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Effects of Fermented Water Extracts from Ligularia fischeri
on Hepatotoxicity in Ethanol-Induced Rats

Keun-Hyung Yul, Sun-Yeop Leel, Hyun-Mo Yangl, Young-Ahn Haml,
Soo-Ung Lee!, Seoung-Wan Chae? and Yong-Jin Lee'

JDepartment of Technical Development Chuncheon Bioindustry Foundation
“)Department of Pathology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine

ABSTRACT This study was conducted to determine the effects of fermented water extracts from Ligularia fischeri
(LAF) on reduction of hepatotoxicity induced by ethanol in rats. Ethanol-treated Sprague-Dawley rats were divided
into the following eight groups: ethanol-treated group (control), ethanol and ursodeoxycholic acid-treated group (positive
control), ethanol and non-fermented water extracts from Ligularia fischeri (LA)-treated groups [100, 200, and 400
mg/kg BW (body weight)], ethanol and LAF-treated groups (100, 200, and 400 mg/kg BW). y-Glutamyl transferase
activities of the ethanol+LA-treated (100, 200, and 400 mg/kg BW) groups and ethanol+LAF-treated (400 mg/kg BW)
group decreased significantly compared to those in the control group (P<0.05). Aspartate aminotransferase activities
of the ethanol+LAF-treated (100, 200, and 400 mg/kg BW) groups and ethanol+LA-treated (200 and 400 mg/kg BW)
groups decreased significantly compared to those in the control group (P<0.05). Alanine aminotransferase and lactate
dehydrogenase activities of all groups significantly decreased compared to those in the control group (P<0.05). The
total cholesterol, low density lipoprotein-cholesterol, and triglyceride levels of all groups tended to decrease compared
to those in the control group, but the differences were not significant. Superoxide dismutase activity of liver tissues
was enhanced in the ethanol+LAF-treated (400 mg/kg BW) group (P<0.05). The contents of malondialdehyde in liver
tissues decreased in the ethanol+LAF-treated groups (P<0.05). All treated groups showed well preserved lobular archi-
tectures with no evidence of steatosis or liver damage compared to the control group. As the results of this study,
LAF may improve the plasma lipid profile and alleviate hepatic damage by ethanol.
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peroxide dismutase(SOD), catalase, glutathione S-trans-
ferase(GST), glutathione peroxidase(GSH-px) 53 &
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B8 95 a¥20), FEAROIG E FREA A a3
(21), 34k & 9H22-28) 2 angiotensin converting en-
zyme(ACE) A3 &4(29) Fo] 4 o= JF=glom,
Choi 5(30)2 +3 =5 #g]gt 3,4-di-O-caffeoylquin-
ic acid(3,4-DCQA)7} 1+ A/ A H4ksE A ghctar Barsh
vl glTh

§ 83l YaY 24

FOoRFH AT
](MS EAM, Misung,
Yangju, Korea)ol] ¥l 10 ‘—T—'r—’F 7}ake] 80°Cell A
A1 Sl S go}jE]—, F& T 4,000x g0l A 3083
dAde 2 qg9E AN, @Y F%5(N-1110,
EYELA, Tokyo, Japan)dtal &2 AZ(PVTF20R, ilShin—-
BioBase, Dongducheon, Korea)sle] 5 €4 FE2&ES

A %39 ).

- 1049 25

O%J’]' e 4 N
121 ColA 15
Lactobacillus
p]antarum(KCTC 10887BP) 1% % *—6}03] 25°Col A 72
AZE R ES Tt Fask AlEE 4,000<g A 307 LA
2 2 7= AAEg e, 79k =3(N-1110, EYELA)
5 54 AFX(PVTF20R, ilShinBioBase)dte] +3 494 &+
=

52
g S Alxsadn

AESE A Y 40|
A% 6329 Sprague Dawley 7 =2 (5)u)sh
2 % 3 (Chungbuk, Korea) 25§ #tol A4t %

Hlo]

A(RE 22+1°C, 5% 55+3% k7] 12417 Sl A
Q= 3 7y o+ SulE] AAA o o
(normal), EH-’—L(COI’IU’OD, A 2T (UDCA; ursodeox—
ycholic acid, 600 ng/kg BW(body weight)), &3 &
FZ2(100, 200, 400 mg/kg BW) ¥ @& E(100, 200,
400 mg/kg BW) FolFo g FE3lo] 657+ A&t

Table 1. Chemical compositions of diet

Compositions Concentration (%)
Protein >20.0
Lipid >4.5
Fiber <6.0
Ash <7.0
Ca >0.5
P <1.0

2 79 UDCA 600 ng/kg BW, 3 ﬂi—]
d F25 2 283 ES 100, 200 2 400 mg/kg BW &

= A4l d8 & zondeE o] 83}¢] ﬁ?‘
ol 4*]& ?oﬂ 25% o J%g 2

o] 274 Table 13} #th £ %%Qﬁ‘uc (XH)tﬁH}Ol 04
AHEH sEddae]ddsed od& AX APt
(CBF IACUC No. 2013-004).

