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Effect of Dibenamine on Blood Pressure in Norlnotensive and Hypertensive
Subjects.

HENRY HAIMOVICI AND HOWARD E. MEDINETS.

Frorn the Su,rgical, Medical, and N etLro-psychiatric Divi,sions, Montefiore Hospital, New York
City.

Experimental evidence in animals showing
that the sympathetic nervous system plays an
important part in the mediation of reflex
elevation of blood pressure has been presented
by several authors.1,2,3 in hypertensive
patients, lowering of the blood pressure has
been induced temporarily by means of spinal4

or continuous caudal5 anesthesia, and for
longer duration by extensive dorsolumbar
sympathectomy.'6,7,8 These facts are con-
sidered generally to support the theory that a
neurogenic factor plays a primary role in
the genesis of hypertension.

The clinical evaluation of this neurogenic
factor has proven to be difficult. The avail­
able tests for determining the presence and
degree of the neurogenic element are not
satisfactory because they are non-specific or
the drugs employed act too diffusely. Indeed,
amytal is a central nervous system depressor,
spinal and continuous caudal anesthesia block
both autonomic and somatic functions, tetra­
ethyl ammoniUlll hydrochloride affects both
synlpathetic and parasympathetic ganglia9
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and depresses the resting blood pressure of
both normotensive and hypertensive sub­
jects.10,11 The value of the results thus ob­
tained is questionable.

A drug having a relatively prolonged effect
and capable of blocking specifically sympa­
thetic impulses would meet the requirements
for a desired test. Dibenamine, a new sym­
patholytic agent, appears to possess these
pharmacologic properties.

In order to investigate the role of the neu­
rogenic factor in hypertension, a study of the
effect of dibenamine on the blood pressure
in normotensive and hypertensive subjects
was undertaken.

Methods and Material. Dibenamine (N,
N - dibenzyl - f3 - chloroethylamine - hydro­
chloride) is a new synthetic autonomic block­
ing agent. Structurally it is related to the
nitrogen mustards. Functionally it is a
highly specific sympatholytic and adrenolytic
drug.12 ,13 The dibenamine* used in this in­
vestigation was supplied in ampules as a 5%
sterile solution in 50% alcohol, acidified for
stability. It was administered by the intra­
venous route. An infusion of a solution of
0.9% sodium chloride or of 5% glucose was
first. started. When this was flowing freely,
the desired amount of dibenamine was added
to the flask containing 300 to 500 cc of the
saline or glucose solution and mixed thorough­
ly. The single dosage used averaged 5 fig per

10 Birchall, R., Taylor, R. D., Lowenstein, E.,
and Page, 1. H., A 11t. J. Med. Se., 1947, 213, 572.

11 HailTIovici, H., unpublished data.
* Dibenamine was supplied by the Givaudan­

Delawanna, Inc., Delawanna, N. J., through the
courtesy of Dr. W. IGump.

12 Niekerson, 11., and Goodman" L. S., J. Phar1n.
and Exp. Therap., 1947,89, 167.

13 Hainlovici,, H., PROC. SOO'. Exp. BIOL. AND

MED., 1947, 164, 486.
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FIG. l.
Typical effect of dibenamin8 <••) on the rest­

ing blood pressure and pulse rate in a case of
benign essential hypertension. The vertical broken
lines represent orthostatic blood pressure changes
after one minute in the upright position.

those patients with essential hypertension
whose B. P. fell to normal or below normal
levels. Six out of the 7 subjects in this group
had an uncomplicated essential hypertension
(benign phase) and one had visceral changes
characteristic of the malignant phase of the
disease. In the 17 tests performed in this
group, the average pre-injection B. P. was
180/112, the average post-injection B. P.
was 132/86, with an average change of
-48/-26.

The onset of the depression on the B. P.
occurred occasionally during the infusion,
but in most instances the fall began at or soon
after the conclusion of the drug administra­
tion. The maximum fall was recorded usual­
ly within 30 to 60 'minutes after the onset of
the depression. However, in 2 instances a de­
layed response was seen, and the maximum
depression of the B. P. was noted 2;6 and
40 hours respectively after the completion
of the dibenamine infusion.

