GAPDH
X ## g #t
= 1000 >
> =
> °>" 300
D 500 o
< <
zZ
r 6o % 200 4 *x
= £ .
QO 400 4
2 s
= - = 100
— 2001 =
[0 (4]
x % X
0 - - - T 0 : . - T
Control H,0 ABEE ABEE Control H,0 ABEE ABEE
300 mg/kg 1000 mglkg 300 mgkg 1000 mg/kg
ccl, ey,

Fig. 11. Effect of ABEE on hepatic mRNA expression of LBP, CD14,
TNF-a and CD68 in CCl,-treatd mice.

All values are means + S.D. (n = 6-8). " P< 0.001, "P< 0.05 compared
with control group.**P< 0.01, * P<0.05 compared with CCl;+H,0

group.
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CCL+ABEE CCL+ABEE
300 mg'kg 1000 mg/kg

e R S
o
o

control CCLAH,O

1600 - CO"&an-l/GAPDH

—~
Q\O/MOO 1 itk
©
> 1200
Q
<C 1000 A
P
Y soo
E “7
© 600
>
= 400
3 I
x %

0

Control H,0 ABEE ABEE

2

300 mg/kg 1000 mg/kg
ccl,

300 - OLSMA/GAPDH

g\ HHH

~ 250

? l

D 200

g

E 150 4

= ok

@© 100 4 L L L

2

8 g

0]

x

0 T T T

Control H,0 ABEE

ABEE
300 mg/kg 1000 mg/kg

ccl,

Fig. 12. Effect of ABEE on hepatic mRNA expression of collagen
(al)(I),and a-SMA in CCl,-treatd mice.
All values are means + S.D. (n = 6-8). " P< 0.001 compared with control

group.***P< 0.001compared with CCl4+H,0 group.
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Control LPS
200 pg/ml 600 pg/mil 1000 png/ml

LPS (0.1 ug/ml)

Fig.13. Effect of ABEE-induced cytotoxicity in rat Kupffer cells treated
with LPS.

All values are means = S.D. (n = 3)
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25 q

HitH T
20 + -

[Eny
(6]
1

kkk

*kk

S
_|

Nitrite (uM)

0 : . . | |
Control LPS ABEE ABEE ABEE
200 pg/ml 600 pug/ml 1000 pg/ml

LPS (0.1pug/ml)

Fig.14. Effect of ABEE on LPS-induced production of NO in rat Kupffer
cells.

All values are means + S.D. (n = 3). “p< 0.001 compared with control

group. ***P <(0.001 compared with LPS group.
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TNFo
300 -

250 - T T

N
o
o
1
—

150 A *k
100 + -‘V

50

TNF-a (pQg)

O T T T T T
Lps ABEE  ABEE  ABEE
200 pg/ml 600 pg/ml 1000 pg/ml

Control

LPS (0.1pg/ml)

Fig.15. Effect of ABEE on LPS-induced production of TNF-a in rat
Kupffer cells.

All values are means = S.D. (n=3). ##P < 0.01 compared with control

group. **P < 0.01compared with LPS group.
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2% ok TR S AL R E e s

ol

AR - X F&Y BT XS e R N e im0
M N F B A RS RE R e TR RAPFER D o T -
# & * o] RE v im e tk RAW264.7 > 45 3347 & 3r 4] LPS 38 % L &
Berrigd Gg s o F Y C P LIPS T A F S L nigiil &
3 NF-«B pathway 2 MAPK pathway (Mi Jeong et al. 2009, Kim et al.

