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Effects of Ethylacetate Fraction of Plantago asiatica L.
on Hypercholesterolemia Induced by High Cholesterol Diet in Rats
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Abstract

Plantain was extracted with ethanol and fractionated systemically with n-hexane, chloroform, ethylacetate, n-butanol
and water to study inhibitory effect on cholesterol synthesis in vitro. To screen the effect, inhibitory activities
on 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase obtained from Saccharomyces cerevisiae were
examined using the five fractions of Plantain. The HMG-CoA reductase activity was inhibited most by ehylacetate
fraction among the fractions, although the all five fractions had the effect. To see the hypocholesterolemic effect
of the ethylacetate fraction of Plantanin (PAE) in vivo, male Sprague-Dawley rats were received S types of diets
for 6 weeks : nomal diet group (NOR), high cholesterol diet group(1% cholesterol and 0.25% sodium cholate,
CON), nommal diet and PAE 70 mg/kg administered group(S1), high cholesterol diet and PAE 140 mg/kg administrated
group(S2), and high cholesterol diet and PAE 140 mg/kg administered group(S3). Body weight gains of the CON
were significantly increased compared to those of S1, S2 and S3. Activities of serum AST and ALT were tended
to be increased in CON compared with NOR and reduced by the PAE administration. Concentrations of serum
total cholesterol, free cholesterol, LDL-cholesterol, triglyceride and the atherogenic index were tended to be decreased
in the PAE administered groups compared with the CON. HDL-cholesterol and phospholipid concentrations were
significantly decreased in the CON and markedly increased by the PAE administered groups. Taten together, it
is suggested that the ethylacetate fraction of Plantanin exerts antiatherosclerotic effect by reducing serum cholesterol
concentrations in rats fed high cholesterol diets.
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Saccharomyces cerevisiae HMIG-CoA reductase 24
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HMG'COA reductase{:‘: 1"3‘ %ﬁ’ﬁgﬂoﬂ}ﬂ :F-?:}?:‘)j— Sacc-

haromyces cerevisiae ATCC 429492] microsomal protein=
ARg8IATE F714 “dElollA] 1% glucose, 0.5% polypeptone,
1% yeast extractil] R ]| S. cerevisiae ATCC 429495 30 TE
24417t Aal kg o2, 3% glucose, 0.5% polypeptone, 0.5%
yeast extract, 0.5% KoHPOs, 0.5% KH,PO ) x| of] & ] 2kH
1%E HE3 F 30 TollA 15A1F v Fatich. vl Fd =
4,000 ipmefl A 1587 fAEE] $ SH5E V= 23] AH
gt oS Al EE F33k] 20 mM EDTAE &3 0.1 M
triethanolamine buffer(pH 7.4)l] 5~15 %(w/v)E A A8}
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8,000 rpmol| A 1587 YA E-2)8te] mitochondriaE A A
sk, AN 34,000 pmel A 08T 2UANER] T
microsomeS A th E2]3 microsomes 2 mM DTTS
A7tek 47 EFAZ AHstn DS GF 310
mg/mLE 23} A}2-8l5 v HMG-CoA reductase ]
2/J-& Hulcher 5(8)9] Wi 2 43t SHsuth 5,
HF-2-ol 2 yeast microsomal protein 1 mg, HMG-CoA 150
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(CON, AIN-93(7)& 7|F2.2 1FH2HEYZ 2o
(A& 1% ZH 2827 025% FIES H7hgd9)
A2l 1 mL 35 T), A7) ddolAEc|E &
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2lo] 9} Ao oeotAElo|E £ 70 mgke | mL ATE
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Table 1. Composition of diet

Group Diet composition

NOR  Basal diet”

CON  Basal diet + cholesterol(1.00%) + sodium cholate(0.25%)
S1  Basal diet + PAEL?
$2  Basal diet + cholesterol(1.00%) + sodium cholate(0.25%) + PAEL”
S3  Basal diet + cholesterol(1.00%) + sodium cholate(0.25%) + PAEH’

’I)According to AIN-93 diet composition.
PAEL: ethylacetate fraction of Plantago asiatica L.(70mg/kg, b.w./day, po).
PAEH: ethylacetate fraction of Plantago asiatica L.(140mg/kg, b.w./day, po).
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Table 2. Inhibition rate of fractions of Plantago asiatica L.
ethanol extract on HMG-CoA reductase activity in vitro

HMG—CoA reductase

Sample (nmolminjmg. protin) Inhibition(%)"
Control 267 0
Hexane fr. 1.84 +31.1
Chloroform fr. 207 +225
Ethylacetate fr. 1.55 +42.1
Butanol fr. 1.97 +26.2
Water layer 199 +25.5

"Inhibition(%) = (control-sample(fi)jcontrol x 100,
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Fig. 1 The changes of growth rate of rats fed experimental diet for
6 weeks.

