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Activity of the Ethanolic Extract from Fruit of Empetrum nigrum var.
japonicum on CCly Induced Liver Injury in BALB/c Mice

Heekyoung Y ang, Juyoun Jin, Hyun Ju Hong, Chang Hoon Han and Young Jae Lee*

College of Veterinary Medicine and Veterinary Medical Research Institute,
Jeju National University, Jeju 690-756, Korea

Abstract - This study was performed to evaluate the effect of ethanolic extract from the fruit of Empetrum nigrum var.
Jjaponicum (EN) on CCls-induced hepatotoxicity. Orally provided daily for 7 days were 250-mg/kg or 500-mg/kg EN or
vehicle, while CCls (40 mg/kg) was intraperitoneally injected the day after the last treatment of EN. Twenty-four hours after
injection of CCls, we measured serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels,
malondialdehyde (MDA) contents, superoxide dismutase (SOD), and catalase (CAT) activity of the liver. The antioxidant
activities were measured with the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity and inhibitory effect
on lipid peroxidation. The EN showed a strong DPPH radical scavenging activity and inhibitory effect of lipid peroxidation.
The ALT and AST levels in serum were greatly enhanced by the CCly injection. However, in the EN treatment group, the
levels of ALT and AST in serum were significantly reduced. Moreover, CCl, significantly increased the MDA contents and
decreased the SOD and CAT activity in liver homogenates. The EN recovered MDA contents, close to that in the normal
group, while the EN increased the SOD and CAT activity. These results suggest that ethanolic extract from the fruit of

Empetrum nigrum var. japonicum has significant antioxidant activity and hepatic protection potential.

Key words - Empetrum nigrum var. japonicum, Hepatotoxicity, CCly
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Fig. 1. Representative photo of fruit of Empetrum nigrum
var. japonicum.
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Table 1. Free radical scavenging effects of ENJ* on DPPH
Concentration (ug/ml) SCso
Samples
0.0 2.0 3.9 7.8 15.6 313 62.5 125.0 (ug/ml)
Trolox” 0.0° 35.0 63.5 89.5 90.0 90.0 90.2 90.4 3.7
ENJ 0.0 9.8 20.5 38.5 61.3 81.2 87.0 87.7 12.0

a) Ethanolic extracts from fruit of Empetrum nigrum var. japo
b) A reference compound.
¢) % of Scavenging.
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55 =
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27 A8 )
7F A1 9] IAFg} A AL thiobarbituric acidE ©]-83F
Halliwell and Gutteridge(1984) 2] HIH o5 #eFs
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pl
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ol
[e)
° 7

A A
AF AT mean + S.E 02 HABIYI, EAA =
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ool Q= Ao TsaLt
a o
DPPH #8]7] &4 &4
OFA T 22l trolox®] SCso 3.7 ug/mlz =2 A

nicum

Table 2. The inhibitory effect of ENJ® on lipid peroxidation

Sample  Concentration (mg/ml) % of inhibtion
b 0.1 359
Trolox
1 50.5
0.1 20.2
ENJ
1 56.1

a) Ethanolic extracts from fruit of Empetrum nigrum var. japonicum
b) A reference compound.
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Fig. 2. Serum ALT activity of BALB/c mice treated with
vehicle (control; C), carbon tetrachloride (CClsy; 40 mg/kg),
CCly plus E. nigrum (EN 250 mg/kg) and CCly plus E.
nigrum (EN 500 mg/kg). Data are presented as the mean
+ S.E.M. ***p<0.001 compare with control; ~ p<0.001
compare with CCls-treated control.

Fkk
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Fig. 3. Serum AST activity of BALB/c mice treated with
vehicle (control; C), carbon tetrachloride (CClsy; 40 mg/kg),
CCly plus E. nigrum (EN 250 mg/kg) and CCly plus E.
nigrum (EN 500 mg/kg). Data are presented as the mean
+ S.EM. ***p<0.001 compare with control; "'p<0.01,
""p<0.001 compare with CCls-treated control.

7t 23] Y] Malondialdehyde(MDA) §=¥o] u]x]= FgF

FE== Folof &gt 7t 24 W MDA 3 ¥k Fig,
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Fig. 4. Liver MDA content of BALB/c mice treated with
vehicle (control; C), carbon tetrachloride (CCl; 40 mg/kg),
CCly plus E. nigrum (EN 250 mg/kg) and CCly plus E.
nigrum (EN 500 mg/kg). Data are presented as the mean
+ SEM. *p<0.05 compare with control; 'p<0.05 compare
with CCly-treated control.
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Fig. 5. Hepatic SOD activity of BALB/c mice treated with
vehicle (control; C), carbon tetrachloride (CCls; 40 mg/kg),
CCly plus E. nigrum (EN 250 mg/kg) and CCls plus E.
nigrum (EN 500 mg/kg). Data are presented as the mean
+ S.EM. *p<0.05 compare with control; 'p<0.05 compare
with CCly-treated control.
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Fig. 6. Liver catalase activity of BALB/c mice treated with
vehicle (control; C), carbon tetrachloride (CClsy; 40 mg/kg),
CCly plus E. nigrum (EN 250 mg/kg) and CCly plus E.
nigrum (EN 500 mg/kg). Data are presented as the mean
+ SEM.
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