Journal of Life Science 2015 Vol. 25. No. 8. 917~924

ISSN (Print) 1225-9918
ISSN (Online) 22873406
DOl : http://dx.doi.org/10.5352/JLS.2015.25.8.917

Improvement Effect of Fermented Orostachys malacophyllus against Orotic

Acid-induced Fatty Liver Model Rats

Hee-Young Ahn, Da-Jeong Choe and Young-Su Cho*

Department of Biotechnology, Dong-A University, Busan 604-714, Korea

Received June 25, 2015 /Revised August 13, 2015 /Accepted August 13, 2015

This study aimed to evaluate the protective effect of Orostachys malacophyllus (OM) and fermented O.
malacophyllus (FOM) in Sprague-Dawley rats who had been intoxicated with 1% (w/w) orotic acid
(OA) for 10 days. The activities of several hepatic enzymes, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), lactate dehydrogenase (LDH), and cholinesterase,
were increased when OA was given, but these parameters were significantly decreased by FOM
treatment. In addition, OA treatment resulted in an increased lipid peroxidative index (thiobarbituric
acid-reactive substances, TBARS). A worsened antioxidant status (reduced glutathione) in the liver and
serum was also observed. FOM treatment improved the antioxidant status of OA-induced fatty-liver
rats, which was evaluated by decreased levels of the lipid peroxidative index and improved anti-
oxidant status in the liver and serum. The contents of liver non-heme iron were increased with OA
treatment and significantly decreased with FOM treatment, which suggested that the lipid perox-
idation contents were inversely correlated with liver non-heme iron content. Based on these results,
FOM is considered a material with significant potential for development into a functional health food

that can improve fatty-liver conditions.
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Table 1. Compositions of experimental diets (%)
Orotic acid
N 1) 2) 3)
OA 2.50M 50M 2.5FOM 5FOM
Casein 20 20 20 20 20 20
a-Corn starch 15 15 15 15 15 15
Corn oil 10 10 10 10 10 10
Cellulose 5 5 5 5 5 5
AIN-93 mineral mixture” 35 35 35 35 35 35
AIN-93 vitamin mixture” 1 1 1 1 1 1
L-Methionine 0.3 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2 0.2 0.2
OM - - 25 5 -
FOM - - - - 25
Orotic acid - 1 1 1 1 1
Sucrose 45 44 415 39 415 39
Total (%) 100 100 100 100 100 100

YOA: Orotic acid, “OM: Orostachys malacophyllus, *FOM: Lactobacillus Fermented Orostachys malacophyllus,
YAIN 93 VX vitamin mix, MP Biomedicals, Illkirch, France.

mix, MP Biomedicals, Illkirch, France,

YAIN 93 M-MX mineral
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Table 2. Effects of OM and FOM on the body weight, food intake and water consumption in orotic acid-induced fatty liver model

rats
N OA 2.50M 50M 2.5FOM 5FOM
Initial weight (g) 132.25+2.00° 134.80+3.81° 133.33+3.31° 133.92+3.72° 133.50+3.32° 133.75+3.03°
Final weight (g) 234.00+3.57° 210.30+5.79° 209.75+5.41° 211.25+6.30" 199.92+2.61° 199.75+4.42°
Weight gain (g) 101.75+434°  7550+6.67°  7642+489°  7733:645°  66.42+242°  66.00+3.40°
Food intake (g/day) 15.6120.40° 13.8240.22° 15.75+0.03° 16.24%0.16° 15.7620.58° 14.26+0.43°
Water consumption (ml/ day) 18.33+0.16 17.78+0.48° 18.70+0.55 18.03+0.47° 16.22+0.14° 17.37+0.68"

Abbreviations are the same as in Table 1.

Values with different letters are significantly different at p<0.05

(meantS.E., n=6)
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Fig. 1. Effect of OM and FOM on the activities of AST (A), ALT(B), ALP(C), Cholinesterase(D), and LDH(E) in orotic acid-induced
fatty liver model rats. Abbreviations are the same as in Table 1. Values are meant S.E, n=6. Values with different letters

are significantly different at p<0.05.
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Table 3. Tissue relative weight in orotic acid-induced fatty liver model rats
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N OA 250M 50M 2.5FOM 5FOM
Liver 3.61+0.06° 5.49+0.35° 4.82+0.10° 4.89+0.21° 4.79+0.09° 4.96+0.15™
Testis 1.08+0.03* 1.24+0.04° 1.23+0.03° 1.13+0.03 1.16+0.04 1.19+0.05%
Kidney 0.88+0.06° 0.83+0.04° 0.78+0.01° 0.78+0.02° 0.78+0.03" 0.78+0.03"
Spleen 0.350.01° 0.29+0.02° 0.28+0.01° 0.27+0.01° 0.27+0.01° 0.29+0.02°
Heart 0.41+0.02° 0.42+0.02° 0.41+0.01° 0.41+0.01° 0.42+0.01° 0.42+0.01°

Abbreviations are the same as in Table 1.

Values with different letters are significantly different at p <0.05

(meantS.E., n=6)
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Fig. 2. Effects of OM and FOM on TBARS in the hepatic fractions(A, B, C), tissue(E, F, G, H) and serum(D) in orotic acid-induced
fatty liver model rats. Abbreviations are the same as in Table 1. Values are meant S.E, n=6. Values with different letters

are significantly different at p<0.05.
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Table 4. Effect of OM and FOM on the nonheme iron and zinc contents of liver in orotic acid-induced fatty liver model rats

(ppm)
N OA 250M 50M 2.5FOM 5FOM
Zn 0.35£0.01° 0.22+0,03" 0.24:+0,03° 0.24+0.01° 0.21£0.01° 0.22+0,00°
Fe 0.48+0.01° 0.57+0.00° 0.51+0.00° 0.49+0.02° 0.45+0.00° 0.45£0.00°
Abbreviations are the same as in Table 1.
Values with different letters are significantly different at p <0.05
(meantS.E., n=6)
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Fig. 3. Effects of OM and FOM on glutathione concentrations in orotic acid-induced fatty liver model rats. Abbreviations are the
same as in Table 1. Values are meaniS.E, n=6. Values with different letters are significantly different at p<0.05.
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