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Properties of Slow Inward Current in the Rabbit Sinoatrial Node

Kwang Pil Ahn, Young Kyun Lee**, Yung E Earm anél Woo Gyeum Kim

Department of Physiology, College of Medicine, Seoul National University

The voltage clamp studies were undertaken to elucidate the properties of the slow inward current, i,
in the small preparations of the rabbit sinoatrial node. The slow inward current, is; which is known to
be responsible for the late one-third of pacemaker potential and whole range of upstroke phase of action
potential was analysed with the effects of isoprenaline, cobalt, ouabain and higenamine.

The results obtained are as follows;

1) Voltage of SA node preparation was held at zero current level, usually-40mV and the stow inward
current, is; was activated by depolarizing clamp pulses. Peak values of is; in steady state were at —10
~0mV in most preparations.

2) Isoprenaline, S-agonist increased is; and no shift was noticed in voltage-dependency.

3) Cobalt ion in the concentration of 1 mM abolished i,; in entire range of membrane potential and
the difference of two current levels before and after Co?* treatment could be considered as pure is;
magnitude.

4) In the therapeutic concentration of ouabain (5x107*M) slightly increased is; and reduced the time
to reach the peak value.

5) Higenamine (10-°M) changed the configurations of action potential (i. e. rapid upstroke phase and
notch in the spike) and increase spontaneous rate. It also increased is; and the effect of higenamine was
blocked by SB-blocker, propranolol (10-¢M).
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Fig. 1. A diagram of the rabbit sinoatrial node.
Preparations were usually taken within 2~3
mm of the ring bundle. CT: crista terminalis,
IVC: inferior vena cava, RA: right atrium, SVC:
superior vena cava.
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Fig. 2. Typical action potential superimposed with voltage clamp pulses{a) and slow inward currents(is;) (b)

— 167 —



— o5k 2 ot

7 A0 A 2 & 1986—

Fig. 3. Slow inward currents recorded in sinoatrial node in response to depolarizing pulses. Dots( - ) indicate
isoprenaline(10-"M) treatment comparing with control is; record.
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Fig. 4. Current-voltage diagram of steady state i
Abscissa: membrane potential. Ordinate:
membrane current. Negative values of current
indicate inward flow of positive charged ions.
Isoprenaline ( x----x ) increased is; at all poten-
tials and maximum is; was around — 10 mV.
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( b ) = 30 "‘K‘L——«—/—\.»-c:-;,?,.:-—_-—::; Pt - 1 0 -

45 e e 45 e T S
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Fig. 5. Pulse protocol (a) and is; records (b) before ( + )} and after treatment of | mM Co**. Co** abolished
most of is; and i,-.
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-40 -30 -20 -10 0._x +10

: - mV
RPN SIS SN JEpNe Sl

1-20
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Fig. 6. Plot of current-voltage relationship of steady state I before( #—e ) and after( x----x )
treatment of Co?*. Very small amount of current left after treatment of Co**.
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Fig. 7. Current records before and after ( -
and made faster to reach the peak level.
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Fig. 9. Action potential records of control(a), in higenamine(10~*M) (b) and higenamine+ propranolol(10~¢) (c)
treatment. (d)is superimposed records of (a) and (b) and (e)is superimposed record of (b) and (c).

®—@ Control

x----x Higenamine, 107°M

+10 +20
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Fig. 11. Current-voltage plot of i;; in control(e—e)and higenamine treatment ( X=X ) Peak steady
values of i;; was near —10mV in control but higenamine shifts it to —20mV.
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Fig. 10. Curret record(b) in response to depolarizing voltage clamp steps(a),

increased is; by higenamine (10-5M)
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