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Effect of Aster scaber and Ixeris dentata on Contractility and Vasodilation
of Cardiovascula and Endothelial Cell in Hyperlipidemic Rat

Sang-Sun Lim' and Jong-Ho Lee
Dept. of Food and Nutrition, Gyeongsang National University, Chinju 660-701, Korea

Abstract

The effects of Aster scaber and Ixeris dentata on cadiovascular system in hyperlipidemic rats were
examined. Five groups of thirty Sprague Dawley rats were fed with the diet contained 1% cholesterol,
0.25% sodium cholate, 10% coconut oil and 5% lard(control group) for 4 weeks. Each experimental diet
group was added with 5% plant powder or extract of the 5% plant powder by dry weight. Contractile
or relaxation responses in the isolated artria and thoracic aortae were measured and the morphological
changes of the aortic endotherium from the rats fed the experimental diet were inspected. In response
to isoproterenol, the number of right atrial spontaneous beat was significantly lower in Cham chyi pow—
der group(PP;) and Sumbagui powder group(PP;) than control at 10 °M concentration. The contrac-
tion forces by injection of phenylephrine and calcium in isolated thoracic aorta were significantly low
in each experimental groups compared with the control. The relaxation rates by acetylcholine represenied
comparatively higher value in PP; than control. The morphological changes of endothelial cell suface
was a little in PP; and PP; compared with control, while the damages were considerably advanced

in Cham chyi and Sumgbagui extract diet group(PE:, PE;).
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B AYA A8 A EE 23 Y6 AR 3
# (Aster scaber) B 24} (Ixeris dentata) & #) 3 5}
o] 33] AlHstx AT ¥ 100mesh® 4 3te] A&
oo}

HYS2n Ho|=4d

B AFo] oF 80~110g2) Sprague-Dawley A &
A AFE 67te] 4 5T o2 W] AR (12)9 T4
e 2 ALS3lgl 3, A A o)) AL ofAHf- 10%
9} =4 5%, cholesterol 1%} soldium cholate 0.25%
£ A7istd zA A F4, 4919 (PP, PPYE &
2 A2 5%% Hrlstm 2, SwtH] 22F
A o] F(PEy, PE2)-& 5%l At 2:-& 20u) 2]
FHTE 715k 33 d9FEsly A AFEE)

2 %347 & Az HrkstdtH(Table 1).
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AR 2L 4579 AR HF A 12472 *
AN F 22 FYuAA F s & vl A
A% F4 A5 de HE3H Krebs-&(mM : NaCl
1185, KCl 474, NaHCOs 24.9, KHzPO4 1.18, MgSOs

Table 1. Composition of experimental diet (g/100g)

. Group”
Ingredient
Control PP;, PP; PE;, PE;

Sucrose 40.0 40.0 40.0
Casein 20.0 20.0 20.0
Coconut oil 10.0 10.0 10.0
Lard 5.0 5.0 5.0
Mineral mixture 35 35 35
Vitamin mixture 1.0 1.0 1.0
DL-Methionine 0.3 0.3 0.3
Choline bitartrate 02 0.2 0.2
Cholesterol 1.0 1.0 1.0
Sodium cholate 0.25 0.25 0.25
Cellulose 1.0 1.0 1.0
Corn starch 17.75 12.75 12.75
Plant powder - 5.0 -

Plant extract and starch — - 5.0

DThe experimental diet groups mixed with the plant are
as follows

PP1; The powder of Cham chui(Aster scaber)

PP;; The powder of Sumbagui(Ixeris dentata)

PE;; The extract of Cham chui{Aster scaber)

PEs; The extract of Sumbagui(Zxeris dentata)

1.18, CaCl 2.5, Glucose 10, EDTA 0.1)o &4 &3
7] A AHg-stdt.