2007b, Kim et al. 2007a) » F]p* » A F A5 B i B FF 400 A E R T2

e r P -

b2 = 2

R L AR AR g

E NP2 R AcR Z T o Bew 3 WA PRt Xk F R 700 ml
(400 = 5) M T @5 ABEE s r4ig & &+ 7 fg(butanol)~ K B = o
TR R ORA A B RESE TR T iR 87 25 kA 305 2w
7T L5 ABBE 2 ABB-AQE- PR 7 fEE 1% 50 2 AL AT Aok
14 & 17 (chloroform) & 74 K& =% » & & % KR & SR ERkSE 7

§ & 135 2% (ABCE)> k& 35 2% > 27 4% ABCE 2
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ABC-AQE © *t 9 % pF > % & K 03 1 473 20 i £ 0 dimethyl
sulfoxide (DMSO)

Ajuga bracteosa
i 50% EtOH (ethanol)

|
EtOH layer (ABEE)

l l BuOH (butanol)

H,0 layer BuOH layer
(ABB-AQE) (ABBE)

l JCHCb (Chloroform)

H20 layer CHCI3 layer
(ABC-AQE) (ABCE)

R A A R R 2

o~ B EREH|

X g

5

Dulbecco’s modified eagle’s medium
1. (DMEM) HyClone
2. | MTS Promega

Lipopolysaccharides (Escherichia coli : :
3 | serotype 0128-B12) Sigma-Aldrich
4. | Griess Reagent Sigma-Aldrich
5. | Coomassie blue dye Sigma-Aldrich
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6. | SDS Amresco

7. | 40% Acrylamide Amresco

8. | Tris base Sigma-Aldrich
9. | APS(ammonium persulfate) Amresco

10. | TEMED Amresco

I1. | Tween 20 Sigma-Aldrich
12. | ECL reagent Invitrogen

13. | Sodium chlodide Amresco

14. | iINOS Abcam

15. | p-IxB Cell signaling
16. | IxB Cell signaling
17. | NF-xB p65 Cell signaling
18. | NF-xB p50 Santa cruz

19. | PCNA Santa cruz
20. | pp38 Abcam

21. | p38 Abcam

22. | p-ERK Santa cruz
23. | ERK Abcam

24. | p-INK Abcam

25. | INK Abcam

26. | a-tubulin Abcam

27. | Anti-rabbit Santa cruz
28. | Anti-goat Santa cruz
29. | Anti-mouse Santa cruz
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PD98059 (ERK) ~ SB203580(JNK) -

: igma-Aldrich

301 $p600125 (P38) Sigma-Aldric
(MAPK inhibitor)

= RERA

i

- i R i

e

1. Spectrophotometer Hitachi
AlphaDigDocTM ( g thfip B~ 22 & 47 %

) PHALIgLoc (R Tt 1 Alpha Innotech
) Coporation

3. CoBAS MIRAPLUS (2 i i%) Roche

4. KUBOTA 3500 (&< ) KUBOTA

5. TOA pH meter HM-5S TOA Electronics

6. Microplate Reader Model 550 Bio-RAD

7. Electronic balance AB104 Mettler toledo

PR RS A e

# RAW 264.7 32 & *% Dulbecco’s modified Eagle’s medium

DMEM) # %% % >} 5 109 #5% & # ~ 100 U/ml penicillin ~ 100
j

ug/ml streptomycin = 0.25 pg/ml amphotericin » 32 % %3 2 37C > 5%

CO, B ~m%e {23 28— x> ¥rdr Y a2
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PBS #if— % o L % 2 & i # LT ko B0 [Sml g ¥ ¢
R T 300g o S A FTTTIUKRY > e 2 EE R R wES
2 , 2 VIS 2L 6‘ 2 Dyl > . N ,

g 3R e 2Rl o B 1 < 10° dm e e » FTEE R AR 10 D AR

Zr e > ¥337C 5% CO, 2% -

I ~— % i F ) = (Nitric Oxide Assay)
(-) RZ

-3 3§ (NO)E- 3B Mg #8> d Hreps (L-arginine) % 3|
NOsfe* #7424 o % 72 FLANOA L PF > g chp ey ¢35 b2
LT A P T AL (nitrite) 2 A& (nitrate) > ¥ | *  Griess reagent
2FEIFEF BB REENitrite § frAromatic Amine
Sufanilamide # Acid form & A = Diazonium Salt > £ £
3-Hydroxy-1.2.3.4-Tetrahydro-7.8-Benzoquinoline 2} = = ¢ 3 AZO
Dye -
(=) F &3

