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Abstract

This study was conducted to investigate the effects of pine (Pinus densiflora) needle extracts on hepatic
antioxidative system in rats fed high-cholesterol diet. Eight-week old Sprague Dawley rats were divided into
four groups; normal diet group (CON), 0.5% cholesterol diet group (0.5% CHOL), 0.5% cholesterol diet and pine
needle extracts prepared by using hot water group (HOT water), and 0.5% cholesterol diet and pine needle
extracts prepared by using sub-supercritical COz group (Sub-supercritical). The serum ALP, AST, and ALT
activities were increased by 0.5% cholesterol diet supplementation, but treatment with pine needle extracts
showed decrease compared with 0.5% CHOL group. The SOD activity in liver at 0.5% cholesterol diet group
was more decreased than control group while Sub-supercritical group had significantly higher SOD activity
than 0.5% CHOL group. Moreover, groups with pine needle extracts supplementation had higher level of GPx
in liver than 0.5% cholesterol diet group. These results suggest that pine needle extracts increased antioxidative

activities.
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’ Pine needle powder ‘
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l l

Sub-supercritical 61 kgf/cm®

separator 1 : 120°C, 210 min

separator 2 : 80°C, 210 min
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’ Filteration ‘ ’ Filteration ‘
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’ Freeze drying ‘ ’ Freeze drying ‘
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HOT water extract Sub-supercritical extract

Fig. 1. Schematic diagram of the extraction processes of pine
needle.

H,O 121°C, 15 min
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7} Alolo AHE9 d45EE 50 mg/keg body weight T
(Hot water)« 2 05%F 8| 2EHE H7) 2o]o oldA F&
% 50 mg/kg body weight ¥ of(Sub-supercritical) 1 2.2
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Table 1. Composition of experimental diets (%)
Ingredients CON" cHOL? HOTs) 3 Sub_*. 4)

water” supercritical
Casein 20.0 20.0 20.0 20.0
a-Corn starch 15.0 15.0 15.0 15.0
Palm oil 10.0 10.0 10.0 10.0
Cellulose 5.0 5.0 5.0 5.0
Mineral mixture 4.0 4.0 4.0 4.0
Vitamin mixture 1.0 1.0 1.0 1.0
L-Methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Cholesterol - 05 0.5 05
Sodium cholate - 0.125 0.125 0.125
Sucrose to make 100

YCON: basal diet.

?CHOL: basal diet+0.5% cholesterol diet.

YHOT water: basal diet+0.5% cholesterol diet-+HOT water
extracts 50 mg/kg body weight.

YSub-supereritical: basal diet+0.5% cholesterol diet+ sub-su-
percritical CO; extracts 50 mg/kg body weight.



DEY2EE Ho] 4A Ao WP A5 FEEe Fus A 425

ol gl AT RIS

AEZTE A AEFES 315 A2 £ ethyl ether
ul3 Sl A SR dgEHoZ HE QAT AFHE EH
< 3,000x gl A 1087 Y& SR, 228 g2

Ol

T0CH A WERBIRA B0 ALgEAT Bl
09% AN A5 BRI 24 Fof AL AAD
=2 e AZsga, TR JE Aoy 25
Aol AAG e IBAZ BEIE Yoln FAE 27
F 70°Col mEEA Aol AL

o o o Aok

et
0%
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AR 3t de A2 s A4 7190 Dry
Chem 3500i(Fujifilm, Japan)S ©]&3}¢] alkaline phospha-
tase(ALP), aspartate aminotransferase(AST), alanine

aminotransferase(ALT)S =43} t}.

>

of WAl 284 750 nm

=
[e}
=431 TF EWAEZ bovine serum al-

(20). Potassium phosphate buffer(100 mM K>HPO,4 100
mM KH:PO;, 200 mM KCl, 10 mM EDTA, pH 7.4) &3}
1 mM xanthine, 1% deoxycholate(DOC), 1.5 mM potas—
sium cyanate(KCN), 0.2 mM cytochrome CE &3 &
nEE=gol B3| Hrlsla, vpX 9 2 xanthine oxi-
dase(XOD)E 7}t 550 nme] 3ol A 283 &487g
S S5 ¥th 7 23 F CATY 42 Aehio] WH(©21)
< o]&3te =A39Yd. =, phosphate buffer(0.05 M

