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Effect of Seeds Extract of Paconia Lactiflora on Antioxidative System and
Lipid Peroxidation of Liver in Rats Fed High-Cholesterol Diet”

Lee, Jeong-Min - Choi, Sang-Won - Cho, Sung-Hee - Rhee, Soon-Jae®
Department of Food Science and Nutrition, Catholic University of Daegu, Gyeongsan, 712-702, Korea

ABSTRACT

This study was conducted to investigate the antioxidative effects of Paeonia lactiflora (PL) seeds on antioxidative
defense system and lipid peroxidation of liver in rats fed high-cholesterol diet. Sprague-Dawley male rats weighing 100
* 10 g were randomly assigned into five experimental groups fed 0.5% cholesterol ; HC group which was not supple-
mented PL seeds extract, 0.1% methanol extract diet group (MP1 group), 0.2% methanol extract diet group (MP2 group),
0.05% ether-souble fraction diet group (EP1 group) and 0.1% ether-souble fraction diet group (EP2 group). Experi-
mental diets were fed ad libitum to the rats for 3 weeks. The activity of hepatic superoxide dismutase (SOD) was not
significantly different among all the high cholesterol diet groups. The hepatic glutathione peroxidase (GSHpx) activity
in MP2 group was increased to 27% compared to HC group. The activity of hepatic catalase (CAT) was not signifi-
cantly different among the all high cholesterol diet groups. The hepatic glutathione S-transferase (GST) activity in the
EP1 and EP2 groups were increased to 12% and 13%, respectively, as compared to HC group. The levels of hepatic
TBARS in the MP1, MP2, EP1 and EP2 groups were reduced by 18%, 21%, 20% and 23%, respectively, as compared
with HC group. The contents of lipofuscin in liver was not significantly different among all the experimental groups. The
results indicated that PL seeds extract may be reduced oxidative damage by activating antioxidative defense system of
hepatic in rats fed high-cholesterol diets. (Korean J Nutrition 36(8): 793 ~800, 2003)
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dative defense system)&= A2 el delolr = 34
Al #8& olFx Ut} 1y Uly EL 9l
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&e] kx|l X Aulst A2k (Paeonia lactiflora Pall.)
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Z 2] 300 g& BAs ¥ 7] wghE 2¢ & 7}
510 2ol 24417 FE3% 3 oA (Whatman No.2,
England) 2 o#31qith 919 F2x228 33 §HE A4
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Table 1. Composition of experimental diets (g/kg diet)
Groups

: HC MP1 MP2 EP1 EP2
Ingredients
Cormn starch" 480 479.9 479.8 479.95 479.9
Casein® 150 150 150 150 150
Sucrose” 150 150 150 150 150
Lard” 40 40 40 40 40
Soy oi” 75 75 75 75 75
Salt mix® 40 40 40 40 : 40
Vitamin mix” 10 10 10 10 10
Cholesterol” 5 5 5 5 5
Cellulose” 50 50 50 50 50
Methanol ext.” - 0.1 02 - -
Ether-soluble fr."" - - - 0.05 0.1
Total (g) 1000 1000 1000 1000 1000

) Sam Yang Co., Seoul, Korea

2) Lactic Casein, 30 mesh, New Zealand Dairy Board, Welligton, N. Z.

3) Sam Yang Co., Seoul, Korea
<) Cheijedang Co., Seoul, Korea
) Cheilledang Co.. Seoul, Korea

0) Mineral mix, AIN-76 (g/kg mixture): Calcium Phosphate, dibasic (CaHPO4 - 2H0) 500, Sodium chloride (NaCl) 74, Potassium

citrate, monohydrate (KaCeHsO7 -

H20) 220, Potassium sulfate (K2SO4) 52, Magnesium oxide (MgO) 24, Manganous car-bonate

(45— 48% Mn) 3.5, Ferric citrate (16 —17% Fe) 6, Zinc carbonate (70% ZnO) 1.6, Cupric carbonate (53 - 55% Cu) 0.3, Potasium

iodate (KIO3) 0.01, Sodium selenite (NazSeQOs - 5H20) 0.01, Chromium potassium sulfate [CrK (SO4)2 -

1,000 with sucrose, Harlan TEKLAD Co.

12H.0] 0.55, filed up to

) Vitamin mix, AIN-76A (g/kg mixture): p-Aminobenzoic Acid 11.0132, Ascorbic Acid, coated (97.5%) 101.6604, Biotin 0.0441,
Vitamin B2 (0.1% trituration in mannitol) 2.9736, Calcium Pantothenate 6.6079, Choline Dihydrogen Citrate 349.6916, Folic Acid
0.1982, Inositol 11.0132, Menadione 4.9559, Niacin 9.9119, Pyridoxine HCI 2.2026. Riboflavin 2.2026, Thiamin HCI 2.2026, Dry
Vitamin A Palmitate (500,000 U/g) 3.9648, Dry Vitamin D3 (500,000 U/g) 0.4405, Dry Vitamin E Acetate (500 U/g) 24.2291, Comn

Starch, Harlan TEKLAD Co.

