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“* Part of this report has been orally presented

at the meetings of Japanese Society of Circulation = Abstract=
in Niigata City, Japan on May 11, 1974.
1) Assistant Professor of Pharmacology, Chung-ang The clinical efficacy of Ethaverine, a peri-

University; ) _ pheral vasodilator, was studied according to a
72) Professor & Chairman, Department of Pharma-
cology, Chung-ang University; & University of

North Carolina School of Medicine. diabetic patients with peripheral arterial disea

double-blind, non-cross over method in 29
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ses. The clinical improvement was assessed
from the history of patients including the in-
cidence and frequency of intermitten claudica-
tion. Ethaverire, after 4 weeks of therapy, was
not effective in improving clinical symptoms
compared to placebo. Ethaverine, however,
was an efective vasodilator than placebo. The
quality of vasodilation induced by Ethaverine,
was similar to that of alcohol.

A new clinical method of studying peripheral
vasodilator was presznted.

The clinical symptoms of peripheral vascular
arterial disease in the lower extrimities include
reduced intensity of palpable pulses, coldness,
and discoloration of the skin. Intermittent
claudication may be present. Pathologic chan-
ges in vessel architecture precede the symp-
toms, and recognition of impending vascular
insufficiency is a determining factor in select-
ing vasodilating therapy or surgical manage-
ment. Alsec, post-operative patients who have
chronic peripheral vascular arterial disease may
be candidates for subsequent vasodilating the-
rapy?. Peripheral vasodilators, according to
the series of reports, may be indicated in
vasospastic peripheral vascular condition rather
than an occlusive vascular disease and the
vessel responds best when a relatively large
vascular beds are involved rather than a small,
capillary beds?,

Recently, the clinical efficacy of peripheral
vasodilators have been challanged by many
clinical investigators and clinicians. In  this
study, we have re-evaluated the efficacy of
Ethaverine HCI as peripheral vasodilator in
patients with vasospastic peripheral arterial
disease.

Ethaverine is claimed to be two to four
times as potent a spasmolytic agent as papave-
rine in a variety of laboratory and clinical

work®,

METHODS AND MATERIALS

A group of referal patients were evaluated
and 30 patients were admitted to this study, who-
met the requirments for admission. Twenty--
nine patients have completed this double-blind,
non-crossover study. These 29 patients, aged:
between 28 and 72 years old of 14 males and:
15 females, were diagnosed as having diabetes.
mellitus, controlled well on diet,
insulin or an oral anti-hyperglycemic agents..

Admission Requirements were unequivocall:
evidence of peripheral arterial disease of at.
least three months duration and a pressure
difference between upper arm and ankle of 20-
or more mmHg; a peripheral vascular bed
reactive to an oral ingestion of 32 ml of luke-
warm ethanol as domonstrated by changes
observed in blood flow patterns, in ankle blood
pressure, and in skin temperature of the legs;
and no evidence of acute obstructive or occlu-
sive disease of major arteries or veins. Exclu-
ded from the study were patients who has
bronchial asthma; anemia; polycythemia; colla-
gen disorders or dermatological diseases which
may affect the blood flow; pregnancy; or heavy
smoker or drinker.

General Outline of the Protocol is that,
during the first two week observation period,.
each patients was given one capsule of place-
bo (identical in its appearance and teste to
Ethaverine) 100 mg, three times a day prior
to each meal. During the second four-week.
period, each patient was given either Ethave-
rine or its Matching placebo, according to the
randomize code, 100 mg three times a day prior-
to each meal. Patients were not aware of whe-
ther he or she was taking placebo or Ethaverine-
throught the entire period of this study.

Each patient was asked to returned to the:

laboratory, weekly, after taking one capsule:
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of either the drug or placebo with a light
breakfast for the studies of peripheral circula-
tion. Each patient was strictly instructed not
to take coffee, tea, or soft drinks containing
of caffeine, or not to smoke for 24 hour
period. Patients were also asked not to take
any antihypertensive medications, antianginal
drugs, bronchodilators, or other sympathomi-
metics agents for 24 hours prior to coming to
the laboratory for the study.

