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Effect of Eucommia ulmoides Leaf Water Extract on Hepatotoxicity of
Carbon Tetrachloride-Induced Rats

Jeong Ryae Jeon and Jyung Rewng Park’

Dept. of Food and Nutrition, Yeungnam University, Kyvongsan 712-749, Korea

Abstract

The present study was carried out to investigate the pretreatment of effects of water extract obtained from
Eucommia ulmoides leaf (ELE) on hepatotoxicity of carbon tetrachloride (CCls)-treated rats. Thirty two healthy
male Sprague—-Dawley rats were divided into four groups, i.e. normal group (N), CCly—treated group (T), ELE-
treated group (E), and ELE-treated group after injection of CCly (TE). The administration of CCl; increased the
activities of aspartate aminotransferase, alanine aminotransferase and lactate dehydrogenase in serum, but their
activities were significantly decreased by the addition of ELE. Alkaline phosphatase aclivity in serum was
significantly decreased in CCls-treated group, while the activity was nol decreased by the extracts. Higher
levels of HDL cholesterol was found in E and TE group which showed lower levels of total and LDL -cholesterol.
Histopathologic findings by light microscopic examination showed fatty change, ballooning degeneration, acidophilic
degeneration, spotty necrosis and zonal necrosis in CCly treated liver tissue. But the degree of liver damage
was not identified in liver tissue of the TE group. These results indicated that Fucommia ulmoides leaf water
extracts led migtigation of liver demage induced with CCli.
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Table 1. Body weight gain and liver weight/body weight
ratio of rats

Body weight gain Liver wt./Body wt.

i
Group”

(g/day) ratio (9%)
N 5.46+0.43%% 2.71+0.12°
T 3.82%0.30° 4.00+0.85°
E 543043 277£0.11®
TE 489050 3.24+0231"

“N: Normal, T: N+CCly, E: N+ELE, TE: CCl4+ELE.

"Means+SD (n=8).

“"Means followed by the same letter in the column are not sig-
nificantly different (p<0.05).
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Table 2. Effects of Eucommia ulmoides leaf water extracts on the serum enzymes activities ol CCls-treated rats

0 AST ALT .DH ALP
Group (Karmen unit/L. of serum) (Wrobleski unit)

N 112.25+ 16.455% 34951 4.85%® 11295+ 1645 111.08+7.26°

T 455.38 X 67.89° 101.88+13.24° 455.38 1 67.89° 116.00+2.83°

E 122,50+ 13.18° 41.13% 402° 12250 13.18° 93.95+ 3.95"

TE 178.25£52.48" 3150+ 3.55¢ 178.95£52 48 91.2611.79*

YN: Normal, T: N+CCls, E: N+ELE, TE: CCL+ELE.
“Means=SD (n=8).

“Means followed by the same letter in the column are not significantly different (p<0.05).
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Table 4. The effect of Eucommia ulmoides lcal water exlracts
on total cholesierol, total lipid and triglyceride of liver of CCls~
treated rats (mg/g of tissue)

Total N .. s .
Group” cholesterol Total lipid Irigyceride
N 85010587  6738+£378°  10.64F0.50°
T 9.71 £0.85° 77881497  1314%151°
E 7.06+1.11* 5200+9.21° 11.18%1.00™
TE 9251082  7288%6.15%  12.08+1.30%

UN: Normal, I N+CCl, E: N+ELE, TE: CCL+ELE.
“Means £ SD (n=8).
*Means followed by the same leller in the column are not sig

3 ekzke] 214 vlelyb o) o) AL ghakE|A] gkol=v, nificantly different (p<0.05).

Table 3. The effect of Eucommia ulmoides leaf water extracts on triglyceride and cholesterol in serum of CCls-treated rats
(mg/dL)

Group” Triglyceride Total cholesterol (A) HDL-cholesterol (B) LDL-cholesterol  (B)/(A)X100 (%) AlL?

N 79.001 3.13% 8375t 7.23* 1493=1.95° 53.01% 7.33° 17.33 461

T 111.13£13.8%° 115131 843° 11.91£1.71° 8350+ 13.46" 10.34 8.67

E 8750+ 6.14° 87.38+ 550° 23.45+531° 4726+ 4.99° 26.84 2.73

TE 101.13+10.65° 92.13+10.92° 2330+ 2.06° 53.03+1047" 25.29 2.95

UN: Normal, T: N+CCly, Bt N+ELE, TE: CCl +ELE.

Y Atherosclerotic index = (Total cholesterol - HDL-cholesterol) / HDL-cholesterol,

PMeans = SD (n=8).

“Means (ollowed by the same letter in the column are not significantly different (p<0.05).
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Fig. 1. Western-blot analysis for the effect of Eucommia
ulmoides leaf water extracts on liver of CCli—treated rats.
N: Normal, T: N+CCly, E: N+ELE, TE: CCly+ELE.

R

Fig. 2. The histopathologic examination by light microscopy.
N: Normal, T: N+ CCly, E: N+ELE, TE: CCl4+ELE.

N: Hepatic lobules shows regular plate-like arrangement of uni-
form hepatocytes (II&E stain, X 200).

T: Ballooning degeneration of hepatocytes, necrosis, and inflam-
matory cells infiltration composed of mainly lympocytes are found
in the centrilobular area. Microvesicular fatty change is noted
(H&E stain, x200).

E: Hepatic lobular structure is relatively well preserved. Focal
congestion is noted in hepatic sinusoids (H&E stain, *200).
TE: Hepatocytes show normal appearance (H&E stain, x200).
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Table 5. The effect of Eucornmia ulmoides leal water extracts on histopathologic findings of liver tissue in CCly-treated rats

) Fatty Ballooning Acidophilic Spotty Confluent Zonal Bridging
Group change degeneration degeneration NEecTosis Necrosis necrosis necrosis
N _2) _ _ _ _ - —
T ++ + + 4+ - + -
E _ _ _ _ _ _
TE - - - + - -

"N: Normal, T: N+CCl, E: N+ELE, TE: CClL+ELE.
o none, + mild, ++ moderate.
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