J Korean Soc Food Sci Nutr
35(3), 321 ~327(2006)

28 T DIRANM &Y £E8YO

1 =1
cALTE NI E A

Effects of Pine Needle Extract Oil on Blood Glucose
and Serum Insulin Levels in db/db Mice

Mi Joung Kim', Jin Hong Ahnl, Kang-Ho Choiz, Yun-Hak Leez,
Gyeong-Jin Wood, Eun Kyung Hong1 and Young Shin Chunglf

"Medvill Central Laboratory, Medvill Co., Ltd., Seoul 110-848, Korea
?Pine Life Engineering, Seoul 150-816, Korea
BMo—nature, Seoul 152-847, Korea

Abstract

This study was performed to investigate the hypoglycemic effect of pine needle extract oil against type
2 diabetes. Six-week-old male C57BL/Ks (db/db) mice were divided into four groups; negative control, pine
needle extract oil low dose, high dose and positive control groups, which fed daily for 6 weeks with corn oil,
pine needle extract oil 112.5 mg/kg, 450 mg/kg or metformin (150 mg/kg), respectively. The oral administration
of the pine needle extract oil resulted in the significant and dose—dependent decreases of blood glucose levels
in comparison with corn oil treatment. The levels of HbAlc showed a tendency of the decrease by the high
dose treatment of the pine needle extract oil and were positively correlated with blood glucose levels (r=0.5046,
p=0.0023). However, the levels of serum insulin and C-peptide were not affected by pine needle extract oil
or metformin treatments. The levels of serum leptin, which is related with the insulin sensitivity, showed
a tendency of the increases by pine needle extract oil treatment and were negatively correlated to blood glucose
levels (r=-0.4754, p=0.0052). In conclusion, these results suggest that the pine needle extract oil have a potential
for the oral anti-hyperglycemic agent and the mode of action may be related with the improvement of the

insulin sensitivity through blood leptin.
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Table 1. Nutrient contents of pine needle extract oil

Content
Water 0.21%
Ash 0.03%
Protein 0.10%
Fat 97.15%
Carbohydrate 2.51%
Calorie 884.79 kcal/100 g
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Table 2. Qualitative analysis of organic compound in pine
needle extract oil

No. RT (min) Compound name Quality
1 11.70 Santene 95
2 12.54 alpha-Thujene 94
3 12.67 Tricyclene 96
4 12.81 alpha-Pinene 97
5 13.25 Camphene 98
6 13.60 Sabinene 97
7 13.80 beta-Pinene 97
8 14.29 delta-3-Carene 98
9 14.36 alpha-Terpinene 98
10 14.55 Limonene 9
11 14.68 o-Cymene 97
12 14.76 beta-Phellandrene 94
13 15.03 gamma-Terpinene 97
14 15.57 alpha—-Terpinolene 98
15 15.84 p-Isopropeny! toluene 95
16 16.02 Linalool 95
17 16.15 1,3,8-p-Methatriene 94
18 16.42 Fenchone 94
19 16.81 1-Terpineol 93
20 16.93 beta-"Thujone 98
21 17.70 4-Terpineol 97
22 17.83 Estragol 98
23 17.93 Borneol 91
24 18.02 p-Cymen-8-ol 91
25 18.29 Fenchyl acetate 97
26 18.59 Crypton 94
27 19.37 Sabinyl acetate 90
28 19.55 Bornyl acetate 99
29 20.50 alpha-Terpinenyl acetate 91

Quality is a correspondency rate with standard compound.
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Fig. 1. Experimental design.

¥ detection of blood glucose level.

(] adaptation period (no treatment).

£ Negative-C: corn oil oral feeding group.

Low: 112.5 mg/kg pine needle extract oil oral feeding group.
M High: 450 mg/kg pine needle extract oil oral feeding group.
8 Positive-C: 150 mg/kg metformin oral feeding group.
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Fig. 2. Change of diet consumption in db/db mice. Fig. 3. Change of body weights in db/db mice.
Values are mean. Values are mean.
Groups are the same as in Fig. 1. Groups are the same as in Fig. 1.
Table 3. Effect of pine needle extract oil on diet consumption
Diet consumption (g/day)
Group” 1 week 2 week 3 week 4 week 5 week 6 week Mean £ SD
Negative-C 5.36” 5.26 541 491 6.03 482 5.30%0.43"
Low 5.35 5.11 5.15 476 4.39 4.55 4.89+0.38°
High 4.97 5.37 474 432 3.70 3.89 450+0.64
Positive-C 6.24 6.34 6.57 6.57 6.60 6.53 6.48£0.15°

”Groups are the same as in Fig. 1.

2

f]Values are mean.