#-RAW 264.7 ‘m?e 8> 96 34 4% ¢ » &34 100 pl 4w k&
1310* » e > 40 § 7 o A B 5 B3 30 A 4815 0 £ 4o » DA LPS
(lpg/ml) » *+ 37°C » 5% CO B & fa ¥ 35 & 24 [ PFis » B0 b 50 50
ul #v » Griess reagent * ¥84F3 /7% & ¢ & > 12 540 nm P|* R E > T

£ 3 A A 43 (Nitrite) » 53 5 kA -
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Fobo R e g 96344 ¢ 5 H 3t 100 pl 1 & e me

#icp 3x10° > 4e » % fe 3k A 9 ABCE (25-100 pg/ml)32 % 1 -] BF{s > 4o
~ f]%cd LPS (0.1 pg/ml)> 3t 37°C 5% CO 32 & fa @ B & 48 /| P »
Bedd %’- % 50 ul #v » Griess reagent * #8fF3% & ¢ {5 > 12 540 nm

Rl B0 TR AR 0 Rk A

= ~ MTS %4 17 (Cell viability assay) -
(-) Rm

MTS 4 45 & - fatgiplmee 3 5 fcd £ eh> 2 > v 8 ¢ %
[3-(4,5-Dimethylthiazol-2-yl)-5-(3-Carboxymethoxyphenyl)-2-(4-Sulfop

henyl)-2H-Tetrazolium] o H_i& 35 7% w0 & > S48 N chyh 70 L % & f#
( succinate dehydrogenase) ¢ 2 MTS ¥ J& » # MTS ¥ ¢ tetrazolium
salt B i % &5 % ¢ formazan- pEd € d X§ & =8 % m 5 lnve g
R L i o Pt R d & B B 4 17 R(ELISA reader)
Srl B 492 nm R BRGR E o e i s F ek B A b o

(=) 7% 3%

MB 3L b Feegris o 4o 0 100 pl &£ o £ 4 r 20 pliwell
[3-(4,5-Dimethylthiazol-2-yl)-5-(3-Carboxymethoxyphenyl)-2-(4-Sulfop
henyl)-2H-Tetrazolium] (MTS) ##H| - # ¥ 1-2 -] FFo 2 L & 490 nm P

TRk (3 B e chig b 2 (Cell viability) o 7 58 & (%)= (:R5 lex

k /4R ek ) x 10095 o
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=~ e R R
(=) RAW264.7 ‘w2 ip| 2

#-RAW 264.7 ‘mre #5396 3L 4 ¢ > & 3b 100 pl #4]smre )k &
1x10* 4c » ABCE 30 A 454> 2 4v » ;58] LPS (1 pg/ml)> >+ 37°C >
5% COy 35 % 07 ¥ % 24 /) PFis > B ddwie 1 ik B2 10 B AR
¥33 ZF 824 100 pl 4c » 3f & coating % blocking 196 344 ¢ >
B E R 20 B £ 2 PBS-T ji%& 3-5 =1 » £ e » detection antibody -
BEE 1P HF 12 PBS-T F% 3-5% > 4 » HRP > 3R 1%
30 2 45 0 £ U PBST/F #fs 2 v~ Subatrate » B3 E 15 445 0 1@
HEJ > B ts4e » HSO, ¥ 0 F > 5T+ ¢ » A 12 ELISA reader 1§
B OD 450 nm ¥ k£ B o E R M EEY R REF 2o
(=) * BE X ‘mbe v 3 ip T

#- Kupffer fm%e #8596 3445 ¢ » &34 100 ul 32 % i 304 w97 #ic
B 3x10% 4c » 3 I b B e ABCE (25-100 pg/ml)sz % 1 -] pFis » 4c »
T4 LPS (0.1 pg/ml) > 3+ 37C » 5% CO 82 % $4 ¥ #8 % 48 /) PF{s >

