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Effect of Aralia contientalis water-extracts on the Level of Cholesterol
Accumulation in Rat, which were Treated with High-cholesterol Diet

Sung Ahn Shin, Sun Dong Park’, Dall young Choi2, Won Hwan Park*

Department of Diagnostics and Cardiovascular Medical Research Center, 1. Department of Prescription and Cardiovascular Medical Research

Center, 2

2: Department of Pathology, College of Korean Medicne, Dongguk University

Aralia contientalis show several beneficial effects including anti-oxidant effects. Aralia contientalis is used as a
therapeutic agent to stop haemorrhages and a tonic to promoted health in Korean and Chinese medicine. The
pharmacokinetic profiles of the main Aralia contientalis is still not accurately investigated. In present study, | examined
the effects of water extracts of Aralia contientalis on high cholesterol diet atherosclerosis-induced 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 Aralia contientalis (Aralia contientalis 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 cholesterl, LDL-cholesterol, triglycerides concentration significently lowered in Aralia contientalis group
than high cholesterol diet group. But HDL-cholesterol concentraion significently higher in Aralia contientalis group than

high cholestero! diet group.
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Aralia contientalis7} I ZEABIE 20|12

GRYoILt 7|Et LEUAHEE S EAloliAlE LDLO| 4tghe o]
SUHPAY WIHIE €RI71T, AT Sol U] Se
20 3UE3ES FYUAITICH= free radical?} lipid peroxideo]]
oIgt 29 Holio] FEET O, olzF sl AEHA
9 E710] o9k ZAQ &yo] WHEHEEE FITIE FE
010 oATICPY,
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E-_’!—m ollAl Tiefol eilg} WoiZ|He] &Y ¥slE BRIt
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28 VY SFol=  @ASAKNY  HEBL,
cholesterol T4{FA}(Korea), L-glutahtione reduced (Y
glutathione), glutathione reductase, B-Nicotinamide adenin
dinucleotide phosphate (NADPH), Xanthine, Xanthine Oxidase
52 Sigma A(USA)Y] HES AFBSIHOM 1 9] Ak A|OS
2 S5gEE AESI¥r:. 48717]1E  homogenizer, UV
spectrophotometer, centrifuge, Rotary vaccum evaporator,
incubator 81 UgdolA] AHEGk= ARt 71718 AMESIS)

2. Aralia contientalis®] =
2 ABlol A8t S&(Aralia contientalis)2 ZZtishm &
el WAst Aol AEE AL HH4xsld AIE5I%
Z2HAralia contientalis) 87,552 14 9] Eof @1 71mE0]
Al 3A1ZF HE Z 1 mm-pore-size filterS Ea 2ot WSt
7 =28d 2UEE MASIMLL 4E5YS  Rotary vaccum
evaporatorg O|83lH oF 50% FEFE ZATH31%
2 Aralia contientalis) &N (100 m)E freeze dryingsle] &=

EHAralia contientalis) SHEAZTELS AL} (g 15%).
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LDL-cholesterol =
[Total cholesterol-(HDL-cholesterol + (Triglycerides/5)})

SWHA 4= A=
LDL-cholesterol, HDL-cholesterol £ X 2RE SWHINALE
{Edhe 2l E ol&sld ARSIt

(Atherosclerotic Index,

A (LDL-cholesterol - HDL-cholesterol) / HDL-cholesterol
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4 & (BUZE BT §) 58 2538 539 FolRoE
Lol AElelt. @AW total cholesterol =X= B
65.4£23.3 mg/dl, LSHAEHE 4]o] HF T2 167.3+353 mg/dl,
58 I3 E 55N BoT 14212195 ng/di OItHFig. 1). E
g d4Rs 559 20729 @2 total cholesterol $X]& I
ZUABIE Alo] G FHEEE 216% 7HE FAH SR A5t
200
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5 150} T
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nfs
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Normal Cholesterol Aralia contientalis

