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Tetrachloride-induced Hepatotoxicity in Rats

Ki Hwa JunGg*, Chun Sik CHUNG and Hye Rim No
College of Pharmacy, Duksung Women's University, Seoul 132-714

(Received March 4, 1996; accepted March 13, 1996)

Abstract — The effect of Cimicifuga: heracleifolia on CCl,-induced hepatotoxicity was investigated. Cimicifuga
heracleifolia has been used to diaphoresis, antipyretics and detoxification in oriental remedy. We examined the
effect of Cimicifuga heracleifolia methanol extract by blood chemical analysis and histopathologic examination.
ALT and AST were decreased by 38% and 67% in pretreatment group of Cimicifuga heracleifolia compared to- CCl,
control group respectively. There were significant changes neither in total protein, albumin, triglyceride and
cholesterol nor in BUN and creatinine. In histopathologic examination, there were severe necrosis and hemorrhage
with infiltration of inflammatory cells around the central vein, zone 3 in the liver of CCl, treated rat. Ballooning
degeneration of hepatocytes were frequently noted in the periphery of the hemorrhagic necrosis. In Cimicifuga
heracleifolia pretreatment group, we observed mild degree of ballooning degeneration and inflammatory cell
infiltration. No gross necrosis was observed. We measured malondialdehyde (MDA) formation by TBA method. It
showed that the formation of MDA in Cimicifuga heracleifolia pretreatment group was decreased compared to the
CCl, control group. We got the result of the effect of Cimicifuga heracleifolia on CCl,-induced hepatotoxicity by
decreasing serum ALT and AST. It seems that the decrease of lipid peroxidation is related to the recovery effect.

Keywords[ ] ALT, AST, total protein, albumin, triglyceride, cholesterol, BUN, creatinine, carbon tetrachloride,
malondialdehyde, ballooning degeneration
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g HAEATFE T3 At #alste g
A7) A= AR giek. I5A SEA] Aol A3 A5t
298] o]7-Z3= polychlorinated biphenyls(£.%13], 1988)2} a-
cetaminophen 2 fE 7RS4 nlXE S8, 05
Al &, S28) A%, A5 2 BEER 5] A} o
o] BwE wh QlGA, 1993; AAS, 1992 ALF,
1992). =3+ EAQ 7P X 5AQl silymarin(SLM)2] 73-%-
=3}3}oll 481 Silybum marianum(=Carduus marianus)®] 4
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wfella] 7)bE] ] v (Martindale, 1989; Relando 5, 1989) &=
g+ 7} 32 /=) biphenyl dimethyl dicarboxylate(BDDY=
2m)A}e] A4l schizandrin¥} fAReE AFHAA AR, 4
AT-E B3 HZHASRNe] FE 3T 7%l
#23] sFAbzo] ¥ a=e] glon, CCL fHt ZHAd e A%
Kupffer cell #4853t b5 58347 Hasl »} qlc
Q3T 5, 1992). FA] JAF=FA] dubAQl 7okt W4
Eokr]o]z]+= vitamin B complex(VBH)= 84 938 3}
52 gpshE, AME 2 oope| el 3P 413) - SHdEES
o] Enf, FEaf|SHES 5ol Fedsta lchAlfred 5, 1991).
) ez de| 2ol ZkRFHA R A7} BDD, SLM,
ursodesoxycholic acid @ VBH 5 -1 Ak} A17FAle] H]s
X E2AY FF7F BANEE & o AdEedAe] 1E5A
A AR 2L 2]} ohs- zeha shlek

vk "y obAlu] #H(Ranunculaceae)ol] &3l= 5wt
(Cimicifuga heracleifolia Komarov)e] ¥e]&7 o). HEEHE
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& Soll oJ5pa MRV} ok Alee thaeln 7, 7]
S o] gl A%, AFHIE AFaATT deiA
g}, oduxl AR ZE  cimicifugoside, methylcimici-
fugoside ¥ acethylcimigenoside 52} wiwA|2} 1 genin,
isomethylcimigenol'® cimifugol 5] 9).2], 24 - 215 -
9 - ygelA - Farolal - AAelAl g D vhgse) A
3 ZhAba o] o gk kA So] RuE vl Sivhe| RS,
1989; kAL, 1985; F-A18 5, 1964; el &, 19915
£44 5, 1972).

