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Abstract

The methanol extracts from different parts of Ixeris sonchifolia (Compositae) were evaluated for their
total cholesterol lowering effect in mice. Mice were rendered hypercholesterolemic with 1% choles-
terol and 0.5% cholic acid. Significant lowering in serum cholesterol was observed in mice with the
methanol extract from leaves (MeOH-LF), whereas the methanol extract from roots (MeOH-RT) was
devoid of this effect. In rats with cholesterol-induced hyperlipidemia MeOH-LF in a dose of 100mg/kg
body weight caused significant decrease of total cholesterol, and the atherogenic index was also im-
proved. On the other hand, total cholesterol in rats fed a stock diet was not affected by administration
of the MeOH-LF. Thus, it is suggested that this MeOH-LF probably may increase the metabolic utiliza-

tion only when fed with excess cholesterol.
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INTRODUCTION

Species of the genus Ixeris (Compositae) are used
in strengthening the stomach, as sedatives and as di-
uretic agents”. Among them, the whole plants of /x-
eris sonchifolia have been used as a traditional Kim-
chi in Korea. It was previously reported that the
whole plants contain sugars, amino acids, fatty
acids and polyphenols®. However, no extensive
chemical and pharmacological studies about this
plant have been done yet.

In the course of screening for hypocholes-
terolemic drugs among Korean folk medicines, we
found that intraperitoneal administration of metha-
nol extract of I. dentata resulted in a significant de-
crease of blood total cholesterol in hypercholes-
terolemic mice®.

The present study was undertaken to provide the
possibility as an anti-cholesterolemic drug of /.
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sonchifolia in hypercholesterolemic rats. This paper
also reports the effect of the methanol extracts from
different parts (leaves and roots) on serum choles-
terol in hypercholesterolemic mice, and the effect of
the methanol extract from leaves (MeOH-LF) on
normal rats.

MATERIALS AND METHODS

Animals

Male rats (150~160g) of the Spague-Dawley strain
and male mice(20~22g) of the albino dd strain
were maintained in an air-conditioned room with
lighting from 06 : 00 to 18 :00h. The room tempera-
ture (about 25°C) and humidity (about 60%) were
controlled automatically. A laboratory pellet chow
(obtained from Purina Feed Ltd., Korea) and water
were given freely.
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Hypercholesterolemic mice

A group of mice weighing 22 +2g were placed on
a diet consisting of Purina pellets supplemented
with 1% cholesterol and 0.5% cholic acid. Seven
days after intake of the experimental diet, blood was
drawn from the orbital sinus with micro-hematocrit
tubes, and mice with a total cholesterol level of 100
mg/dl or more were used as hypercholesterolemic
mice.

Hypercholesterolemic rat

A group of rats weighing 170+10g were placed
on a diet consisting of Purina pellet supplemented
with 1% cholesterol and 0.5% cholic acid. Seven
days after intake of the experimental diet, blood was
drawn from the tail vein with micro-hematocrit
tubes, and rats with a total cholesterol level of
200mg/dl or more used as hypercholesterolemic
rats.

Preparation of methanol extract

Dried roots and leaves (each, 1kg) of commercial-
ly available I sonchifolia were extracted with
methanol under reflux. The extracts were concen-
trated to dryness in vacuo at 40° C to produce the
methanol extract(yield : 165g from roots and 135g
“from leaves}.

Experimental procedure

The methanol extracts suspended in 5% ethanol-
saline were each administered intraperitoneally on-
ce a day for 3 days to animals at the indicated dose,
while control animals were treated with an equal
volume of 5% ethanol-saline. Rats were sacrificed
at 2 p.m., 4 hours after the last dose. Blood was col-
lected and allowed to stand for several hours in a
cold room at 4° C. Serum was separated by contrifu-
gation (1,000 x g, 10 min).

Determination of total cholesterol, low-density
lipoprotein (LDL) - cholesterol, and high-density
lipoprotein (HDL) - cholesterol in serum

Total cholesterol was determined using commer-
cial reagent(Cholestezyme-V, Eiken Chem. Co.,
Japan). LDL- and HDL-cholesterol was determined
by the method of Noma et al*>.

Statistics

The significance of difference between the control
and methanol extract-treated groups was tested us-
ing Student's t-test.

RESULTS AND DISCUSSION

Hypercholesterolemia is one of the risk factors for
atherosclerosis in general and coronary heart dis-
ease in particular®”, and can be divided broadly in-
to two categories : First, an exogenous hypercholes-
terolemia and second, an endogenous hyper-
cholesterolemia. These are brought about by an ex-
cessive intake of cholesterol and an excessive pro-
duction of cholesterol in the liver, or a lowering
catabolism of cholesterol, respectively.

Hypercholesterolemia in atherosclerotic patients,
however, can't be adequately controlled by dietary
regulation alone. Thus, many well-tolerated hypoc-
holesterolemic drugs, includings plant origls; are
widely used for the improvement of hypefﬁ
terolemia associated atherosclerosis®®,

es-

A high-cholesterol diet has been known to cause
hyperlipidemia, and there is a close relationship be-
tween atherosclerosis with an increase of serum
lipids. In particular, very-low-density lipoprotein

" (VLDL) and LDL may be risk factors, and HDL may

be a preventive factor'.

In the present study, we investigated effects of the
extracts of /. sonchifolia on lipid levels after repeat-
ed intraperitoneal administration in an animal ex-
perimental mode! with hypercholesterolemia.