After the patient rested for 30 minutes in
a quiet room air-conditioned at 26°C, and
humidity maintained at 40, a resting impe-
dance flow of both legs was measured. Then-
one capsule of either active drug or placebo
was given and the impedance flow measured
for two-hours. At the end of two-hour period,
32ml of lukewarm alcohol was given, and
the flow measured for another 60 minutes.

Clinical Impression was assessed from the
history of patient, changes in the skin tempe-
rature and general changes in the color of skin,
changes in the ankle blood pressure, and the
presence or abscence of pulsation over dorsalis
pedis artery.

Impedance blood flow was measured by
using an impedance plethysmograph (Systron
Donnor, Palo Alto, California) and recorded
on a Physiograph (Desk Model DMP-4-A,
Narco Biosystems, Inc., Houston, Texas).

In the impedance system, a 120 KHz signal
is introduced into an outer set of electrodes
designated E;, E; which defines the length of
the segements and detects changes in the
electrical activity that are synchronous with
the heart beat (see Figure A).

Different oscillator frequencies are used in
each impedance plethysmograph to prevent
harmonic distortion between units. The bridge
is balanced, and pulsations are recorded on a
Physiograph. Following each bilateral study,

Fig. A. Impedance plethysmograph system for me-
asuring blood pulse volume to calf segements.
during coamtrol and evaluation periods..
Extrapolation of the pulse contour slope
corrects for venous runoff and predicts the-
maximal amount of blood delivered to the
segment during one pulse cycle.

electrode levels are switched to a substitution
decade resistance circuit to balance the bridge.

A series of 0.1 to 1.0 electrical resistance
standards in ohsms are recorded and compared
with the pulses. The electrical information is
expressed volumetrically. Pulse volumes obta-
ined from the leg segments during control
periods are extrapolated to the begining of
systole in order to correct for venous runoff,
and the information is applied to a volume
formula. Each pulse volume multiplied by the
pulse rate expressed blood flow to the leg
segments, and the minute volume is divided
by leg volume and expressed per 100ml of

tissue blood flow.
RESULTS

Upon breaking the double blind code, it was
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found that 8females and 7 males took placebo
during the second 4-week trial period, and 7
females 7 males were receiving Ethaverine.
An over-all improvement in “clinical imp-
‘ression” was observed in 9 out of 14 patients
receiving Ethaverine (64.2%), and a similar
improvement was found in 7 out of 15 patients
on placebo (46.7%), and the difference between
‘Ethaverine and placebo was not statistically
-significant.
‘Based on the blood flow measured by impe-
-dance plethysmograph, Ethaverine caused a
marked increase in blood flow in 9 out of 14
‘patients, while placebo caused a moderate
degree of vasodilation in 5 out of 14 patients,
and the difference between Ethaverine and
placebo was statistically . significant (p<C0.05
by Wilcoxon Matched signed ranks test).
The resting blood flow measurements during
‘the second 4-week Ethaverine or placebo trial
period, was plotted against the controls in
-each patient (Figure 1). Ethaverine caused a
marked rise in blood flow compared to the

.controls, and against the placebo effect.
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Fig. 1. The resting blood flow of lower limbs
before (Control and after taking Ethaverine
(Rx) or placebo (P) were compared. The
resting flow was increased after the drug
(Rx) compared to the controls.
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The degree of vasodilation induced by Et-
haverine was similar to that of induced by
alcohol (Figure 2). The degree of vasodilation
induced by Ethaverine was linearly related to
the flow after alcohol ingestion and the slope
was 0.98, almost of 1.0. No vasodilation, but
actually reduced resting flows, were observed
with placebo as compared to the flows after
the alcohol (Figure 2, Table 1).
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Fig. 2. The resting flow after Ethaverine (Rx) or
placebo (P) was compared to the flows
following ingestion of alcohol. The vaso-
dilation induced by Ethaverine and alcohol
was similar in that the slope of correlation
was (., 98.

