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The Hepatoprotective Activity of Spatholobi Caulis Water Extract against
Cadmium-Induced Toxicity in Rats

Won-Mook Park', Hong-Sik Choi', Seung-Mo Kim', Chang-Hoon Woo’

lDepartment of Oriental Internal Medicine, Daegu Haany University
ZDepartment of Oriental Rehabilitation Medicine, Daegu Haany University

Objectives: This study was investigated the protective effect of Spatholobi Caulis water extract against cadmium
(CdClL,, Cd)-induced hepatic toxicity in rats.

Methods: To induce acute hepatic toxicity, Cd (4 mgkg body weight) was dissolved in normal saline and
intravenously injected into rats. Then, the rats received either a vehicle or silymarin (100 mg/kg) or Spatholobi Caulis
water extract (30, 50 mg/kg/day) for 3 days, and were exposed to a single injection of Cd 24 h after the last
Spatholobi Caulis/vehicle treatment.

Results: Alanine aminotransferase (ALT), aspartate aminotransferase (AST) and lactate dehydrogenase (LDH) were
significantly increased by Cd treatment. In contrast, pretreatment with Spatholobi Caulis reduced ALT, AST and
LDH. Cd-intoxicated liver damage was significantly inhibited by treatment of Spatholobi Caulis 30 and 50 mg/kg
at histopathological observations in the present study.

Conclusions: These results can be considered as direct evidence that Spatholobi Caulis has favorable inhibitory effects
on the Cd-intoxicated liver damages. The efficacy of Spatholobi Caulis 30 mg/kg shows similar effects to that of
silymarin 100 mg/kg, and more favorable hepatoprotective effects were observed in Spatholobi Caulis 50 mg/kg as
compared with silymarin 100 mg/kg against Cd-intoxicated hepatopathies in the present study.
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Fig. 1. Increase in cell viability of H4IIE cells exposed to Cd by SCE.

HAIIE cells pre-treated with SCE for 12 and further incubated with SCE+Cd (10 uM) for the next 12 hr (A) 24 hr (B). Cell viability
was assessed by MTT assay. Data represent the mean=SD of eight separate experiments. (+, significant as compared to normal,
«=P<0.01; #, significant as compared to Cd alone, #P<0.05, ##P<0.01)
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Fig. 2. Effect of SCE on ALT levels in Cd-induced liver toxicity.

ALT activities were monitored in the serum of rats that had been orally pretreated with SCE (30 or 50 mg/kg for 3 days, injected
with Cd (CdCl,, 4 mg/kg body weight, i.v.) treatment. Blood samples were obtained at 24 hr after last drug treatment. Values
represent mean=SD (n = 5) (+, significant as compared to normal, »P<0.01; #, significant as compared to Cd alone, ##P<0.01)
Nor : non treated group, Con : treated with Normal saline i.v and water p.o group, Cd : treated with Cadmium 4 mg/ml i.v and
water p.o group, Sm : treated with Cadmium 4 mg/ml i.v and Silymarin 100 mg/kg p.o group, SCE 30 : treated with Cadmium
4 mg/ml i.v and SCE 30 mg/kg p.o group, SCE 50 : treated with Cadmium 4 mg/ml i.v and SCE 50 mg/kg p.o group.
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Fig. 3. Effect of SCE on AST levels in Cd-induced liver toxicity.
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AST activities were monitored in the serum of rats that had been orally pretreated with SCE (30 or 50 mg/kg for 3 days, injected
with Cd (CdCl,, 4 mg/kg body weight, i.v.) treatment. Blood samples were obtained at 24 hr after last drug treatment. Values
represent mean=SD (n = 5) (+, significant as compared to normal, *»P<0.01; #, significant as compared to Cd alone, ##P<0.01)
Nor : non treated group, Con : treated with Normal saline i.v and water p.o group, Cd : treated with Cadmium 4 mg/ml i.v and
water p.o group, Sm : treated with Cadmium 4 mg/ml i.v and Silymarin 100 mg/kg p.o group, SCE 30 : treated with Cadmium
4 mg/ml i.v and SCE 30 mg/kg p.o group, SCE 50 : treated with Cadmium 4 mg/ml i.v and SCE 50 mg/kg p.o group.
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Fig. 4. Effect of SCE on LDH levels in Cd-induced liver toxicity.

LDH activities were monitored in the serum of rats that had been orally pretreated with SCE (30 or 50 mg/kg for 3 days, injected
with Cd (CdCl,, 4 mg/kg body weight, i.v.) treatment. Blood samples were obtained at 24 hr after last drug treatment. Values
represent mean+SD (n = 5) (x, significant as compared to normal, »P<0.01; #, significant as compared to Cd alone, ##P<0.01)
Nor : non treated group, Con : treated with Normal saline i.v and water p.o group, Cd : treated with Cadmium 4 mg/ml i.v and
water p.o group, Sm : treated with Cadmium 4 mg/ml i.v and Silymarin 100 mg/kg p.o group, SCE 30 : treated with Cadmium
4 mg/ml i.v and SCE 30 mg/kg p.o group, SCE 50 : treated with Cadmium 4 mg/ml i.v and SCE 50 mg/kg p.o group.
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Fig. 5. Effect of SCE on hepatopathies in Cd-induced liver toxicity.

Hepatopathies were observed in the liver of rats that had been orally pretreated with SCE (30 or 50 mg/kg for 3 days, injected
with Cd (CdCl,, 4 mg/kg body weight, i.v.) treatment. The liver samples were obtained at 24 hr after last drug treatment. (A)
Percentage of hepatic degenerative regions (%), (B) Number of degenerative hepatocytes (N/1000 cells) Values represent
mean=SD (n = 5) (+, significant as compared to normal, **P<0.01; #, significant as compared to Cd alone, ##P<0.01)

Nor : non treated group, Con : treated with Normal saline i.v and water p.o group, Cd : treated with Cadmium 4 mg/ml i.v and
water p.o group, Sm : treated with Cadmium 4 mg/ml i.v and Silymarin 100 mg/kg p.o group, SCE 30 : treated with Cadmium
4 mg/ml i.v and SCE 30 mg/kg p.o group, SCE 50 : treated with Cadmium 4 mg/ml i.v and SCE 50 mg/kg p.o group.

Fig. 6. Changes on Histological Profiles of the Liver.
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Note that centrolobular necrosis with peripheral hemorrhages/congestions were detected in Cd control, but they were dramatically
and dose-dependently inhibited by treatment of both dosages of SCE in the present study. these are considered as direct
evidences that SCE has favorable inhibitory effects on the Cd-intoxicated liver damages. All HE stain; Scale bars = 160um.
Nor (a, b) : non treated group, Con (c, d) : treated with Normal saline i.v and water p.o group, Cd (e, f) : treated with Cadmium
4 mg/ml i.v and water p.o group, Sm (g, h) : treated with Cadmium 4 mg/ml i.v and Silymarin 100 mg/kg p.o group, SCE 30 (i,
j) : treated with Cadmium 4 mg/ml i.v and SCE 30 mg/kg p.o group, SCE 50 (k, I) : treated with Cadmium 4 mg/ml i.v and SCE
50 mg/kg p.o group.
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