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Endothelium Dependent Vasorelaxant Effect of Aqueous Extract of
Polygoni Cuspidatae Radix on Arterial Contraction in Rabbit

Dong Jo Kim, Ho Hyun Kim‘, Heung Ko*

Department of Internal Medicine, 1:Department of Physiology, College of Oriental Medicine, Semyung University

This study was undertaken to define the effect of Polygoni cuspidatae Radix on contracted rabbit common carotid
artery and its mechanism. In order to investigate the effect of Polygoni cuspidatae Radix on rabbit's contracted
vascular ring detached from common carotid artery, vascular ring with intact or damaged endothelium was used for
the experiment using organ bath. To analyze the mechanism of Polygoni cuspidatae Radix-induced relaxation, Polygoni
cuspidatae Radix extract was infused into contracted vascular ring which had been pretreated by Nu
-nitro-L-arginine(.-NNA), Methylene blue(MB), and Ca®* was infused into contracted vascular ring induced by NE or KCI
after treatment of Polygoni cuspidatae Radix extract in Ca”-free solution. The results were as follows : Polygini
cuspidatae Radix had an effective relaxation to the contracted vascular ring by NE in 0.1 mg/ml and 0.3 mg/ml level.
Polygini cuspidatae Radix had an effective relaxation to the intact endothelium vascular ring, but when endothelium

was removed, vascular ring did not relax. Polygini
pretreatment of .-NNA and MB. Pretreatment of Polygi

cuspidatae Radix-induced relaxation was inhibited by the
ni cuspidatae Radix extract inhibit the contraction by influx of

extra-Ca®* in contracted vascular ring induced by NE or KCI in Ca®*-free solution. As mentioned above, we suggest
that Polygini cuspidatae Radix relaxes vascular ring through suppress influx of extra-cellular Ca®* by the action of
nitric oxide from endothelium.
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Table 1. Effects of Polygoni Cuspidatae Radix Extract on the
Contraction of Arterial Smooth Muscle Induced by NE.

Treatment Contraction(g) Relaxation(%)
NE 1.39 + 0.19 0
NE + PR 0.1 mg/mé 0.84 £ 0.53 »* 396 + 359 *
NE + PR 0.3 mg/mé 0.54 £ 0.23 #** 622 + 143 »x
NE + PR 1.0 mg/mé 1.35 + 0.38 42 £ 173
NE + PR 3.0 mg/mé 170 + 0.37 + - 221 £ 163 #=

Values are mean#standard deviation(n=11). Percentage was calculated for NE
precontraction. * P<0.05, *+ P<0.01, = P<0.001, significantly different from the value with
NE. NE, norepinephrine 5 uM. PR, Polygoni cuspidatae Radix extract.
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Fig. 1. Representative recordings showing the effects of Polygoni
cuspidatae Radix extract on the contraction of arterial smooth
muscle induced by NE. NE, norepinephrine 5 uM. PR, Polygoni cuspidatae
Radix extract(mg/m?).

Table 2. Effects of Polygoni Cuspidatae Radix Extract on the

Contraction of Arterial Smooth Muscle with Intact Endothelium or

Damaged Endothelium Induced by NE.
Intact endothelium

Damaged endothelium

freatment Contraction(g) ~ Relaxation(%) Contraction(g) Relaxation(%)
NE 1.41£0.23 0 1.26+0.41 0

NE + PR 045013+ 68.07.5 134+047 - 55+49 ™

Values are mean#standard deviation(n=11). Percentage was calculated for NE

precontraction, *+ P<0.001, significantly different from the value with NE in intact
endothelium. P<0.001, significantly different from the value with NE+PR in intact
endothelium. NE, norepinephrine 5 uM. PR, Polygoni Cuspidatae Radix extract 0.3 mg/mf.

10 min 10 rmin

HE ME
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Fig. 2. Representative recordings of the effects of Polygoni
cuspidatae Radix extract on the contraction of arterial smooth
muscle with intact endothelium(left) or damaged endothelium(right)
induced by NE. NE, norepinephrine 5 pM. PR, Polygoni cuspidatae Radix
extract 0.3 mg/me,
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Tabl 3. Effects of Pretreatment of L-NNA on the Endothelium-
Dependent Relaxation Induced by Polygoni Cuspidatae Radix
Extract.