A o gt 522 Fd|

Al A& 959% 029} 5% CO28] E37lart A&H o 2
FFH £ Krebs£9 Sofl A $-A1ES #9381 10ml
£-82] Krebs¥ o] ©A 1+ 37°C2) organ bathell &1
I A2 ShRte T8 )¢ AR g
T A $4& ¥ 3}7] (force-displacement transducer)
F-60¢] 173}y 58 & d&A 0.2 7123t} o]
& A4 APL Z5F0] HPAHE F-A 3
EE 1X7}o] At FRE A=bsigich

YRERLE 95% O:9 5% CO8 TR7h2rt A%

[~]

A A s 3mm =719 Aoz A} A¥ el 1434
o}, E§7b20F 225 & 10ml4-8F2] 37°C organ bath
o] Ab2}8 tungsten wireZ 9 2% FUBY 38 & FF
B8 2431 o2 & F-L transducer(FT-03, Grass)
o] a4 3} polygraph(79E physiograph, Gass)$} pen
recoderell 7|25 A stsicl. 7124 & 1g2 2 312, 20
¥ 74H o 2 Krebs£H& Zol3wA 1A% 5 ¥
¥E FAA7 F AYS AAEch
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~10°M)& FAAH o2 Hrtstod kgl i’ $A
29| =ZEE polygraphdell 7154 WEgr2H4 B
Astelch FREAENY £4AE B 5L A
3}7] $15}e phenylephrine(10 ~10°M)& %3t
¥i £ FAsH

F4A4E 53 559 AdA calciumF-H ol 2
A3E 933517] 93} calcium free Krebs$9% (mM
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~25mM)& #H7Vete 83 5% #Feo
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~10°M)& FHF o2 F4q3lqit)
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HEF A2 A A8} Krebsl o] @13 95% 0,94
5% COp®] E3712v) A4 o2 FF= € 7Fd 37°C
£ A3 A 1417 94314 e}, Tyrode$-9(mM :
NaCl 136.9, KC1 2.68, CaClz 1.84, MgClz 1.05, NaHCOs
11.9, NaHPO4 0.42, Glucose 5.55) 2.2 AW F 25%
glutaldehyde2 A3 & 1% osmium tetroxideE.
AL ArA st 2, -2 24 A A Gold palla-
dium 22 coating®ted FA18 AP A (DS 130C
ISIABT)2 2 WA £ & #A-23)gct

A A3 mean+SE.E EA|3lglow AT 7k
2] BAA 94 AL SPSS T2 & o] &5l
p<0.05 $*F |4 Duncan’s multiple test& 3} 7
s

2o o

HE9 5

Table 2 A2 o] & AAT IAF Y $AIZal
isoproterenol-& “FA A 2.2 413} 4S w2 Al b
S5 1878 w552 Jehd A o2 N tx L o
o) ¥l ste] A2 $A2e] i ESI WE AP
Hglon] anld] Badidla 1 G £ 8 el
A, A FLTF =¥ 10°M 224 tf 2Fol B3t
2181 A) dstel. Isoproterenol®] 571 2713 ]
2} 7 AP 7hell FAS gAT 7 EgTo] vE
2 & 7Agolsi

A dFAA T2 £F9 AtsFE T4 A
A g A atreln FAEY A3k Agxe}
o] gltkz st el (13,14), As= usA 8%
9} Ak-$-Hu}b3k(shear stress direction). 22 AFL

22 T8 Fo] AAAQ dFE A F35l2
w(15), Al 2 3§ FARAA, F SA2HE,
IDL S48 &9 $5¢] & Aoz vaHqn
(16,17). ¥ <Al isoproterenolol] &t Al uk+2)