Htmre bR e H#ES BRI ZL TNF-a 7 £ » $#* ELISAKkit

A o~ @ 2 E B2 (Western blotting)

(<) 35 FEm
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#-RAW 264.7 Evimiz thl1x 10° ww% S5 620 A 4 x 1
£oRBIER > 4 r 3 RIER DE R T FBOR & e doafe )]
A (curcumin,PD98059,SB203580,SP600125)» &2 304 48 {4 » 4 » LPS
(lpg/ml) > &P Fv 2MPPEF IR > 3 LT FRFFTEE - B AP
fF% b p5 o kg R0k o &% PBSIR > 3 F 4 ~ i £ 7kPBS
dish > #-tm?e 3™ > B 30cE dpe g @ o 300xg4CH 104 & >
“f b o mrik S 4e »~ 200 pl K 3R 5 R (Hypotonic Buffer » fie & 4o
22T )0 G 4TRCIS 0 BRI 1544 R F Rk i 0 B
F et ~ 10 pl 109 NP-40:23 2 & > 126000xg 4Cac 104 48 > 1+
FR GRS IRA e TR BOR A UK TS

w e % o UK 4 > i B & P~ % fbe% (Extraction Buffer o fie 3 4o £k =
ST )0 BB AT BRI RF IS 0 Bk 1SR 4 2 3

FORw 0 £ 012000xg 4C A 104 480 B PR i P Een
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20 9 FEg RS

Hypotonic buffer Extraction buffer

10 mM HEPES pH 7.9 20 mM HEPES pH 7.9
10 mM KCI 400mM NacCl

0.1 mM EDTA I mM EDTA

0.1 mM EGTA I mM EGTA

1 mM dithiothreitol 1 mM dithiothreitol

1 mM PMSF 1 mM PMSF

1 mM NaF 1 mM NaF

1 mM Naz;VO, 1 mM Naz;VO,

(=) v Fad

4 albumin % 5 F-d B 5 &5 ﬁ%ﬁ » #- Bradford 3##] 4c »
100 pl > A & 595nm p] 2% K fE > R IHREN R o o@ Fo B AT
Mgt d e TR R LR
(2) 3% ¥ T & (SDS-PAGE)

TR E* 109 separating gel > * i Ek* 396 stacking gel > F-v BT
A 100TC e # 5-10 A 4878 > B 207k F o BE 18 #4k A fr maker 4 &)
AR AT > 125 REFBEFRTALY L] PFo
(2 ) # & (transfer)

1150 T RIEE ) PRI R P Fo9 RS2 transfer
2 PVDF % B B = &8 2. PVDF %5502 2t 590" dm » 2>+ 38 7 1

JREFERA T FE R 0 MPRETZEAA R M E R o 2 {6 14 Tris-buffered
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saline-Tween 20 (TBS-T)i Bk » 2 {6 11— Bafli> 28T F & 2
RS 4T E IRk 0 4 TBS-T jfriedic= » £ 4 PR = Bin
WMo EETFE L 2 TBS-T F%1s > @R - % PVDF
W L RREAY o R FPREFR R QR &Ry K AA 2o
2B RERER Y BRI 12 A4 Fokib ks Ao T EH P 3
Lo o FoREER T o K Figls o A TR A AT 0 PR

B L RE o

#edy % % 1 T 23 E (mean)+ & £ (Standard deviation, SD)# 7 >
E e s 4R e B endiedy o 1 H F) S % B fick 37 (One-way ANOVA) = 2

A 45 0 #3817 Dunnett |3 > M P @3 0.05 £ oF A HE L5

i+
*

— ~ LPS ¥ imvz chd )2k
RAW 264.7 B vfim® 5k » 4c » 7 ik & c0 LPS (0.1-1pg/ml) » 4
W3 E A enpE (12244872 0] BF) 0 B % A LPS 7 ¢ B B iw

¥ e 7% (Fig. 16) °
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= ~LPS# ¥ NO # =z 2 8