CCL= A &=zl 7H5Ae] o= &2 methylchlo-
roform%} trichloroethyleneZ-&- E-Ado] &2 £wjjo] && o
whe} ARgo] A a} 2] ghrh(Mathnew =, 1963). A <lel| g
o} A7) FUA S-10mis) FOEE AR 4 stk
(Stewart, 1963). &3+ 2H-47]2L d2ix glA] A7 C-
Cl bond”7} 7§A]HA] A71 trichloromethyl®} monoatomic
chlorine free radicals’} A|A#FALEE o}7] 3o (Gordis,
1969) AFA o2 7P| EZAHS o0 7]vi(Pohl 5, 1986)
trichloromethyl radical-2- A| 2o} =l FFAAES
TEo 4] 0,9} WS, trichloromethyl peroxy radicalsS- A4
3.2 chloroform-S- RFET}H(Pohl, 1983).

B = s HAE AR ofis) ZHEA o dofsk=
AT dghe g LutollA] COLRE ZH5A o diat o
AZIE Bk, olF ofA] AFE ARE3t] A as
partate aminotransferase(AST), alanine aminotransferase
(ALT), blood urea nitrogen(BUN), creatinine, total protein
(TP), albumin, cholesterol, triglyceride®] W3}, =]z =pakst
Ax, GSTEA BAE 4 243k A7AE 53 sviss
Eo] CCLAL ZH5A ol Plx= A5 skt skalet

SEET
NENE]
2 Aol AR SrRe A% BelAA e 2 E T4
s,
Alek & 717

Silymarin, Vitamin B complex, Carbon tetrachloride
(Duksan Pharmaceutical Co., Korea), AST kit, ALT kit
(Yeongdong Pharmaceutical Co., Korea), Hematoxylin
(Fischer Scientific Co., USA), Eosin(Merck Co.), Xylene
(Yakuri Pure Chemicals. Co., Ltd., Japan), Canada balsam
(Kanto Chemical Co., Inc., Japan), Paraplast Thiobarbituric
acid (B.D.H., USA), Bovine serum albumin, 4-chloro-1-na-
phthol, EDTA, glycine, P-mercaptoethane, Tris base, so-
dium citrate, Foline Ciocalteu's phenol reagent, 1, 1, 4, 4-
Tetraethoxypropane(Sigma Chemical Co., St. Louis, MO,
USA)S) 71eh Alof B EEguhe ABEFAFE AHS

git}. 717}%= Automatic power supply(Vision Scientific Co.,
Ltd.), High speed centrifuge(DuPont Sorvall Instrument,
Model RC 5C), Ice maker (Welbilt Co. USA), Microscope
(Olympus Optical.,, Ltd.), UV-spectrophotometer(Hewlett
Packard HP 8452A Diode-Array), Ultracentrifuge(Beckman
Co., Lid. 1-80), A58 4 234 7] (Abbott, Spectrum),
Osteriser blender(Oster Co., Listed 564A Household type)
2 Autotechnicon(Shandon Citadel 2000)2 AH&-3teic}.
HESE

AYFTERE 5E2] Sprague-Dawley| JF (T7)
£ 22+ 1°ColA FE3 23} AFAB AR T3t
of Abgate] A1Z) T Ao] B 200 gh 9, TheA
= 30 gilslrh 3 o) Aol ALstsict.
=8

A AzxE ukE A4 & 70% methanol 2 =841
A SAZE 43 2EF % sk, oulg ZFEEE
methanolZE=&E-2] B dA 85 o] A= ALg3lglo
AAE A e Ho FE T3
Zhabell et

