P2 &P L33 R
Vol. 10(2), 71~77(1999)

A % &
PR R E DL

Effects of the pine needle sap administration on serum lipid composition
' and liver antioxidant defense system in rats fed high fat diet

Hyang-Rye Won
Department of Food & Nutrition, Sang-Ji University

ABSTRACT : This study examined the effect of the pine needle sap administration on serum lipid com-
position and liver antioxidant defense system in rats fed with high fat diet. Forty eight male Sprague-Dawley rats
were divided into six groups. three control groups were fed with 5% lipid diet and three high fat groups were fed
with 30% lipid diet. Each group was administered with the following pine needle sap respectively : C-0. 0, 1. Oml
water ; C-0. 5, 0.5ml pine needle sap and 0. 5ml water ;: C-1.0, 1. 0ml pine needle sap ; H-0. 0, 1. Oml water :
H-0.5, 0. 5ml pine needle sap and 0. 5ml water : H-1. 0, 1. Oml pinus needle sap. After 4 weeks of experimental
periods the level of serum obtained and serum lipid was measured respectively. The results were as follows ;

1. Significant low level was observed for food intake, weight gain, FER in the experimental group ad-
ministered with the pine needle sap.

2. No difference of the concentration of serum triglyceride was observed out the experimental group with
5% fat diet, however out of the experimental group with 30% fat diet it was low in (H-1. 0) group where 1. 0 ml
of the pine needle sap was administrated.

3. In the experimental group with 5% fat diet the concentration of serum total cholesterol and LDL cho-
lesterol was low, especially the hypocholesteromic effect in serum administered by the pine needle sap was sig-
nificantly high in group C- 1. 0 where 1. Oml of pine needle sap was administered. In the high fat group pro-
vided with 30% fat when the pine needle sap was administered there was a tendency that concentration of total
cholesterol and LDL cholesterol decreased however there was no difference significantly.

4. Serum GOT activity was relatively high in high fat diet group. However, when 1ml of pine needle sap
was administered the activity was lower than that of the control group in H-1. 0 group and the activity level was
similar with that of the high fat diet group in c-1. 0 group. There was no difference of serum GPT activitives fol-
lowed by the administered of pine needle sap among the experimental group.

5. Liver TBARS levels were high in general in high fat diet group, however it showed no difference when
the pine needle sap with different concentration level was administered.

The results of this study indicate that the pine needle sap administration was effective in decreasing the
food intake and weight gain of the experimental animals in the high fat diet and also effective in decreasing the
levels of serum triglyceride, total cholesterol and LDL cholesterol and GOT activities. However it was not ef-
fective to change the level of TBARS and GSH -Px activities of liver. Thus, it was found that the pine needle sap
administration was effective for the improvement of serum lipid composition condition of the experimental an-
imals in the high fat diet group but it was not effective in the antioxidant defense system of liver.
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Table 1. Composition of experimental diets
(g/100 diet)

Ingredient Control diet | High fat diet
Casein 20 20
a-Corn starch 35.25 30. 18
Sucrose 11.75 10.0
Lard 4.17 25.0
Corn-oil 0.83 5.0
Mineral-mix" 3.5 3.5
Vitamin -mix® 1.0 1.0
Cellulose powder 23.2 5.0
DL-methionine 0.3 0.3
Choline-chloride 0.2 0.2
VE 0.02
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1) AIN mineral mixture 93 Composition of mineral
mixture (g/kg mixture) : Calcium carbonate 357g,
K.SO. 46g, Nacl 74g, Cupric carbonate 0. 3g,
Potassium phosphate 250g, Potassium citrate
monohydrate 28g, MgO 24g, Ferric citrate 6.
06g, Zinc carbonate 1.65g, Manganous
carbonate 0. 63g, K10, 0.0lg, Sodium selenate 0.
0lg, Chromium potassium sulfate 0.28g,
Ammonium paramolybdate 0.008g, starch,
finely powdered 212. 11g