In order to find whether the observed vaso-
dilation after Ethaverine was qualitatively
similar to that of alcohol, after the measure-
of

Pplacebo was given to each patient together

ments resting blood flow, the drug or
with 32m} of lukewarm alcohol and the flow
remeasured (see Methods & Marterials). The
oretically, if the vasodilation has been maxi-
mally achieved by Ethaver then no additional
vasodilation may be induced by ingestion
of alcohol and Ethaverine. However, if the
vasodilation induced by the drug or placebo
was qualitatively different from that of vaso-
dilation induced by alcohol, then an additional

6 —
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Table 1. Circulatory responses to alcohol, ethaverine and its placebo (ml/min/100 gm of Leg Muscle)

Group Control Alcohol Drug or placebo Drug or placebo-+alcohok
Ehtaverine 1.97240. 188 2.10£0. 161 2.13%0. 201 2.2674:0.198
100% 115.9-46.79* 125, 2410, 39* 115.74£7.25%
Placebo 2. 384-0. 236 2. 562:0. 280 2.1840. 241 2.76+0. 260
100% 130. 149, 76* 105.9-411.85 129. 06, 63*

* Statistically significant (p less than (.05 or less)

* The percental value calculated against drug or placebo as 100%

increment in blood flow should be recorded
by taking both the drug or placebo and alcohol.

After placebo and alcohol, a marked vasodila-
tion was observed (Table 1, Figure 3), while
no additional vasodilation was observed after
Ethaverine. ’

No severe or unsual side effects were obser-
ved during the four-week study on Ethaverine

or placebo.
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Fig. 3. An additive effect between Ethaverine and
alcohol, of placebo and alcohol in each
case, was compared against the effect of
Ethaverine (Rx) or placebo alone. No fur-
ther vasodilation was observed after Etha-
verine and alcohol, compared to Ethaverine
alone.

DISCUSSION

The circulation in the upper and lower limbs

of man is so regulated that at all times it is

adequate for local tissue needs and consistent:
with the requirements of the body as a whole.
These two governing influences are frequently
opposed and to maintain a correct balance a.
complex vasomotor mechanism is required,
This mechanism consists of the blood vessels.
themselves, and those factors such as mervous.
and humoral agents which regulate blood:
vessel activity. However, in diabetic patients,
usually, atherosclerosis and generalized arteri-
osclerosis comonly occur. Patients with diabetes.
tend to have hypercholesterolemia and other
evidences of a distrubed fat metabolism. In
these patients, clinical symptoms and signs of
peripheral vascular circulatory failures and.
‘intermittent claudication’ may occur often.
Since the peripheral circulation is regulated.
by endogenous as well as exogenous factors
including environmental factors, evaluation of’
clinical efficacy of vasodilator becomes some-
what difficult. Perhaps, the method described
herewith, may be sufficient to conduct such a.
study in man.

Based on our data, the clinical impression
including the incidences and {requencies of
intermittent claudication, was not the best
method of evaluating the clinical efficacy of
peripheral vasodilators. Nevetherless, the aut-
horities including the Food and Drug Admini-
stration of U.S. government insist on showing

the clinical improvements after taking wvaso-
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odilators. In this sense, then Ethaverine was
ot an effective vasodilator.

As a vasodilator, however, Ethaverine was
-as effective as Jukewarm alcohol. It has been
reported that alcohol was a potent peripheral
‘vasodilator®, In our double-blind, controlled
-clinical study, Ethaverine was better than
Dplacebo in inducing vasodilation in diabetic
patients with vascular diseases.

Probably, inorder to improve clinical symp-
toms Of peripheral vascular ‘insufficiency’,
Ethaverine most be given over longer period
-of time and 4-week trial period, applied in

this study, was insufficient in period of time.
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