SUFEES uAFEANE B 31 2 gkg/day?]
faron 3¢] A lEe & CClLE com oil& vehicleZ 3}
o] 0.2 mlkg/day-§eF3 3dA He F #F 5o 3/ F
o] 7ol ste] 7H5AS LA A
i 3 A=

bR HFFo] 24A7F 18XZVHEF AAAIA ether=
A7 BERASAE AAste] AAelA s,
3000 rpmof| A} 2087 94l Felsle] 42 AL A5 A}
23kt
CCl1, 2= M0 LS ofH| A E

+oHEEES] CCLAL ZH54el ek E+= Reitman-
Frankel method(Reitman 5, 1957)°l] 2]8}o§ aspartate
aminotransferase(AST)¢} alanine transferase(ALT)S] &4t
97 243}9r}. ASTE L-aspartate®} o-ketoglutarateS-
71A M e @ ALTE DL-alaninei} o-ketoglutarateS- 7] o
© 2 3}o 2, 4-dinitrophenylhydrazine 2.2 ¥ A)7] 3 7}
7} 505 nmellA] FHEE A
BHSHAUH

R b2 ertElE 1T2E sle] FrEEE 5,000
mg/kgd ATFFAT F, BEL) o HHT-E BT 724
1A ) A S SAs FAEAS BATAT
sl 2y

A% AHe] SREEEE 2 ghelday, SLME 150
mg/kg/day, VBH: 0.28 ml/kg/day2] 4502 37k 77
Eo5lgdt. CCLE com oilS vehicle® 3oy 0.2 mi/kg/
day8eFe 3l 2 & ALTo] 347 Fo Folsje]
A5 S foshalek
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o8 ¥HS A5 A A3FEHEA] 7] (Abbott, Spectrum)
£ %3] aminotransferases(ALT, AST), albumin, total pro-
tein(TP), cholesterol, triglyceride(TG), blood urea nitrogen
(BUN) % creatinine-2- 541 8} c}.

Cytosol2| &2|

FUIFEETY T BRI A AT A, Ao}
o AAAFT. 2AS AFste] AA9e-E per-
fusiond}od X283+ F- 26 4-2F2] 0.1 M Tris-KCl buffer(0.1
M Tris Ac, 0.1 M KCI, 1 mM EDTA, pH 7.4 with Tris
base}& 713lo] A& R-A3lgdr). ¥4 =32 8,000 g
ol 4] 303, 10,000 goll A 9027 ZAAEe]AlA A A
cytosol 2 £l ). 28]3) cytosol- B-F3le] AlL-5]17)
A7pA| -T0°CellA Badsigich BE 222 4°Col3lellA
A A3 ot
MicrosomeS| £2|

AFA el cytosol-2 35} F2 A4l microsomeS- 0.1
M sodium pyrophosphate buffer(0.1 M sodium pyro-
phosphate®} 1 mM EDTA)A] &3l 100,000 goll 4]
60:7F T} Z2QARE] s ] A& & & microsome-S P4
o} goiA microsomeS 50 mM Tris-Ac buffer(50 mM
Tris-Ac, 20% glycerol, pH 7.4 with Tris base)ol] ] E-AMA] 7]
F EF3te] AR AR -70°CA A Bt 2
FAF2- 4°C o] 3fel| 4] AAT 3T}

Ehy

A 7L Lowry W (Lowry 5, 1951)e] whe} 3]49%l
microsome Z cytosol 0.6 m/¢] 0.5 m! Lowry complex(0.2
ml 4% sodium potassium tartarate, 0.2 m/ 2% copper sul-
fate®} 10.0 ml2] 4% sodium bicarbonate/0.2 N sodium hy-
droxide 9% AHEATe) T FN)E shsha A%
Al &3}bstgch. 15% £ 0.1 ml9] Folin Ciocalteou's phenol
AlekE 7hst FA] 412 F- 3087 W8l 750 nmeil A
FHEE SH sl A E 2= bovin serum albumin
S AH8-5}e) BEE standard curve 2 F-E] girh o] why o
2 23 A3} microsome-S 50-85 mg/ml, cytosol-> 50-72
mg/mle] Thal & F-f-sla 9l it
GST 84 @8k &3