¥Means with the different superscripts are significantly

different at p<0.05 by Duncan’s multiple range test.
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Table 4. Effects of pine needle extract oil on final body weight, liver weight and relative liver weight

Group” N? Final body weight (g) Liver weight (g) Relative liver weight (g/100 g body weight)
Negative-C 9 4312509 2.0+0.3% 463+0.43°
Low 8 458+%35 23£0.4™ 456+0.59™
High 8 469%75 25405 5.38+0.70%
Positive-C 10 449%20 21102° 4.67+0.36°

l)Groups are the same as in Fig. 1.

2) -

“Number of animals.

f)Values are mean*SD. “Not significant.

*Means with the different superscripts are significantly

different at p<0.05 by Duncan’s multiple range test.
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Table 5. Effect of pine needle extract oil on changes in blood glucose levels

Blood glucose level (mg/dL)

Group” 0 week 1 week 2 week 3 week 4 week 5 week 6 week
Negative-C ~ 351.5+59.1%™%  3902+112.0°° 440.0+095.7"° 49741747 4713965 5382+41.0°  535.3*50.0™
0.0)” 0.0) 0.0) (0.0)
Low 350.9+53.8 35984867  405.0%758  481.4+964"  45231841%  4336*77.7° 4431700
(32) 4.0) (19.4) (17.2)
High 350.9166.9 3151%113.2 371.0+1021  3809+953° 3553+100.3° 379.3=881°  380.3+62.4"
(23.4) (24.6) (29.5) (29.0)
Positive-C ~ 352.0+69.0 3921815  4367+101.6 3904+965° 3688+110.8" 4025+101.1" 3925+113.0°
(21.5) (21.8) (25.2) (26.7)

Groups are the same as in Fig. 1.
PValues are meantSD. *Not significant.

Means with the different superscripts are significantly different at p<0.05 by Duncan’s multiple range test.

“Inhibition percents by negative-C.
"Mean value excluding one of the data over 2SD.
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Fig. 4. Tendency of decreases in blood glucose levels (6th
week) affected by treatment doses of pine needle extract oil.
Statistical significance was calculated by Mantel-Haenszel Chi-
square test at p<0.05.

Table 6. Effect of pine needle extract oil on HbAlc level

Group"” N HbAlc (%)
Negative-C 9 7722820
Low 8 6.72 + 1.87ab
High 8 5.92+065"
Positive-C 10 811+1.69°

”Groups are the same as in Fig. 1.

2 .

Number of animals.

¥Values are meantSD.

“Means with the different superscripts are significantly dif-
ferent at p<0.05 by Duncan’s multiple range test.
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Table 7. Effects of pine needle extract oil on serum insulin,
C-peptide and leptin levels

Insulin C-peptide Leptin
(RIU/mL) (ng/mL) (ng/mL)

Negative-C 8~9 9.94+£750"" 182+021™ 22351484

Group“ N?

Low 8 8.80%=549 1.78+035 24.09+2.31
High 8 10.23=3.50 1681018 24.09+2.31]
Positive-C 9 1051%=4.03 1.60=033 24.72X6.78

l)Groups are the same as in Fig. 1.
23 .

“Number of animals.

FValues are meanxSD.

“Not significant.
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Table 8. Correlation among the indices

tos
L
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Diet Body

Final blood

Index consumption weight glucose HbAlc C-peptide Insulin Leptin
Diet consumption 1.0000"
Body weight -0.1104 1.0000
Final blood glucose -0.1304 -0.2781 1.0000
HbAlc 0.4044" -0.0596 0.5046™ 1.0000
C-peptide -0.1528 0.1412 0.1983 -0.1423 1.0000
Insulin 0.0861 0.2499 -0.2083 -0.1767 -0.0567 1.0000
Leptin 0.0630 0.3834" -0.4754" -0.2057 0.0815 0.2437 1.0000
YValues are coefficients of correlation among the indices by Pearson correlation test.
Significantly difference by Pearson correlation test at "p<0.05 and “p<0.01.
14.00 45.00
12,00 40.00 | .
- ¢ . 35.00
1000 } . -
* 2 w000 |
— 'Y - 5
g 800 . S 2500 |
o =
é 6.00 ,.:0 e o E 2000 |
* L S 5 1500 |
400+ y = 0.0105x +2.7777 ?
200 | r=035046 e iy
p<0.01 5.00 | p<0.01
0.00 0.00

¢} 100 200 300 400 500 600 700
Blood glucose level (mg/dL)
Fig. 5. Correlation between HbAlc and blood glucose levels.

rt a correlation coefficient between blood glucose (6th week) and
HbAlc levels by Pearson correlation test.
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Fig. 6. Correlation between serum leptin and blood glucose
levels.

r: a correlation coefficient between blood glucose (6th week) and
serum leptin levels by Pearson correlation test.
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