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Effects of Powdered Pine Needle (Pinus densiflora seib et Zucc.)
on Serum and Liver Lipid Composition and Antioxidative
Capacity 1in Rats Fed High Oxidized Fat
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Abstract

Effects of powdered pine needle (Pinus densiflora seib et Zucc) on serum and liver lipid composition and
antioxidative capacity were investigated in rat fed high oxidized fat. Sixty male Sprague~Dawley rats weighing
161.25+2.51 g were blocked into four groups according to body weight and raised seven weeks with basal diet
(normal group, I), basal diet and 10% oxidized fat (control group, H), basal diet, 10% oxidized fat and 2%
powdered pine needle (2% powdered pine needle group, 1) and basal diet, 10% oxidized fat and 3% powdered
pine needle (3% powdered pine needle group, IV). Food intake, body weight gain and feed efficiency were not
significantly different among oxidized fat diet groups. The level of plasma total cholesterol showed a tendency
to decrease, whereas the plasma HDL -cholesterol concentration revealed a tendency to increase in pine needle
groups. However plasma triglyceride level showed no significant differences in the treatment groups. Intake
of the oxidized fat has increased the levels of liver cholesterol and triglyceride. The powdered pine needle
showed a tendency to decrease thiobarbituric acid values in plasma and liver. The pine needle samples have also
decreased the plasma GOT and GPT activities, whereas they have increased the liver glutathione peroxidase

activity.
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Table 1. Composition of experimental diets
D

. o Group
Ingredients (%) I I o v
Sugar 50.00 4474 43.84 43.40
Corn starch 12.00 10.74 10.53 10.41
Casein 20.00 17.89 1753 17.35
Corn oil 3.00 7.16 7.02 6.95
Cellulose 5.00 4.47 4.38 4.34

AIN-76 mineral mix.”  3.50 3.50 3.43 3.40
AIN-76 vitamin mix.”  1.00 1.00 0.98 0.97

DL-methionine 0.30 0.30 0.29 0.29
Choline chloride 0.20 0.20 0.20 0.19
Oxidized soybean oil - 10.00 9.80 9.70
Powdered pine needle - - 2.00 3.00
Total 100.00  100.00 100.00  100.00

I, Normal; II, Control; M, 2% powdered pine needle; IV, 3%
powdered pine needle.

“AIN-76 mineral mix (g/kg): CaHPO, 500, NaCl 74, K citrate
monohydrate 220, KxSO4 52, MgO 24, Mn carbohydrate 3.5,
Fe citrate 6.0, Zn carbonate 1.6, Cu carbonate 0.3, KIO; 0.01,

NazSeOs - 5H0 0.01, CrK(SOy); - 12H20 0.55, Sucrose 118.
YAIN-76 vitamin mix (g/kg): thiamin - HCI 0.6, riboflavin 0.6,
pyridoxine - HCI 0.7, nicotinic acid 3, D-calcium pantothenate
1.6, folic acid 0.2, D-biotin 0.02, cyanocobalamin 0.001, retinyl
palmitate 0.8 (500,000 IU/g), DL- @ -tocopheryl acetate 20 (250
IU/g), cholecalciferol 0.00025, menaquinone 0.005.
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Table 2. Effects of powdered pine needle on food intake,
body weight and feed efficiency in rat fed oxidized fat

Food intake Body weight Food efficiency

1
Treatment (g/day) gain (g/day) ratio®
I 17374085  268%0.32% 0.15°
| 18214072  388%041° 021°
m 17.30%0.71 3.81+0.59° 0.22°
1\ 1766087  3.68%0.71° 0.20°

YI: Normal (basal diet), I: basal diet+10% oxidized fat, II:
basal diet+10% oxidized fat+2% powdered pine needle, IV:
basal diet+10% oxidized fat+3% powdered pine needle.

“Food efficiency ratio = Body weight gain/Food intake.

¥Means in the same column with different superscripts are sig-
nificantly different (p<0.05).
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Table 3. Effects of powdered pine needle on plasma total
cholesterol, HDL-cholesterol and triglyceride in rat fed
oxidized fat

Treatment” Total cholesterol HDL-cholesterol Triglyceride

(mg/dL) (mg/dL) (mg/dL)
I 9247375 5471237 87.24*+415
i 157.35+4.24° 4766+391°  90.35+506
il 14569+3.71° 52.33+4.78°  89.21+3.08
I\ 141.72+484° 55.49+£357°  90.04+3.25

i)See the legend of Table 2.
“Means in the same column with different superscripts are sig-
nificantly different (p<0.05).
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Table 4. Effects of powdered pine needle on liver total cho-
lesterol and triglyceride in rat fed oxidized fat

Triglyceride

Total cholesterol

Treatmentl) (mg/g) (mg/g)
{ 8.04%+0.59% 1026+0.71°
il 10.14£0.93" 14.15+1.97°
m 10.47£0.72° 1295+1.27°
v 10.13+0.83° 13.92+0.34°

YSee the legend of Table 2.
®Means in the same column with different superseripts are sig-
nificantly different (p<0.05).
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Table 5. Effects of powdered pine needle on plasma and liver
TBARS in rat fed oxidized fat

Plasma TBARS

Liver TBARS

Treatment” (nmoles MDA/mL) (nmoles MDA/g)
I 16.78+2.75% 21.33+3.07°
I 3751 +4.19° 42.75+540°
m 26.44+461° 32.74+551°
v 24.71+4.76° 34.38+4.75°

USee the legend of Table 2.
“Means in the same column with different superscripts are sig-
nificantly different (p<0.05).
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Table 6. Effects of powdered pine needle on plasma GOT (glu-
tamic oxaloacetic transaminase) and GPT (glutamic pyruvic
transaminase) activity in rat fed oxidized fat

GOT GPT

1

Treat_m ent (karmen unit) (karmen unit)
I 37.94%2.21% 41.75£3.29°
I 109.62+ 4.06° 7245+ 257
m 82.71 +5.88° 50.81+391°
\Y 76.42 =6.49° 5073+ 3550

Il))See the legend of Table 2.
“Means in the same column with different superscripts are sig-
nificantly different (p<0.05).

Table 7. Effects of powdered pine needle on glutathione per-
oxidase (GSH-Px) activity in rat fed oxidized fat

Treatment" GSH-Px {(nmoles/min/mg protein)
I 7.81+£097%
1} 5.35+0.77°
m 6.27+0.63"
I\ 7.08+0.77%

iJSee the legend of Table 2.
“Means in the same column with different superscripts are sig-
nificantly different (p<0.05).
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