Cytosol®] GSTEHA-L Habig 5] Wl (Habig =, 1974)
off whz} Alsisieict. wiekol] 0.1 M potassium phosphate
buffer(pH 6.5), cytosol protein 25 ugS @31 25°Col|4] 2%
b vkl ¥ 71424 1.0mM2]  1-chloro-2, 4-dinitro-
benzene(CDNB)¥} 1.0 mM<] glutathion(GSH)S- 7}8}o] &
FE 1.0 mlZ 3 ¥ =4] 340 nmol|A] 15% ZFA 2 2 602
T4 FEEE A Blank23: sladsle] 23bx3)
F cytosol T A& ALE-3lsi T
Lipid Peroxidation &8

Microsome®} lipid peroxidation2- Uchiyama =-¢] u}

(Uchiyama %, 1978)of] w}2} A]3§3}eic}. Microsome 0.5
mlell 1% H;PO,, 0.67% TBAX|2F-S- 71811 95°CollA] 458
2 84 Fhda F Ae7ka] W2keha butnol 40
m/E 7hejA A EEESE F Y2 sl butanolF-S 3
3] 535 nme} 520 nmellA FHEE SRS} TFYe
2 1, 1, 3, 3-tetracthoxypropane-S- A&-3fe] 7] A ol 4] €]
malondialdehyde(MDA)J Al 2kS- #4512 ©]E nmol/mg
protéin.‘_’ﬁi‘ el gk
=3 2 |

SRR R WAL F AT 1847k AAA]
2 3AFE v HAA ErAFAE Aok e AE
F 5 o 02mmAE R AL F v enY T IH Y
1Al 10% formalin-§-98-& -3 -§-8]vialel] @ol 4°Cql|
A 2447k A sl e | |

Azrh 233 wHE T AW Holgle e
sar SEEel 3u8 Ass. 2 2ol 24
Autotechnicon(Shandon  Citadel 2000)& ARg-six] F
(clearing) & A 53}A-2 %]—951‘1’4-. QA ®oke] paraffin block
4 57| 938 embeding center(Lipshaw)E AME-3}3ic).
Paraffin? §-3}A)o] T} S paraffin warming chamber
of] @7 base moldd]] paraffin-g -3 & Z2]-2 base mold
o ¢F&A]F7) 3L cryo-plateel] L2)E3 Z-& F base moldE-
wlo{g3tr}. Paraffin block-2 2} 7] (microtome)of]4] 4 um
FAR AE F Lol m=Fepkag ol 27 60°C hot plates))
A AzxFAAZ o] -3 Lelo|=FvIAE 60°C
2] ovenol] Yo F2)o]ele] paraffin-g o)1 xyleneol A
1024 33] &gk 3 100%, 95%, 80% 4 70% ethanol<: ‘
o2 2509 237} A=) PAZ HEEG AL B4
HA F gol&<ellx] 1087+ 22|¥F F Hamis's hema-
toxylin® 2 gAslydc). 32+ A2 AAST 95%
ethanol 2 8¥-EqF x2]gt F, 0.5% eosin O & 25-%ot JA
sHsir). 95%2} 100% ethanol 2 24=3F & wha] 7 xylene o
2 AR F U4ysiich 2 E 7472 2000182 gYr}.
SHIXE|

EEARETE g ZFEAE AR, 2
7ke] Ztol= Student t-testZ ARE-3}e] pgho] 5%t o
TAAELE F2oAde] ek B st

o
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COLF2 2P ohs) R4 B9 ALTA W5e &
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Table 1. Effects of Cimicifuga heracleifolin on the serum
ALT activity in CCl,-treated rats

Table IV. Effects of S, VBH and SLM on albumin and total
protein in CCl,-treated rats

ALT
Treatment
Activity (KA unit/[)  Inhibition (%)
Untreated 47.8+ 10.2
CCl, 602.2+124.2
S+CCl, 407.9+ 48.3* 36

The values are expressed as mean=+8.D. (n=6-8). *p<0.05 com-
pared to the CCl, group.

