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Effect of Magnolia Obovata Water-extracts on the Atherosclerosis
Treated with High-cholesterol Diet in Rat

Sun Taek Na, Young Yang Lee, Young Hwan Kim, Young Yi Yang, Hyun Jung Jung,
Jae Eun Kim, Won Hwan Park*

Cardiovascular Medical Research Center and Department of Diagnostics, College of Korean Medicine, Dongguk University

Magnolia obovata exhibit several beneficial effects including anti-oxidant effects. Magnolia obovata is used as a
therapeutic agent to stop hemorrhages and a tonic to promoted health in Korean and Chinese medicine. The
pharmacokinetic profiles of the main Magnolia obovata is still not accurately investigated. In present study, | examined
the effects of water extracts of Magnolia obovata on atherosclerosis induced high cholesterol diet in rats in serum and
abdominal aorta. A total of 3-week old 9 male rats of Sprague-Dawley were divided into 3 groups and fed with the
basal diet (normal group), high cholesterol diet (atherosclerosis induced group) for 8 weeks, high cholesterol diet
supplemented with water extracts of Magnolia obovata (Magnolia obovata group) for 2 weeks. And rats were sacrificed,
serum lipid level, abodominal aortic anti-oxidant activities and lipid peroxide were measured. These results indicated
that serum total cholesterol, LDL-cholesterol, triglycerides concentration significantly lower in Magnolia obovata group
than high cholesterol diet group. But HDL-cholesterol concentration had significantly higher in Magnolia obovata group
than high cholesterol diet group. In conclusion, Magnolia obovata controls of lipid level of hyperlipidemia and
hypercholesterolemia, thus suppresses the proliferation of intima in endothelial cells, which is risk factors of

atherosclerosis induced high cholesterol diet in rats. | consider as Magnolia obovata is worth to using as
atherosclerosis treatment.

Key words : Magnolia obovata, antioxidant, atherosclerosis, lipid level, total cholesterol, LDL-cholesterol, triglycerides,
HDL-cholesterol
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Fig. 1. Inhibitory effect of high-cholesterol diet group and Magnolia
obovata water-extracts group on the level of serum total cholesterol
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Normal Cholesterel Magnolia sbovata
Fig. 2. Effect of Magnolia obovata water-extracts on the level of
serum HDL-cholesterol in rats which were administrated with
high-cholesterol diet. Each Values are mean + SE. of 5 rais. #, significantly

different (p <005 from normal group. * significantly different (p <008 from
cholesterol group.
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Fig. 3. Inhibitory effect of high-cholesterol diet group and Magnoiia
obovata water-extracts group on the level of serum triglycerides in
rat. Fach Values are mean + SE. of 5 rats. #, significantly different (p < 0.05) from
normal group. *, significantly different (p ¢ 0.05) from cholesterol group.
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Fig. 4. Inhibitory effect of high-cholesterol diet group and Magnolia
obovata water-extracts group on the level of serum LDL-cholesterol

in rat. Cach Values are mean = SE of 5 rats. ##, significantly different (p < 001
from normal group. ™, significantly different (p < 0.01) from cholesterol group.
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diet. Fach values are mean + SE. of 5 rats. ##, significantly different (p <0.01)
from normal group. ** significantly different (p < 0.01) from cholesterol group.
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Fig. 6. Effect of Magnolia obovata water-extracts on the level of
cholesterol accumulation in rat, which were treated with
high-cholesterol diet.

e

A) Cholesterol B) Cholesterol+MO
Fig. 7. Cross sections of common carotid artery after Balloon injury
and effect of Magnolia obovata on intimal thickening.

7. 38 @4RE RolTol BHAHE o] A U 2P
U ES} BRTHEY WEEA] o 3

2% BFEHES g HE FT 58 =90l balloon
catheter? 5315 31 § S WAL SN $27, 1,2
4,8, 2FMANY BHYEY Bl AR Ao B0l
BBH Zaoh WHWAY) E717} E5lo] Bolso] sFAGIA

& uge wEo ]
Wistarll 4 81F& 7+ & groupingS 41
AlBld 1790710} Hg ALR %, Alplol) ol 8alginh dEwe §
AT, RER, F 20010 g/kg/ day, 4048+ g/ke/day, 808CE
g/kg/dayS] 57 groupS R LPro} ZATEAE AAIGKICE S
£% YABEE 28 BISROE BI161T, skl 93

i

Em o] WAS AE3GT) SUEGE Sy whE) 2as)
E Agg Bolv &8l 80t g/kg/day ol oAl AR
¥ P odxlE 23t UERICHEg. 7).

