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Abstract — The hepatoprotection by the methanol extract of Oenanthe javanica DC (water dropwort) (OJME) was inves-
tigated in Sprague Dawley rats with inducing liver damage by acetaminophen. After OJME administration for 1 week, the
increase of hepatic lipid peroxide level by acetaminophen-induced hepatotoxicity was significantly reduced. In case of phase
I microsomal enzyme systems including cytochrome P-450, aminopyrine N-demethylase and aniline hydroxylase, any sig-
nificant differences between in control and in OJME-pretreated group was observed after acetaminophen treatment. How-
ever, the pretreatment of OJME maintained the hepatic glutathione level and the activity of liver cytosolic glutathione S-
transferase, which was significantly decreased by the acetaminophen intoxication. Among the glutathione-generating sys-
tem, glutathione reductase was more responsible for its biosynthesis rather than y-glutamylcystein synthetase. OJME itself
showed the strong inhibition activity on DPPH radical generation. In conclusion, OJME administration maintains the liver
glutathione pool and hepatic glutathione S-transferase activity, in addition with its high anti-oxidative capability, to show

hepatoprotective effect from acetaminophen intoxication.
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Fig. 1 - High performance liquid chromatographic pattern of OJME. The retention time of persicarin, a major constituent of OJME, was

16.3+1.5 min.

Table I - Effect of OJME administration on the production of hepatic
lipid peroxides caused by acetaminophen-induced hepato-

toxicity
Dose (mg/kg) Content of
Group malondialdehyde

OJME  Acetamnophen (nmole/g of tissue)
Control 0 0 226+1.03
Acetaminophen 0 800 40.8+3.96
100 800 33.6x2.86
Acegml\’{fozhen 200 800 287321
250 800 279+2.43

The Sprague Dawley rats (n=>5 for each experimental group)
were pretreated with OJME for 1 week, and hepatotoxicity was
induced by intraperitoneal injection of acetaminophen. One day
after, rats were sacrificed and the content of lipid peroxides in
liver tissue cells was determined. The values are presented as
the amount of malondialdehyde in the manner of mean+S.D
»<0.05).

3 &94F Yehfiitk(Table D.

OJME 5037} acetaminophen tirlol] #1o351k= AP microsome
ahAel vRlE 3RS AR A1}, acetaminophen £ TollA
cytochrome P-450, aminopyrine N-demethylase 3 aniline
hydroxylase®] @4do] EA43] Z7151%th. OJME ] TolM=
X7 ER2. acetaminophenol] 23k microsome EAAl2] EAJo]
2T HEd FFEOR FTIH, 3F B QlojAe] R
3 7|05 sk K Table 1.

Cytosol®] glutathione S-transferase®] “-%-, acetaminophen
o Al 1 o] tRFe] 55% T A4dIAR, OJME

Z7t2] oF 80% WXL S S35t Table ).
T3 ZF HIE o glutathione B2 S350 wlol = o]$} vl&:
3t RS BT, acetaminophen® ® 7+ EAS §Hsl o

Table II - Effect of OJME administration on the activities of phase I enzyme systems in liver microsome when hepatotoxicity was induced by

acetaminophen
Dose . . -
Grou (mg/kg) Cytochrome P-450 Aminopyrine N-demethylase Aniline hydroxylase
P - (nmole/mg protein) (nmole/mg protein/min) (nmole/mg protein/min)
OJME Acetamino-phen
Control 0 0 0.52+0.05 0.62+0.09 3.98+0.12
Acetaminophen 0 800 0.92+0.09 1.38+0.27 7.26+0.46
OTME + 100 800 1.06+0.12 1.42+0.32 7.63+0.54
Aceﬂnophen 200 800 0.90+0.09 1.33+0.29 7.41+0.38
250 800 0.97+0.10 1.36+0.37 6.89+0.33

The Sprague Dawley rats (n=5 for each experimental group) were pretreated with OJME for 1 week, and hepatotoxicity was inducgd
by intraperitoneal injection of acetaminophen. One day after, rats were sacrificed and the activities of the phase I enzyme systems in
liver microsomal fraction were determined. The values are expressed as mean=S.D ($<0.05).
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Table III - Effect of OJME administration on the activities of acetaminophen-detoxification system in liver cells

G Dose (mg/kg) Glutathione content Glutathione S-transferase
Tou,
P OJME Acetamino-phen umole/g of tissue nmole/mg protein/min

Control 0 0 6.28+0.54 260.7£17.3
Acetaminophen 0 800 3.27+0.36 1436124
100 800 4.91+0.46 188.4+154
OJME +Acetaminophen 200 800 5.56:+0.51 202.6+16.6
250 800 5.89+0.48 219.7+14.3

The Sprague Dawley rats (n=>5 for each experimental group) were pretreated with OJME for 1 week, and hepatotoxicity was induced
by intraperitoneal injection of acetaminophen. One day after, rats were sacrificed and the activities of liver cytosolic glutathione S-
transferase and the content of glutathione pool in liver cells were determined. The values are expressed as mean+S.D (p<0.05).