RAW 264.7 E v m¥ & » 4x » 7 I Jk & ¢0 LPS (0.1-1 pg/ml) » 4
WA e chpE (12244872 FF) > %8 NO 22 81124
JREEF B E > X0 1 ug/ml LPS sk B B L BE 0 kil ,%%fi?,%@jj‘&
PLQ g T e F (Figl7) e

=R X H LIPS HENO 4 22 g

RAW 264.7 E v im % 4c ~ ABEE (200-1000 pg/ml)7 £J2 30 4 48
602 f6f 4v » LPS 1 pg/ml 3B % 24 -] F5{S » e i mve b iR pl T

NO & % ‘w2 i3 7% 5 B 1C50 (#74] 50% NO 2 4 )ik A& 5 5 1000
ng/ml > ¥ % €3¢ = fmre v = (Table 2) - ABBE 1 IC50 5 400
pg/ml > $im%e s 25 i T - ABB-AQE ik & 200-1000 pg/ml 482
% #$] NO »% % (Table 3)  ABCE £ 1C50 % 5 100 pg/ml » ABC-AQE

#11C50 % 600 pug/ml (Table 4)e MTS é3f 2k B o8 % o e 1 B

FEIEE T me L & 1T (Table3 ~4) o

Ajuga bracteosa

ABEE (IC 50=1000 pg/ml)

v

ﬁ BuOH
(No effect)

ABB-AQE  ABBE (IC 50=400 pg/ml)

i CHCL,

ABC-AQE ABCE
(IC 50=600 pg/ml) (IC 50=100 pg/ml)
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et B K Infg o 96 3448 A w4e » LPS 0.1 pg/ml 2 % g2 1)
P ABEE » & 48 /] B {5 » % % Bt LPS ¥ 3% NO 4 4c » ABCE
£ JE B (25-100 pg/ml) iz % 244 NO 1§ 4 (Fig. 18)
T~ e gcE 7R

RAW 264.7 E wim? 4v » LPS lug/ml 5 24 /| pFis » B-tmie b iF
%22 IL-6 2 TNF-o Jk & - LPS 2 %] [L-6 2 TNF-a % JLfrird| ket
REIFFLF %3 ABCE 2 29524 % ™ LPS #7134 % IL-6 2 TNF-a
R (Fig. 1920) o ¥ #b» & B < im¥ 12 % 7 TNF-o 7 £ 8 %>
&%kt ABCE 2 kB (25-100 pg/ml) & % (Fr4] TNF-a 958 )
(Fig. 21)
I ~ ABCE #f LPS 3% # iNOS F-v # 2 J2 55

RAW 264.7 E ¥ m? 4k > 4r » LPS lpg/ml & % 24 -] pF {4 » iNOS
30 AMEHFR S @ 4o r 7 BiEARZ ABCE (25-100ug/ml) # &
1@ 30 A 4ts 0 ¥ A E Prd] INOS 3o hi 3 (Fig. 22)
= ~ ABCE # LPS i # IxBo v % Rz 358

RAW 264.7 E v in®z k0 4 » LPS 1 pg/ml 32 % 15 » 4815 » B
i IxkBo 3¢ %L E B FH 4 > @ 4 » ABCE (25-100 pug/ml) 7 EJ2
30 44 ts o v B E 4] LPS 3% $RE i IkBa 39 thA T - @ 2L

et IkBo v chd RE LB RMFLE > A7 R S
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I 2t [kBa *% 2 7 # 5% (Fig. 23) ©
= ~ ABCE #zx ¥ LPS 3 £ NF-xB 39 # 32 P 5
RAW 264.7 Evm®2$k » 4c » LPS 1 pg/ml 52 % 1 ] pFis > 1
NF-«kB p65/p50 #-v % R EE FH 4> @ 4 » 2 k& 2 ABCE £ 3
Fri] IkBa ' 203t 5 0 & @ drd] NF-xB # 4 345 0 - ABCE (25-100
ng/ml) # EJE 15 > ¥ A EF Fr4] LPS 35 Emis it NF-xB p65/p50 3-v
i g (Fig.24) o
Ao e 4 LPS 5 MAPK v £ 32 255
RAW 264.7 Esiim?z $k» 4e » LPS 1 ug/ml 32 % 15 45 415 » gk
 ERK 1/2~JNK~P38 th3gv £ EEEFR 4> @ 4o » 3 FiEAZ
ABCE (25-100pg/ml)% AJ® 30 A 4515 > v & 374 LPS 3% Hasps
IkBa 34 h& B+ @ 2LEifs i ERK ~ INK ~ p38 30 ehd L E o5
RalgFxif 47 8 phphisa's 1o ¥ 2L 2 ghpt i ERK > JNK ~ p38