El o
_?_I[
g3
40
©
Ol

B g e R

1_4

=
FHl

i
9,

>
ok
©
)
i

2ol SUBHES SWPBAAL of

ot
AW
oy
o2
o
Hu
<
%
(b
0
=
m
=
2
et
=}
Qo
2
(@]
28
a
&
L,
o
o
02
0Ols
™
L,

5

o &7 5 ol UoIE, J0A 9

A Ay

© ob] YEHAIX BRSO B B

A@FE Balol ol g0lo) Suy
AR BahAls B A}

&
Dy
hoi)
i

e
{e;
ot Hu 1
=
0>~
s}
rr
PRI
(o
Hu
mO

i

L
<

o ok (Ol
1 &
e

O i
=
0
{e;

> &

0% 1R

ot >

© e

0 of

Lo

¥ rr

AW

‘L? i

Eo 1w

S

- Ol

% -
y e

A

i}

N

olr

o

554

Pal

©

il

1%}

°

i

N
=

she ARMETRE gt
THCHS W07 B2 AlgllA, S Ese) 715

Zzoolr i

2

=
A

rjo =

>~

Ju ol
-
N
B
N
bes]
AV
1
oft
i)
Ot

M2

o
f.?ﬂ;g

o

4o rr
o s

ORI} ElLk olHiSt AES £Eo] E7FsSH
IS8k FIERIAL & 7HE £ Q3 Aol UNEE,
5 olch 53] XSS Uo7t B Xt
ol ALt 5041 oldlelxe= €F FuAREXS
7ol = WFS DA QAL triglyceridert THE
= E0E Ego] ot ZdAHER Y 450
< ule ¢vlrt Ak 22 HDL-Zd A H 0]
F4430] /Igo] 28led LBtk AMYo] ¢edx
SHER] 3 719 SENC R EER0IAL
. HDL S 2 &2 IAED AR ¥ &3,
S F &5 BREAL, SdAIAE 22 AL
Qe Ut SUE S BEele] g1 AZAAE AAE
AHIE, HDL-ZHAH & Y triglyceride 5 A 71X
HAvsl= Aol Eria st
JEE sugsse Adr A (low  density
lipoprotein, LDL) A7} STUZE whA Lieb & Pl a) A 5]
ol MFSI EE5E Yo7 o] Zo{A] gEdo] 4a
SHiL, SWuHE Xgkg FHAIA oldEE o] FAl5ld s
Ao HAS YO)= AHoltiEL ST

=
A 293} myeling] £ HRSE e

o

T o
P
15
AN
ke

rll'i:lb\i

i}

o

ot

i)

N
=

i
=
OF o> ox o a2 mn ol

T
Y o
oo oy fon fo o

0 0= R 2

= )

O>~
ol

Mo & 2y
>
ox 2

ek 10

= ki @ o WO oY

=

ZULHES 2 A
UollAl F41 Bl &3 AHFEolE SEEW glefl D, Jg]al 7t

oAl BN E = WEA] HFA 2 otHE-CoARRE] E40] &
a1, 10%uo] S84 AEE S SFEr 28 [EIES) of
~HES FElE EXshztl, AgkEoAle FEAHE IuE
Y E4E 1 widEnt SUAHES AFEeE ESHAHE
I AAHEs EZUoA EXE 4 gleEE ddfolli
apoprotein¥} Zglolod lipoprotein HEiE FEMECE TUE A
THB(HDL, High Density Lipoprotein), A& T XHH(LDL,
Low Density Lipoprotein)@} TP T ATHE(VLDL, Very Low
Density Lipoprotein) 2 & &5%™, | AHES LDL W HDL
o] F& 5% AL, FEARE FE VIDLo &5%0] 9

