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Effect of Guanethidine Therapy on Total Blood Volume in Patients
With Essential Hypertension. (27285)

GerHARD H. MUrFLHEIMS* AND GoroNwYy O. Broun, Jr.
(Introduced by D. L. Azarnoff) (With technical assistance of Mrs. Marjorie Records)
Department of Medicine, Cardio-Pulmonary and Radioisotope Laboratories, St. Louis University
School of Medicine and University Hospital, St. Louis, Mo.

The maintenance of circulatory homeosta-
sis is intimately connected with the proper
relationship between capacity of the vascular
bed and blood volume, or, as Gregersen(1)
has expressed it, “what there is room for and
what happens to be contained in the system.”
Essential hypertension in which total periph-
eral resistance is known to be increased, is a
disproportion between these 2 parameters,
leading to an increased arterial blood pressure.

The purpose of this investigation was to
find out whether a change of blood pressure
occurring in patients with essential arterial
hypertension would be followed by a change
in blood volume. Direct information concern-
ing this relationship is not available although
data related to this subject have been pre-
sented by Rochlin et al.(2) who, comparing
blood volume in a group of normotensive and
hypertensive patients by using the Cr5 cell
volume-hematocrit method, found a decreased
blood volume in hypertensive patients. In
the present study total blood volume was
calculated in a group of patients with essen-
tial arterial hypertension by determining red
blood cell volume and plasma volume with
Cr®! and albumin iodinated with I'3! respec-
tively.

Methods. Five female patients with essen-
tial hypertension who had been followed for
several years in the Hypertension Clinic, St.
Louis University Hospital (Firmin Desloge
Hospital), were selected for this study. The
only medication received by the patients
was guanethidine [2-octahydro-l-azocinyl)-
ethyl]-guanidine sulfate),t which was admin-
istered for from 4 to 6 months. Neither diet
nor salt intake was restricted. Seasonal varia-
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tions in blood volume were excluded by con-
ducting this study during the winter months.
All patients had passed the menopause. When
the investigation was begun the patients se-
lected were taking part in a group study to
evaluate the clinical usefulness of guanethi-
dine in treatment of essential hypertension.
Therefore when the first total blood volume
determination was done the patient’s blood
pressure had been lowered by administration
of the drug. Total blood volume was measured
again 61 to 143 days after discontinuation of
medication, when the blood pressure had re-
turned to or toward pretreatment level. All
blood volume determinations were done with
the patient in the recumbent position and
after an overnight fast. Total blood volume
was calculated as red cell volume plus plasma
volume. Red blood cell volume was meas-
ured first by using Cr®! tagged red blood cells
(3), and immediately thereafter albumin
iodinated with I'3! was injected to measure
plasma volume(4). After centrifugation plas-
ma was separated from red cells. A 2 by 2
inch well type scintillation counter with a
pulse height analyzert was used to determine
radioactivity in all samples. No significant
radioactivity above background was found
when the I'3! samples were counted in the
chromium area.

Results and discussion. The results ob-
tained are summarized in Table I. Following
gradual withdrawal of guanethidine, the sys-
temic arterial blood pressure rose in all in-
dividuals. The increase in systolic blood pres-
sure in the standing position varied from 8
to 42 mm Hg, and in the recumbent position
from 9 to 39 mm Hg, while the rise in dias-
tolic pressure in the standing and recumbent
position ranged from 11 to 28 mm Hg and
from 8 to 33 mm Hg respectively. The rise
in blood pressure was accompanied in all ex-
periments by a consistent and marked fall in
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total blood volume, mainly due to a decrease
in the plasma volume compartment; red blood
cell volume underwent a lesser though con-
stant reduction. Total blood volume, plasma
volume and red blood cell volume fell by a
mean of 9.9, 12.2, and 6.1% respectively. In
all patients the venous hematocrit and total
body hematocrit increased, while the F-cells
factor(5) remained essentially unchanged.

Changes in blood volume after administra-
tion of drugs, which presumably modify the
capacity of the vascular bed since they are
vasopressor or vasodilator drugs, have been
studied in acute experiments by several in-
vestigators. Kaltreider et al.(6) estimated
blood volume by the azo-blue dye (T-1824)-
hematocrit method in normal individuals and
found that administration of epinephrine pro-
duced a prompt and definite decrease in plas-
ma volume and in the majority of subjects a
slight increase in red cell volume. A similar
fall in plasma volume was reported by Fin-
nerty et al.(7), when levarterenol was given
to normal individuals. These investigators,
however, found no change in the red cell mass
when total blood volume was measured by
the dye (T-1824) and Cr®! tagging procedure.
In dogs in which a pump of controlled con-
stant output was substituted for the left ven-
tricle, levarterenol decreased the capacity of
the vascular bed by 12% and hexamethonium
increased it by 15%(8). Recently Brunjes
et al.(9) showed that a chronic hypovolemic
state and a decreased red cell mass may be
present in individuals with pheochromocy-
toma. Shu Chen(10) found a rise in total
blood volume due to an increase in the plasma
volume compartment and no change in red
cell volume in sympathectomized dogs.

It has been postulated that the reduction
in blood pressure following administration of
guanethidine is primarily due to relaxation of
sympathetic venoconstriction, leading to pool-
ing of blood in the venous system and a fall
in cardiac output, since the peripheral resist-
ance decreased only slightly(11). By com-
paring the experimental results in the present
study before and after discontinuation of
guanethidine, it is evident that blood pres-
sure was lowered and total blood volume was
increased while the drug was being adminis-
tered. When guanethidine was withdrawn
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blood pressure rose and total blood volume de-
creased. One wonders whether the abrupt
discontinuation of vasodilators in patients
with essential hypertension may not lead to
the coexistence of a high arterial blood pres-
sure with a reduction of the vascular ca-
pacity in the presence of an increased blood
volume if the vasodilating effect of the drug
disappears before the circulation has adjusted
to the decreased vascular capacity by a de-
crease in blood volume. Such a set of cir-
cumstances would seem to increase the risk
of pulmonary congestion and pulmonary
edema. Therefore gradual reduction of any
drug with vasodilating properties would seem
indicated, until information is available about
its duration of action and the time necessary
to reestablish circulatory homeostasis by a
decrease in blood volume. Such caution
would seem especially valid in patients with
essential hypertension where cardiac hyper-
trophy and dilatation are frequently present
and the cardiac reserve may be compromised.

Summary. Total blood volume was deter-
mined in 5 female patients with essential arte-
rial hypertension during and after treatment
with guanethidine. Administration of the
drug resulted in a decrease of arterial blood
pressure and an increase in total blood vol-
ume. The increase in total blood volume was
mainly due to an increase in plasma volume.
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