The return of the supine B. P. to the pre­
injection lev,el was gradual and took usually
ifrom 24 to 72 hours. Fig. 1 i'llustrates a
typical response of a patient with moderately
advanced essential hypertension.

The depressor eff,ect of dibenamine was
usually ,more marked after the second and
subsequent injections than after the first one,

kg of body weight. The total single dosage,
regardless of weight, never exceeded 500 mg
in our present study. The infusion was given
in most cases over a total period of 60 to 75
minutes. At the completion of the dibena­
mine administration, the vein through which
it was given was flushed with 100 to 150 cc
of normal saline or glucose solution. (We
found this procedure necessary for prevent­
ing local phlebothrombosis, which otherwise
frequently followed dibenamine infusion in
the early stage of this investigation).

The effects of this drug were studied 69
times in 38 subjects (18 normotensive and
20 hypertensive). .A.n10ng the latter, 14 were
suffering fron1 essential hypertension and 6
from systolic hypertension associated with
arteriosclerotic cardiovascular disease.

..t\rterial blood pressure was measured in
the arm by the standard auscultatory method.
The measurements were made in the supine,
sitting and standing positions. The blood
plressure (B. P.) and the pulse rate (P'. R.)
readings were taken at frequent intervals be­
fore, during and after the infusion. In most
instances the observations were carried out
over a period of 24 to 72 hours. i\l1 sub­
jects were hospitalized patients, whose blood
pressure was recorded over a period of a few
days or weeks before the present tests were
undertaken. In addition, the study of B. P.
changes preceding and :following dibenamine
administration was done under standard,
basal conditions. After the infusion the
patients were kept in bed for about 12 to
24 hours.

Results. .A. Effect of dibenamine on the
blood pressure in the supine position.

1. Thirty tests were performed in 18 nor­
motensive subjects (Table I). The average
pre-injection B.P. was 124/73, the average
post-injection B.P. was 122/69, with an
average change of -2/-4. The range of varia­
tions in the post-injection B.P. was between
+30 and -40 for the systolic and between
+20 and -24 for the diastolic.

2. In hypertensive subjects the effect of
dibenamine varied with the type of hyper­
tension. The results obtained fall into 3
groups.

a. The first group (Table I) includes

250

~
:::I:
E 200
E

w
a::
~ 150
(/)
w
a::
a..
-.J 100
<t
Ci:
W
.....
~ 50

w
(/)
-.J
~
a..

5 10
HOURS

/5
n ,,'

20 25



EFFECT OF DIBENAMINE ON BLOOD PRESSURE 165

~ .
o·~

.,.0 00
C:::l ,.....,ZOO

lO C\]

C\i cQ

+1 +1
~ -.:::fi
C\] r-l

I I

00 t-
-.:::fi C\)

I I

00
cQ

+1
C"J
o
r-l

lO
cQ

+1
r-l

+
c;
C"J

+1
C\]

00
~

+1
1:-

lO
~

+1

CD
~
o

if an interval of only 2 to 4 days elapsed be­
tween the injections. This was noted even
when the B. P. had returned to the pre-injec­
tion level during the interval, and might in­
dicate a certain cumulative effect of the drug.
Thus the average of the lowest B. P'. after
repeated dibenamine infusion was 107/75 as
compared to 132/86, the average of the B. P.
after all the injections.

b. The second group (Table I) includes
7 patients with essential hypertension whose
B. P. did not change significantly after the
administration of dibenamine. All the pa­
tients in this group had clinical manifesta­
tions of the malignant phase of essential
hypertension (neuroretinitis, impairm,ent of
the renal function, E.C.G. changes indicative
of myocardial damage, etc.). The effect of
dibenamine on the :B. P. in this group was
either a small depression, no change or even
a slight rise over the pre-injection values.
\Vhen a fall in B. P. did occur, neither the
systolic nor the diastolic pressures ever
reached a normal level. The average pre­
injection B. P. was 231/136, while the aver­
age post-injection B. P. was 204/122.

c. The third group of hypertensives in­
cludes 6 patients with systolic hypertension
and arteriosclerotic cardiovascular disease
(Table I). In this group the B. P. exhibited
only slight variations, and the average pre­
injection and post-injection values were prac­
tically the same (1 77/81 and 170/79) .