8) Sigma Chem. Co. CMC (Sodium carboxyl methyl cellulose, non-nutritivefiber), St. Louis, Missouri, U.S.A

9) Harlan TEKLAD Co., Madison, Wisconsin, USA
10) Methanol extract of PL seeds
17) Ether-soluble fraction of PL seeds
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2. Xanthine oxidase (XOD) &Y

Xanthine& 7|42 slo] QAke W3R BFellA sup
eroxide radicalS PAJsh= F42 ez XODY &4
£ k23R4 Baet A= Fig. 13} 2t HCE (341 £
0.2D) ) Hla] MP1# (3.12 = 0.54) 3} EP1# (2.86 *

XOD (nmol/mg protein/min)

MP1 MP2 EPY

Fig. 1. Effects of methanol extract and ether-soluble fraction
from seeds of Paeonia Lactifiora Pall. (PL) seeds on hepatic
xanthine oxidase (XOD) activities in rats fed high cholesterol diets.
All values are mean = SE (n = 8). Values within a column with di-
fferent superscripts are significantly different at p <0.05 by Tukey’s
test. The experimental conditions are the same as Table 1.

Table 2. Effects of methanol extract and ether-soluble fraction from seeds of Paeonia Lactiflora Pall. (PL) seeds on liver weight and

liver index in rats fed high cholesterol diets

Groups Body weight gains Liver weight Liver index
(9/3 wks) (@ (g/100 g body wh)
HC 170 + 37.7"° 14.53 + 2,63° 4.83 = 0.40°
MP1 162 £ 25,6 12,06 £ 1.92%® 434 = 035"
MP2 168 + 27.9 13.61 * 1.90° 4,62 + 0.48%*
EP1 163 + 428 12.36 + 2.60% 428 + 0.45%
EP2 148 + 24.7 970 +1.13° 3.60 £ 0.31°

All values are mean + SE (n=8)

Values within a column with different superscripts are significantly different at p < 0.05 by Tukey's test

The experimental conditions are the same as Table 1
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Table 3. Effects of methanol extract and ether-soluble fraction from seeds of Paeonia Lactiflora Pall. (PL) seeds on hepatic
stiperoxide dismutase (SOD). glutathione peroxidase (GSHpx) and catalase (CAT) activities in rats fed high cholesterol diets

Groups SOD GSHpx CAT
P (unit/min/mg protein) (nmol NADPH/min/mg protein) (nmol/min/mg protein)
HC 486 + 05" 124+ 04 903+ 1.2%
MP1 506 + 0.4 1205 + 15.2% 9.62 £ 1.1
MP2 506 = 0.3 142.6 = 18.0° 972% 16
EP1 507 £0.3 126.0 £ 14.7% 99313
EP2 508 £ 0.2 1329 = 13.1® 1035* 1.5

Alvalues are mean + SE (n=8)
N3: Not significant

V alues within a column with different superscripts are significantly different at p <0.05 by Tukey's fest.

The experimental conditions are the same as Table 1

400 -

300 -
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100 +

GST (nmolDCNB/mg protein/min)

MP1 MP2 EP2

Fiy. 2. Effects of methanol extract and ether-soluble fraction
from seeds of Paeonia Lactifiora Pall. (PL) seeds on hepatic
glutathione S-ransferase (GST) activities in rats fed high choles-
ferol diets. All values are mean = SE (n = 8). Values within a co-
lunn with different superscripts are significantly different at p <
0.35 by Tukey's test. The experimental conditions are the same
a: Table 1.
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3. Superoxide dismutase (SOD) 2Y, glutathione pe-
roxidase (GSHpx) Y X catalase (CAT) &3

A gAaksl WolZ|F T A4 WolAle] shiEAM
superoxide radical® H,0,5 AN 7|22 AtirEo=
RE] AAE BEd= SOD &8 #2¢ Ai= Table 3
¥ 2ty HCE# M F2E T3 /933 Apo]
7] gl3ltk. Selenium$ ek Atsl G4 djeE E
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+ GSHpx® &43& xAoM 4% A7 (Table 3)
HZFol vlsl MP2TelA 27% Z7FE11 MP1, EP1,
EP272 thad F7) "l ou f93l 2o)7} ek

s 9 /7] JRBES AAAR RN s}
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Table 4. Effects of methanol extract and ether-soluble fraction
from seeds of Paeonia Lactifiora Pall. (PL) seeds on hepatic
thiobarbituric acid reactive substances (TBARS) values and lipo-
fuscin contents in rats fed high cholesterol diets

Groups TBARS . Lipofuscin .
(MDA nmol/mg protein) (ug/mg profein)
HC 16.57 £ 0.7° 3.74 + 04"
MP1 13.59 £ 0.4° 3.31+£03
MP2 13.09 + 0.8° 281 +05
EP1 1332 +1.0° 340+ 0.7
EP2 1279 + 09° 315+03

Allvalues are mean = SE (n=8)

NS: Not significant

Values within a column with different superscripts are significa-
ntly different af p <0.05 by Tukey's test

The experimental conditions are the same as Table 1
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