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Abstract

This study was designed to investigate the effects of ethyl acetate (EtOAc) fraction of pine (Pinus densiflora Sieb et
Zucc) needle extract on membrane fluidity (MF), basal and induced oxygen radical (BOR and IOR), lipid peroxide
(LPO) and oxidized protein (OP) as an oxidative stress, and lipofuscin (LF) in liver membranes of male Sprague-
Dawley rats. Rats were fed basic diets (control) and experimental diets (EtOAc-25, EtOAc-50 and EtOAc-100) for 45
days. MFs were significantly increased (about 10%) in mitochondria of EtOAc-100 group compared with control
group. BOR and IOR formations in mitochondria were significantly inhibited (about 12~18% and 9~12%, respectively)
in EtOAc-50 and EtOAc-100 groups, while BOR and IOR formations in microsomes were significantly inhibited (about
9~13% and 18~19%, respectively) compared with control group. LPO levels were significantly inhibited (about 10%
and 12~13%, respectively) in mitochondria of EtOAc-100 and microsomes of EtOAc-50 and EtOAc-100 groups,
whereas OP levels were significantly inhibited (about 13~14%) in mitochondria of EtOAc-50 and EtOAc-100 groups
compared with control group. LF formations were significantly inhibited (about 10~14%) in these three EtOAc
groups. These results suggest that ethyl acetate fraction of pine needle may play an effective role in attenuating an
oxidative stress and increasing a membrane fluidity.
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Table 1. Effects of pine needle ethyl acetate fractions on membrane fluidity in liver membranes of SD rats for 45 days

% Polarization

Fractions
Control EtOAc-25 EtOAc-50 EtOAc-100
Mitochondria 6.80+0.63° 6.931+0.56 7.26+0.52 7.46+0.60°
- 101.9%" 106.8% 109.7%
Microsomes 8.731+0.57 8.75+048 9.00+0.46 9.25+0.67
- 100.2% 103.1% 106.0%

EtOAc-25, EtOAc-50 and EtOAc-100: Ethyl acetate fraction of 25, 50 and 100 mg/kg BW/day added to control diet; “Mean+SD with
7 rats per group; "Percent of control values; "p<0.05 compared with control group.
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Table 2. Effects of pine needle ethyl acetate fractions on basal and induced oxygen radicals in liver membranes of SD
rats for 45 days

Oxygen radical formation (nmol/mg protein/min)

Groups ; . ;
Mitochondria Microsomes
Basal oxygen radical(BOR)
Control 523 +0.47° - 4.03+0.32 -
EtOAc-25 4.80+0.38 91.8%"° 395+0.12 98.0%
EtOAc-50 460+021 88.0% 3.66+0.18 90.8%
EtOAc-100 431%038" 82.4% 352+0.15 87.3%
Induced oxygen radical(IOR)
Control 23.85+2.25 - 16.760.80 -
EtOAc-25 22.28+226 93.4%"° 15.71+045 93.7%
EtOAc-50 21.61:2.80 90.6% 13.73+0.46" 81.9%
EtOAc-100 21.10+1.90 88.5% 13.58+0.80" 81.0%

EtOAc-25, EtOAc-50 and EtOAc-100: Ethyl acetate fraction of 25, 50 and 100 mg/kg BW/day added to basic control diet; "Mean=SD
with 7 rats per group; *Percent of control values; p<0.05; “p<0.01; "p<0.001 compared with control group.
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Table 3. Effects of pine needle ethyl acetate fractions on lipid peroxide (LPO) of liver membranes of SD rats for 45 days

Fractions Control EtOAc-25 EtOAc-50 FtOACc-100

Mitochondria 331+0.13° 318+0.17 315+0.12 3.00+0.13"
- 96.1%"° 95.2% 90.6%

Microsomes 252+0.10 2.38+0.05 223+0.05 221006
- 94.4% 88.5% 87.7%

EtOAc-25, EtOAc-50 and EtOAc-100: Ethyl acetate fraction of 25, 50 and 100 mg/kg BW/day added to basic control diet; "Mean*
SD(nmol/mg protein) with 7 rats per group; PPercent of control values; ‘p<0.05, “p<0.01 compared with control group.
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Table 4. Effects of pine needle ethyl acetate fractions on oxidized protein (OP) levels in liver membranes of SD rats

for 45 days
Fractions Control EtOAc-25 EtOAc-50 EtOAc-100
Mitochondria 10.02+0.67° 9.17+0.71 8724051 8.64+027"
91.5%" 87.0% 86.2%
Microsomes 8.54+0.10 8.55+0.69 8371042 8.06+0.51
- 100.1% 98.0% 94.4%

EtOAc-25, EtOAc-50 and EtOAc-100: Ethyl acetate fraction of 25, 50 and 100 mg/kg BW/day added to basic control diet; "Mean*
SD(ng/mg protein) with 7 rats per group; *Percent of control values; p<0.05; "p<0.01; compared with control group.
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Table 5. Effects of pine needle ethyl acetate fractions on lipofuscin (LF) levels in liver of SD rats for 45 days

Fractions Control EtOAc-25 EtOACc-50 EtOAc-100
CHCl; layer 2.20+0.05° 200+0.02 1.98+0.03" 1.90+0.03"
- 90.9%" 90.0% 86.4%

EtOAc-25, EtOAc-50 and EtOAc-100: ethyl acetate fraction of 25, 50 and 100 mg/kg BW/day added to basic control diet; “Mean+SD
(ug/mg protein) with 7 rats per group; "Percent of control values; p<0.05; “p<0.01 compared with control group.
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