20 uL % 3P 22 ¥ 10 uLE EF3E Gl 183
WAE F 5 mM HO, 100 yLE 718 & EF3 F 340
T+

nmelA 0% ot FRE HAE Yol BASA

SHANz|

Ad A3Ee SPSS(Statistical Package for Social
Science Version 14.0) SAZZ2 WS o] &3t Z} AP L
o FHLEFTAAZ FEASHA L, LR ELHEA o=
B 8}$3 2™ Duncan’s multiple range testol] &j3s] z+ A&
T 7l FAES p<0.05 FFEAA AR AT

g =
M50 S7hste] FAF WAL HlES HRRTH=(22-25)
AT Ao} FASAE BH A5 A5 2 ol
2228 Foig FoNE CHOLZRT 4dhe A%
gout

HPou FoHel 2ol AUk Aol FHHE CHOLF
o] CONwRT} 7HAstde, ol 2]l AuelA
gastric emptyingS A AAA Aol dHAHS FAaAITE
AT Aot FAEHS WP ATH24-26). 2] o] 3 ¢

W@ AFE71Ee Jehle 4ol 5g E8 CHOLZo 7}
4 5e A%E YBUT gy 2esgE40] T

Al Aol e dukao]Fof| vEe] 7HAFIH oY 4 o]
pH7.0) 1.9 mLell A& 2+ 22 1S 800 x goll A 20&3F &2 FYHoz FUtslHa, 44 FE2ES F959
QARYE T F H ASAE 100 pL H A st S AS AFTIT7HELS ZasFoY oAt fldlenz
£ 1 mLE &334 240 nmoll A 0% QU T35 A g9 FE2E] FHU=EHE 2olE AT AT SUtE ¥
5 A3 EANsAT i =& F GPxe €42 o2 93-S FA g Aoeg yehydth
Lawrence$} Burke] WH(A7)ol F3lo] thS3 & e b GES BHlEle 4318 =951 Ao 544 =
2 =339t} 0.1 M phosphate buffer(4 mM EDTA) 400 AEAS E5A7IH, A a3tE Ao ARAYALE
uL, 0.01 M NaN3 70 puL, 0.01 M GSH 70 pL, 1.5 mM Gste A72A o] &8 A HE 43 3E o
NADPH 70 uL, H:O 360 uL, GSSG-reductase(1.8 U/mL) A7)E ol FelE zsiAl FTtH27). Lim 5(28)% Sung &
Table 2. Body weight gain, food intake, FER, and liver weight during experimental periods (g)

Groupl) Body weight gain Food intake FER? Liver weight
CON 3.56+0.48" 21.26+1.39" 0.17+0.01° 353+0.6°
CHOL 4.13+053" 1875+1.98" 0.22+0.01" 476+25
HOT water 3.73£0.29° 20.38+1.08" 0.18+0.02" 452+2.1°
Sub-superecritical 3.68+0.38" 21.08+2.21" 0.17+0.01* 4.39+0.75

"See the legend of Table 1.
FER: food efficiency ratio; body weight gain/ food intake.
YValues are means=SD (n=7).

Y“The same superscripts in the same column are not significantly at 5% level by Duncan’s multiple test.
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Table 3. Effects of pine needle extracts on AST, ALT, and
ALP levels in rats

Group” AST (U/L)  ALT (U/L) ALP (U/L)
CON 86.9+3.17  2443+1.99° 687+ 254°
CHOL 142.3+6.4" 3557+550° 1166+180"
HOT water 135.7455"  34.29+7.15" 1133+54°
Sub-supercritical 103.9+3.1 32.85+860° 1107+376°

USee the legend of Table 1.

?)The results are mean+SE for 7 rats in each group.

¥The same superscripts in the same column are not sig-
nificantly at 5% level by Duncan’s multiple test.
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Fig. 2. Effects of pine needle extracts on superoxide dis-
mutase activities in mitochondrial fraction. The same super—
scripts in the same column are not significantly at 5% level by
Duncan’s multiple test.
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Fig. 4. Effects of pine needle extracts on glutathione perox-
idase activities in mitochondrial fraction. The same super—
scripts in the same column are not significantly at 5% level by

Duncan’s multiple test.
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