30 % j2 ot 1 (Fig. 25) » 4,4 %3 > ABCE £ 4 #r4] MAPK 3~ &%

A it em g o

it

A %3 B £ 4524 ABCE #r4] LPS 3% # RAW264.7 E v im s tk

A4 NO it 4 - ABEE - ABBE - ABCE 2 ABC-AQE #r4/| LPS
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%% RAW264.7 'mP2 2 4 NO 7 1C50 ~ % %5 5 1000~400~50 2 600
ug/ml o 2 ABCE s B » Tt (5 0 % > (7% P akenigad i@

* ABCE -

~zh

W
X

™

LPS 3% RAW 264.7 fm®e ths L F 5 © » % 1 ik @
B chimse ek IL-6 2 TNF-o ehjk & § B8 % 3 4o 59 » ABCE 0 by
¥ R F'E M LPS “ri 8 2 dwmre e E 3 U & R(Fig.19~20)0 A& LPS
FEAEENweg UF o Btk " ABCE R kA
(25-100 pg/ml) i 3 4=Fr4] NO 2 TNF-o 9§ 4! (Fig.18 ~ 21) - # 7
ABCE it a i LPS 5 2 8 L F i o

¥ 53 4p IV LPS ¥ % i NF-kB pathway 2 MAPK pathway &
24 VR IRE T 55 X dm e ek 4e IL-6 2 TNF-o 2 NOS f# 21 (Mi
Jeong et al., 2009 ; Kim et al., 2007a ; Kim et al., 2007b)

NF-xB d % =t H ~ 4§82 > 12 p65/p50 B = B2 W
Lo B G s 4 g dkE 1 (Teng et al., 2000) Mm%z A < flpT
fmre FT P hp65/p50 § frdrd| HiE kB g & et B Y 0@ IkB
€ FEdp NF-xB & H & 28 » $iph o5 X 3| {1 % i 12 IkBa € 42 IKK
BRpL v E ¥ IxBa Ak 26S proteasome iE {7 Ubiquination i * @ 4 f% >

# NF-xB2 IkB2& B > iEm & NFxB £ - BRE PN > B

BT s Fleng L L £ F & (Makarov, 2000 ; Moynagh, 2005) o & #
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F 5% > ABCE "% i< LPS #7344 ez b p65/p50 % 38> * ABCE it #7+
oz B [kBamdpk v (Fig.23-24) 3P 7 ABCE i [2 1t IkBoafrp65/p50
AR F ] LPS S i Lk o

MAPK #_- #& serine-threonine 7 protein kinase > v & 3 &= *
Bl A A B s it c MAPK 3 4 @R 27 & & = 8- (a)
ERK (extracellular signal-regulated kinase) 7 ERK 1/2 ~ERK 3/4 ~ ERK
5~ERK 7/8 » # ¢ r2 ERK 1/2 hig jS i ¥ o (b) JNK (c-Jun NH,
terminal kinases) ¢ % = f& isoforms » £« f£ SAPK (stress-activated
protein kinases) ° (¢) p38 3 o~ B ~ y= f& (Jeffrey et al., 2007) -