])Growth rate ( W1/WO) : ratio of the body weight (W 1) to initial body weight (WO).
"Mean + SE=10). Values with different supersctipts in the same row are significantly
different(p<0.05) between groups by Tukey(T)test.
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Table 3. Effect of ethylacetate fraction of Plantage asiatica L. on
serum activities of aspartate aminotransferas (AST) and alanine
aminotransferase (ALT) in rats fed high cholesterol diet for 6
weeks

Activity (Karmen unit/mL serum)

Group”
AST ALT
NOR 117.639.46” 32.09+3.00"
CON 167.179.59" 5145+3.2%°
s1 120.12+7.38° 36.3645.94"
$2 14537+13.82" 46.08+19%
$3 125.86+12.78" 4098+5.61°

;)See the legend of Table 1.
’Mean+SE(n—lO) Values with different superscripts in the same column are
significantly different(p<0.05) between groups by Tukey(T) test.
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Table 4. Effect of ethylacetate fraction of Plantago asiatica L. on
serum concentrations of triglyceride, total cholesterol and
phospholipid in rats fed high cholesterol diet for 6 weeks

concentration(mg/dL)
Groupl) — .
triglyceride total cholesterol phospolipid
NOR 5199£375 128.90£12.03° 248.95127.29°
CON 69.02+8.14° 324.58:4037° 193.39+26.62°
sl 52542254 158.16+16.68" 232.04:12.71°
) 5525+4.81° 240.83£19.29" 220271827
S3 4662639 20,10t 977 23003:22.50"

"See the legend of Table 1.
“Mean+SE.(n=10), Values with different superscripts in the same column are
significantly different(p<0.05) between groups by Tukey(T) test.
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Table 5 .Effect of ethylacetate fraction of Plantago asiatica L. on
serum concentrations of free cholesterol, cholesteryl ester and
cholesteryl ester ratio in rats fed high cholesterol diet for 6 weeks

Grow” concentrations(mg/dL) cholesteryl ester
Toup tl (7)2)
free cholesterol  cholesteryl ester ranoi7
NOR 29.66+2.90" 99.24+15.79° 769
CON 456244748 288.96+42.39° 89.03
S1 2922+1.84° 128.94+21.69° 81.53
S2 28.80+3.80" 212.03£25.69° 38.04
S3 27.88+8.36" 192.22+18.39° 8733

DSee the legend of Table 1.

Cholesteryl ester ratio(%) : cholesteryl ester / total cholesterolx100.
IMean+S.En=10), Values with different superscripts in the same column are
significantly different(p<0.05) between groups by Tukey(T) test.
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Table 6. Effect of ethylacetate fraction of Plantago asiatica L. on
serum concentrations of LDL-cholesterol and HDL-cholesterol,
HDL-cholesterol/total cholesterol and AI in rats fed high
cholesterol diet for 6 weeks

concentration(mg/dL)

Group” LT AP
LDL-cholesterol ~ HDL-cholesterol

NOR 61.13£29.79" 5937:644° 0461004 117

CON 11634+33.24° 30134865 0126002 730

St 87.76:28.49" 51094495 032:004° 210

) 87.59:10.71° 4.93+926° 0.19+004° 436

$3 99.74+8.48" 4329486 022003 356

Z)See the legend of Table 1.

JHDL- C/TC=HDL-cholesterolftotal cholesterol.

9 Al(atherosclerotic index) =(total cholesterol - HDL-cholesterol)/HDL- cholesterol.
“MeantSE.(n=10), Values with different superscripts in the same column are
significantly different(p<0.05) between groups by Tukey(T) test.
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