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Investigation of Anti-aging Effect and Determination of Chemical Structure

of Pine Needle Extract (PNE) through Animal Experiments
II. Effects of PNE on Membrane Fluidity and Oxidative Stress in Liver of SD Rats
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Abstract

This study was designed to investigate the effects of pine (Pinus densiflora Sieb et Zucc) needle extract (PNE) on
membrane fluidity and oxidative stress in liver membranes of Sprague-Dawley (SD) rats as a study on
investigation of anti-aging effect and determination of chemical structures of PNE through the animal experiments.
Male SD rats were fed basic diets (control group) and experimental diets (0.5% and 1.0%-PNE group) for 6 weeks.
Administrations of 0.5% and 1.0%-PNE resulted in a marked decreases (15~25% and 23~26%, respectively) in
cholesterol accumulations of liver mitochondria and microsomes compared with control group. Membrane fluidities
were significantly increased (15~25%) in liver microsomes of 0.5% and 1.0%-PNE groups compared with control
group. Formations of basal and induced oxygen radicals (BOR and IOR) in liver mitochondria were significantly
inhibited (11~12% and 10~15%, respectively) by administrations of 0.5% and 1.0%-PNE compared with control
group. Lipid peroxide (LPO) levels were remarkably decreased about 20% in liver mitochondria and microsomes of
0.5% and 1.0%-PNE groups compared with control group. Oxidized protein levels calculated with carbonyl group
were significantly decreased about 15% in liver mitochondria of 1.0%-PNE group compared with control group.
These results suggest that PNE may play a effective role in a attenuating a oxidative stress and increasing a
membrane fluidity.

Key words — Pine (Pinus densiflora Sieb et Zucc), Lipid peroxide (LPO), Oxidized protein, Carbonyl group, Membrane
fluidity, Basal oxygen radical (BOR).
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Table 1. Effects of pine needle extract (PNE) on cholesterol levels in liver membranes of SD rats for 6 weeks

Cholesterol levels (mg/g protein)

Groups -
Mitochondria Microsomes
Control 55.59+3.46 - 36.67+1.80° -
0.5%-PNE 46.74+394° (84.1%)" 28.19+253° (76.9%)
1.0%-PNE 01.214312° (74.1%) 27.16+298° (74.1%)
*Mean+SD with 8 rats per group; **Percent of control values; *p<0.01; "p<0.001 compared with control group.
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Fig. 1. Effects of pine needle extract (PNE) on membrane
fluidity in liver microsomes of SD rats for 6 weeks.
**p<0.01; ***p<0.001 compared with control group.
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Fig. 2. Effects of pine needle extract (PNE) on basal and
induced oxygen radicals (BOR; IOR) formations in
liver mitochondria of SD rats for 6 weeks.
*p<0.05; **p<0.01 compared with control group.
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Table 2. Effects of pine needle extract (PNE) on lipid peroxide (LPO) levels in liver membranes of SD rats for 6 weeks

Lipid peroxide level (nmol/mg protein)

Groups : ; -

Mitochondria Microsomes
Control 2111028 2314016’ -
0.5%-PNE 1.69+0.06° (80.9%)" 1.83+0.05° (79.2%)
1.0%-PNE 1.71+012° (81.0%) 1.89+0.10° (81.8%)

*Mean*SD with 8 rats per group; **Percent of control values; *p<0.001 compared with control group.
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Fig. 3. Effects of pine needle extract (PNE) on carbonyl
group contents in liver mitochondria of SD rats
for 6 weeks.

**p<0.01 compared with control group.
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