ERK 3 & § %8 'mie chiff 75~ A (2 A w2 33 8 (7 % 5 INKs
AR GBS R4 ZFUF RE A p38SMAPK H 1 & B4
Lk B L F BE Hwre g R B E (v (Johnson and Lapadat,
2002) - 77 7 B+ LPS 3% 3 MAPK 7% it enfi;V ¢ > MAPK A& 1 18 o
¥ AT A INOS £ 3 (Kim et al., 2007b) - A~ 7 % ABCE it '§ 1
LPS 3% % #4fc i* MAPK 3-v & 3 (Fig. 25) > 3P 7 ABCE it 5 d
MAPK ¢ jZdril g Lk i o

AT B S%dp > ABCE ¥ 34| LPS A4 Esiiim¥e 5 it > 4

& #rd4] NF-xB 2 MAPK 143,{3_:—;7,{;}&_.&le sy iem B _2:;,_@ /‘%ér]mp’%

>
N

o0 %1 NO 2 TNF-a % IR 1 » 55 s08 W ehF i o #9 4o & &

p2
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Fig.16. Effect of LPS-induced cytotoxicity in mouse RAW264.7

macrophages.

All values sre means + SD (n=3).
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12 24 48 72 hr

Fig.17. The production of nitric oxide (NO) induced by LPS in mouse
RAW 264.7 macrophages.

All values sre means £ SD (n=3).
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Table 2. Effect of ABEE on LPS-induced cytotoxicity and production of

NO in mouse RAW 264.7 cells.
Drugs Con. MTS NO
(ug/ml) OD Viability  pumol/ml Inhibitory
(%) (%)
Control 0.7 % 100 £+ 40= 85.9+
0.1 8.4 0.4 1.4
LPS 1 0.7 + 102.4 £+ 28.4 + 0.0 +
0.1 7.8 1.3 4.7
LPS +ABEE 200 0.6 + 92.3 + 26.1 + 8.1+
0.0 52 3.1 10.9
400 0.6 + 91.3 233+ 17.8 £
0.0 2.1 2. ¥** 7.4%%*
600 0.7 + 101.2 + 16.7 + 41.2
0.0 4.7 2. ¥** 7.6%%*
800 0.7 + 105.0 £ 15.9 + 441 +
0.1 10.7 2.4%%* 8.4 %% *
1000 0.7 £ 105.5 + 8.5+ 70.1 £
0.0 4.5 0.8%*** 2.8%%*

All values sre means + SD (n=3). ###P <0.001 compared with control

group. ***P <(0.001 compared with LPS group.
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Table 3. Effect of ABBE and ABB-AQE on LPS-induced cytotoxicity and
production of NO in mouse RAW 264.7 cells.

Drugs Con. MTS NO
(ng/ml) OD Viability pumol/ml Inhibitory
(%) (%0)
Control 1.0 + 100 £+ 4.1 + 80.3 £
0.1 6.7 0.3 1.3
LPS 1 1.1+ 110.1 £ 20.7 £ 0.0 £
0.1 6.7 0.4 2.0
LPS + 200 1.1+ 106.0 + 10.8+ 47.7 £
ABBE 0.2 17.8 1% 5.4%%*
400 1.1+ 106.5 + 7.2+ 65.4 +
0.1 11.1 0. 1%*** 0.5%**
600 1.0+ 104.1 £ 6.8 + 67.3 +
0.0 1.9 0.27%** 0.8%***
800 1.0 £ 98.3 + 6.4 + 69.0 +
0.1 6.8 0.3%** .5%%*
1000 1.0+ 98.7 + 7.1+ 65.8 +
0.0 2.0 0.27%** 1.0***
LPS 1.0+ 89.5 + 38.0 £ 0.0 £
0.1 6.5 0.8 2.1
LPS + 200 1.0 + 95.0 + 35.8 £ 5.7+
ABB- 0.1 12.4 0.5 1.4
AQE
400 1.0+ 96.2 + 34.8 £ 85+
0.2 15.6 4.6 12.0
600 1.1+ 107.1 £ 36.1 £ 50+
0.1 11.2 1.6 4.2
800 1.1+ 106.2 + 36.4 £ 43+
0.1 7.2 0.4 1.0
1000 1.0+ 90.0 + 38.1 % -04 +
0.1 5.6 0.6 1.5

All values sre means + SD (n=3). ###P <0.001 compared with control

group. ***P <(0.001 compared with LPS group.
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Table 4. Effect of ABCE and ABC-AQE on LPS-induced cytotoxicity and

production of NO in mouse RAW 264.7 cells.

