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The Therapeutic Effect of Artemisia Capillaris Extract on
Hepatic Damage Induced by Carbon Tetrachloride in Rats

Sang-Gwan Lee'

Department of Veterinary Internal Medicine, College of Veterinary Medicine,
Kyungpook National University, Daegu 702-701, Korea

Abstract : This experiment was conducted to find out the therapeutic effect of Artemisia capillaris extracts on hepatic
damage in rats induced by carbon tetrachloride (CCl,). In this experiment, 96 Sprague-Dawley rats were used as
experimental groups, which were divided into 4 groups; control group(A), CCl,-treated group(B), CCl,+Artemisia
extract-treated group(C) and CCl,+silymarin-treated group(D). The B, C, D group were administrated single dose of
CCl,(2.5 ml/kg) to induce acute hepatic injury. C group was administrated with Artemisia capillaris extract(200 mg/kg/day)
and D group treated with silymarin(50 mg/kg/day) for 7 days. Hematological, ultrasonographical, histological examinations
and examination of antioxidant activity were also performed in all groups. AST and ALT activities of C group were
significantly decreased compared with B group. The activities of AST and ALT in C and D groups returned to the
normal range more rapidly than those of B group. In ultrasonographic examination, the echogenicity of liver in C group
was significantly decreased compared with B group. Also C and D group had tended to recover faster than B group
on liver histogram. Histologically, the percentage of degenerative regions and degenerative cell numbers in peri-central
vein hepatic parenchyma of C and D group were significantly decreased compared with B group. In examination of
lipid peroxidation, malondialdehyde of hepatic tissue in C group was decreased as compared with B group. In examination
of antioxidant enzyme activity in liver, glutathione peroxidase and catalase activities were significantly increased compared
with B group. As results of this study, it is thought that 4. capillaris extract has therapeutic effects on hepatic injury
induced by carbon tetrachloride, and has the similar therapeutic effects as silymarin in rats.
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iy Buston, Willams 5% ARE AR A &
23 g37 993 BRASFTE Lee BN AU
montana Pampan)= @4¥8} &35 JERN™, ethanol
B9 gsldol 71 wrha BIEqtt

B A HA8d o shiEA FEEe-S 7t
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Sel= 22 12417 AA F 25 mlkg AFESH
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Aspartate aminotransferase(AST), alanine aminotransferase
(ALT), alkaline phosphatase(ALP), total bilirubinZ &}l
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peroxidase(GSH-Px) &4 &4l ARSI
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Z 0.1 M Tris-HCI(pH 7.2) buffer 2.6 mi®} 30 mM GSH
0.l miE 23 6mM NADPH £9 0.1mlel 25uM H,0,
7Yk F 25°Col SR AWSAIFHT o7l Az
3 0.1 ml(0.4~0.6 mg TS E33) 25°CollA] 5
HeA7l F 340 nmollM EEE HsE S8 &
T 199E 187 1nmold) 4131E NADPHE A4
F= 84 %2 JeEiAT

o b eu A e
o

ZE|EHE ZAL
oel2 vh sl AEH TS 10% T4 EELH
TA3 & hematoxylin-eosin® 2 FA3te] F3}t Hn|Fow

0

o
s
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percentage of degenerative region (PDR)3} degenerative
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< dlwsle] Student's t-testo] 9]¥F 9] (p<0.01,
p<0.05)% A8t
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Mzl Hst

gEArIMe 48 4 H3a AFol 43 1 (02)e]
E 150 gelfom dd Hat AT TS 93g0R o
etk Aldsle: FAZBPIME 48 19, 29, 3¢9
7zt 143, 137, 14422 A8 A 149 gol] Hlslo] Rt
(p<0.01) 27t Jepsiet, A% FAZ(Cpele 43 1
o, 290l Z+zt 146, 14002 A A 150 goll Blste] &
2JFHp<0.01) Z7} vehgon dejvkd FA(D)zelA
T AE 1Y, 29, 390 77} 146, 141, 14402 A A
150 goll 18k §-213H(p<0.01, p<0.05) 47}t EFSITE

Aspartate aminotransferase(AST) &4X|2| 3}

A% 717 F AT AST SA4XE 84~92 ULl o™
B, CZAME zH Ad 1Y, 29, 3¢ 2 4, DFIA
= Ay 1Y, 29, 399 ATl vsle F27k(p<0.01,
p<0.05) 2717} vebdt). B2 6], C+-& 4Yol, DF
& 4o] AAHE FAEAT. S AE 29, 34, 4¥0l
B2l B3k 8-2)3H(p<0.01, p<0.05) 747t el e™ D
e AY 24, 39, 49, 6o B ¥t FolE
(p<0.01, p<0.05) 7327} JERZTHFig 1).

