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Effect of Mephentermine on Venomotor Tone, Blood Flow and Arterial

Pressure in Forearm of Man.*

A. W. HorsLEYt AND Joun W. EcksTEING

(26179)

(Introduced by Henry E. Hamilton)

Dept. of Internal Medicine, State University of Iowa College of Medicine, Iowa City

Mephentermine sulfated is used effectively
in treatment of hypotension(1-3), but there
is confusion regarding the means by which
the drug restores arterial pressure. A pres-
sor amine may elevate arterial pressure by in-
creasing arteriolar tone, increasing cardiac
output or a combination of both(4). Welch
et al. reported that mephentermine had little
effect on peripheral arteriolar resistance in
the dog but exerted its effect primarily on
myocardial contractility (4). Several authors
reported an increase in myocardial contrac-
tility after administration of mephentermine
without reference to its action on the peri-
pheral arterioles(5,6). Brofman et al.(3)
found little change in cardiac output in man
and dogs and attributed the elevation in ar-
terial pressure to increased peripheral resis-
tance. Aviado(7) reported vasodilation in
the dog after intraarterial injection of me-
phentermine but Borden found vasoconstric-
tion(8).

* Supported by research grant from Nat. Heart
Inst., P.HS,, and from Towa Heart Assn.

t Research Fellow of Am. Coll. of Physicians.

t Established Investigator of Am. Heart Assn.

§ Wyamine®, Wyeth Labs., Philadelphia, Pa.

The effect of a pressor amine on cardiac
output will depend not only on response of
the myocardium, but also upon the changes
induced in venous tone. Venous constriction
with a chift of blood from the periphery
would increase amount of blood available to
the heart and help increase output. Data re-
garding the effects of mephentermine admin-

istration on venous tone in man are not avail-
able.

Because of these discrepancies, and since
there may be a species difference, it seemed
important to study the effect of mephenter-
mine on forearm venous tone and blood flow
in man.

Method. Normal male students were
studied while lying supine. Room tempera-
ture was maintained at 79-81°F and every ef-
fort was made to keep the subjects comfort-
able. They remained in the recumbent posi-
tion for at least 60 minutes before experi-
ments were begun. Arterial pressure was
measured intermittently with a cuff on the
right arm. Venous pressure was measured
in the antecubital vein of the dependent right
arm with a strain gauge. The data were ana-
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lyzed by the methods described by Fisher
(11).

Blood flow was measured in the left fore-
arm of 5 subjects by wvenous occlusion ple-
thysmography (9,10). Temperature of water
in the plethysmograph was maintained at
32°C. A cuff was placed distal to the plethys-
mograph and inflated above systolic pressure
during measurements to exclude the circula-
tion in the hand. The congesting cuff was
placed close to proximal end of the plethys-
mograph and optimal collecting pressure.
usually about 40 mm Hg. was selected by
making preliminary flow measurements.
Rates of change of arm volume were recorded
with a sensitive pressure transducer. which
measured changes in water level in a cylinder
attached to the top of the instrument. Blood
flow was calculated in ml‘min, 100 ml of fore-
arm tissue. Flow measurements were made
until a steady state was achieved. Control
values were then obtained over a 20 minute
period by making 4 flow measurements for
each 5 minute period. The control value for
each experiment is the average of all control
measurements. Blood flow measurements
after mephentermine were made at the rate
of 3 per minute and values reported are aver-
ages of flows during the second, third and
fourth minute following drug administration.
This period includes the peak response but
avoids giving undue weight to single observa-
tions. Mean blood pressure was calculated
by adding one-third of pulse pressure to dias-
tolic pressure. Observations after mephen-
termine are average values obtained during
the secand, third and fourth minute after sin-
gle intravenous injection of 25 mg of the
drug. Peripheral resistance was calculated
by dividing mean pressure in mm Hg by flow
in m1/100 ml for forearm tissue and expressed
in arbitrary units.

Venous tone was measured in 5 subjects by
the plethysmographic method previously de-
scribed(12). This method yields information
which permits construction of venous pres-
sure-volume curves. These curves express in
ml/100 ml of forearm tissue the volume of
blood in the forearm veins at any level of
transmural pressure between 0 and 30 mm
Hg. The final point on the curve, venous vol-
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ume at 30 mm Hg, is termed arbitrarily ve-
nous distensibility. A high value represents
dilatation or reduced venous tone, a low value
represents constriction or increased tone.
Since venous pressure-volume characteristics
are the same in both arms, the naturally oc-
curring venous volume of the forearm is the
volume co-ordinate at the point on the curve
which corresponds to venous pressure meas-
ured in the arm not in the plethysmograph.
This volume co-ordinate is determined by
drawing a perpendicular from the point on
the pressure axis which corresponds to the
level of measured venous pressure. Four con-
trol observations were made over a 30 min-
ute period and average values are reported.
The recorded forearm venous responses after
drug  administration represent maximal
changes observed after injection of 25 mg.