Drugs Con. MTS
(ug/ml) OD Viability umol/ml Inhibitory
(%) (%)
Control 0.8 + 100.0 + 1.0 + 97.1 +
0.0 4.8 0.5"* 1.4
LPS 1 0.8 + 96.2 + 35.4 + 0.0 £
0.1 7.5 2.5k 7.1k
LPS + 25 0.9 + 103.1 £ 26.0 26.5 +
ABCE 0.1 10.4 4.9%*% 13.7%%*
50 0.8 + 93.4 + 17.9 + 494 +
0.1 9.1 4. 0%** 11.4%%x*
100 0.8 + 99.8 + 6.5 + 81.7 +
0.1 11.0 2.6% %% 7 4%
Control 1.0 + 100.0 £ 2.0+ 96.0 +
0.1 11.4 0.4 2.3
LPS 1.0+ 102.5 + 34.9 + 0.0 +
0.0 5.1 1.7 4.9
LPS + 200 0.8 + 87.0 + 26.4 + 243+
ABC- 0.1 5.8 3.6%%% 10.4%%*
AQE
400 0.8 + 88.0 + 18.1 + 48.1 +
0.1 10.7 4, 0% % 11.3%%
600 0.9 + 93.0 + 15.9 + 54.3 +
0.1 12.9 3.0%** 8.7k
800 0.8 + 87.1+ 4.4+ 87.5+
0.1 9.3 0.2%** 0.6%**
1000 0.9 + 88.5 + 5.6+ 83.8 £
0.1 9.5 2.6%** 7.5 Hkk

All values sre means + SD (n=3). ###P < 0.001 compared with control

group. ***P <(0.001 compared with LPS group.
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Fig.18. Effect of ABCE on LPS-induced production of NO in rat Kupffer

cells.

All values are means £ S.D. (n=3). "p< 0.001 compared with control

group. ***P <(0.001 compared with LPS group.
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Fig.19. Effect of ABCE on LPS-induced production of IL-6 in mouse
RAW 264.7 macrophages.

All values are means £ S.D. (n=3). "p< 0.001 compared with control

group. ***P <0.001, **P <0.01 compared with LPS group.
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Fig. 20. Effect of ABCE on LPS-induced production of TNF-a in mouse
RAW 264.7 macrophages.

All values are means £ S.D. (n=3). "p < 0.001 compared with control

group. ***P <0.001, **P < 0.01 compared with LPS group.
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Fig. 21.Effect of ABCE on LPS-induced production of TNF-a in rat
Kupffer cell.

All values are means £ S.D. (n=3). "p < 0.001 compared with control

group. ***P < (0.001compared with LPS group.
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Fig.22. Effect of ABCE on LPS-induced iNOS protein expressions in
RAW264.7 macrophages.

All values are means + S.D. (n=3). ###P < 0.001 compared with control

group. ***P <(0.001 compared with LPS group.
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Fig.23. Effect of ABCE on LPS-induced IxkBa and IkBa phosphorylation
protein expressions in RAW?264.7 macrophages.

All values are means = S.D. (n=3).##P < 0.01 compared with control

group. *P <0.05 compared with LPS group
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Fig.24. Effect of ABCE on LPS-induced NF-xB nuclear translocation in
RAW264.7 macrophages.

All values are means = S.D. (n=3). "p < 0.01, < 0.05compared with
control group. **P < 0.01, *P < 0.05 compared with LPS group
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Fig.25. Effect of ABCE on LPS-induced MAPK and MAPK
phosphorylation protein expressions in RAW264.7 macrophages.

All values are means = S.D. (n=3). " < 0.001, "p < 0.01, P <0.05

compared with control group. **P < 0.01, *P < 0.05 compared with LPS
group
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