Animals fed with the experimental diet showed
almost double the total cholesterol level as those
fed with a stock diet (Table 1 and 2 vs 3).

Table 1 shows the effect on the level of total
cholesterol after repeated intraperitoneal adminis-
tration of the methanol extracts from different parts
(leaves and roots) of I. sonchifolia at a dose of 100
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mg/ kg or 200mg/ kg in hypercholesterolemic mice.

Significant lowering effect(about 25%) in serum
cholesterol was observed in mice with the methanol
extract from leaves (MeOH-LF), whereas the metha-
nol extract from roots (MeOH-RT) was devoid of this
effect. The lack of hypocholesterolemic effect of
MeOH-RT may be considered partly due to the dif-
ference of chemical composition.

Table 1. Effect of the methanol extracts from different parts
(leaves and roots) on total cholesterol of hyperc-
holesterolemic mice

Treatment Dose Total cholesterol
(mg/kg body wt) (mg/dI)

Control - 140.40+ 6.18 (100)

MeOH ext. 100 146.39+£11.75 (104)
(root) 200 129.40+ 5.00( 92)

Control - 162.68xt 8.53 (100)

MeOH ext. 100 12334+ 7.37 ( 76)**
(leaves) 200 120.70+12.86 ( 74)**

Values are mean=+S.E.
Figures in parentheses are percentages of the control value
Significantly different from the control value : **p<0.01

Table 2 shows the effects on serum constituents
after intraperitoneal administration of the MeOH-LF
at 100 and 200mg/kg. Rats in the MeOH-LF-treated
group showed a significant decrease of total choles-
terol in dose dependent manners. Total cholesterol
was significantly lowered by as much as 34 and
46% in the groups given doses of 100 and 200 mg,
respectively. Table 2 also shows the changes in
serum lipoprotein concentrations and the athero-
genic index (Al=total cholesterol-HDL- cholesterol
/HDL-cholesetrol). Rats in the 100-mg dose group
showed a decrease of LDL-cholesterol with a con-
comitant slight increase in the level of HDL-choles-
terol. The atherogenic index was also significantly
reduced in the MeOH-LF-treated groups as com-
pared with the control group. Because apo-B-con-
taining lipoprotein fractions are thought to be re-
sponsible for cholesterol deposition in atheroscle-
rotic plaques™, a reduction in LDL would be ad-
vanatgeous clinically, and in fact it was shown
clearly that the MeOH-LF had an improving effect
on the hyperlipidemia induced by a high-choles-

Table 2. Effect of the methanol extract of L. sonchifolia (leaves) on serum levels in rats fed on a high cholesterol diet

Treatment Dose (mg / kg) TC? (mg/ dl) HDL-C (mg/ dl) LDL-C (mg/ dl) Al

Control - 242.77 +27.46 10.89+£1.19 101.29+11.41 « 27,3‘}9_12.58
(100) (100) (100) (100)

MeOH ext. 100 159.85x15.41 13.95+2.25 59.30+8.27 11.87+2.26
( 66)* (128)* ( 59)** ( 54)**

MeOH ext. 200 129.87+15.62 10.32+1.33 50.39+7.68 13.09+3.20
( 54)** ( 95) { 50** ( 60)*

Values are mean=+S.E. for six to seven rats. Figures in parentheses are percentages of the control value
*TC = total cholesterol ; HDL-C = high density lipoprotein-cholesterol ; LDL-C = low density lipoprotein-cholesterol ; All. =

atherogenic index

*Significantly different from the control value, p<0.05, **p<0.01

Table 3. Effect of the methanol extract of 1. sonchifolia (leaves) on serum levels in normal rats

Treatment Dose (mg / kg) TC* (mg/dl) HODL-C (mg/ dl) LDL-C (mg/ dl) Al
Control - 54.71+1.66 21.05+2.63 11.02+6.92 1.78+0.78
(100) (100) (100) (100)
MeOH ext. 100 54.9242.61 21.40+0.93 10.92+3.84 1.66+0.42
(100) (102) (99 : (93
MeOH ext. 200 49.80+2.54 17.89+2.86 12.52+3.12 2.45+0.46
(91) ( 85) (114) (138)

Values are mean +S.E. for six to seven rats. Figures in parentheses are percentages of the control value
*TC = total cholesterol ; HDL-C = high density lipoprotein-cholesterol ; LDL-C = low density lipoprotein-cholesterol ; A.l. =

atherogenic index
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terol diet.

This is thought to be the first report on the hypoc-
holesterolemic effect of an extract from Ixeris
species in rats with hyperlipidemia due to high-
cholesterol feeding.

‘Compared with the significant decrease in serum
cholesterol in rats with high-cholesterol fed hyper-
lipidemia, the levels of such parameters in rats fed
with a stock diet were not affected (Table 3).

From the results obtained, we demonstrated that
the MeOH-LF did not exert hypolipidemic effect in
normal rats and we additionally point out that this
MeOH-LF may probably increase the metabolic uti-
lization only when fed with excess cholesterol.

The findings of the present work indicate that the
methanol extract of Ixeris sonchifolia leaves may be
useful for treatment of hyperlipidemic disease. Fur-
ther comprehensive chemical and pharmacological
investigations to_elucidate the exact mechanism of
these effects and to isolate the active principles re-
sponsible are now in progress.
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