Non treatment of (-NNA Treatment of (-NNA

Treatment Contraction(g)  Relaxation(%) Contraction(g) ~Relaxation(%)
NE 1.29+0.25 0 1.82+0.32 0
NE + PR 0.48+0.16+ 62.3£12.2 1684035  7.3+10.1 "

Values are meantstandard deviation(n=10). Percentage was calculated for NE
precontraction. *+ P<0.001, significantly different from the value with NE in non
treatment of LNNA. " P<0.01. significantly different from the value with NE+PR in non
treatment of (-NNA. |(-NNA, Ne-nitro-L-arginine 100 uM. NE, norepinephrine 5 M. PR,
Polygoni cuspidatae Radix extract 0.3 mg/mf.
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Fig. 3. Representative recordings of the effects of pretreatment of
.-NNA on the endothelium-dependent relaxation induced by
Polygoni cuspidatae Radix extract. \NNA, Ni-nitro-L-arginine 100 uM. NE,
norepinephrine 5 M. PR, Polygoni cuspidatae Radix extract 0.3 mg/mé

Table 4. Effects of Pretreatment of MB on the
Endothelium-Dependent Relaxation Induced by Polygoni Cuspidatae
Radix Extract.

Non treatment of MB

Treatment of MB

Treatment Contraction(g) Relaxation(%) Contraction(g) — Relaxation(%)
NE 1.260.27 0 141027 0
NE + PR 042+0.15++ 645174 152032 - 82101 ™

Values are mean#standard deviation(n=8). Percentage was calculated for NE
precontraction. =+ P<0.001, significantly different from the value with NE in non
treatment of MB. P<0.001, significantly different from the value with NE+PR in non
treatment of MB. MB, methylene blue 10 M. NE, norepinephrine 5 M. PR, Polygoni
cuspidatae Radix extract 0.3 mg/mf.
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Fig. 4. Representative recordings of the effects of pretreatment of
MB on the endothelium-dependent relaxation induced by Polygoni
cuspidatae Radix extract. MB, methylene blue 10 uM. NE, norepinephrine 5
UM. PR, Polygoni cuspidatae Radix extract 0.3 mg/mé,
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H(Table 6, Fig. 6).

Table 5. Effecs of Pretreatment of Polygoni Cuspidatae Radix
Extract on Contractile Response to Additive Application of Ca®* in
the Strips Which Were Contracted by NE in Ca*-Free Solution.

Non treatment of PR

Treatment of PR

Treatment
Contraction(g) % Contraction(g) %
NE 0.42+0.16 100 0.26+0.11 = 61.4+129
NE + Ca 1.26+0.22 100 0.91£0.25 * 72.8+18.7

Values are mean=standard deviation(n=9). Percentage was calculated for non treatment
of PR. *+ P<0.05, = P<0.01, significantly different from the value NE or NE+Ca in with
non ftreatment of PR. PR, Polygoni cuspidatae Radix extract 03 mg/mé. NE,
norepinephrine 5 EM. Ca, calcium chloride 1 mM.

Table 6. Effects of Pretreatment of Polygoni Cuspidatae Radix
Extract on Contractile Response to Additive Application of Ca®" in
the Strips Which Were Contracted by KCI in Ca®-Free Solution.

Treatment of PR

Non treatment of PR

Treatment
Contraction(g) % Contraction(g) %
NE 0.33+0.16 100 0.40+0.16 130.6+£32.6
KCl + Ca 1.67+0.16 100 1.28+0.16%+* 76.3t 54

Values are mean=standard deviation(n=8). Percentage was calculated for non treatment
of PR. «»+ P<0,001, significantly different from the value with KC+Ca in non treatment
of PR. PR, Polygoni cuspidatae Radix extract 0.3 mg/m¢, KCI, potassium chloride 60 mM.
Ca, calcium chloride 1 mM.
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Fig. 5. Representative recordings of the effects of pretreatment of
Polygoni cuspidatae Radix extract on contractile response to
additive application of Ca™ in the strips which were contracted by
NE in Ca**-free solution. PR, Polygoni cuspidatae Radix extract 0.3 mg/mé. NE,
norepinephrine 5 M. Ca, calcium chloride 1 mM.
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Fig. 6. Representative recordings of the effects of pretreatment of
Polygoni cuspidatae Radix extract on contractile response to
additive application of Ca®* in the strips which were contracted by
KCl in Ca®-free solution. PR, Polygoni cuspidatae Radix extract 0.3 me/m.
KCI, potassium chloride 60 mM. Ca, calcium chloride 1 mM.
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