AIN vitamin mixture 76, INC Biochemicals
(Cleveland, Ohio) Comoposition of vitamin
minture (/kg mixture) : Thiamine hydrochloride
600mg, Riboflavin 600mg, D-Biotin 20mg,
Pyridoxine hydrochloride 700mg, Nicotic acid 3g,
Folic acid 200mg D-Calcium pantothenate 1. 6g,
Cyanocobalamin 1mg, Retinyl palmitate (250, 000IU/
g) 1.6g, DL-e-Tocopherol acetate (2501U/g) 20,
Cholecalciferal (400, 000IU/g) 250mg, Menaguinone
5mg, sucrose, finely powdered 972, 9g
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Table 2. Final body weight, weight gain, food intake and FER

£ Table2¢} 7o,

Group Final body weight weight gain food intake FER’
(@ (@ (@

C-0.0 292.5+17.8° 94.7+7.2° 593. 8+26. 4° 0.16+0.01*
C-0.5 268.7+18.5° 64.0+7.4° 509. 928, 2" 0.12+0.03°
C-1.0 262.1%£22.0° 51.3%9.1° 511.2+31.8° 0.10%0.03°
H-0.0 335.2+17.6° 135.7%6. 8 465.6+60. 6% 0.29=x0.02°
H-0.5 278.7+14. 7" 87.0+6.4° 314.5+29.8° 0.27+0.01*
H-1.0 268.3+16. 8° 84.9+7.2° 365.7+28. 2° 0.23+0.01°

All values are mean +SE of 8 rats per group

* Values with different superscripts within the column are significantly different at p € 0. 05

? FER : weight gain/food intake
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Table 3. Concentration of Trighyceride, Total cholesterol, HDL-cholesterol and LDL-cholesterol
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Cholesterol
Group Triglyceride
Total HDL LDL

C-0.0 87.6+15.2% 125.1%+ 9.6° 79.4£8.3 30.2+4.6"
C-0.5 73.9%13.6° 137.6 % 4.3 71.7+4.5 51.3+3.8
C-1.0 76.2+ 9.1° 98.7+ 6.7° 68.3+4.7 15.7+4.1°
H-0.0 103.9x 9.6° 138.2% 8.2° 66.7x5.6 51.24+4.7
H-0.5 102. 8+10. 2° 136.8+ 9.9 62.0+9.1 53.5+4.7°
H-1.0 87.6+15.0% 126.9+10.8* 69.6+6.8 40.9+3.6®

All values are mean+SE of 8 rats per group

*< Values with different superscripts with column are significantly different at p € 0. 05
Y LDL-cholesterol : Total cholesterol-HDL cholesterol-TG/5
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Table 4. Serum glutamic oxaloacetic transferase(GOT) and glutamic pyruvic transferase

(GPT) activity

Group C-0.0 C-0.5 C-1.0 H-0.0 H-0.5 H-1.0
GOT(IU/ml) | 81.5+2.6° [ 82.0%+4.7" | 87.2£3.6® | 103.2+9.2° | 93.0+£7.9® | 78.2+4.8
GPT(IU/mi) 32.8%+2.4 | 36.2+2.6 | 34.1£1.9 34.44+1.4 | 36.5%3.6 36.3+1.8

All values are expressed as mean+SE

< Values with different superscripts the same row are significantly different at p { 0. 05
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Table 5. Effect of pine needle sap on TBARS
(thiobarbituric acid-reactive
substances)level and GSH-Px
(glutathione peroxidase) activity

TBARS GSH-Px
Group (nmol MDA/ | (nmol/NADPH/
mg protein) | min/mg protein)
C-0.0 6.8%£0.6" 7.3x0.6
C-0.5 6.2+0.8" 6.210.8
C-1.0 7.6+0.7° 6.8+0.7
H-0.0 17.24+0. 9° 8.6x£0.6
H-0.5 16.3x0. 7 7.9£0.9
H-1.0 12.4+0.6" 7.6+0.7
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All Values are mean+SE
* Values with different superscripts with column are
significantly different at p { 0. 05
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