A2 ®FH

A wpA et & AR} RS AT Fo] $ AR E A
sho] 18A413F &2t AAAZT v AR zoletil(25 mg/kg)
7} xylazine(5 mg/kg)S 3% sto] AbE-sglom, nkE F
MESIA Aol A F 3 24 &S AASAH. A
F 3 gHe YAalRE 7] (centrifuge 5810R, Eppendorf,
Hamburg, Germany)E ©]-83}o] 4°C, 3,200x gl A 20%
F AR sl S Eulske] -80°C deep-freezerdl
B F ARSI 3F 232 HrE A ASE o] 83
o] 33] MFH3Ia AR E FTH FES A F 7H
FH-9-Jell A 2+2t 27H«] AAE dojivh. 242k 179 9
2 10% formalinoll G A F o, YA AdHL g4 T4
A4S 93l 9‘4iﬂéli°ﬂ A7
of Bytatoe] AgFel AFE-3}SIT.

-80°C deep—freezer

}:J

HE L 7 2A W 5

A7 E AT SAe 29 HAow 94 Al
ZAstgom, JolAAE AT AT W ©AF Fol A
A% 24 147 Aol AEE AAs ] ST 1 24
& BE AU AGSE 33 AHsa oA EH
Be AAT ¥ TAS Z4SA

ek
o O
A

glsk g3 & A3}EE4 7] (Konelab 20B, Thermo,
Vantaa, Finland)E& ©]&3}¢] GGT(y-glutamyl trans-
ferase), AST(aspartate aminotransferase), ALT(alanine
aminotransferase), LDH(lactate dehydrogenase), tri-
glyceride, total cholesterol, HDL(high density lipopro—
tein) cholesterol, LDL(low density lipoprotein) choles—
terol¥ 22 3 FoAE Gahet A4S EA s =9
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AEAA Ao AF % FA AHEEE A A (AL
atherogenic index) @ HDL-Zd| 2~ & g3 ¥ & MHTR:
high density lipoprotein cholesterol by total cholesterol
ratio) Han 5(6)¢] %ol ZAste] Atatsict.

St 4l
=0 x

Z2] 1 goll 582] RIPA buffer[20 mM
Tris—HCI(pH 7.5), 150 mM NaCl, 1 mM NagEDTA, 1 mM
EGTA, 1% NP-40, 1% sodium deoxycholate, 2.5 mM
sodium pyrophosphate, 1 mM beta—glycerophosphate,

THASHRIE Bl £

1 mM NaszVOy, 1 pg/mL leupeptin, Cell Signaling, Dan-
vers, CO, USA]E 7}sle] 2H homogenizer(HS-
30E, DAIHAN, Seoul, Korea)® 4°CollA 1083+ w23}
gk £ 10,000X goll Al 1043 FAlEE] 3to] s 34
STt 33k e S 4°Coll A 105,000 goll Al 2057t
HAAEE 39 cytosolS H2] 3 Th.

Cytosoldll &Asl= SODS] &=+ McCord % Fri-
dovich(31)¢] W& Wt AT 2 mLe] 3&
M(5 pmol xanthine, 2 pmol cytochrome ¢, 0.1 mM
EDTA, 50 mM Tris—HCl buffer, pH 7.8)2 cuvetteo] ¥
2 % 20 uLel cytosols #7}8Far 0.2 U/mLe] xanthine
oxidaseZ F7}sle] 550 nmolA &3 =S A =
2F3kA1 A g3 Troncoso Brindeiro 5(32)¢] W el wt
2} 723k 7F 22 o TBA reagent(Cell Biolabs, San Diego,

[e)
Bl

s|st ol o, 3|43k A5 oS micro-tube
783l 59 n-butanole 73l wyk
& 20,000% gl A 5i7F A Ee] 8o n-

3]4=3}aL 343t n-butanol 5= 532 nmol| A

10% formalin®ll LA 7+ A& -2 A=
AA I B25S AAEle um FA9] " EH S

, 4
THEo] £Efoln Felao) BAA T Aty SEfol =
hematoxylin and eosin(H&E) $3213} Masson's trichrome
(MT) A& Aldete] Fatdn 4 o g 2000 &= A&st
ATH33).

