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Abstract

The maximum rate of the rise (LV(dP/dt)) of left ventricular(LV) pressure (P) has been used widely
as an index of left ventricular contractility. The changes in carotid arterial(CA) blood pressure (P.,), i.e.
CA(dP/dt) during the opening of the aorta valve, partly reflect the changes in LV(dP/dt). Therefore,
CA(dP/dt) may be used as a substitute parameter for LV(dP/dt). To elucidate the contribution of vagal
nerve activity to P.,, the responses of P, to electric stimulation were recorded.

Eleven male Wistar rats, weighing between 260g and 300g, were anesthetized with 20% urethane (lg/
kgebw, i.p.). Electric stimulation (pulse: 6V, 0.5 ms., 5~40 Hz) was applied at the peripheral end of the
right cervical vagal nerve trunk. Systolic maximum pressure (P,, ) and diastolic minimum pressure (Pp;,)
were measured from the P,, and pulse pressure (P -Prin) Was obtained by subtracting the later from the
former. On the basis of these parameters, after calculating the maximum values of the rising velocity of P,
i.e. peak CA(dP/dt), we investigated the quotient of peak CA(dP/dt) and the parameters of P, i.e. peak
CA(dP/dt)/Ppax., peak CA(dP/dt)/Pyy, and peak CA(dP/dt)/Ppay.-Pmin.

The results were as follows :
1) As Pa, and Py, decreased markedly, P, -Pnin and peak CA(dP/dt) increased during electric stimula-
tion of the vagal nerve.
2) Peak CA(dP/dt)/Pp,y. increased only slightly and peak CA(dP/dt)/Ppax-Pmin. decreased only slightly
during electric stimulation of the vagal nerve.

It is well established that the vagus effect on ventricular contractility is largely negative or equivocal,
though the vagal nerve’s activity exerts a potent negative inotropic effect on the atricles. In our tests despite
severe stimulation (6 V, 30 Hz), the vagus activity did not contribute very much to the responses of peak
CA(dP/dt)/Pygy and peak CA(dP/dt)/Ppac-Pmin. which are, in principle, related to LV(dP/dt)/P.

Consequently, peak CA(dP/dt)/Pyay and peak CA(AP/dt)/Puax.-Pmin. could be used as an index of left
ventricular contractility in rats, and as a near substitute for LV(dP/dt)/P.

In a previous study on carotid artery pulse (CAP) in humans, we suggested that the peak CAP(dP/dt)/
P is an index which could be used as an easy, noninvasive approach to the assessment of cardiac
contractility. Whereas the absolute amplitude of P, and P_;, in humans cannot be obtained from CAP,
Prax.~Pmin, 1.€. the pulse pressure of CAP, can be recorded as an amplitude of CAP.

In conclusion , our results, show evidence that peak CAP(dP/dt)/P can be used as an index to assess left
ventricular contractility.
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Fig. 1. Block diagram of experiment for measurement of carotid arterial blood pressure during
electrical stimulation in the rat.
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Fig. 2. Responses of heart rates and carotid arterial blood pressure to frequency of electrical
stimulation of the vagal nerve.
HR : heart rate, BP :carotid arterial blood pressure, A:5Hz, B:10Hz, C:15Hz, D:
20Hz, E:25Hz, F:30Hz
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Fig. 3. Relative rates of pulse pressure, systolic and diastolic blood pressure, and heart rate for
frequency of electrical stimulation of the vagal nerve.
(A) : pulse pressure, (@) : systolic blood pressure, (O) : diastolic blood pressure, (H) : heart
rate
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Fig. 4. Typical responses during electrical stimulation of the vagal nerve.
A :vagal stimulation (30Hz, 6V, 0.5ms), B : heart rate (beats/min), C : carotid arterial blood
pressure(mmHg), D : first derivative of carotid arterial blood pressure (CA(dP/dt)), E:a
trace of peak values of carotid arterial blood pressure (peak CA(dP/dt))
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Fig. 5. Typical trace of the parameter of carotid arterial blood pressure during electrical stimula-
tion of the vagal nerve.

A, B, and C, show vagal stimulation (30Hz, 6V, 0.5ms), carotid arterial blood pressure
(mmHg), and a trace of peak values of carotid arterial blood pressure (peak CA(dP/dt)),
respectively. D indicates traces of the quotient of peak CA(dP/dt) and parameters of carotid
arterial blood pressure, a: peak CA(dP/dt)/Puax_min, b:peak CA (dP/dt) /Pyin, and c:
peak CA(dP/dt) /Puax. Pmaxs> Pmin. and P min indicate systolic maximum pressure,
diastolic minimum pressure, and pulse pressure obtained by subtracting P, from P..,
respectively.
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