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Abstract .

Oxidative stress can play a key role in cadmium (Cd)-induced dysfunction. The present study examined
the effect of pine needle water extract (PN) on Cd-induced oxidative stress in rats. Sprague-Dawley male
rats were divided into three groups: normal group, Cd control group (Cd) and PN-—administered Cd group (Cd-
PN). CdClz in 0.9% NaCl was administered orally with a dose of 5 mg/kg of body weight/week, while the
PN was administered orally with a dose of 1.26 g/kg of body weight/day. Body weight gain was not different
between groups, whereas food intakes were significantly lower in the Cd-PN group than in normal or Cd
group. Relative liver weight was significantly increased by cadmium administration compared to the normal
group. Hepatic cytochrome P450 was significantly lower in Cd and Cd-PN groups than in normal group, while
xanthine oxidase and alcohol dehydrogenase activities were significantly higher in the Cd-PN group than in
normal or Cd group. Increased hepatic superoxide dismutase, monoamine oxidase, catalase, and glutathione
peroxidase activities by cadmium administration were significantly decreased by PN supplement. PN did not
affect the hepatic glutathione content in cadmium-administered rats; however, PN significantly lowered the
hepatic lipid peroxide level and plasma alanine transferase activity compared to the Cd control group. These
results suggest that the PN may alleviate Cd-induced oxidative stress without hepatotoxicity.
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Table 1. Effect of pine needle water extract on weight gain, food intakes and relative liver weight in Cd-treated rats

Normal (n=7)" Cd (n=5) Cd-PN (n=7)
Net weight gain (g/day) 556+0.16" 5.41£0.17 5.38+0.17
Feed intakes (g/day) 22.82+0.64% 2257 +0.47° 21.41£1.16°
Liver weight (g/100 g B.-W.) 3.20%0.15% 3.41%0.46° 3.32+0.16%

UMean+SD. ?Means in the row not sharing a common letter are significantly different among groups (p<0.05).

“Numbers of survived rats at the end of experiment.
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Fig. 1. Effect of pine needle water extract on plasma amino-
tranferase activity in Cd-treated rats.

Mean*=SD. The means not sharing a common letter are sig-
nificantly different among gropus (p<0.05). Normal, normal
group; Cd, cadmium treated group; Cd-PN, cadmium & pine nee-
dle water extract group. Numbers of survived rats at the end of
experiment are 7, 5, and 7, respectively.
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Table 2. Effect of pine needle water extract on plasma albu-

min and creatinine contents in Cd-treated rats (mg/dL)
Normal (n=7)" Cd (n=5) Cd-PN (n=7)
Albumin 456+0.65" 4.43+0.40 4.81+0.58
Creatinine ~ 0.68+0.01%” 0.67+0.04 0602001
"Mean+ SD.

YMeans in the row not sharing a common letter are sig-
nificantly different among groups (p<0.05).
*Numbers of survived rats at the end of experiment.
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Table 3. Effect of pine needle water extract on hepatic cytochrome P-450 content, xanthine oxidase and alcohol dehydrogenase

activities in Cd-treated rats

Normal (n=7)" Cd (n=5) Cd-PN (n=7)
Cytochrome P-450 (nmol/mg protein) 0.56£0.05"% 0.170.01° 0.17£0.1°
Xanthine oxidase (uric acid nmol/mg protein) 2.21+0.28° 2.18+0.04" 258£0.27
Alcohol dehydrogenase (nmol/min/mg protein) 11.28+0.89° 10.65=0.80" 13.83x1.64°

"Mean*SD. ?Means in the row not sharing a common letter are significantly different among groups (p<0.05).

"Numbers of survived rats at the end of experiment.

Table 4. Effect of pine needle water extract on hepatic superoxide dismutase, monoamine oxidase, catalase, glutathione
peroxidase activities and gluthathione content in Cd-treated rats

Normal (n=7)" Cd (n=b) Cd-PN (n=7)
Superoxide dismutase (Unit/mg protein) 7.99+0.81"% 10.07 +0.40° 7.7620.96"
Monoamine oxidase (nmol/min/mg protein) 2.55+0.24* 3.44+058" 2.38+£0.61°
Catalase (nmol/min/mg protein) 7.47+1.05° 13.21 +2.50° 7.73+£3.122
Glutathione peroxidase (nmol/min/mg protein) 3.39+0.30° 4.92+0.68 4.25+0.82°
Glutathione (nmol/g liver) 356+0.16" 4.00+0.11° 4.01+0.18

YMean=SD. ?Means in the row not sharing a common letter are significantly different among groups (p<0.05).

"Numbers of survived rats at the end of experiment.
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Fig. 2. Effect of pine needle water extract on hepatic lipid
peroxide level in Cd-treated rats.

Mean£=SD. The means not sharing a common letter are sig-
nificantly different among gropus (p<0.05). Normal, normal
group; Cd, cadmium treated group; Cd-PN, cadmium & pine nee—
dle water extract group. Numbers of survived rats at the end of
experiment are 7, 5, and 7, respectively.
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