olFE

425 ZAH A5 LDLY & S 28 89 5x7)

& FRE(12)0] 2Tl vl& A2t st ¥
AL vt ou 2 2471 o gk A4 QT
7} 87"}

e =54

Table 32 A @A) o]F9] A &3 F4 N5l phe-
nylephrine(103~10"M)& $918 ¥ @ 54 &
b Ao 24 10 Ml A& i 2F e vlste] 2t A
BN $550] G veited 10°M= 10'M
FEAA dzFd st A mHrTe] fojHdom
3 2 k- g on B3 FH o fuld 22
Tl A9 5L A2 41~52% A=) 1%
E10°~10"M) M= FARE Aoz 2T v
3lo] Z+ A B Hrltol o sHAl ke Autd e
3 9} vl EdFo] FE2ET vFA & 52
=& dehidde) 24-& A Krebs§AFl4 10°M
5%9| phenylephrine &AJ3}] Z¢& 0.1~25mM &
=2 5Y3lgS w ZEFdd o A AP ¥
# 232 Table 49} 2t} ZF 0.1mM FENA =
zZF A 89 £4F9 £33 dz2Fd vl8) F2 8
3o g RE e T2 2T 539 42~
49%°]% 1, 0.5mM FENAH = FAHRE 3 FE el
o] 7} Al g il =T 68% olstolsdct. e
< ¥F YT £5& 24 F8F AXEA
{3 o) 45 = AF-e A EL ¥ f4=
A AlEU -] Zge] fElFE Aol(18), €4
£&L F2 Gl ¥ calcium channel$ §34]
oA =Eeh(19). 24 &3 A 2+ norepinephrine,
phenylephrine, 5-hydroxy-tryptamine, histamine, an-
tensin $-¢] 1&4 o] & 3¥¥E-L calcium channel&
A xS Zae] f9d & ST AR B
AcH20). FE 282 in vitrodl A 8] AAIEY

Table 2. Spontaneous beat response to isoproterenol of right aterial from rats fed the experimental diets

(heart rate/min)
Concentration of isoproterenol(M)
Group 3 = 7 6 -8 5
1 3X10 10 3X10 10 3X10 10
Control 35521180 397.4+16.1% 4130+153* 4204+137° 4229+130° 4155+17.8 4133£17.0°
PP, 320.7+£206° 3547*196° 351.3*+253° 3734%171° 375.7+142*° 381.3*+151° 3823+16.1°
PP 293.8+228° 3420+204* 357.3+19.0° 371.7+168° 3754+171° 390.8+159° 377.7+18.1°
PE, 351.2+180° 3874+16.1° 3803+19.9° 411.7+156° 3841+200° 391.0+22.3° 301.31222°
PE; 3493+197° 3934+172° 4099+157° 4182145 4154+157° 4109178 411.5t181°

"MeantSE.

Means in the same column sharing a common superscript letter are not significantly different(p<0.05)
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< FEAALH FHAH S x2Y YR H 29
Aol thel WA whg-3ke (21), A A S At =
gl ol & 2t AZW ZHE 271
Avke L% IeH22). X 8F B7) o 54 &
A< ergometrine™ 5-hydroxytryptamined]| @&+ =l
ot Z71E .29 (7,23), T2H 2HE o) gl
F ot A WAL ZE A7 ¥ A E norepineph-
rine, serotonin, clonidinesl] W&t $2uk-go] 2715 ¢
e RaE0) 30tH24,25). ¢ 9 Hhl & Verbeuren
T(26) 1657k E7) o) A cholesterol & F9)35+82 o
intima%-2] 487} £7}3e) wat norepinephrines} clo-
nidine?l| &% F&uk-gol 4P olv o B
A7 8349 whgAdo) g rleldlekm shc)

AN E 4577 22202 2lolE A
21 ¥ 372 €A phenylephrined Z49] uh-¢
< 2 A2 ¥ A M3} 23 endothelium
dependent relaxing factor(EDRF)¢] A4} & Hu|at
o} 2 cGMPS 7t2g} Zo] kg4 F7} Seol oAby
v} 4770 ALS7) 2 0 B8 intima®o) 24 84 Abs)
7F A7 g Ao AxEEd £ Y AHE,
LDL % VLDLY] FE7} B2 22120149 5
TERE] AR HAT vl =2A ebgde) oo
o] 7k BEES £5Ho] Fo] Yty 22T
=g 2Tl vl8 Fe AR vehisd o]& A