Sl XMzl

A A= 2879 Hd(mean)d EFHA(SD)Z L
E}R1aL, GraphPad prism 4(GraphPad software, La Jolla,
CA, USA)E o] &3l ddmx F4HE2A (one-way anal-
ysis of variance)& A A|d & X0.05 F=Foll A Tukey's
multiple comparison testol] 23] zF A3 FH =] 7+
rodS AAstgien, GAas 11 242 33 o] S H

o

A3FE W 2 (Kruskal-Wallis test)S o] -83ho] A gl

2 Fol Yeoln FH A5 F
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LDH #4& #418 23 ofd Table 33 k. GGTE
Aoz 7k A% W Hge] Bxahvl, B ol7ls S
sfo] gra ol e AR XL WY A,
ASTS= 719} el w2 243 2, 2 W 5
AER del AHgE I Tk ALTE ofe] 22o] 33 9lsh
A EASHE B3] A AP we BHES e 71
3 7k SAL AW oz Qs BAol Frhehe slom
¥elAd 7t &4 AER St 93, LDHE) 49 49
04T, B L MY, PN L FHNY S
A Fbe ez gelA Arke)

B4 GGT 57 A3} 3ol ea vwste] gazols
GGT7H f2labAl 27159 om(X0.05), 34 94 +2%

(100, 200, 400 mg/kg BW) ¥ #JE(400 mg/kg BW)
Foo A tizw vluste] folshAl A ATHIX
0.05). AST+= H/d2lolw} vluste] dlz=ate] 49 AST

Table 2. Changes of body weight gain and liver weight in etha-
nol-induced rats

Groupl) Body weight gain (g/d)  Liver weight (g)
Normal 3.07+0.40™% 8.0£0.5™
Control 3.08+0.39 8.5+0.9
UDCA 3.36+0.71 8.4+0.9
LA-100 3.35+0.42 8.9+0.8
LA-200 3.13+0.51 7.9+0.7
LA-400 3.08+0.58 8.6+0.5
LAF-100 3.78+0.46 8.9+0.8
LAF-200 3.36+0.44 8.6+0.8
LAF-400 3.61+0.62 8.3+0.9

YNormal, non-treated; Control, 25% ethanol (2 mL/kg BW)
treated; UDCA, ursodeoxycholic acid (positive control, 600 pg/
kg BW and 25% ethanol (2 mL/kg BW)); LA-100, non-fer-
mented water extracts from Ligularia fischeri (100 mg/kg BW
and 25% ethanol (2 mL/kg BW)); LA-200, non-fermented wa-
ter extracts from Ligularia fischeri (200 mg/kg BW and 25%
ethanol (2 mL/kg BW)); LA-400, non-fermented water extracts
from Ligularia fischeri (400 mg/kg BW and 25% ethanol (2
mL/kg BW)); LAF-100, fermented water extracts from Ligularia
fischeri (100 mg/kg BW and 25% ethanol (2 mL/kg BW));
LAF-200, fermented water extracts from Ligularia fischeri
(200 mg/kg BW and 25% ethanol (2 mL/kg BW)); LAF-400,
fermented water extracts from Ligularia fischeri (400 mg/kg

2BW and 25% ethanol (2 mL/kg BW)).

'Mean+SD.

Not significant.
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Table 3. Effects of non-fermented and fermented water extracts from Ligularia fischeri on the GGT, AST, ALT, and LDH activity

in serum of ethanol-induced rats (U/L)
Group" GGT AST ALT LDH
Normal 5.10+0.332%) 139.60+15.87" 56.16+4.25" 508.23+185.98"
Control 8.25+1.83" 244.14+34.59° 133.77+23.16° 1,303.02+534.34°
UDCA 4.69+0.54° 130.61+9.43° 48.00+4.35" 425.96£52.33"
LA-100 5.08+1.12° 201.15+36.40% 75.93+11.37* 733.20+103.92°
LA-200 5.55+0.46" 180.94+13.10°° 77 44+4.63" 639.72+81.46"
LA-400 5.50+0.61° 171.59+9.02 62.56+8.62° 658.66+55.55"
LAF-100 6.2941.52% 188.92+35.47" 71.60£18.37° 659.85+205.39"
LAF-200 5.95+0.83% 161.35+26.63" 59.88+11.52° 620.73+64.08°
LAF-400 5.65£0.65" 157.67+42.60° 58.67+11.89 619.58+212.42°

YRefer to Table 2. ?Mean+SD.