Table IV - Effect of OJME administration on the glutathione-generating system in in liver cells

G Dose (mg/kg) Glutathione reductase v-Glutamylcystein synthetase
TOUp - -
OME Acetamino-phen nmole/mg protein/min nmole/mg protein/min

Control 0 0 23.4+9.2 14.2+2.8
Acetaminophen 0 800 127426 17.2+3.6
100 800 17.8+36 15443
OJME + Acetaminophen 200 800 21440 14.7+4.2
250 800 21.9x28 15.0x+35

The Sprague Dawley rats (n=>5 for each experimental group) were pretreated with OJME for 1 week, and hepatotoxicity was induced
by intraperitoneal injection of acetaminophen. One day after, rats were sacrificed and the activity of liver glutathione-generating
enzyme system was determined. The values are expressed as mean+S.D (p<0.05).

Table V - Effect of OJME on the inhibition of DPPH radical generating

system
OJME  Inhibitory rate  Compound  IC,,+S.E. (ug/ml)
(ug/ml) (%) ) )

1sorhamnetin 5.60+0.16
o 28.13+1.19 uracil 49.06+9.36
10 78.13x1.61 adenosine 50.68+1.77
25 93.13+0.71 persicarin 12.77x0.70
50 99.58+1.38 ascorbic acid® 3.77+2.22

®Ascorbic acid was used as positive control. The data was shown
as mean=S.E. (n=5).

A& 3t glutathione #o] AAre) Ant e zhasigiont
OJME Fod7ollAi= acetaminophen FoIo1% 78151 ¢k 90%
9] glutathione #S R4k QI3ich

Zt AEJA glutathione Mol #eddl= glutathione
reductase 2 y-glutamylcystein synthetase®] 848 A+ 2
7}, glutathione reductase®] 7-9- acetaminophen Fo12Z <13
o] Bl A& Zasg o, OIMES Foi3 Fola=
acetaminophen {0l % B3k oF 90%2] &4 BAE Yet
U Atk(Table IV). 1844} y-glutamyleystein synthetase] 73-$-
OJME FofgolA] thagtel nis) H3igt 4 wsle #dd &
Aict.

oju2] F&o] BYMA 27 &3}
OJME®] AHf7)el ik 44 84S 575 254, DPPH &
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Fig. 2 — The metabolic pathway of acetaminophen in liver tissue and hypothesis of hepatoprotection mechanism by OJME administration. Even
though most acetaminophen is metabolized via glucuronidation and sulfation, a small amount is converted to the toxic metabolite by
the action of cytochrome P450, and normally detoxified by hepatic glutathione pool. In this viewpoint, OJME administration prevents
the depletion of hepatic glutathione pool by glutathione reductase as well as glutathione S-transferase. Furthermore, good anti-
oxidative activity of OJME can support the scavenging capability of reactive oxygen radical in liver tissue, which can prevent liver

tissue from hepatic necrosis.

e F BS 8498 ARG 7 5499 AEE 7 24 )
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NAPQI®} 235}, glutathione S-transferase?) 2Fgol] ojs) =
54 B4R A%k Z0E BvkFig. 2). &, O]ME S
WE glutathione S-transferase 43 9 719) glutathione 3
FAE NAPQIE AAS 7+ AX W AdiEAsste) 23S
Aoz 7 ML) AFES GRSk R eE BTt

o2 gl glutathione g 412 A3t A= y-glutamyl-
cystein synthetase Rt} glutathione reductase’} T2 #oidh=
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ool E7-5}1 glutathione reductase Ao AHa=A] gkt

T3, cytochrome P-45001 23 AA¥ acetaminophen®] &
Al AR NAPQI= 719) Kupffer A1 XS &4 3MA]A o8]
cytokine W 4 AF(reactive oxygen species; ROS)S YAk
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OJMES] #5771 A4 A &3 AR 234, OJMEE= DPPH
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