Results. (Tables T and II) Arterial pres-
sure increased in each experiment. Mean
blood pressure increased by an average of 30
mm Hg (p<0.01) or 31.8%. Venous pres-
sure increased in each experiment. The av-
erage change was 1.7 mm Hg (p<0.02) or
13.2%.
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Venous distensibility decreased in each of
the 8 experiments. Average decrease in dis-
tensibility was 0.8 ml/100 ml of forearm tis-
sue (p<0.01), a change of 22.1%. The na-
turally occurring venous volume decreased
from an average of 3.1 ml/100 ml to 2.5 ml
(p<0.02), a decrease of 18.5%. Even
though the pressure distending the veins in-
creased, venous constriction was sufficient to
shift blood from the forearm. Blood flow for
the second, third and fourth minutes after
drug administration decreased in each of the
5 experiments. Decrease in flow averaged
26.6% or 1.4 ml/100 m! of forearm tissue
(p<0.05). Peak reduction in flow occurred
within 1 to 2 minutes and returned to near
control levels within about 10 minutes.

Calculated peripheral resistance increased
from an average of 30 units during control
periods to 64 units after mephentermine ad-
ministration .(p<<0.02).

Discussion:. These results show that fore-
arm blood flow decreases in normal men after
intravenous administration of mephenter-
mine. Rapid single injections of the drug
were used for this study but similar results

were obtained in one subject when the ex-
periment was repeated with a 5 minute intra-
venous infusion of mephentermine. These
observations are in agreement with Borden
(8) and Brofman(3). They do not indicate,
however, that the same response should or
would be expected in the subject with hypo-
tension. In many forms of acute hypoten-
sion, there may be loss of veromotor tone and
pooling of blood in the periphery(13). This
reduces venous return and leads to a fall in
cardiac output. Mephentermine produces
peripheral venous constriction with a shift of
blood from the periphery as these experiments
show. Since it alse increases contractility (4,
5,6), it would be expected to restore cardiac
output. This increase in total blood flow
could restore arterial pressure without an as-
sociated increase in arterial resistance.

We measured cardiac output in 14 normo-
tensive and hypotensive dogs and found that
mephentermine caused it to increase in each
instance. In 5 dogs, however, arterial pres-
sure increased appreciably immediately after
the drug before cardiac output changed. This
indicates that mephentermine produced an
increase in arteriolar tone initially. The later
effect was increased resistance as well as in-
creased arterial pressure and total blood flow.

The changes in forearm venous tone and
blood flow after mephentermine could be due
in part to an effect on the central nervous sys-
tem, a direct action on the vessel or reflex
neural adjustment secondary to an alteration
in cardiac output. Swaine(15) reported evi-
dence that mephentermine increases cardiac
output primarily by releasing catechol
amines. He suggested that this effect was
limited to the myocardium and did not influ-
ence response of the peripheral vessels. If
mephentermine exerts its effect on the myo-
cardium by releasing catechol amines, it
might act in the same way on the peripheral
vessels. Such a hypothesis would be plaus-
ible since norepinephrine has been reported
to produce venous constriction(12) and to
reduce blood flow in the extremity(16).

Summary. Forearm blood flow and veno-
motor responses to intravenous injection of
mephentermine were studied in normal men.
In each experiment blood flow decreased
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while arterial pressure increased. Venous
pressure increased while forearm venous dis-
tensibility and venous volume decreased in
each subject. In each case blood shifted from
the forearm. These experiments indicate that
mephentermine administration increases both
peripheral resistance and venous tone in man.
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Employment of starch gel electrophoresis
as a means of protein separation has found
wide application. Serum proteins(1), hor-
mones(2), serum(3,4) and tissue(5) enzymes
have been characterized by this technic. Al-
though several recent investigations have
been concerned with the enzymes of human
serum(3,4), little information is available on
the enzymes of laboratory animals. Protein
migration in a number of animals(6-11) and
esterase migration in starch block in several
species(12) have been published. 1In the
present study the occurrence and distribution
of esterase, cholinesterase, aminopeptidase,
cytochrome oxidase, beta-glucuronidase, acid
and alkaline phosphatase and ceruloplasmin
oxidase in the sera of man and 6 species of
experimental animals are compared. Suc-
cinic, lactic, beta-hydroxybutyric and glu-
tamic dehydrogenases were also studied in

* Supported in part by a grant from California
Tuberculosis and Health Assn.

human serum. To provide a broader basis
of comparison and for orientation, serum- pro-
tein patterns are also included.

Materials and methods. Species studied
and number of individuals in each follow:
Man (Caucasian) 30, monkey (Cynomologus
from Philippines) 3, dog (mongrel) 3, rabbit
(New Zealand White) 8, guinea pig (hybrid)
8, rat (Sprague-Dawley) 8, mouse (Webster
strain of Swiss) 10. All subjects were adult
males.

Starch gel electrophoresis was carried out
under conditions described by Smithies(1).
Specimens were absorbed on filter paper and
inserted in a slot 10 cm from the cathode in
parallel with a specimen of human serum.
Following electrophoresis, the gels were sliced
in half longitudinally. One. half was stained
for protein with Amido-black 10 B and en-
zymatic activity was determined in the other
(4). Gels were photographed and schematic
representations prepared. Differences in mi-



