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ETIOLOGY

The first references found in the literature regarding low
blood pressure were experiments carried out on dogs in 1839 by
Blake(18). The normal blood pressure of these animals was de-
termined by inserting a haemodynamometer into the femoral artery
apd observing the height to which the mercury rose; this was
found to be at a level of six and one-half inches. The first
experiment was one in which the animal was not allowed to breathe.
At the very onset the mercury fell to a level of three and one-
half inches and remained there for a period of two minutes, and
during this time the heart pulsations became much slower, The
lungs were then reinflated and the mercury rose to its previous
level of six and one-half inches, in twenty-five seconds.Blake(18)
next removed eighteen ounces of blood from the vein of the test
animal and observed that the pressure dropped markedly. He then
injected a solution of potassium nitrate, fifteen grains to six
drams of water, into one of the test dogs. In ten seconds the
blood pressure began to drop and in thirty seconds it had fallen
to a level of one and one-half inches of mercury, and in forty-
five seconds the animal was dead. Into another dog, he injectéd
six drams of a concentrated infusion of gall, and found that the
heart stopped beating in fifteen seconds. In a few more seconds
the blood pressure began to fall and in a few mimntes the animal
was dead. He then injected an infusion of ten grains of tobacco

into another of his animals. At the beginning of the injection,















pression must be due to decomposition products of choline, such
as muscarine or neurine, rather than thé choline itself. While
Busquett and Pachon(70) were synthesizing choline, King and Stew-
art,(85) having read of the work'of Meltzer and Salant(86), ex-
perimented with the effects of bile upon the vasomotor system.
They observed that one minute following the injection of 5 c.c.
of pure bile the blood pressure dropped from 120 to 50 m.m.Hg.

It had been noted previously that bradycardia nearly always ac-
companied a fall in the blood pressure, but these men were of the
opinion that the blood pressure fell first and that the brady-
cardia followed. Along with their work on bile, they tried two
other substances, sodium glycocholate and sodium taurocholate,
but observed no effect on the pressure after the use of either
one of these.

In 1910, Musgrave and Sison(115) made the observation that
the blood pressure of foreigners tended to become lower after
being in the Philippines for ten years or longer. They thought
that the climate, therefore, might act as an etiological agent
in producing low blood pressure. It is true that there is in-
creased sweating in the tropics but there is no definite kmow-
ledge of the relation of sweating to vasomotor states. It is
also known that there is a cutaneous dilatation associated with
sweating--also pallor with sweating, and sweating with fright.
FProm these kmown factors hypotension camnnot be explained on the

basis of sweating, that is, assuming the hotter climate to be
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the supposed etiological factor. Pearce and Eisenbrey(95), also
in 1910, arrived at the same conclusion as did Heidenhain nine-
teen years before, that the injection of peptone would cause the
blood pressure to fall in marked degrees.

In the following year, 1911, Bdgecombe (48) listed several
conditions in which a lowered arterial pressure was found. He
stated first that persons with a poor circulatory mechanism were
subject to hypotemsion. Several cases of neurasthenia were pre-
sented in which he considered that to be the causative factor.

He thought, too, that gouty or rheumatic manifestations of lum-
bago, sciatica, and neuritis played some part in the altered
mechanism of arterial tone, as likewise did rheumatoid arthritis.
Lastly, he found that phosphaturia was nearly always accompanied
by low blood pressure.

In 1914, the reflex theory was again brought forth, when
Martin and Stiles(8l) stated that the etiology could be based on
this factor. They postulated that the hypotension may be the re-
sult of reduced tonic activity of the vasoconstrictor center, and
if this were the case, the afferent fibers would have a depressor
effect. They also mentioned that it may be due to the dilators,
in which case the fibers would be called excito-dilators. He con-
cluded, much the same as did Hunt(?3), that, "the depressor nerve,
or the depressor fibers, have been believed to effect a lowering
of arterial tension partly through reflex inhibitiem of the heart,

but more extensively, in the animals usually chosen for ezxperiment,
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by suppressing the tonic action of the vasoconstrictor center®.
Mann(21), in the same year, stated that the easiest and most cer-
tain method of producing shock is by exposure and traumatization
of the abdominal viscera. This, judglng from the literature, has
been the method used by nearly all investigators of shock, and
always produces a lowered blood pressure.

Wheelon and Shipley(59), in the following year, doing ex-
perimental work with dogs, discovered that followlng castration
therewmas first about a fifty percent decrease in the vasomotor
response to nicotine, and second, that there was a marked fall
in the systolic blood pressure. After noting these findings,
they implanted testicular grafts and observed a twenty percent
increase in the blood pressure. From these facts, they concluded
that gonorrhea, causing testicular degeneration may be an etio-
logical factor of lowered blood pressure in some instances.

Potter(102), in 1915, stated that the constant use of tobacco
in large quantities predisposes to hypotension. He, also, recog-
nized the well known fact, however, that the immediate effect of
tobacco is to raise the blood pressure.

Simonds(110), in the next year, was of the opinion that low
blood pressure due to hemorrhage and circulatory shock were iden-
tical in mechanism, in that in both, the venous supply to the
right heart is the critical factor. However, he sald that in
circulatory shock there is a large reservoir of blood in the

.splanchnic area and in the liver, while in hemorrhage this con-



dition does not exist.

