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a-adrenergic Vasoconstriction Reduces Systolic Retrograde Blood
Velocity in Septal Artery

Koichi Morita

To evaluate the effects of a-adrenergic vasoconstriction on instantaneous blood
flow in the myocardium, we measured septal arterial blood velocities in anesthetised
open-chest dogs (n=12) using a 20-MHz multichannel pulsed Doppler velocimeter.
The systolic retrograde velocity area (SR), diastolic forward velocity area (DF)
and their ratio were compared between norepinephrine (N) infusion (0.5 ug/kg/
min, div) and N+ a-adrenergic receptor blockade, phenoxybenzamine (P) infusion
(0.5 mg/kg, iv). Aortic pressure was maintained in a basal level by aortic band
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ing ; heart rate was controlled by RV pacing (80, 140 and 200 bpm) ;
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and maximum

left ventricular dP/dt was not altered after P infusion. For every pacing rate,

systolic retrograde velocity and the ratio systolic retrograde velocity/diastolic for-

ward velocity increased significantly (p <0.05) after P infusion, indicating that a-

vasoconstriction reduced systolic retrograde flow by causing a transmural difference

in vasomotor tone. In conclusion, a-vasoconstriction of the intramyocardial vessels

reduces systolic retrograde blood flow from the deep myocardium, which may favor

endomyocardial perfusion by the anti-slosh effect. (Accepted on October 26, 1993) Kawasaki

Igakkaishi 19(4) : 347—354, 1993
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Fig. 1.
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Illustration of experimental preparation. Septal arterial blood velocity was

measured using 20-MHz multichannel pulsed Doppler velocimeter. Aortic pres-
sure, left ventricular pressure and left circumflex flow were also measured.
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Fig. 2. Illustration of septal arterial velocity
waveform. One cardiac cycle was
divided into systolic and diastolic
phase. Systolic retrograde velocity area
(SR area) and diastolic forward velocity
area (DF area) were defined as shown
in this figure.
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Table 1. Hemodynamic data before and after phenoxybenzamine administration

Systolic Aortic

Diastolic Aortic

maximum left

Heart Rate Pressure Pressure ventricular dP/dt
beats/min mmHg mmHg mmHg/sec
N N+P N N+P N N+P
80 153£26 144425 104+28 82+31* 2696679 26894699
140 154+21 160+21 120+25 113+25 34461934 3339+1311
200 141+19 141+18 117+22 110+18 346211044 36161018

N : before phenoxybenzamine, N+P : after phenoxybenzamine

*p<<0.05:N vs N+P
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Fig. 3. Typical waveform of septal arterial velocity under norepinephrine infusion
before (left) and after phenoxybenzamine administration (right) . Velocity areas
were measured from envelope of FFT (upper) obtained from original FFT
(lower) . Note that phenoxybenzamine increased the systolic retrograde flow,
while it did not alter the diastolic flow.

Table 2. Changes of septal arterial velocity areas before and after
phenoxybenzamine administration

Systolic retrograde

Diastolic forward

Slosh Ratio

Heart Rate velocity area velocity area o
beats/min SR area (cm) DF area (cm) SR area/DF area (%)
N N+P N N+P N N+P
80 1.30+0.88 1.68+0.70* 12.02+1.69 10.97+3.40 11.2+ 7.9 17.5% 9.9*
140 0.93+0.96 1.21+1.14* 7.71+£1.40 7.66+1.97 11.6*x11.6 17.8+14.2*
200 0.84+0.99 1.27+1.09* 6.22+1.51 6.68+2.08 12.7+15.4 19.5*+14.1*

N : before phenoxybenzamine, N+P : after phenoxybenzamine
*p<0.05, *p<0.01: N vs N+P
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Fig. 4. Changes of slosh ratio under norepinephrine infusion before and after phenox-
ybenzamine administration. Slosh ratio (% SR/DF) was derived from persentage

of SR area divided by DF area.

N ! before phenoxybenzamine, N+P  after phenoxybenzamine

*p<<0.05, *p<<0.01: N vs N+P

Table 3. Changes of left circumflex (LCX) flow before and

after phenoxybenzamine administration

D HERIAR e A % HE 5
NiZ, anti-slosh 5 % FiE

LCX flow < >
Heart Rate ml/g/min THETHSS. _74} 7uR7
beats/min 7RO 2ATYH, a
N N+P RN O Lo M 4R O
80 1.02+0.58 1.3540.76* - e X s =
140 1.40+0.79 1.8741.28* i%b_mi LIMRFICA S C &
200 1.71+1.02 2.49+1.76% PIRENODD . bbb O

N : before phenoxybenzamine, N+P : after phenoxybenzamine
*p<0.05:N vs N+P
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