Values with the different letters within the same column are significantly different (P<0.05).

FA 7L fresHAl S7FeE R 2™ (/X0.05), 55 @ FE=
(200, 400 mg/kg BW) % & E(100, 200, 400 mg/kg
BW) Fodel A diza 3 vlaste] folshAl Attt
(70.05). ALT % LDH 54 A3} vzl g2 ol
3} Blwate] ALT 2 LDH X7} frol ekl Z718t% o
(/X0.05), 5 €4 FEE 4 L8 E ZE FoTolA o
Z 7 Hlaste] o) el Al Akl th(/X0.05). & AT A

=5 @7 FEE 9 2EE FolrA Eﬂz:f“} H] .3}
A F 3 7F 54 €49 %Q]ﬂ Al sk e
WERTH/X0.05). 482 UDCAE A&
3 FAT T 7S o o] GGT, AST, ALT
% LDH A7} @A zHadhes Aow L}E} x ot
(/X0.05) 55 4= 3 +
ztol= fle AoE YERT

Kim 5(20)2 =<l
29 8 ikst A¥io] 5-0O-caffeoylquinic acid(5-
CQA), 3,4-di- O-caffeoylquinic acid(3,4-DCQA), 3,5-
di- O-caffeoylquinic acid(3,5-DCQA) % 4,5-di- O-caf-
feoylquinic acid(4,5-DCQA)E T4 % caffeoylquinic
acid(CQA)F-9] sIFEAS FIsglon, 53 FEE0]
o ghgoll o3 b &=A4ko] fdd H=e] ¥4 GGT, AST

b2 &

9 ALT A5 oAl AaA7]aL 3 224 Yol EAsh=
aae &4E& F7HA S HEsta 1agk b o
(34). Choi 5(30)& carbon tetrachloride(CCly) % D-
galactosamine(D-GalN) o] & 7t &74o] g HE 9
A4S A% A7 FHZHE 8¢ 3,4-di-O-caf-
feoylquinic acid(3,4-DCQA) FowolA €4 F GGT,
AST, ALT, LDH, sorbitol dehydrogenase(SDH) % al-
kaline phosphatase(ALP) X7} f2]sAl A8 A2

1

gelatoinh. Wb #3 EF FEE L HEE 5o
3 GGT, AST, ALT 2 LDH 4% #as 23 =22
o] £A418H= CQAd o8t Aoz AlE s} o9} #als

5
27449l A7t Wad Aoz ek

YXE M2 ojxl= I

d4 W F Ze 28 Z(total cholesterol), HDL-Z#] 2~
=, LDL-Fdx=HE 9 FAX W (triglyceride)S 4
A3 Table 49F 2tk @3 W & Fd2HE 2 HDL-
H2HE 54 23 AdA ol tixat 1] {9 4<l
apoli= YERA] Eokon TR E 04‘7‘(200, 400 mg/kg
BW)e] 7§ diza3} vl Al e
0.05). LDL-Zd=dHE 54 23 fHZ:EQ] R gl

mo

m}n o o

Table 4. Effects of non-fermented and fermented water extracts from Ligularia fischeri on the concentration of serum lipids in

serum of ethanol-induced rats (mg/dL)
Group” Triglyceride Total cholesterol HDL cholesterol LDL cholesterol AP HTR?Y
Normal 61.34£4.40™Y)  74.09+10.48™% 58.96+7.55" 14.50+2.96™ 0.25+0.03™  0.80£0.02™°
Control 72.88+9.81 88.36+4.89¢ 69.56+3.30° 17.3242.78 0.27+0.03 0.79+0.02
UDCA 57.54+5.86 83.72+2.25% 68.47+2.34° 15.31+1.80 0.22+0.03 0.82+0.02
LA-100 71.54+8.44 74.56+5.58" 59.70+5.55% 13.94+1.07 0.25+0.03 0.80:£0.01
LA-200 71.13+11.04 72.73+5.28% 58.81+4.21% 14.24+1.55 0.24+0.02 0.81+0.01
LA-400 63.9246.71 83.96+10.11¢ 66.92+7.79° 14.48+2.11 0.25+0.02 0.80:£0.01
LAF-100 70.67£10.70 78.79+9.24 61.21+6.38% 14.0045.52 0.29:0.02 0.78+0.01
LAF-200 62.36+7.16 58.30+9.34% 46.86+7.30% 12.96+1.81 0.25+0.03 0.80:£0.01
LAF-400  58.65+13.33 65.22+6.18" 52.75+3.95 11.47+1.32 0.23+0.03 0.8120.02

1)Refer to Table 2.

