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=Abstract=

Experimental Studies on the Vascular Smooth Muscle of Cd?*-poisoned Rabbits

[. Alterations of Vascular Reactivity to Some Contractile Agents

Ki Whan Hong, M.D.

Department of Pharmacology, College of Medicine, Busan National University, Busan, Korea

The tension-length relationships and reactivity of vascular smooth muscle in longitudinal
strips from portal vein and in helical strips from thoracic aorta and pulmonary artery of
normotensive control and cadmium-hypertensive rabbits were studied in vitro.

1. The mean arterial pressures of non-poisoned control rabbits was 87.0-+4.7 mmHg.
However, Cd-poisoned group revealed the significant increase in pressure by 109.04+2. 8 mm
Hg (p<{0.005).

2. By tension-length studies, strips from portal vein of Cd-poisoned group stretched a
greater percent increase in length in response to an applied resting force from 0.25 to 5¢
than did those from non-poisoned group. On the contrary, strips from thoracic aorta of Cd
-poisoned group showed less compliant than those from control, i.e. the former underwent a

less percent increase in length than the latter. Passive tension-length relations of pulmonary
artery was unaffected by Cd-hypertension.

o

3. The force of contraction(active tension) was significantly lowered in strips from
aorta of Cd-hypertensive group throughout the range of 0.5~2g passive tension. However,
there was no significant difference in the development of active tension of portal vein or
pulmonary artery of both groups.

4. The K+*-contraction in the portal vein, aorta and pulmonary artery of Cd-poisoned
group made no difference in the active force from those of control group.

5. The force of contraction in the strips from aorta of Cd-poisoned group was significanty
decreased compared to that of control.

The results suggested that the alterations in vascular reactivity to contracting substances

and in distensibility to passive tension were induced in the Cd-hypertensive rabbits.
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Mean arterial pressures for two groups of
rabbits, non-poisoned control{Q) and Cd-
poisoned group(O). The latter group was
administered with 2 mg/kg CdCl,, intrap-
eritoneally once a week for four times.
There was significant difference in mean
arterial pressure hetween two groups(p<
0.003).

Fig. 1.
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2. Tension-length curves of portal vein of
control(0) and Cd-poisoned{0) rabbits. In
main panel, percent change in length on

was provided by giving the

in passive tension gradually.

abscissa
increase
Active tension in grams on ordinate
developed by applying 5X107%g/ml norepi-
nephrine in the presence of respective
passive tension. A (active tension) and B
(length change) panels are drawn with
the passive tension on abscissa. Asterisks-
mean significant difference from control
(p<0.05: unpaired t-test). Each point
represents mean—+S.E.M. of § experiments.
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Table 1. Passive temsion-length change relationships of portal vein, aorta and pulmonary artery in the

control and Cd-poisoned rabbits.

Percent change in length was induced by giving the passive

tension

Passive Portal Vein Aorta Pulmonary Artery

Teés)ion Conﬁ"ol Cd-poisoned Control Cd-poisoned Control Cd-poisoned
0.1 117.8+4.5 135.4256.9 110.3%2.6 105.61.0 112.1:42.8 113.8+2.2
0.25 130.475.8 157.97-8.8 116.523.0 109.0%1.5 121.54:3.2 124.6+2.9
0.5 146.5+6.8 187.1-517.1* 121.7:£2.9 113.2£2. 0* 131.2:+4.0 134.6213.9
1.0 158.9:+4.6 212.4:517. 4% 129.743.4 118, 3+:2. 3% 146.21+4. 4 146.1£5.5.
2.0 177.14210.9 240.57218. 7* 140.5+4.2 126.9+2. 7% 172.5+5.2 167.06.6
3.0 181.7-+19.6 255.77-18. 8% 148.8+4.3 134.6£3.0% 198.34-4.1 182.7+8.9
4.0 196.4--20.0 270.47:20. 8 160.34-5.4 141, 2+3. 5% 214.8%3.6 200.049.2
3.0 209.4+19.4 286.17:21.7 169.745.2 145, 94:3. 2% 229.8+4. 4 217.6%9.0

Note, Each data represents mean(%)+S.E.M. of 5-6 experiments and asterisks mean significant differ-

ence from control group(p<0.05).

Table 2. Passive-active tension relationships of portal vein, aorta and pulmonary artery in the control
and Cd-poisoned rabbits. Active tension was developed by applying 5X10-%g/ml norepinephrine

in the given passive tension.

Passive Portal Vein Aorta Pulmonary Artery

Te(r;s)ion Aorta Cd-poisoned Control Cd-poisoned  Control Cd-poisoned

0 0.1510.04 0 0.15:-0.08 0.07+0..03 0.17-£0. 05 0.03:0. 02
0.1 0.297-0.05 0.1070. 02 1.41+0.15 0. 3470. 09* 0.79::0.10 0.43+0..09
0.25  0.5440.08 0.36220. 06 1.60+0.24 0.731+0.10* 1.5440.18 0.89720.16
0.5 0.721:0.08 0.6310. 16 2.147+0.35 0.78+0. 08* 1.4840.18 1.23+0.20
1.0 0.932:0. 04 1.20-20. 34 2.83+0.30 1.124+0. 13* 1.99+0.25 1.3340. 14
2.0 1.01+0. 11 1.3040. 32 2.98+0.43 1. 32:£0. 20* 2.247:0.34 1.75+0. 25
3.0 1.03+0.13 1.32:40.29 2.73+0.58 1.4740.28 2.26£0.39 2.4270.35
4.0 0.8970.13 1.10-50. 30 3.274:0. 50 1.7840.35 2.537:0.43 2.4240.35
3.0 0.7710.15 1.0270. 28 3.15+0.70 1.83+0.40 2.3620. 28 2.52+0.40

Note, Each data represents mean(g) -+
ence from control group(p<C0. 05).
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Fig. 3. Tension-length curves of aorta of control
(0) and Cd-poisoned(O) rabbits. Other
legends are the same as those in Fig, 2,

Vascular Smooth Muscle of Cd?*-poisoned Rabbits—
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Fig. 4. Tension-length curves of pulmonary artery
of control(0) and Cd-poisoned(O) rabbits.
Other legends are the same as those in Fig. 2,
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5. Fig. Comparisions of* K*-contraction on the po
Cd-poisoned rabbits. Active tension in gra

rtal vein, aorta and pulmonary artery of control and
ms on ordinate was produced by superfusing 130 mM

K*-PSS in the given respective passive temsion(g) on abscissa. Each point represents mean-+

S.E.M. of 5~6 experimerits.
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Fig. 6. Comparision of angiotensin-induced contr-
actile force on the control and Cd-poisoned
rabbits.
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