=
ol

- 1059 -



T} WA SHAHES 20~30% 712 HDL HElE, LA of
REZ LDLY] HHE 49t

SEULHES BUEWESEY AERJAXEN cholestrol
A17} 300 o]¢olH AMATHIE Y2 YEEC] 34l B8
ot SEAHES 9ol 22K wlE apoproteiny} A g5}
o] lipoprotein 212 2415¥m] £ LDL 2 HDLo| &85 0]
AL, S4XE2 VLDL (HAYUE, Very Low Density
Lipoprotein)o]l gFEo] it YRIHCE & ZEAHE 5%
= LDL-ZHAHE s UiES #¥E UEY $Esin
& SUAHEY oF 80% AT LDL-ZE|ABIE0] RIS
o @850 7218 Y dAHEY FEAH S0 EXgY
AAHIEY ZEAE|E0] cholesterolester hydrolaseZ HHEA]F|
W FEEE AgHieR BAaEn, /eEld SUAH S
cholesterol oxidaseE HIZA|7]H H,0,2} 4-5-Cholestenoneo] 4
HEc) MHE HO, peroxidase} 4-00] -0 T]E] 4 Mg
Al BREAI7IH 41SlE HEISOE Fw=o0] MHEH ol

H|AEGI SUAHESS F-OIL
& SYLHEN LDL-ZHAHES WISURSY Z=Q
AERIXIE LDLZ atherogenic LDL P& small dense LDLS] &
TEIE &AHZICE 71014 apoB contaning lipoprotein®] FHd0]
&715FAL VLDL1CE 28] H|E% LDLY] apoB-100 Tl o)
3XIIE FZ 0]4 EOFE LDL receptorQ] Z3lEdo] Hoj LDLY
AAZY & HA g B LDL receptorZ} ZEE & = 1A
£ g7 Hol @5 LDLo] £7F8kA Bt AAZA = LDL
% YR subendothelial space® FUE] 4192, 2150 o5l
oxidized LDLO] E]of thAM Q] scavenger receptorol] Q& =&
ATt LDLE 248 thA] A E(fat-laden macrophage)s Q&4
EE FOE ETEY GBS E 4271 RIS Ixsid &
ol SHAHER o]F01Z lipid coreZ WXIT}. o]Ro] WA
3ol E71HAQ fatty sterak®] A TE oL,

Wty SWAE oy A5 FEE EQT AF= &
AM7MA = HDL3 LDLoT}. J4ojAE LDLY 5L & S55V]
7} E7v551H LDL-S8AHIES =5 LDLY SE9 H)
B2, LDL-ZHAHIES FX3I) LDL-Z3AHEY sT7t
28 LDLY w7t &1 X9 s BoHEg

atherosclerosis@] &o] SZ7¥sict
AdL: EZdAHE  (LDL-S34EE, Low  Density
Lipoprotein-ZZ| A &)= 7HEZ 9] %{—3]/\}5}] Z gaog 2

UHE

ol dHEY FHAEE A8 & 6*]71?’_% SHHEs &

A sl dEEe AOE Q7). AA SHEAHSO) 20~
30% 7¥gr2 HDL el ZE 2451 UAlE iR : LDL el
Z Fd5o] itk LDL H|50] 1.019~1.063 kg/ ¢ £3) Al0]
o &x18l= lipoprotein UAIOICE 271 18~25 nn Aotk
LDL2 thA] I HIEM FE/E(buoyancy)oll Wi} oig] B=21og

UHAEH ol 8511 e GriffinEQ] wio) olghd LDLE
FHA0l Wi WEyt o HERTr} &2 LDL I (large
bouyant LDL)x} &7H:A749] LDL I, FHA0] 1 WE7} =
o HREJ w2 LDL I (small dense LDL)E LIHORICE

cggo] - ZEE - N2 - HEE

il

Friede-wald &4lof] 9J5ld, @& LDL-ZH2HE £AIE T
St LDL-ZdAHE= (£ ZdAHE -HDL-SHAHE +
(BEA/5)] .

ESH HDL-Z8|AHE0] £2H HdsHIEo] Aagt
oIS & S LHIECNL LDL-ZRAHEYE SHEOITH
HDL-ZYAHIE9 AAEBAE il k= reverse cholesterol
transport@} LDL 41319] oIz wh2¢! ALE 4zt

IUT EHAHIE (HDL-Z@AHE, High Density
Lipoprotein-cholesterol)=> g MU =9 iﬁﬂ/\EﬂEO 7o F 24l
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E a3 %D}‘?ﬂ/ T 7:‘9]755

: I1E5sL) Lol SHHsEe 9E
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