B. Orthostatic changes. In most instances
marked postural hypotension, accompanied
by marked tachycardia (140 to 160), was
seen following the intravenous administration
of dibenamine, in both normotensive and
hypertensive subjects. The orthostatic
changes were present usually at or soon after
the completion of the infusion and disap­
peared 12 to 24 hours thereafter. As a rule
postural tachycardia outlasted by about 12
hours postural hypotension.

C. Other effects. The range of variations
in the resting pulse rate was between +36
and -20, 'with an average change of +3.'
This applied to all groups of patients.

Measurement of skin temperatures of the
head and the upper and lower extremities,
under control conditions, were recorded in all
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cases. Release of the sympathetic tone was
apparent first in the head, second in the upper
extremities, and last in the lower extremities.
Delayed or absent responses were noted in
the lower extremities of certain patients.

Observations on these effects and others
(pupillary changes, sweat Junction, pain,
etc.) will be reported elsewhere.

D. Side Effects. Side reactions due to the
administration of dibenamine were either
local or general. Local reactions included
phlebothrombosis, which has been mentioned
already under methods and materials, and
pain in the arm along the vein during the
infusion, which was seen in 4 instances. Most
general reactions were minor. Dryness of
the mouth and congestion of the nose were
seen in practically all cases. Drowsiness and
transient nausea were com·mon. The major
side effects included vomiting in 8 instances,
mental confusion and emotional lability in
3 cases, and one case of mental confusion with
loss of sphincteric control and deep sleep
lasting one hour.

All side effects were transient. A slow,
even rate of infusion and confinement to bed
of the pati!ent for about 12 hours after the
injection, i. e. until the orthostatic hypoten­
sion could no longer be elicited, appeared
important factors in the prevention or re­
duction of the side effects to a minimum.t

Comments. The administration of diben~­
mine resulted in a signifi,cant reduction of the
resting B. P. of subjects !with benign or
moderately advanced essential hypertension
only. These results are at variance with those
presented by Hecht and Anderson.14 Ortho­
static hypotension occurred in both normo-

t Much care was exercised by keeping the patient
in bed during the phase of orthostatic hypotension
because of the possible deleterious effect of the
latter on the coronary circulation in advanced
cardiovascular disease.

14 Hecht, H. H., and Anderson, R. B., Am. J.
Med., 1947, 3, 3.

tensive and hypertensive subjects.
There is ample evidence to show that di­

benamine is a very potent and highly specific
adrenolytic and sympatholytic agent.12,13 It
probably acts directly on the neuro-effector
cells, where it blocks the sympathetic im­
pulses or the action of sympathomimetic sub­
stances (sympathin E, epinephrine). Thus
the B. P. changes induced by dibenamine may
be interpreted as being due· to the blockade
of .sympathetic tone.

The lowering to normal levels of the rest­
ing blood pressure by dibenamine, in sub­
jects with benign or moderately advanced
essential hypertension only, tends to suggest
that: 1. a neurogenic element, i. e. altered
sympathetic tone is present in essential hyper­
tension, and 2. the evaluation of this element
by the administration of dibenamine may be
of great help in the selection of patients when
surgery is contemplated.

Because of its specific sympatholytic ac­
tion, dibenamine offers a valuable tool for
the investigation of the neurogenic component
of a variety of vascular conditions. Further
study is underway.

Summary. 1. Dibenamine hydrochloride,
a new sympatholytic and adrenolytic drug
was administered intravenously in the dosage
of 5 mg/kg of body weight to normotensive
and hypertensive subjects. 2. Reduction to
normal or below normal levels in resting
arterial blood pressure was observed only in
benign or moderately advanced essential
hypertension, but not in the malignant phase.
Orthostatic hypotension occurred in both
normotensive and hypertensive subjects. 3.
The depressor effect started at the end of the
infusion and lasted 24 to 72 hours. 4. All
side reactions were transient, and major side
reactions occurred only in a few instances.
5. The role of the neurogenic factor in essen­
tial hypertension is discussed. The useful­
ness of dibenamine in evaluating the neuro­
genic element is suggested.