29) Fo9o) & WA ALY 2 AN ETHZ Qshod
YA WA E BB} AR 7, BRAA @58
Ao 2ol B WeAol A e Aoz 4z
Aok

oo ol

Table 5+ 34 2 &ulA 2 F47F E@] U4
X o EA] o]she] ulX = L FFAENY] S3le =
T % 7 A 27 FEHEY 6l acetylcholine 2 10°M
A Aoz Folatgg e Hgtolst uhi-&
phenylephrine 10°Mg 5913141 & w9] 239 Wy
+2 Jepd 70 24 acetylcholineo) 3 FE(10°~
3X10"M)ellM = 2 Al g Fe] 2 =Tl vidle] of
AR o)ftxrt Z Aoz Jelgm 7 A 89 ol
FZET 5B} o|hge] B AL By 10°M
3} 10°M S ENAE h2Foll vl e 2+ A 2F] o<t
o] %A Vehd 3 L F 3AH TLTFAA % &
°]7} lglth. Acetylcholine W3] Al £ 2] & A ol gtal
214l nitric oxideE ¥v] A 7| 225 cGMP Ao &
7tsle] d g ELo] o} ghE £ o] NO& ul-g-A A
AALE ] o3 A NOE Ho B8A3HE A
B odeA 9loh27,28). A EF & ER9ASAY ¥
el X EDRF A4 =& w&o] Zrasw, ¥4 9
B8] ubg Al 2 alste] Uis A oA ddolgd

Table 3. Contraction response to phenylephrine of thoracic aortae from rats fed the experimental diets for 4 weeks

(contractile force, g)

Group

Concentration of phenylephrine(M)

1078 3x107 107 3x107 107 3x107° 10°
Control ~ 0.I5T0.04° 071£0.09° 134007  169+005° 181%007 192007 197+0.07
PP, 0.11£0.02"°  037+007° 067008  098+0.07 110+008  125%005° 1.29+0.06°
PP, 0.09+0.01*  029%006° 068%010°  097+0.11° 116+005° 127007 1.32+0.06°
PE; 0.12+0.02°  047+0.04° 1.02+004° 123+005° 139£005° 146%005° 150+0.05%
PE; 010004  037£010° 088£007% 122+005° 141£007° 151%007 1574071

"Mean*SE.

Means in the same column sharing a common superscript letter are not significantly different(p<0.05)

Table 4. Contraction response to extracellular calcium induced contraction of thoracic aortae from rats fed the

experimental diets for 4 weeks

(contractile force, g)

Concentration of calcium(M)

Group
0 0.1 05 1 25
Control 0.2610.02°" 0.61£0.07° 1.25£0.07° 150£0.09° 159%0.08°
PP, 0.14%0.01® 0.30£0.03® 0.8410.07 1.02+0.07° 1.12+0.08°
PP, 0.10%0.02° 0.26+0.07° 0.85+0.10% 1.01£0.10° 1.09£0.10°
PE; 0.17£0.01° 0.59+0.08° 1.17£0.08° 1.44£0.07° 1.5410.06°
PE; 0.18+0.05° 0.58%0.08™ 1.06£0.14® 1.28+0.13° 1.444012°

1)Phenylephrine induced transient contraction in calcium free Krebs media was regarded as baseline
Mean+S.E. Means in the same column sharing a common superscript letter are not significantly different(p<0.05)
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Table 5. Comparision of relaxation response to acetylcholine of aortic rings from rats fed experimental diets for

4 weeks (%)
Concentration of acetylcholine(M)
Group = — 7 6 6 -5
1 3x10 10 3X10 10 3x10 10
Control 95+17"  300%45 60.0+45° 75.7+33*  825%25° 826+26 83.3%25°
PP: 146+4.7 41357 759+4.2° 87.0£27*  934%+15° 949+12° 955+37"
PP: 149+ 2.4 40.1£39° 737128 841+33%  863%23®  021+27®  931+23®
PE 147124 384152 721%7.3 87+34  905t27  898+13P  91.8+25%
PE: 12.8+2.4° 348+35° 67.0£3.4° 80.7t20°  887%t13® 894+28° 910+12®

UThoracic aortic rings were precontracted submaximally with phenylephrin(10°°M). Acetylcholin(10%~10"M) was
added at the time of peak contractile responses to phenylephrin

Relaxation was expressed as percentage of contraction to phenylephrin(10™°M)

Mean*S.E. Means in the same column sharing a common superscript letter are not significantly different(p<0.05)
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Fig. 1. Scanning electron microscophic photograph of aortic endothelium from normal rat(A), the control rat(B),
Cham chui powder diet group(C), Sumbagui powder diet(D), Cham chui extract diet group(E) and Sumbagui

extract diet group(F).
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