Atherogemc index (AI)=((total cholesterol—HDL cholesterol)/ HDL cholesterol.

3)HTR HDL cholesterol/ total cholesterol.
MeaniSD Not significant.

Values with the different letters within the same column are significantly different (P<0.05).
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@3} vlaste] LDL-2el 28] Z7hk9 ot Ho149l 5 WolAS #PL ASY 2F QB Wy D w5E
ol e, 25 A FEE R LaEe] 4 ux SR, wpeha] kst G40 Zdo] Skl HH
a3 Hlalsko] LDL-Ze| 2~ EEo] skl ot #9144 AlFEESS ool Aok WA} =3t 2XS A 5 vk
apol= AATE SAAY ] B¢ A2 ol BluLsto] o Base] $itk(7,37-39).
Zwol A Frkskl ot fro] A el Apol= il e, UDCA P 22 ] SOD &7 Wist A= Fig. 13} 2k oleh=
Foltyh #3 94 FEE400 mg/kg BW) 2 2HE E(200, S o5 Folgk diEate A A ol #} Blalske] SOD
400 mg/kg BW) Foltoll A 7Hashe Ao = Yeft ot gio] Aastglon, w3 d FEE FoLolA SOD
FOIAE AT F FUASAE IF F HDL-2A2A0E  BHol ZAEG o FoHQ Aol gl RoE vehg
FF uE 2 A TE BE ATl fo A A al, BaE Folw(400 mg/kg BW)ol A oz} H]alsto]
ol fle= AL YN o 8kAl SOD &7 o] 7k ATH(/X0.05). Fig. 2014 1
= uhsh o] 3k &4 ] FHAEA A FaaHEel MDA
SMst B4 Y THEIRIR 03l FE FHE AT A B 95 Fold YETA MDA
A daE A e dAbY F AkEE 2EY S ol 7 A JEREoH(7X0.05), 77 5 FEES
Frreto] ROSE A8, NADHS| A DA A el = Folgh Aol A= vz 3} vlarsto]l MDA 3ol 4
Sl mEZ=elol Yo A% ROSE A dAtsts doA sk o= e, BEE Tl A9 BE sRddlA
MDA(malondialdehyde)& A4 atal HAE ) 4S50S MDA o] frelabAl 7HAast A vh(rx0.05). ¢S F=
frakele] 7 A4S sl Ao 2 g A uH35,36). 7ol A alcohol dehydrogenase(ADH), cytochrome P450
A3 A 2B 22 s AAEE ROSE AA W 3kxks) 2E1 ¥ catalase 5 37} @479 98l acetaldehyde®
EAS0 o] hEE AAHA T e AAE ROSE A A= R wE d}eko] 2518 3 Al microsomal ethanol
14.00 -
b
12.00 - %
%‘ 10.00 | . a @ ab
S a a
& 800 - a
()]
£
S 6.00 -
a
9 4.00 A
Fig. 1. Effects of non-fermented and fermented water
2.00 4 extracts from Ligularia fischeri on the superoxide dis-
0.00 ‘ ‘ ‘ ‘ ‘ ‘ mutase (SOD) activity in liver tissue of ethanol-induced
’ NormalControl UDCA LA~ LA~  LA- LAF- LAF- LAF- rats. Values with the different letters above bar graphs
100 200 400 100 200 400 are si%niﬁcantly different (P<0.05). "Ursodeoxycholic
25% ethanol (2 mlL/kg BW) — . . . . . . . . acid. ?Ncgl-fermented water extracts from Lz:gularz:a
UDCA" (600 uglkg BW) _ - + _ _ - - - - fischeri. “Fermented water extracts from Ligularia
LA? (mglkg) - - - 100 200 400 - - - fischeri.
LAF® (mg/kg) - - - - - - 100 200 400
50.00 -
d d
45.00 - c bod | 4
40001 % bod
£ 3500 1 {» abe
& 3000 { ¥°
o abc b
£ 2500 { a
=
£ 2000
<
S 15.00
=
10.00 -
500 Fig. 2. Effects of non-fermented and fermented water
0,00 ‘ ‘ extracts from Ligularia fischeri on malondialdehyde
’ Normal Control UDGA LA~ LA- LA~ LAF- LAF- LAF- (MDA) contents in liver tissue of ethanol-induced rats.
100 200 400 100 200 400 Values with the different letters] above bar graphs are
25% ethanol (2 mL/kg BW) — . . . . . . . . %igniﬁcantly different (P<0.05). )Ursod.eoxyc_holi‘c aciq.
UDCAY (600 pgikg BW) _ _ + _ _ _ _ _ _ ; Non-fermented water extracts from Ligularia fischeri.
LA® (mglkg) - - - 100 200 400 - - - )Fermented water extracts from Ligularia fischeri.
LAF® (mglkg) - - - - - - 100 200 400
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oxidizing system(MEOS)9l| ]3] acetaldehyde® thA}=
1wk Al ebme HEH= Aw 34 Z7F 9 ROSE AA
sto] IPAE &S FFdSrH6-8). Ao o eSS A&
Hog Fold Hg- 7ho| A AL % 52 (ORAC; ox-
ygen radical absorbance capacity) 7+ =
glutathione 74, SOD % GSH-px &4 %/‘é o] ZFA3}A
W HH FEES 59T 49 ORAC 571 MDA #4, &
glutathione =7}, SOD ¥ GSH-px &4 &Ao] F7}38taL

