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Effects of Angiotensin II on Isclated Cardiac Musccle and Aortic Strips in Rabhit

Kyuchan Kim, Ki Whan Kim and Yung E Earm

Department of Physiology, Seoxl National University, College of Medicine

Contractile responses of myocardium and vascular smooth muscle to angiotensin [ were
studied in isolated rabbit papillary muscles and aortic helical strips, with respect to the
sensitivity and the mechanism of action,

All experiments were performed in HCO-; ~buffered Tyrode solution which was aerated
with 3% CO0,-97% O, and kept pH 7.35 at 35°C. Action potentials were measured by conven-
tional microelectrode technique in the papillary muscles. Helical strips of vascular smooth
muscle were prepared from the descending thoracic aorta of the rabbit.

Angiotensin T elicited a positive inotropic effect in doses from 10-8 to 10-¢ M, and this
effect was dose-dependent and characterized by a symmetrical increase of maximum dP/dt
during contraction and relaxation phase. Slow responses (or slow action potentials) were
induced by A. T (10-¢* M) in tke papillary muscle hypopolarized by 27 mM K*. These A. I-
induced slow action potentials were eliminated by verapamil (2mg/1), but not affected by
propranolol (10-% M).

In aortic helical strips, contractile force was increased dose-dependently in the range of
10-1**~10"" M A. . EDy, in aorta was 3x10-°* M A. T, whereas that in paillary muscle was
2.5%X10°" M A. 1. A. I contracted vascular smooth muscle in depolarizing concentration of K*
(100 mM K*), and also produced a sustained contraction even in the presence of verapamil and
regitine.

The results of this experiment suggest that the primarily important physiological role of
A.T is the action on the blood vessel, and the positive inotropic effect of A. I in papillary
muscle results from the increase of slow inward Ca** current, and that A. J-induced contraction
of aorta is independent of transmembrane potential and associated with promoting both

transmembrane Ca** —influx and the mobilization of cellular Ca*t,
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Fig. 1. Schematic diagram of experimental system.
Transmembrane potential and isometric ccntraction
with its maximum rate ¢f tersion development
(dP/dt) were recorded on cscillcscere and physio-
graph in rabbit papillary muscle.
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Verapamil(Isoptin, Knoll AG)

Phentolamine (Regitin, CIBA)
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Fig. 2. Response of isolated rabbit papillary muscle
to angiotensin I (A. T). The muscle was stimu-
lated with frequency of 0.5 Hz and A. I was
administered to bath cumulatively.

Upper panel: recording of the maximum rate of

tension development(dP/dt).
Lower panel: recording of isometric tension
W/NT: washout with normal Tyrode solution
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Fig. 3. Dose-response curve for angiotensin I (A.
I) in isolated papillary muscle. Ordinate: percent
change from the control isometric tension. Absci-
ssa: dose of A, I in molarity. ED;, is at the
concentration of 2.5%10-? M A. . Each point
represents the average-=SEM from 6 experiments.
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Fig. 4. Slow tracings of responses of isometric
tension and action potential of a normal papillary
muscle(wet weight 1.2mg) to angiotensin T (A,
I)10-¢M.

Upper panel: recording of isometric tension.
Lower panel: recording of transmembrane action
potential,

Resting membrane potential, overshoot and amp-

litude of action potential were not altered with the
administration of A, T.

Fig. 5. Rapid tracings of responses of isometric
tension and action potential to angiotensin I (A.
I) 10-* M in an isolated rabbit papillary muscle.
A : control recording in prior to the addition of
A TI.
B : experimental recording 12 min after the addi-
tion of A, 1.
C : superimposed tracings of A and B.
The prolongation of action potential duration is
obviously observed when the isometric tension
is increased by A. 1.
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Fig. 6. Induction of contractile responses by angio-
tensin T (A. ) in a rabbit papillary muscle
blocked by elevated [K*J,.

Upper panel: elevation of the K% concentration
-to 27 mM blocked excitability despites slow
and intense stimulation. (from 5 V, 0.5 Hz to
20V, 0.1 Hz).

Lower panel: response to A. T (10-*M) in the
27 mM K-Tyrode solution. Slow responses were
induced by A. I.
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Fig. 7. InhibitionTof angiotensinJ-induced slow responses by Ca-antagonist, verapamil. The slow responses
induced by A. T (10-°;M) were eliminated gradually with the administration of verapamil(2 mg/1).

AQ

TFig. 8. The effect of p-receptor blocker, propranolol (10~ M) on angiotensin [ -induced slow action
potentials. The slow responses induced by A. T (10-°® M) were not affected by propranolol.
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Fig. 3. Dose-dependent contractile responses to angiotensin I.

Temperature 35 °¢C
pH 7.3%
Wet wt. 3.1 mg
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A. 1 was administered cumulatively to

bathing Tyrode solution. Wet weight of helical strip was 8.1 mg.
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Fig. 10. Dose-dependency of A. T -induced contrac-
tion in rabbit aorta. Developed tension was exp-
ressed as a percentage of maximum response induced
at the concentration of 107 M A, I. Each point
shows the mean +SEM for pooled data from 15
preparations.

ED;, is at the concentration of 3x10°M A. 1.
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Rabbit aortic hetical strip

Temperature 35 ‘c
pH 7.35
Wet wt. 5.8 mg

Regitine Verapamil AT Extra-Ca
2 mg/t 2 mg/t m—ﬁ.m i 8mM
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Fig. 11. Contractile responses to A. I, unaffected
by verapamil and a-blocker, Regitine.
Wet weight of helical strip was 5.8 mg.
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1l < —s}oq zrAgel wusges $E TF U
A% 544 w2k A T a7 gE7F G2 A4
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AZEEAG 712E AFde FLUAEE S0
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Nate] 4l agaF, Inel $ds g4 =5
2ol AZEy KtsEE 84 TAHE 23 A 7]t‘
el (Pappano, 1970) = Isi¢] wi3hg AAshed 43
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1973 ; Trautwein, 1973) o[ Aol &dle AZF3o]
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a-A A 9 Ca-AFAE AHAY 2AAAE A, I

L EBHY 5 dogm CatrziRdd 935td 4+
%9 zZAE FsbE 4

olAe] AFAALE vl A T & Sl oy
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