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Studies on the Concurrent Administration of Medicines(VII)

Effects of concurrent administration of Ganoderma lucidum Extract and
Glutathione on the Liver Damage Induced by Carbon Tetrachloride in Rats

Soon Hee Byun and Il Hyuk Kim
College of Pharmacy, Chung-Ang University, Seoul 151, Korea

Abstract—These studies were attempted to investigate the preventive effect of Ganoderma
lucidum extract administered concurrently with glutathione on the liver damage induced by carbon
tetrachloride (CCly) in rats. S-GOT and S-GPT activities of all the pre-treatment groups were
significantly decreased, as compared with those of the control intoxicated by CCls. The concurrent
administrations of Ganoderma lucidum extract with glutathione (1004-100mg/kg, 200+100mg/kg,
and 400-+100mg/kg, respectively.) were more effective than the individual administrations. i.e.,
Ganoderma lucidum extract (100, 200 and 400mg/kg, respectively) and glutathione (100, 200 and
400mg/kg, respectively). On the determination of lipid-peroxidation in liver, the concurrent adm-
inistrations of Ganoderma lucidum extract with glutathione (100+100mg/kg, and 200+ 100mg/kg,
respectively) significantly reduced the liver TBA values. Although hepatic cellular necrosis and
fatty acid deposit were remarkably increased by CCl, intoxication, the concurrent administration
of Ganoderma lucidum extract with glutathione (200-+100mg/kg) reduced the pathological changes
of parenchymal cell necrosis and fatty changes around centrilobular area of the control. These
findings indicate that the concurrent administrations of Ganoderma lucidum extract with gluta-
thione showed better improvements than the individual administrations of them in all pathological
aspects, in particular, against hepatitis and hepatic necrosis due to the cellular necrosis and fatty
infiltration.
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Table I - Effects of glutathione, Ganoderma lucidum extract, and Ganoderma lucidum extract given
with glutlthlone on S-GOT and S-GPT activities in CCls-intoxicated rats

Dose No o[ S- GOT S- GPT
Groups (mg/kg Karmen units Karmen units
p.o.) animals mean-+S.E. mean—+S.E,
Normal — 6 53.0+ 4.3 43.0+ 2.0
Control — 6 315.0:+30.6 320.0+ 9.4
Glutathione 100 6 217.34-10. 5% 214.5-E15, 4%*
200 6 153.8411. 3** 163. 2+13. 0**
400 6 146. 310. 4%* 155. 3411, 7%*
Ganoderma lucidum extract 100 6 256.8+ 6.9 240. 8414, 8*
200 6 207. 2+ 9. 3** 221.0+12. 5%
400 6 189. 3413. 3** 211. 5112, 9**
Ganoderma lucidum extract+glutathione 100+100 6 131. 5+ 8.3** 198. 7411, 4**
200+100 6 119. 3+ 4.7%* 145. 74 11. 2%*
4004100 6

107. 2+ 3.5%* 124.8+11. 2%*

Wé‘igﬁiiﬁ;a/ntlﬂ};ﬁciﬁffercnt froﬁ ?dl4~cont;ol *1.<0.05 **:p<0.01
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Fig. 1-Effects of glutathione, Ganoderma lucidum
extract and Ganoderma lucidum extract given
with glutathione on lipid peroxidation in CCl,-
intoxicated rats.

N  : Normal

C : Control(positive)

G I : Glutathione 100mg/kg

G 1 : Glutathione 200mg/kg

G I : Glutathione 400mg/kg

Y I : Ganoderma lucidum cxtract 100mg/kg

Y I : Ganoderma lucidum extract 200mg/kg

Y 1 : Ganoderma lucidum extract 400mg/kg

X Ganoderma lucidum extract-+glutathione
100mg/kg+100mg/kg

Y : Ganoderma lucidum extract+glutathione
200mg/kg+100mg/kg

7 . Ganoderma lucidum extract-+ glutathione
400mg/kg+100mg/kg

¥ p<0.01

##% * The relative TBA values were expressed
assuming mean TBA values for 0.5
gram of liver of control group being 100.
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Fig. 2-1. Liver from normal group. (H & E, x100) Fig. 2-2. Liver from CCl, group. Note the ballooning
caused by the fatty changes of heptatocytes
around centrilobular and midzonal area.
Central veins are distorted. (H & E, x100)

Ca e

Fig. 2-3. Liver from CCli+glutathione (400mg/kg). Fig. 2-4. Liver from CCli+Ganoderma lucidum ex-

The mild cellular infiltration and fatty tract (400mg/kg). The parenchymatous cell
changes around centrilobular area are necrosis and fatty changes around centrilo-
showed. (H & E, x100) bular area are noticed. (H & E, X100)

Fig. 2-5. Liver from CCly+Ganoderma lucidum ex- Fig. 2-6. Liver from CCly+Ganoderma lucidum ex-

tract-+glutathione (200+100mg/kg). All tract+glutathione (400+-100mg/kg). All
pathologic patterns are similar to those of pathologic patterns are markedly improved.
Ganoderma lucidum extract (400mg/kg). (H & E, x100)

But fatty changes around centrilobular area
are markedly improved. (H & E, x100)
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