SOD, catalase(CAT), GSH-px, hemeoxygenase(HO)2]
g g o] Frbshe sl o ® A A TH34). o] 9 #ol
TH FEEY I L I RE aE 3 FEEY T

Table 5. A histological score”

CQA°] &3t Aoz ®B3F 3 ATH20,30). =3

2 g s Foael A e MDA #Ha+ SOD$
B4 F7h2 Q8 Adahe 1ee
AR EY FrrH o2 CAT ¥ GSH-
& 84 Aol Wad oz ey

p‘L
2
N
-
r-{n
wwmﬁ

o
—-| o
HEF S HOE D47 MT 94 dAste] 443
(steatosis; fatty change or hepatocytic vacuolization),
HE9 o3 =(portal inflammation), &3 7- % &(mononu-

on the ethanol-induced liver damage in H&E and MT staining patterns on SD rats (n=5)

Groupz) (22 SIZ)L /itgag%) Steatosis cﬁ?lt:%rﬁlecclzao; Portal inflammation Apoptosis
Normal non-treated 0.43 (0)™ 0(0)"® 0 (0" 0.29 (O™
Control treated 0.43 (0) 0(0) 0.14 (0) 0.14 (0)
UDCA treated 0.43 (0) 0(0) 0.14 (0) 0(0)
LA-100 treated 0(0) 0(0) 0(0) 0(0)
LA-200 treated 0(0) 0(0) 0(0) 0(0)
LA-400 treated 0.29 (0) 0(0) 0(0) 0(0)
LAF-100 treated 0.5 (0.5) 0(0) 0(0) 0(0)
LAF-200 treated 0.29 (0) 0(0) 0(0) 0(0)
LAF-400 treated 0.86 (1) 0(0) 0(0) 0(0)

DA histological score was blindly calculated on liver sections as follows: 0~3 for steatosis; 0~3 for mononuclear cell collection;
0~3 for extent of portal inflammation; 0 ~4 for extent of apoptosis; and 0=no involvement; 1=mild; 2=moderate; 3=severe for
each of the four parameters
JRefer to Table 2. “Not significant. “Mean (median).

Fig. 3. Representative histopathological
sections of normal, control and exper-
imental groups (H&E, X200). There is
occasionally minimal hepatocytic va-
cuolization around porta tract in UDCA
(B) and Control (C) groups. No signifi-
cant pathologic findings are noted among
the groups. A, Normal; B, UDCA; C,
Control; D, LA-100; E, LA-200; F, LA-
400; G, LAF-100; H, LAF-20; and I,
LAF-400. Groups are the same as in
Table 2. Bar=0.1 mm.
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o' et o o781 Aol gle Ao® UEHS
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Al Aol = UATh F FH~HE % T HDL-Zd 2|

E 8F S @ SHASAGFTE A A3 BRE AT
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