Alanine aminotransferase(ALT) &M X|oHs]

A7) ALT A& 34~38IU/LCINI O™ B2 AE 1
o, 29, 39, 4¥°l, C, DS AF 1Y, 24, 3¢l AT
o Blsld 23 p<0.01) Z77F et B2 60l
C, DL 40 A= AT, & AF 29, D
T Ag 29, 3¢ Bl HIsld  #9 gH(p<0.01,
p<0.05) 7H27} LERdthFig 2).

Alkaline phosphatase(ALP) &4X|o| w5}

AZ9 ALP A& 799~982 [U/LoIeH BES A¥
19, 24, 349, 49, 6doll, C& AP 19, 24, 3¢, 4
of, DTS A¥ 1Y, 29, 3¢, 4%, 6doll Aol HI5HA
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- Fig 1. The changes of AST in control group, CCl, group, 4.
capillaris extract group and silymarin group. a, b; mean
significant(p<0.05, p<0.01) difference compared with control
group. d, e; mean significant(p<0.05, p<0.01) difference
compared with CCl, group.
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Fig 2. The changes of ALT in control group, CCl, group, 4.
capillaris extract group and silymarin group. b; mean signifi-
cant(p<0.01) difference compared with control group. d; mean
significant(p<0.05) difference compared with CCl, group.
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Fig 3. Ultrasonographic images for histogramatic evaluations
of liver parenchyma at 2, 3, 4, 6, 9th day in Artemisia (C)
group. C group has shown an increased echogenicity at 1st
day and then kept similar echogenicity till the 4th day, and
then shown an decreased echogenicity since 6th day. From the
2nd day after the experiment, C group has kept relatively lower
echogenicity than CCl, group. And at 6th day, marked decrease
of echogenicity in C group was similar as it in control group.

¥ 29, 3%, 629 B2l sk £213p<0.01, p<0.05)
7k} YRt (Fig 3).
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agAEe L v BEE C, DRAME 48 14, 29, 34, 4, 6, 9U Azl
H)sld {23 (p<0.01, p<0.05) Z7F7}+ Vet CollA

SAHY Folo| HMAMZT WEZ(Percentage of degene- = 43 39, 49, 6, 9¥dl], D& AF 2d, 39, 49,
rative regions in peri-central vein hepatic parenchyma, 6%, 9o Bl Hiskd #23kp<0.01, p<0.05) Z7I7t

PDR) e THFig 4).
PDRE AZA 3.0~63%°1%02H B, C, D¥A= 4
3 1Y, 29, 39, 49, 6, 9¥ol| ATl HIEl] Kol Glutathione peroxidase(GSH-Px)2| &4J#Hs}
(p<0.01) Z77F Yelgen, C, DEAe A7 2 o)F GSH-PxE=  AZlA  0.044~0.054 nmol H,0,/min/mg
Bl ®lste] §2)3k(p<0.01) 727 YR CHTable 1). protein® 2 UEePRton BrolMe A 1Y, 4Y, 639, C,

=& AF 1Y, 2%, 34, 49, 64, 9ol Aol Wlsked
EM™ F2lo] HMME =(Degenerative cell numbers
in peri-central vein hepatic parenchyma, DCN) Gooma oot Dhvemva Gty |
DCNE AZoA 14.0~183°I%2m B, C, DollA 4 30;
19, 29, 3, 4%, 6Y, 9l Aol Mlsl] Fof3l
Z7F vehden, ¢, DEolMe Bl st 43 24

25 ¢

o]% £9J3H(p<0.01, p<0.05) T4}t YERGTH Table 2).

o] TRUSIKE gk st

s AT e AZONA 13.4~16.3 pmol/g® & WHER:
o B, C, DZAME A8 1Y, 24, 3Y, 4%, 64, 9¥
o] Azl Hlal F-2)3Hp<0.01, p<0.05) 5717+ YRttt
C, DIZolX = Bol Blste] A3 29 o]F {2 &H(p<0.01,
p<0.05) 77k UEbst

CAT (umiol NADPH/min/mg protein)

Day

Fig 4. The chaﬁges of catalase of liver in control group, CCl,
ol EIA{Eds group, A. capillaris extract group and silymarin group. a, b;
Catalase:l gaus ) mean significant(p<0.05, p<0.01) difference compared with
Catalase AT 0.89~0.99 pmol NADPH/min/mg control group. d, e; mean significant(p<0.05, p<0.01) differ-

protein® & UERton BoME AE 14, 24, 40, ence compared with CCl, group.

Table 1. Percentage of degenerative regions (PDR) in peri-central vein hepatic parenchyma (% or N/mm2 of hepatic parenchyma)

Days
Group
1 2 3 4 6 9
Control 35417 53%0.5 63+1.5 53+1.0 45+13 3.0+08
ccl, 473415 63.5+4.4° 62.0£2.9° 62.0+2.6" 63.8+5.4° 63.8+4.4°
Artemisia 453+4.3° 4331430 41.5+3.3 41.0+2.4% 39.3+£3.9b¢ 39.0+£7.0b
Silymarin 46.0+3.9 48.5+3.1% 453+4.9% 44,8413 43.5+2.1% 4354370

Each value represents the Mean - S.D of each group. a, b; mean significant(p<0.05, p<0.01) difference compared with control group. d,e;
mean significant(p<0.05, p<0.01) difference compared with CCl, group.

