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Effect of Artemisia Princeps var Orientalis and Circium Japonicum var Ussuriense
on Cardiovascula System of Hyperlipidemic Rat

Lim, Sang-Sun - Lee, Jong-Ho
Department of Food and Nutrition, Gyeongsang National University, Chinju, Korea

ABSTRACT

The effects of Artemisia princeps var orientalis (mugwort), Circium japonicum var ussuriense

(Unggungqui) on cadiovascular system in hyperlipidemic rats were investgated. Thirty rats
devided into 5 experimental groups, were fed with the diet contained 1% cholesterol, 0.25%
sodium cholate, 10% coconut oil and 5% lard by the same method of previous paper’.

Contractile and relaxation responses in the isolated artria and thoracic aortac were measured
and the morphological changes of the aortic endotherium from the rats were inspected. The
responses of the right atrial to isoproterenol were significantly lower value in Ungungqui
powder dict group (UP) and mugwort powder diet group (MP) than the control. The
contraction force by injection of phenylephrine and calcium in isolated thoracic aortac was
significantly low value in the UP and the MP groups compaired to the control. The relaxation
rate by acetylcholine in isolated thoracic aortac represented significantly higher value in UP
than control. The morphological changes of endothelial cell suface was smallest in UP and the
damage of endothelium was considerably retarded in MP. Although Ungungqui and mugwort
extract diet groups (UE, ME) were advanced, those were less than control. (Korean J Nutrition

30(3) : 244~251,1997)

KEY WORDS : Artemisia princeps var orientalis - Circium japonicum var ussuriense - hyperlip-

idemic rat - contractile response - aortic endothelium.
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Table 1. Composition of basal and experimental diet

(g/100g)
Group”
Ingredient MP & ME &
Basal  Control Up UE
Sucrose 40.0 40.0 40.0 40.0
Casein 20.0 20.0 20.0 200
Coconut Qil - 100 10.0 10.0
Lard 15.0 5.0 5.0 5.0
Mineral Mixture” 35 3.5 3.5 3.5
Vitamin Mixture" 1.0 1.0 1.0 10
DL-methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Cholesterol - 1.0 1.0 1.0
Sodium cholate - 025 025 025
Cellulose 1.0 1.0 1.0 1.0
Corn starch 19.0 17.75 12,75 12.75
Plant powder - - 5.0 -
Plant extract & starch — — - 5.0
1) AIN-76™

2) The experimental diet groups mixed with the plant
are as follows.
MP: mixed with the powder of mugwort
UP : mixed with the powder of Unggungqui
ME ; mixed. with the extract of mugwort
UE ; mixed with the extract of Unggungqui
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Table 2. Right aterial response to isoproterenol of rats fed the experimental diets for 4 weeks (Heart rate/min)
Concentration of isoproterenol(X 10°M)
Group
1 3 10 30 100 300 1000
Contiol 3552 18.0° 397.4416.1° 413.0£153"  4204:£13.7" 4229+£13.0° 4155+17.8° 413.3+17.0°
MP 306.8+21.4° 3333+237° 3573+£190% 3797+18.3% 383.0414.6™ 378.8418.9” 3853+20.1%
upP 2796 +18.6° 328.0+25.0° 3458+23.4° 34571163" 346.0+16.1° 351.8-+18.3* 351.4+23.1°
ME 308.0+164° 356.3+17.5% 3747+19.0" 381.3+16.3" 38871194 386.04+19.2° 388.5+16.07
UE 3044 +18.2° 327.4+194° 3362+16.7° 363.61184° 365.2+17.7" 368.7418.0" 362.1+16.9"
1) Mean=+S.E.

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

Table 3. Contraction response to phenylephrine of thoracic aortae from rats fed the experimental diets
(Contractile force, g)

Concentration of phenylephrine(X 10°M)

Group 1 3 10 30 100 300 1000
Control  0.15"+0.04°  071£0.09°  1.34£007° 1 691005 18140070 1.92+007° 1974007
MP 008 +003"  039+009° 067+£011°  090+0.10° 100+0.12° 1.07+012° 1.10£0.12°
upP 004 +0.01°  0.18+004 057+005° 092+0.04° 093+0.08" 1.04+0.08 1.09+0.07°
ME 006 40017 0234003 0594005  093+006°  1.12+005  1.25+0.05° 1.27+0.05°
UE 004 +0.01° 0204004 047006  0.8110.04° 1.04x0.05" 1.16:+0.05 1.23+0.06°
1) Mean+S.E.

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



of wlg d# 530 50%
GAF BT L FEE Fol
TAAE 59 2 $E5 it 10°MeA = iz
ol vla) 2t A5 H7kre) da F3o] fojskA v
skom JAF Bdva & EUpdME Uzry $5
g9 55% olatz Bl velgth 10°MeA % A
o] 79t fARS A ehisict
S AAT Krebs&4 Folld 10°M $%9] phe-
nylephrine £43ldl 24 0.1~2.5mM ¥52 £3}
R o BEFY 9T 24 AP B £y
(Table 4)& 29 Z4 0.1mM EX0AE 7 Al29
TETH &7 JAH e FE2ET] A e gz
ol e fFelshA W ghe Bl 53] 47 97
8ol (0.16g)S HET(0.61g)e] 4%
26%° BH3A1, 0.5mM EAAE fAMe AgS
etlo] %3 AR LTl (0.57~0.76g) 2T
41~61% 2 E33190).
it o2 Age A PP o dosh= F
2.3 A& norepinephrine, phenylephrine, 5-hy-