Fig. 1. Inhibitory effect of Aralia contientalis water-extracts group on
the level of serum total cholesterol in rat. Fach Values are mean + SE.

of 5 rats. ##, significantly different (p €0.01) from normal group. *, significantly
different (p ¢ 0.C5) from cholesterol group.
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Sprague-Dawley = 24
£ 4] 2

i

oo
HDL-cholesterol  4=4] &=
Alo] M TS 2516 ng/dl, 04
Bo]Ze 40.7+15 mg/de olh(Fig.
9] #AW HDL-cholesterol <=
Alo] HFFHCHE 54.2% 7HE 291H0

=35 o
=

=

F

39.7+8.7 mg/ d¢
7ol =g %-:—Zi
2). E
R ir’,ﬂ/‘ﬁﬂ
7 HoFUch
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L

]

Cholesterol
Fig. 2. Effect of Aralia contientalis water-extracts on the level of
serum HDL-cholesterol in rat. Each Values are mean + SE. of 5 rats. #,

significantly different (p ¢ 0.05) from normal group. * significantly different (p
(0.05) from cholesterol group.

Normal Aralia contientalis

3. 28U S $xlof Uig 8 EeEE sH7Y BTl
ol 2t
AY T2 Sprague-Dawley & 24 2l zt s5ol2|4 FHabt,
EWHS FEE At USHUAHE o] JFT, LEULHE
HEF & (EUEs RE §) S8 4R 55N FAZLE U



Aralia contientalis7} ZEZHAEIE 410]

o] ABIHCE FEUW triglycerides $RI= FARE 29.143.2 ng/
dt, TSEAEIZ Alo] HHT 467437 ng/ dt, LEHLH S0l
=5 d45EE 55U oIS F 293452 ng/dl ole} (Fig. 3).
&Y triglycerides X A&
71 FOHOR 246kl

40t

— o

30+

20

Triglyceride (mg/dl)

101

0 . I
Normal Cholesterol Aralia contientalis

Fig. 3. Inhibitory effect of Aralia contientalis water-extracts group on
the level of serum triglycerides in rat. Each 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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WAL SEE 99 AFEAHE o] 4T USULHE
SZ;S‘ (%[—111470:‘; ‘197’..!_. ) 591‘ vrzr‘:-g

Y FoLE2®
P

&A1 LDL-cholesterol &=

mg/dt, TEUAHE Ao HFF 915 mg/dt, B 5FE &
of BT 235 mg/ IR =& °£¢$§ éo—ﬂ BoEe 1
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Fig. 4. Inhibitory effect of Aralia contientalis water-extracts group on
the level of serum LDL-cholesterol in rat. Fach Values are mean = SE.
of 5 rats. ##, significantly different (p (0.05) from normal group. ™, significantly
different (p < 0.01) from cholesterol group.
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fug 87 sugsll vAE g8

Atherosclerotic  Index)S  Tak= Aol QoiA, A= &
[(LDL-cholesterol - HDL-cholesterol)/ HDL-cholesterol] &
7t Agzol ENAHNSS HEdch B SULHEY B

WHSIA P YT 061, ,L—é-ﬂﬂ"ﬂ]*"‘ Alo] LF|F 1.54, B
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Normal Cholesterol Aralia contientalis

Fig. 5. Effect of Aralia contientalis water-extracts group on the level
of Atherosclerotic Index in rat. Each Values are mean = SE. of 5 rats. ##,
significantly ditferent (p ¢ 0.05) from normal group. *, significantly different (p
(0.05 from cholesterol group.
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HOI M ES) BETA 2] S X an
82 BFECSPY 25 e 59 292 Wil B2
1/38 % cutting® balloon catheterE 4tel5tl HE&H
Aish, ¥ i feilnh Fe% 1, 2 4, 8,
HIPELY ErlolA A1) Aae} HEd g2d
Y| Zh4el WEhHEY F7i7 FElo] EolEo) §F o=
719 HElo] Hot EAHECE 1/28 T elo] 20lx o Wistar]
S ratg 7t & Rl E 71ELE groupingS XIS 15
70 HEg ARE, gl 018519t AT 4T, tET,
8200 mgkg/day, 400 mg/kg/day, 800 mg/kg/dayd] 57|
groupl 2 L] AFRAE HAAGINEL Fed dAEEE
ZA HejskE o g Hrishi, shaloliddol Qal SwTE9

