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Abstract

It was aimed to elucidate the underlying mechanism which is elevated the systemic arterial blood
pressure by cadmium(Cd). By using the isolated vas deferens and tail artery from Cd-poisoned rats, it
was undertaken to see whether the a-adrenoceptor activity and prostaglandins action on the twitch
response to electrical stimulation were altered. It was discussed in relation with sympathetic nerve
activity, The response to electrical stimulation in vas deferens from Cd-poisoned rats was much
enhanced, and frequency 50(Freq.50) was significantly lowered, comparing to control. However, the
response of rat tail artery was attenuated by Cd. Inhibitory action of clonidine on the twitch response
of vas deferens to electrical stimulation was decreased by Cd-poisoning. However, the increase in
response in the presence of methoxamine was not affected. The inhibitory action of prostaglandin E;
on the twitch response in the vas deferens but not in the tail artery was abolished or rather inverted
by Cd-poisoning. In the tail artery from Cd-poisoned rats, the maximum contraction to methoxamine
or clonidine was significantly decreased, however, EDs, of both agonists was not changed. These
results suggest that in vas deferens the autoreceptor of presynaptic membrane is inhibited by Cd-
poisoning, by which mechanism the sympathetic activity is being enhanced and this alteration may

be causally related to the elevation of arterial pressure.
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Fig. 1. Tracings of the twitching response to
electrical stimulation delivered at va-
rying frequencies(pps) under 1~2 msec
pulse duration for 3 times every 3
minutes in the vas deferens and tail
artery of the control rat.
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Table 1. Comparison of the frequency 50 (Freq. 50) of electrical stimulation and tke
maximum contraction (Cmax) between the contrel and Cd-poisened rats

Vas deferens Tail artery
Freq. 502 Cmax Freq. 50 Cmax
(pps) () (pps) (g)
Control 7.87 1.60+0. 18 7.14 0.52:£0. 14
Cd~-poisoned 5.45 3.07+0.40% 13.77 0.29+0. 07

a: Ferq. 50 indicates the frequency which needs to elicit the 50 percent of maximum respones to elect—
rical stimulation in control. Asterisk (*; p<{0.01) denote the significant difference compared to the

corresponding level of the control.
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Fig. 2. Comparison of the contractile respo-
nse to electrical stimulation in the
vas deferens of the control and Cd-
poisoned rats.

The others are the same as Fig.1.

a(p<0.02) and b(p<0.001) represent
the significant difference compared
to the corresponding level of the

control,
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Fig. 3. Frequency-response curve to electrical

stimulation in the tail artery of both
groups. The electrical stimulation was
delivered at various frequencies under
2 msec pulse duration at 50 volts. The
others are the same as Fig.1.

o vehix g3 sy
5w o] £84 T A
#2893

J&IH NAS
L2 27953 Yrhe AE Ao
%o CdFAE Q@ mA AR TR A

T pps

2] autoreceptor®] Fdrylgo] Wy oz sk Al
A FEAel Bt 51t 33ls 1 Freq.50 ¢
A&w Aoe A7t

2. g3 oMo ol &S et ojxle
Clonidine 8! Methoxamine2| o &t

iz Cd F5T9 Aol Freq.50 ¢ s g3t
AF AES(HET: 787+0.70 pps, Cd EEF: 545
+1.24 pps) 7HEl& o F=4b-%-o] clonidine ¥ met-
hoxamine?] Fz] 3} 4] 124 SN =S
4Ae| Fig.4 o] vk,

2283 o] 283t <Eql clonidine 1079 1078M

- 2%

Rat Vas Deferens

= Control

=3 Cd-Poisored %

100 —~

N g
x
2 50 F
@
©
&
a%
P R\ S@ L
10?7 1078 107 1077 M
Clonidine Methoxamine

Fig. 4. The effects of clonidine and methox-
amine on the twitch response to elec-
trical stimulation in the vas deferens
of both groups. Each bar represents
the percent mean + the standard
error of the mean of the initial resp-
onse to electrical stimulation for 6 to
7 experiments. The frequency was 10
pps for both groups under 1 msee
pulse dulse duration at 40 volts.
Asterisks (*; p<0.05) denotes the sig-
nificant difference compared to the
corresponding level of the control.
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Fig. 5. Effect of prostaglandin E,(PGE, 2.82X10-"M) on the response to electrical stimulat-
ion in both groups. The preparations were prerteated 5X10-’M indomethacin. Dotted
lines represent the initial response in the absense of PGE; and solid lines the response

after PGE,.

Asterisks (*;p<0.05, **;

p<0.02) denote the significant difference

compared to the corresponding level of the control.
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Fig. 6. Dose-response curves to methoxamine and clonidne in the tail artery of both

groups.

a(p<0.05) and b(p<0.02) represent the significant difference compared

to the corresponding level of the control.

Table 2. Comparison of the effective dose (ED;,) and the maximum contraction (Cmax) in
the dose-response to methoxamine and clonidine in the tail artery of the control

and Cd-poisoned rats

Methoxamine Clonidine
EDs, Cmax EDs, Cmax
(107°M) €9 (107M) (&)
Control 0.98+0.38 1.10+0.14 7.48+2.71 0.70+0. 10
Cd~poisoned 1.18%0.27 0.4940. 16%* 5.93+2.49 0.44%0.08*

Asterisks (*; p<0.05, **; p<0.02) denote the significant difference compared to the corresponding

level of the control.
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