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The Effects of Shihosogan-san on Alcohol-induced Muscle Atrophy in
Rats

Bum Hoi Kim"

Department of Anatomy, College of Korean Medicine and Research

Institute of Oriental Medicine, Dong—eui University

ABSTRACT

Chronic or acute alcohol abuse often leads to liver injury associated with alcoholic hepatitis, liver fibrosis, cirrhosis,
and liver cancer. In addition to the liver, alcohol abuse also induces a variety of other tissue injuries including
pancreatitis, cardiomyopathy, neurotoxicity and muscle loss. Chronic skeletal muscle myopathy, independent of
peripheral neuropathy, is well recognised in alcoholic patients. Several mechanisms may be involved in the
pathogenesis of alcoholic myopathy. Ethanol is a potent inhibitor of muscle protein synthesis. Gastrocnemius and
plantaris muscles are Type |l fiber-predominant and usually considered representative of the musculature as a whole.
Whereas, soleus muscle is Type | fiber predominant.

Shihosogan-san is a traditional Korean medicine that is widely employed to treat indigestion and liver diseases.
Muscle diseases are often related to liver diseases and conditions. We therefore tested the hypothesis that
treatment with Shihosogan-san could ameliorate the ethanol-induced changes in muscle protein synthesis. Young
male Sprague-Dawley rats were orally given 25% ethanol (5ml/kg, body weight) daily with Ethanol for 28 days.
Normal group was similarly administrated with saline. In Shihosogan-san treated group, rats were orally

administrated Shihosogan-san extract, and rats of EtOH group were given with the vehicle only. After 4 week, the
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morphology of gastrocnemius and plantaris muscles were assessed by hematoxylin and eosin staining. For

comparative purposes, liver function was also investigated. The muscles from rats of EtOH group displayed a

significant reduction in average cross section area compared to Normal group. Shihosogan-san treated group had

increased fiber compared to the EtOH group. Moreover, Shihosogan-san treated group compared with EtOH group

showed significantly decreased pro-apoptotic BAX expression and increased anti-apoptotic Bcl-2 expression. In

conclusion, Shihosogan-san extract showed ameliorating effects on chronic alcohol toxicity in skeletal muscle.

Key words : Shihosogan-san, muscle atrophy, gastrocnemius, plantaris, BAX, Bcl-2
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Table 1. Herbal Composition of Shihosogan—san

Herb name Botanical name weight(g)
Siho Bupleuri Radix 6
Jinpi Citri Unshius Pericapium 6
Cheongung Cnidii Rhizoma 4.5
Baekjagyak Paeoniae Radix Alba 4.5
Jigak Aurantii Fructus 4.5
Hyangbuja Cyperi Rhizoma 4.5
Gamcho Glycyrrhizae Radix et Rhizoma 1.5
Total amount 31.5
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Fig. 1. Body weight changes of male SD rats during the 4 weeks toxicological assessment.
EtOH group was administrated with 25% ethanol (5ml/kg, body weight) for 4 weeks. EtOH+SHSGA
group was administrated Shihosogan—san extract after ethanol injection. Compared with Normal
group, mean body weight of both EtOH and EtOH+SHSGS group were decreased for whole 4 weeks.

Table 2. Blood Serum Chemistry Values in Rats of Normal, EtOH and EtOH+SHSGS Groups

Group Normal EtOH EtOH+SHSGS
AST(GOT) (IU/L) 79.51£9.87 127.00+15.827 103.50+9.92
ALT(GPT) (IU/L) 47.38+3.33 68.88+4.80"" 53.25+3.83"

EtOH group was administrated with 25% ethanol (5ml/kg, body weight) for 4 weeks. EtOH+SHSGA
group was administrated Shihosogan—san extract after ethanol injection. ALT, alanine
aminotransferase; AST, aspartate aminotransferase. Data shown as meantS.E. were analysed by the

Student’s t—test.
(**: P<0.01 compared with Normal group. *: P<0.05 compared with Normal group. *: P<0.05 compared

with EtOH group.)
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Table 3. Muscle Weights of Gastrocnemius(GT), Soleus(SOL), Plantaris(PLT) in Rats of Normal, EtOH and

EtOH+SHSGS Groups
(mg/100g body weight)

Group Normal EtOH EtOH+SHSGS
GT 5594 + 6.1 522.0 + 6.8" 541.8 + 6.0
SOL 57.8 £ 1.7 55.7 £ 1.1 56.0 + 0.8
PLT 128.7 + 4.6 1242 + 5.4 126.7 + 5.9

EtOH group was administrated with 25% ethanol (5ml/kg, body weight) for 4 weeks. EtOH+SHSGA
group was administrated Shihosogan—san extract after ethanol injection. Data shown as meanZS.E.

were analysed by the Student’s t—test.
(*#: P<0.01 compared with Normal group. *: P<0.05 compared with EtOH group.)
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Fig. 2. Representative hematoxylin & eosin stained of gastrocnemius and plantaris muscles in Rats of

Normal, EtOH and EtOH+SHSGS Groups.
EtOH group displayed a significant reduction in average cross section area compared to Normal group.

EtOH+SHSGS group had increased fiber compared to the EtOH group. (Magnification, x400)

Table 4. Muscle Fiber Areas of Gastrocnemius(GT), Plantaris(PLT) in Rats of Normal, EtOH and EtOH+SHSGS Groups

(par)
Group Normal EtOH EtOH+SHSGS
GT 5792.7 + 196.6 4,761.7 + 254.1" 5477.0 + 196.6°
PLT 4,675.8 + 180.9 4,056.6 + 189.4" 4,242.2 + 158.8

EtOH group was administrated with 25% ethanol (5ml/kg, body weight) for 4 weeks. EtOH+SHSGA
group was administrated Shihosogan—san extract after ethanol injection. Data shown as meanZS.E.

were analysed by the Student’s t—test.
(*#: P<0.01 compared with Normal group. *: P<0.05 compared with EtOH group.)
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Normal EtOH EtOH+SHSGS
B - - -

Bcl-2
Fig. 3. Representative photographs of BAX & Bcl—2 immunoactivities of gastrocnemius muscles in Rats
of Normal, EtOH and EtOH+SHSGS Groups.
The increased level of BAX protein was observed in the EtOH group. Whreas, the expressions of BAX
protein in EtOH+SHSGS group were decreased to compared with EtOH group. Bcl—2 expression of
EtOH+SHSGS group was increased to compared with EtOH group. (Magnification, x400)

Table 5. The BAX & Bcl—2 immunoactivities of Gastrocnemius in Rats of Normal, EtOH and EtOH+SHSGS Groups

(count/10°a)
Group Normal EtOH EtOH+SHSGS
BAX 27.1 £ 3.6 61.4 + 3.5" 49.4 + 2.9
Bcl-2 46.4 + 2.5 52.0 £ 2.8 71.9 + 4.1

EtOH group was administrated with 25% ethanol (5ml/kg, body weight) for 4 weeks. EtOH+SHSGA
group was administrated Shihosogan—san extract after ethanol injection. Data shown as mean£S.E.
were analysed by the Student’s t—test. (*#: P<0.01 compared with Normal group. ™ P<0.01 compared
with EtOH group. " P<0.05 compared with EtOH group.)
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