g AETNT) BRTAY

A) CholesterolAlo]®  B) &2 4l0|2 (Cholesterol+AC)
Fig. 7. Cross sections of common carotid artery after Balloon injury
and effect of Aralia contientalis on intimal thickening
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Cholesterol2 4 Z0ka} myelin®] FQ HBEOE hEE
wollA]l 241 glda A EolE $223 vl D, 221 7
oA BETE @a54te] FFHE otME-CoARRE] EHdo] H
2, 10%0] SEH A& S0l 9FT 28 [eldeis o
2HEZS] HElE Exshet], ASktolAe cholesterol TuiE

AE &5 v =ET) Cholesterol2 A4 O % cholesterol
I AAEE @AM EAE 4 YJIeHEE dpolA

apoprotein®} ZAE5I lipoprotein AENE 2HMETE THUE X
THE(HDL, High Density Lipoprotein), A% X (LDL,
Low Density Lipoprotein)@} TP T ZehH(VLDL, Very Low
Density Lipoprotein)2 2 827%™, cholesterol LDL %! HDL
ol F& 8950l Q11 triglycerides= F& VLDLo| #3%]o]
At AA cholesterold) 20~30% 712& HDL EElZ, LX)
RES LDLY Fel2 FHEc™,

EEULHES BHSWHESEY AEQREA cholestrol
S=R|71 300 oj&olH HATHIE Yod AHEO] 341 FIisH
th Cholesterol> EHlollA] 2HFE Wl apoproteini} AT}
o lipoprotein &EHE 24bEim FE LDL I HDLo| 3350
UL, triglyceridess= VLDL (WAUE,
Lipoprotein)oll gH7%o] Rrk YBIE O E total cholesterol S
= LDL-cholesterol L9 WS g LIEMM ¥HE6lL
total cholesterol®] ©F 80% ZA T LDL-cholesterolo] A}x|&kaL
At dAZN = FEE U AAHIESH cholesterolo] EX] ST
AN AHIEE cholesterolo)] cholesterolester hydrolaseg ¥}SA]7]
H fElgs ARICE BolEil, F2lg  cholesterolol
cholesterol oxidaseZ YFH2A]71H Hy0,2} 4-6-Cholestenoneo] 43
HEch Y48E HO, peroxidase@} 4-01n] -QIEITR X HE
SAlol dESAI71H 4181E ZEHIS O R F{=o] MgEH o]
H]2H5l] cholesterol2 ARFSICY,

Total cholesterol®} LDL-cholesterolS ZHIsWZEISIO] F£Q
AedQIAtE LDLE atherogenic LDL & small dense LDLE]
HAFERZ AHZICE 7oAl apoB contaning lipoprotein®] &}
Mol £715bALE VLDL12 Z HE] H|E% LDLY] apoB-100 ¢
9] 3ARIE FE o]y S2E LDL receptor®] {3}0] Ao
LDLY} AA7E 2 HA &g AS LDL receptory} s 4=
SHAZE dA o] & LDLo| £7181AH Pk AR ¢
LDL & 5= subendothelial spaceZ FIE7] #19H, 415t
0¥ oxidized LDLO] H]o] thAIAMZE9] scavenger receptorol)
ZAIEC) LDLE 3EAISH thAI A 3£ (fat-laden macrophage)=
ASHEE FARE ECIE0 E5sS 42711 AKIZ At

Sto] 4ol SHAHER 01F0F] lipid coreE WIC} 0]%0]

Very Low Density

ue o o
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Aralia contientalis7} ZEHAHE Alo|g2

atherosiclerosis@] Z7|ed7|Q] fatty sterak®] Ao,

U}EA] atherosclerosis®] ofl8}a} x| 5ol £Q8 BEX = 3ix)
7Rl HDLY} LDLo|C} QitolAE LDLY =
27}=51H LDL-cholesterol®] =F = LDLY] %
&, LDL-cholesterol& ZX$IC}. LDL-cholesterol®] 5571 =&
$E LDLY %7t =11 YA =7} ©2O B2 atherosclerosis
9] Qgo] Erlsict.