Lo

droxytryptamine, histamine, antensin £} 424
F 3 A (agonist) & calcium channels £ A F9) 2+
T 7S ST Ao Ragnh?, 2 g
E in vitrooll A A B 2270 00 Za )
Eoll =39 gae A2 Zgol e AsiA ukg
ks Bzt doh®. Ebersole® Molinoff®= x4
o} Itshs Aol g oS 2sta AT BHS
7T e, A 8F B9 ergoimet-
rine? 5-hydroxy tryptamineol] et W=l 27}
HADLY, EFA 165 $< 0.3%9) ZE2HES F
98} &w 5-hydroxytryptamineel tf 3 Bk2-Ajo] =
7HI T nEH A8 EE 50 e e AdA UmA
EE AAg A E norepinephrine, serotonin,
clonidinee] th3t 4=%uk-go] Zo1=|Qc}P™ wbd 163

W 3 B e 35 30(3) : 245251, 1997 /247

Zt E7leA cholesterold H#ol8t% 2 W intimaZ<]
&3l 7F 7l wel norepiphrine® clonidine®] <]
FERo] Aaslded ol a, i 4849
SAdo] Zhagd 71913 o BT, B e
Y AEHE HolE AHAR F 879 do
A phenylephrine® Zgro} W& B Aoz 3y
WAl S Rlstel] o3 oA 2]&4 o] 992 endo-
thelium dependent relaxing factor, EDFR)<] 4§14
3 EHGRE cGMPE] ZAhel 2ol whed EhE
o] oA=L} intima 29 £28A As)E A2ekr] ¢
& Ao e e & 2¢2E, LDL 2 VLDLY
T e QTN 3 faukgo] AgHste
of W& Al vetgct. o9 o] 2 Fy Ay E3
LDL 59 $27t % 7 o] 248 o] FEglo] i
R, FEET T 220 ve) e Ak el
= ol& Alge] AddA A g a2 Qlake] d oA
WA Z sl Ads) s, a7 o 4849 24
gk Bhg-Ao] v veld Aog Holrh gy & B
A FZETAN = GarSo] 4ds] de Ao 1)g
Bt ole & Fof gital BAd s oA E &4
ol WAHAAU, Azl AF¥M EHd ojAH gL
st 4ol 9Jste] EDRF7; Bulsn d3 Hae
cGMP Aol S7telo] dgel §-U3 M Z49
7 AR H U] R oz €}

3. G ot

&, Q79 Foi7 dae] WAME &4 o]
MAE IS #As] fale] gz 2 4 A8 dst
o] FHuFMe)] acetylcholineS 10°M71A] 144
o8 TS weo] d@olek whe-S phenyleph-
rine 10°ME F3l3l% & wjo] %2 WMELZ e}
W Ae Table 59F 2tk HEE2 Acetylcholine(10”
M~3x10"M)NAME 2t s ke gzl vst
o QAR ojgdmrl 2 Aew Jelda 7 A)ge] B
To] FEETEC ojghgo] ¥ ¢S YT Ace-
tylcholineo] £& FE(10°~10"M)o- & A oA

ey

s
N

Table 4. Contraction response to extracellular calcium of thoracic aortae from rats fed the experimental diets

(Contractile force, g)

Concentration of calcium(x 0.1TmM)

Group

0 1 5 10 25
Control 0.26+0.02"" 0.61+£0.07° 1.25+0.07° 1.50+0.09° 1.59+0.08"
MP 0.11+0.01° 0.16+0.05° 0.57+0.08° 0.82+0.08° 0.94+0.08°
upP 0.11+0.02° 0.16-0.01° 0.67+0.10° 0.88+0.10° 1.174+0.11°
ME 0.07+0.01° 0.25+0.04" 0.69+0.07° 0.95+0.08° 1.0940.08
UE 0.12+0.01° 0.34+0.07° 0.76+0.08" 0.96+0.08° 1.000.09°

1) Phenylephrine induced transient contraction in calcium free krebs media was regarded it 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 in rats fed experimental diets for 4 weeks (%)

Concentration of acetycholine(x 10°M)

Group 1 3 10 30 100 300 1000
Control 95"+1.7*  30.0+45  60.0+45  757+3.3°  825+25° 826%26°  83.3%25°
MP 14,0 +3.0° 355+5.6° 71.8+6.8° 84.1+3.3"  85.8+27° 89.7+34® 904+35"
uP 15.2 +4.2° 3554570 729442 854446 9164126 93.0%3.2° 940+1.7°
ME 104 +2.1° 30.7+42°  63.8+6.1° 79.3+3.4° 889+29° 87.3+22°  88.5£45"
UE 14.4 +£2.6° 35546.7°  67.8+444°  799+44  890+2.8°  889+1.9® 90.5+1.7°

1) Thoracic aortic rings were precontracted submaximally with phenylephrin(10°M). Acetylcholine(10° - 10°M) was add-
ed being peak the 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 aor-
tic endothelium from nomal rats(A) and the control

group(B).



’ " ‘{\' R
A AT TR
Se0X 28.0M 0617

Fig. 2. Scanning electron microscophic photograph of aor-
tic endothelium from rats fed the mugwort powder
diettMP) and the Unggungqui powder diet(UP).
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Fig. 3. Scanning electron microscophic photograph of aor-
tic endothelium from rats fed the Mugwort extract
dietME) and Unggungqui extract diet(UE).
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