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Protective Effect of Functional Perilla frutescens Hot-water Extract Against
tert-butyl hydroperoxide-Induced Liver Oxidative Damage in Rats

Sung-Yong Yang, Jeong-Han Kang and Kwang-Won Lee*
Division of Food Bioscience & Technology, College of Life Sciences and Biotechnology, Korea University
(Received October 31, 2012/Revised March 3, 2013/Accepted May 8, 2013)

ABSTRACT - Perilla frutescens usually dieted in East Asian country such as Korea and Japan. Antioxidant, anti-
inflammatory and anticancer activities of perilla leaves have been founded. In previous study, we confirmed that caf-
feic acid, major compound of perilla, was accumulation by sucrose aqueous solution and thus antioxidant effect of
perilla was enhanced. In this study, we investigated the protective effect of functional perilla leaves extract (PLE)
against tert-butyl hydroperoxide(#~-BHP) induced-oxidative hepatotoxicity. The pretreatment with PLE (250, 500 and
1000 mg/kg b.w.) for 5 days before a single dose of ~-BHP (i.p.; 0.5 mmol/kg) significantly lowered the serum levels
of aspartate aminotransferase, alanine aminotransferase and lactate dehydrogenase dose-dependently. And we con-
firmed that the indicators of oxidative stress were remarkably reduced in the liver, such as the glutathione contents and
malondialdehyde, marker of lipid peroxidation. Pathological histology of the rat livers tissues showed that PLE
reduced the hepatocyte degeneration and neutrophilic infiltration of liver induced by #~-BHP. These results suggest that
functional perilla frutescens has the protective effect of liver against ~-BHP-induced oxidative hepatic stress in rats.
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Fig. 1. Effects of pre-treatment with PLE on reduced glutathione
induced by #-BHP in rats liver tissues. The results represent means
+ SD (n = 3). Means with different small letters (a, b, c) are signifi-
cantly different at p < 0.05 by Tukey’s studentized range tests.
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Table 1. Effects of PLE on serum enzymes aspartate aminotransferase (AST), alanine aminotransferase (ALT), lactate dehydrogenase

(LDH) in rats treated ~-BHP

Treatment” AST (IU/L) ALT (IU/L) LDH (U/L)
Control 138 + 18.2° 24+0.6° 2287 + 41.3°
#-BHP (0.5 mmol/kg b.w.) 298 +31.3" 71+ 11.1° 2855 +£41.1°
PLE (250 mg/kg b.w.) + #-BHP (0.5 mmol/kg b.w.) 238+ 6.1° 52+ 4.0° 2851 £91.9°
PLE (500 mg/kg b.w.) + #-BHP (0.5 mmol/kg b.w.) 213+ 6.0% 50+ 7.2° 2389 +261.5%
PLE (1000 mg/kg b.w.) + #-BHP (0.5 mmol/kg b.w.) 166 = 20.5% 37+2.6% 2044 £ 312.6°

" Animals were pre-treated with different concentration of PLE by gastric tube for 5 consecutive days before the administration of ~BHP.
The rats were sacrificed 18 h later. Then, the serum AST, ALT, and LDH were determined. Means with different superscript letters are

significantly different at p < 0.05 by Tukey’s studentized range tests.
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Fig. 2. Effects of pre-treatment with PLE on lipid peroxidation
induced by -BHP in rats liver tissues. The results represent means
+ SD (n = 3). Means with different small letters (a, b, c) are signif-
icantly different at p < 0.05 by Tukey’s studentized range tests.
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Fig. 3. Effect of PLE pre-treatment on #~-BHP induced liver damage. A, Control (n = 6); B, Rats treated with ~-BHP (0.5 mmol/kg) showed
liver cell death (arrow); C, Rats pretreated with 250 mg/kg of PLE and then +-BHP; D, Rats pretreated with 500 mg/kg of PLE and then #-
BHP. E, Rats pretreated with 1000 mg/kg of PLE and then +-BHP. Hematoxylia/eosin staining; magnification x 200, x 400.
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