AUT  ZFHAHE  (LDL-cholesterol,
Lipoprotein-cholesterol)2 7}2Z!9] cholesterols gdHoZ 2
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Az Aol BEEE ASE Y2t AA cholesterold) 20~
30% 71eF2 HDL ¥EiE 24X LUMAlE thR 2 LDL Fel2
TH5o] )k LDL2 HIE0] 1.019~1.063 kg/ ¢ 23 Aol
Z8l= lipoprotein AlO|TLE A71E 18~25 mm ATolch LDL
2 TR I HIED BRE (buoyancy)oll wi} o] 222 F 1}
HAed ol SEH L U Griffing9] Yo 2|81 LDL2 &
HEo] Wi W&yl o BT 7} =2 LDL | (large bouyant
LDL)3} &7hctA19] LDL I, EHEAe] 1 UEr} 2o0m 28
L7} w2 LDL I (small dense LDL)E Lo &I}, Friede-wald
HAlo] Ql5ld, @& LDL-cholesterol 4%]& 3T,
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HhHol], HDL-cholesterolo] =OH IEmMAISio] 7146}
T} O] A total cholesterolo|L} LDL-cholesterol@F= =#1F0lC].

HDL-cholesterol®] FA}IEmREISL o|d}F 7= reverse cholesterol
transport@} LDL {13519] A% miEel ASZ AWZHect

T% SHAHIE (HDL<cholesterol, High Density Lipoprotein-
cholesterol)2 ENE9] cholesterolg 710E SH|AH SBEQ)

— =
cholesterol X8 W& ZH2-E o) HDL-cholesterole 71 E%

ST
2 ogiEh & Q= OINE AR Qick HhehE 11 55T} Lo}
A SWASO] ShISE oAHACE ¢, yEY HuEe
HDL-cholesterol®] Z}4& QQ10F 28I QrhDextran Sulfate®}
Magnesuim SulfateZ 0]835}0] LDLI} VLDLY lipoproteing 21A
AL F 450l Yol Rl HDLEY cholesterolS ZETE YA
HDL-~cholesterol &&R19)= 26~66 mg/de (0.68~1.72 mM/ ¢) o]m,
Xl A= 30~75 mg/de (0.78~1.95 mM/ ¢)olC).
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SIALE olixIYolm, Q014 triglycerides@] &
(chylomicron, ZollA =M dzhllo] wHris 71E5QUA}
£ 2Aoly triglyceridesE 2vH2 tjRH0] SAIEE HFHo]
A ESEI, T wdiEAd AR 7hl49
triglyceride 2 Z719 YA ZAA] ABl7159 ZAE U9l
4 Triglycerides/} =2 A0\t EA&EY) triglycerides X =
AG HFg, FdE9 &4 719 gy B 2], AWERA A9
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fur 23 Sugdl PRl 9%

= lipaseol] 95} glycerol3} fatty acidZ 2all7} Bt 1x} 264t
291 glycerol2 APTS} H1E810] GKoll &3] Glycerol-1-Phospate
+ ADPZE Eoll5) 1 2x} 2814201 Glycerol-1-Phosphatei= O,9)]
H3toF GPOoll 2J8] Dihydroxyacetone Phosphate®} HO,%
SOIETE o] B2 s WHE HOx= 4-AA (oln|=QE|TI)),
TOOSS} HIE35 518 &3S 22 Quinoneimeine Dye (&
Aol A= 22 WYL 01 vlMslY triglycerides? 100
ng/100 me7HA] EYSITIL SIATH.
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