Journal of Life Science 2004, Vol. 14. No. 2. 215~220

©JLS

OIZIFEZEE0]| lipopolysaccharide F2I0f 2|5t
A Xx|Elsy Psl

2H7(' - OIES - &|Hey*
Solujsta Belshujst A¥SaY 2 BelRtATL,
Received August 26, 2003 /Accepted January 18, 2004

2iF 2t SIS 01Xl ey ¥ o

'nagsm oot srama

The Serum and Immunohistochemical Analysis on the Anti-infammatory Effect of Aqueous Extract
from Artemisia capzllarls in the Liver of Lipopolysaccharide-injected Rat. Young Gi Gil, Jun Hyuk Lee'

and Byung Tae Choi' .

Department of Anatomy, Medical School, Kosin University, Busan 602-703, Korea,

"Department of Anatomy, College of Oriental Medicine, Research Institute of Oriental Medicine, Dong-Eui
University, Busan 614-052, Korea — We investigated the anti-inflammatory effects of aqueous extract of
Artemisia capillaris Thunb. (AEAC), a traditional Korean herb for remedying liver disease, for suppres-
sion in the process of lipopolysaccharide (LPS)-induced inflammation in the liver of rat. Level of
glutamate oxaloacetate transaminase (GOT), glutamate pyruvate transaminase (GPT) and lactate
dehydrogenase (LDH) was increased in the serum of LPS-treated rats compared to normal, however,
in the rats pretreated with AEAC, the increase of GOT, GPT and LDH value was arrested. More severe
histological changes of liver such as cloudy swelling, hydropic degeneration, Kupffer cell reaction and
inflammatory cells infiltration were demonstrated in the rats challenged with LPS compared with
normal. Fewer scores of these changes were observed in rats pretreated with AEAC. Immunohisto-
chemical analysis showed that while the expression of the nuclear factor (NF)-xBp65, inducible nitric
oxide synthase (INOS), tumor necrosis factor (TNF)- e and COX (cyclooxygenase)-2 tended to increase,
that of inhibitory (I)-kBa was decreased in the hepatocytes of rats challenged with LPS. A slight
decline of NF-kBp65, TNF-¢ and COX-2, but increase of I-.kBa were observed in the hepatocytes of
the rats pretreated with AEAC. These results suggest that AEAC may act as a therapeutic agent for
liver disease through a regulation of inflammation-related proteins.
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Fig. 1. Hepatoprotective effect of AEAC on LPS-induced GOT
change in serum. Each value represents mean+SEM
(n=6). NOR, normal group; LPS, LPS-injected group;
AEAC 50, 150, 300, pretreated with aqueous extract
from Artemisia capillaries of 50, 150 and 300 mg/kg;
*, P<0.05 signifcantly differnt from LPS-injected group.
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Fig. 2. Hepatoprotective effect of AEAC on LPS-induced GPT
change in serum. Each value represents meantSEM
(n=6). NOR, normal group; LPS, LPS-injected group;
AEAC 50, 150, 300, pretreated with aqueous extract
from Artemisia capillaries of 50, 150 and 300 mg/kg.
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Fig. 3. Hepatoprotective effect of AEAC on LPS-induced LDH
change in serum. Each value represents mean+SEM
(n=8). NOR, normal group; LPS, LPS-injected group;
AEAC 50, 150, 300, pretreated with aqueous extract
from Artemisia capillaries of 50, 150 and 300 mg/kg; *,
P<0.01 signifcantly differnt from LPS-injected group.

Table 1. Histological findings for the anti-inflammatory effect
of AEAC in the liver of LPS-injected rat

Group \ HC Cs HD ICI KC EN
Normal + 0-+ 0 + 0
LPS +++ ++ ++ +H+ +
AEAC 50 mg/kg ++ + + ++ +
AEAC 150 mg/kg  ++ + + ++ +
AEAC 300 mg/kg  ++ + + ++ +

HC, histological changes; CS, cloudy swelling; HD, hydropic
degeneration; ICI, inflammatory cells infilteration; KC, Kupffer
cell reaction; FN, focal necrosis; AEAC, aqueous extract from
Artemisia capillaries Thunb.

0-+++ indicate the relative changes of the histological finding:
0, faint and negligible; +, weak; ++, moderate; +++, severe.
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Table 2. Immunoreactive reaction of inflammation-related proteins for the anti-inflammatory effect of AEAC in the liver of

LPS-injected rat

Group Region NF-kBp65 IkBa iNOS TNE- ¢ COX-2
N I Zone 1 0 ++/+ 0 0 0
orma Zone 2, 3 0-+ b+ 0-+ 0-+ 0-+
LPS Zone 1 0 ++/0 0 0 0
Zone 2, 3 +-++ +++/0-+ + ++ ++
Zone 1 0 ++/0-+ 0 0 0

AEAC 50 mg/kg Zone 2, 3 0-+ )+ + +ott ot
Zone 1 0 +4+/0-+ 0 0 0

AEAC 150 mg/kg Zone 2, 3 0-+ )+ + ot e
Zone 1 0 ++/0-+ 0 0 0

AEAC 300 mg/kg Zone 2, 3 0t 4 + St P

Zone 1, peripheral region; Zone 2, midlobular region; Zone 3, centrolobular region. /, nucleus/cytoplasm immunoreaction. Other

abbreviation listed in Table 1.

0-+++ indicate the relative intensity of immunoreaction: 0, faint and negligible; +, weak; ++, moderate; +++, intense.
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Figs. 4. Immunohistochemical localization of NF-kBp65 in the liver of normal (A), LPS (8 mg/kg) alone treated (B) and AEAC (150
mg/kg) pretreated rats (C) at 8 hours after LPS challenge. Normal liver showed weak or faint immunoreaction of NF-xBp65
in the hepatocytes of centrilobular region, but these increased in the cytoplasm of LPS treated rats. Note a slight decrease
of immunoreaction for NF-kBp65 in the hepatocytes of AEAC pretreated rats compared with LPS-injected rats. X 400.

Figs. 5. Immunohistochemical localization of I-¢Ba in the liver of normal (A), LPS (8 mg/kg) alone treated (B) and AEAC (150 mg/
kg) pretreated rats (C) at § hours after LPS challenge. The immunoreaction of I-«Ba was shown in both cytoplasm and
nucleus of hepatocytes, but intensive reactions were detected in the nucleus of hepatocytes. Note a increase for I-«Ba in
cytoplasm of the AEAC pretreated rats comapred with LPS-injected rats. X 400.
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