Table 2. Degenerative cell numbers (DCN) in peri-central vein hepatic parenchyma regions (cells/ total 1000 hepatic parenchymal
cells)

Days

Group
1 2 3 4 6 9
Control 164 15%2 14+5 14%3 15+6 1843
CCl, © 4971440 779+ 99° 406+ 80° 394+ 57° 326+ 16° 285+31°
Artemisia 420+ 4154 450+ 40b 2574255 226+ 6" 196+ 8% 121 +25b¢
Silymarin 420£37° 4361350 225+ 1904 210+ 10° 192+ 465 105+ 28

Each value represents the Mean + S.D of each group. a, b; mean significant(p<0.05, p<0.01) difference compared with control group. d,e;
mean significant(p<0.05, p<0.01) difference compared with CCl, group.
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Fig 5. The changes of GSH-Px of liver in control group, CCl,

group, A. capillaris extract group and silymarin group. a, b;

mean significant(p<0.05, p<0.01) difference compared with

control group. d, e; mean significant(p<0.05, p<0.01) differ-
ence compared with CCl, group.

F9J8H(p<0.01, p<0.05) Z717} Uehgon], CRollME A
24, 3¢, 9990, DEelME dF 24, 39, 6%, 9Y°l BZ
o Bl3l] #-93H(p<0.05, p<0.01) 77} YERIThFig 5).
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AR&E Folate] Sk thdzEA ARESogaIE B
2™ scoparone(6,7-dimethoxycoumarin), capillarism A, B,
capillarisin & cirsilineol, cirsimaritin, rhamnocitrin % ©)
T8 AReE dEA Ut ARZe #AE Hze] ATEA
€ 7IEE FoZ Q3 Xy Ad3EE darzles
M 7 HEARES St BaPel Qo] Fo AR F
&}l capillarisin®]  free radical2 At tert-butyl-
hydroperoxide (t-BHP)l| ©|gt N2xxAx §H54e A7
AFATRS B Fol e o] & 7k 7% Ao st
AAE, A &, dEAdo] a3, I 3 Sol BaH
AT S Qe " B Akhe A oY AL
Aol FoJdlel free radicald A s Fal M) Ak
248, =8l el AA Fof| o] gExut Ago g AL
W o35 mshi dWel Aoz gk Hrl weld
FZoe ole] ool XNEE s 218 2 ok HE F
9] AAES 5% free radical A g he HIFS
o] Ho] Hixg]r}.

£ AdolAe A AEstRA 25 mikgS AT 5
5 797k 200 mg/kg®] A%} 50 mg/kge] AE]niES v
o Fofste] G}, 239, ats) =g 2 sk B2
< 38t ARE 7 &4 i3t (R aHE dolu )
ATt

2 AY A7 dx2e] dd HFE AFHSES 4930
2 yehgou; Al FoZ(B), JAE FAF(C) 2
Ak FoZD) 27 A9 14, 2ol izl v}
o FFHp<0.01) A7 Yelgt), ole Aldsleka Fo

el Y3t A% 28] ARE) 211

2 7k oz Qg 48Rl Az "oz

Kimura S''& 31F o)A 7k} 09 B2 Q13 A&
A} AolA] Q174 FEFo0] AST, ALT 842 JAXZT
3192 Nam 5= BHNA benzo(a)pyreneFHd = <13
v &4 Al A iwayomogi ANEE FEEFAZ FF AST,
ALT, ALP 84 =7} ZHAadcky Basiyct £ AdA] ¢
=9 AST &2 AF 29, 34, 4Y0)], DES AF 24,
3%, 44, 6ol Bl HIsld {93Kp<0.01, p<0.05)
A7 Yelgit), 3 79 ALT 3492 A3 294, DF&
A8 24, 3o Bl vIdkd {-o3H(p<0.01, p<0.05) 7
A7 eRgon, B Ad 6o, C 2 DE A 4%
o Ztzt Az SLEAT. ol2ld Ak HF oA ALF
slgks Rl T sl d R g Qe 7k &4k A] 2l
2% F2E Ty} Z7HE AST, ALT $X18 ZH2A7Itk
& Kimura 59 239} A3k 232 AlEEY =3 &
A 7F ABAZA G AHEH T Qs Aeinkds v)ast)
ME T JEozA FA 7F &40l g €993 N8R
FE2 Yehd de B Qe AHojgt sout 9172 Yo
ojwg EZo] olg{dt JES Jh=Alo] HeMe dovn
A&l A7} o]Fojxjol & Fopz A7k

Lewis's, Sung 52& F4 70 A 7+ 29 Ex)7} %
B 7ke] AR AL Tyt Zadtia Busige
1}, Foster 552 7hol] Adlo] 2xbg 7 AfAo=E 7)o
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