In 1916, Lawrence(77), reported that low blood pressure
was present in cases of anemia, acute infections, debilitating
diseases, and neurasthenia. He, also, was of the opinion that
functional hypoadrenia caused lowered arterial tension. In the
same year, Bayliss(1l4) in Iondon presented two etiological fac-
tors--acute blood loss, and vasodilatation of the peripheral ves-
sels.

In the following year, Pike and Coombs(10l), reported a case
in the literature of section of the spinal cord in the upper
thoracic segment. They noted that in this case there was an
associated drop in the arterial pressure and they attributed
this fall to the traumatic injury. Also, in 1917, Simonds(1ll)
of Chicago observed that after injection of a fat embolus and a
solution of peptone into the vein of an experimental animal, a
condition that resembled that of surgical shock in man resulted.
He stated that the drop in the pressure followed only thirty
seconds after injection of the peptone. The injection of the
fat required several minutes to activate the fall that was com-
parable to that caused by the peptone solution.

Two years later, Dearborn(40), after reading about arterial
hypotension, ventured his opinion that it was quite certain that
at least a part of the lowness of the arterial temnsion was in
reality the lowness of the tension of the muscles on which the

syphyguomanometer cuff rested. He based his opinion on the fact
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that muscle, fat and connective tissue are far from being the
¥jdeal fluids" that the cuff-method theory demands.

In 1920, Dr. Thomas McCrae presented, in one of his clinics,
his conception as to the etiological factors concerned in pro-
ducing low blood pressure. He stated that the myocardium, ar-
teries, capillaries, and the blood should all be considered as
possibilities. He proved that he had seen cases of lowered
pressure in which the heart wall itself had been pathological.
The pathologlical processes present had varied from fatty degener-
ation to that of an acute myocarditis. He, also, stated that in
cases of chronic aortitis the blood pressure was usually low,.
Although he gave no proof regarding the effect the capillaries
might have played, he indicated that they may have been the seat
of the pathology. The evidence that he presents that points to-
ward the veins is that they may hold a large amount of blood,
and thus keep it from reaching the heart. Or, the blood itself
may be the causative agent, depending-upon its guantity and
guality. If there is an abnormal diminution of blood there will
be a marked drop in the arterial pressure, and if the viscosity
is lowered by saline injections or other intravenous medicaments
the pressure will also diminish., If the carbon dioxide combining
power is decreased sufficiently to cause an acidosis there will
be a relative relaxation of the cardiac and arterial musculature
with a resultant slowing of the circulation in the capillaries,

causing a decrease in the blood vressure, Finally, McCrae(79)












mental work on dogs using barbital anesthesia and found that the
blood pressure could not be reduced to shock levels by trauma to
one of the posterior extremities, but that after histamine injec-
tidons and massage to the limbs, the pressure did fall considerably.

Sanders{107), in the following year, reported a case history
of a young man, twenty one years of age, who felt -something *hreak®
in his abdomen, while running. He appeared for an examination and
it was found that his blood pressure was below the normal for his
age and sex. Sanders said that it seemed reasonable to assume
that a lesion in the autonomic nervous system was incurred at
that particular time and that it was the cause of his hypotension.

In 1931, Blalock(2l) did more experimental work on dogs. This
time he traumatized their extremities and noted a marked drop in
the systolic blood pressure. After A=termining the difference in
the weight of the injured and the non-injured members, he noted
that in all instances, it amounted to more than four percent of
the total weight of the animal. After bleeding another dog four
percent of its body weight during a similar period of time, the
blood pressure also fell, thus the blood loss into the injured
limb was believed to be responsible for the fall in the blood
pressure. He concluded, therefore, that the loss of fluid into
the traumatized reglon was the chief, if not the sole, cause for
the reduction in the blood pressure. In doing further work on
dogs with extensive burns, Blalock decided that he could not

blame the loss of fluid alone for the drop in the pressure for















level, without change in the pulse rate, temperature or respir-
ation. They stated that unless the pressure was noted with es-
pecial care the change might go on unnoticed. These observa-
tions were based on 4733 consecutive major operations. One
hundred seventy-five of these cases were operations on the stom-
ach, and of these, in seventeen the blood pressure fell to 80
m.m.Hg., or less. There was a marked fall in twenty-nine cases

of the two hundred and nine that presented biliary disease. In
forty-five operations on the small intestine, in only two did

the pressure fall to 80 m.m. Hg., and in both of these an ilec-
stomy was done. In determining the causative factor in these
abdominal reactions, the pathways by which afferent impulses
might pass from the disturbed field are the vagl, sympathetic,
and the intercostoabdominal nerves to the perlitoneum and ab-
dominal wall. The most plamgible theory, according to these
authors, seems to be the stirmlation of the vagi and carrying

of impulses to the medullary center, although this has, as yet,
not been proved. The method of action of impulses is still dis-
puted. They may lower the blood pressure by stimulation of vaso
dilator centers,or by inhibition of the vasoconstrictor center.This
theory is denied by Howell, but upheld by Rosenblewth and Cannon.
Phemister stated,®clinically, it is difficult to distinguish be-
tween vagus autonomic reflexes and sympathetic or parasympathetic.
abdominal reflexes because of the overlap of nerve supply and of

the diffuse nature of the stimilation in the cases of manipula-
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