Percent inhibition was acquired by

{1(CCL+S value-untreated value)/(CCl, value-untreated value)} x 100
S(Cimicifuga heracleifolia).

Table II. Mouse mortality by the Cimicifuga heracleifolia

Animal Sex Route of Miniroum lethal
administration ~ dose (mg/kg)
mouse male p.o. 5000°

“Six animals were alive.

Table III. Effects of S, VBH and SLM on the serum am-
inotransferases activities in CCl,-treated rats

ALT AST
Treatment Activity  Inhibiion Activity  Inhibition
(KA unit/ly (%) (KA unit) (%)
Untreated 432+ 132 19721197
ccl, 665.94171.0 562.7+360.7
S+CCl, 4307+107.8% 38 417642125 67

S+VBH+CCl, 4114+ 64.4%* 52
S+SIM+CCL, 411442921 41
VBH+CCl,  409.3+117.1* 41
SIM+CCl,  374.0+200.0* 47

394.6+135.3 74
452813262 51
390.0+273.5 79
377.6+180.8 86

The values are expressed as mean+S.D.(n=6-8). *p<0.05, *
*p<0.01 compared to the CCl, group.

Percent inhibition was acquired by

{1{CCL+S value-untreated value)(CCl, value-untreated value)} x 100
S(Cimicifuga heracleifolia), VBH(vilamin B complex), SLM
(silymarin).

He] A3} Table Mo} Zc}h. A& 5,000 mgkes 7 =}
Sne] AFFA] 6vbe] FellA] 1vte]l® AFESEA] kot
o] A|72] 7T #AxAleFS 5,000 mgkgR el
3 ol 9] fFolAkE AT = i)
ALT 2 AST

83 ALTAH%: S+CCLEF, S+VBH+CCL %7, VBH+
CCLFAT Z SLM+CCLFo T4 CCLFEE n]s|
fFYAdele g v

dA ASTA|= S+CCLFo|7, S+VBH+CCLEF-o1, S+
SLM+CCL¥+}, VBH+CCLFo T ¥ SLM+CCLF AT

Treatment Albumin Total Protein
(mg/dl) (mg/dl)
Untreated 2.00+1.81 6.28+0.80
CCl, 1.05+0.14 6.07+0.70
S+CCl, 0.99+0.11 6.4340.66
S+4VBH+CCL 1.17+0.14 6.59+0.66
S+SLM+CCl, 1.33+0.09* 6.221£0.92
VBH+CCl, 1.321+0.04% 6.14+0.36
SLM+CCl, 1.30+0.30 5.29-+2.54

The values are expressed as mean =+ 8.D.(n=6-8). *p<0.01 com-
pared to the CCL group. S(Cimicifuga heracleifolin), VBH
(vitamin B complex), SLM(silymarin).

Table V. Effects of S, VBH and SLM on cholesterol and tri-
glyceride in CCl,-treated rats

Cholesterol Triglyceride
Treatment (mg/dl) (mg/dl)

Untreated 63.54+122 80.2+15.7
cql, 63.6+18.6 128.2+30.3
S+CCl, 56.3+16.8 106.8+55.5
S+VBH+CCl, 47.7+15.6 95.5+57.1
S+SLM+CCl, 455+13.7 110.9+57.3
VBH+CCl, 58.2+21.9 110.11+44.0
SLM+CCL 57.3+17.9 118.61+69.5

The values are expressed as mean-+S5.D.(n=6-8). S(Cimicifuga
heracleifolia), VBH(vitamin B complex), SLM(silymarin).

olA CCLFFol vla) 7h4F vhehf9del(Table 1),
Albumin 2} Total protein(TP)

2 albuminX| = S+SLM+CCLE o] T3} VBH+CCLS
o] oA F2AsdE 5718 Bt

TPA& SIMOE AAXg F& A Lfgt JH ATl A
o} Z7}sbd ch(Table IV).

Cholesterol 2! Triglyceride(TG)

Cholesterolz] = S+CCLFoI, $+VBH+CCLEFo|F, S+
SLM+CCLEo37, VBH+CCLFS 7 2 SLM+CCLF T
of| A Ao 7ol B8 oha 2hst ok

TGAE S+CCLET, S+VBH+CCLT-, S+SLM+
CCLEAT, VBH+CCLSTT % SLM+CClLEo] o] 4]
CCLSo) )| H]8] 7Hasleich(Table V).

BUN & Creatinine

BUN 2 creatininex]-= $+CCLF¢] 7, S+VBH+CCLFo]
T, S+SLM+CCLF 4, VBH+CCLEF 2 SLM+CCL%F
oellA] Aabrol ulsle] WkE Ro]E B £ gt
(Table VI).

GSTEA EME £H
ZF AT 7rel|A] E2|g cytosold A E 2 CDNBE
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Table VI. Effects of S, VBH and SILM on BUM and creatin-
ine in CCl,-treated rats

Treatment BUN Creatinine
(mg/dl) (mg/dl)

Untreated 15.8£2.6 0.454+0.30
CCl, 17.3£3.0 0.4010.18
S+CCl, 18.91+4.1 0.371£0.11
S+VBH+CCl, 18.5£4.0 0.36£0.16
S+SLM+CCl, 21.5X£6.8 0.3940.04
VBH+CCl, 18.0£3.7 0.54£0.27
SLM+CCl, 240+75 0.56£0.23

The values are expressed as mean=+S.D.(n=6-8). S(Cimicifuga
heracleifolia), VBH(vitamin B complex), SLM(silymarin).

Table VIL Glutathione S-transferase activity toward CDNB in
the cytosol from rats treated with S, VBH and SLM

Treatment Activity
(umol/min/mg protein)
Unfreated 2.13+0.23
CCl, 1.534+0.15
S+CCl, 1.52+0.37
S+VBH+CCL 2.09+0.27*
S+SLM+CClL, 1.941+0.45
VBH+C(l, 1.96£0.59
SLM+CCL, 2.04x£0.51

The values are expressed as mean+$.D.(n=6-8).. *p<0.05 com-
pared to the CCL group. S(Cimicifuga heracleifolia), VBH
(vitamin B complex), SLM(silymarin).

Table VIIL Effects of S, VBH and SLM on malondialdehyde
in the microsome of rats

Malondialdehyde level

Treatment (nmol/mg protein)

Untreated 1.15£0.13

CCl, 1.33+0.05
§+CCl, 0.964+0.12%*
S+VBH+C(Cl, 0.78+0.04%*
S+SLM+CCl, 0.88+0.18*
VBH+CCl, 0.79+0.06*
SLM+CCl, 0.68+0.03***

The values are expressed as mean+S.D.(n=6-8). *p<0.05, **p
<0.01, ***p<0.001 compared to the CCL, group. S(Cimicifuga
heracleifolia), VBH(vitamin B complex), SLM(silymarin).

A E slo] GSTELBAHEE ZAslgr). GSTEAZEA]
S S+VBHACCLF ol 4] CCLFod Tl B8 F-A4d 9]
= 2715 Bgow S+SLM+CCLSEe] 2, VBH+CCL 5o
2 SLM+CCL5-o3 3ol 4] &= v Z7}8} 4t (Table VII).
Lipid Peroxidation X

ZF AH7-2] zhol|A] 2&]8t microsome A EZ MDA

et Rt ZHEMoll ojxlE &3} 93

Fig. 1. Untreated group of normal liver (H&E, x200). Note

well-preserved lobular architecture.

Fig. 2. CCl, (H&E, x200). Note severe necrosis and hemor-
thage with ifiltration of inflammatory cells around the central
vein(CV), zone 3. Ballooning degeneration of hepatocytes are
frequently noted in the periphery of the hemorhagic necrosis.

Fig. 3. 5+CCl, (H&E, x200). Note mild degree of bal-
looning degeneration and inflammatory cell infiltration just
around the central vein. No gross necrosis is observed. §
(Cimicifuga heracleifolia).



94 Ki Hwa Jung et a/

Fig. 4. S+VBH+CCL, (H&E, x200). Note mild degree of in-’

flammatory cell infiltration, ballooning degeneration and per-
icentral necrosis. S(Cimicifuga heracleifolia), VBH(vitamin B
complex).

Fig. 5. S+SLM+CCl, (H&E, Xx200). Note moderate degree
of inflammatory cell infiltration and ballooning degeneration
in zone 3. The degree of histological damage is similar to
SLM group. S(Cimicifuga heracleifolia), SLM(silymarin).

AR ekg 243 A} S+CCLFAT, S+VBH+CCLFo T,
S+SLM+CClL¥ ¢+, VBH+CCL%o] 4 SLM+CClLF
oA CCLFS el vl folAdsle s vehlisdet
(Table VIII).
TSN 2A
200m) 2 B AFE Fig. 164 Fig. 74 JehA i)
CCL5] A central vein(CV, zone 351 o4 £ A 24
3 A Al Hap g 28 S B 5 et S+CCLF
TollA= CvaeEe] d2H 228 2 ballooning degene-
ration A =7} 3tdo] B9 o, S+VBH+CClL5oF &
Al 4= 244 2 ballooning degeneration  =2] &+3}e}
FAFS] #HAF 37} Bl SIM+CCLFo el A= o
2 Tl vla Add o2 A7) At AP E

Fig. 6. VBH+CCl, (H&E, x200). Note scantly inflammatory
cells and ballooning degeneration of hepatocytes confined to
the small pericentral area. Large hyperchromatic nuclei, prom-
inent nucloli and frequent binucleated hepatocytes are sugges-
tive of active regeneration following necrosis due to CCl, in-
jection. VBH(vitamin B complex).

‘Flg 7. SLM+CCl, (H&E, ><200) Note moderate degree of

inflammatory cell infiltration and ballooning degeneration
with pericentral necrosis. Degree of histological damage is re-
latively higher than those of other experimental groups;
however, the extent of necrosis is less than one-eighth of CCl,
injection control group. SLM(silymarin).

£ o) CCLFo ol vl8)] ZhadS oF & AUsdel S+SIM+
CCL%%72 SLM+CCLE o] v]5gk Axe] Abs)S
Byl VBH+CCLFoFoll A= GZ:AF7 Ay 9z
ballooning degeneration &4 A< $1-&-& & 4= 31} A
g g A A, 2a15 5 28 4 A 7 252 CCLE 1
= 2kl s AAE 7S BTt

o FH
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elo 2 AW gl o]-&xo)x shrh ey 9
Aol wis] Aegr Ge|ahgolt SA e A4l
A BA R A= 57 et alAE Zh
£-8 9] 0 7| = FAYAIEA E AFE 5 e T
AL A BRG] FEel xFHe] glvt vl opF] 1 =
Fao] wEks) uhelA] QA o - AUES aEd)
u] 7 A& o % AR
£A)E 7ho 2 e Ao Wk 7ke
& AEAAAT gloiA P f8s ubiE ShuEA
(Awallacce, 1982) A & AST9} ALT 52 54284 w2
A R0 2 R 2 ES] W) ajsk 2 s}
>7<1 g5 o] wle} transaminase’} EF o7 FElxo] =2 &
e Vel Zo)th(Hayes, 1982). ASTEHA EZ7}o) H]
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