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Blood Volume, Cardiac Size and Renal Function in Dogs with
Hypertension Produced by Goldblatt Technic.

Joun G. GiBsoN, 2ND, AND Roger W, Rosinson. (Introduced by
Henry A. Christian.)

From the Department of Medicine, Harvard Medical School, Boston.

Freeman and Page' found no significant changes in plasma volume
during a period of hypertension experimentally produced by the
Goldblatt technic,” in 3 dogs, 2 of which were completely sympa-
thectomized. We have followed the changes in plasma, cell and
total volume by the dye method of Gibson and Evans® * in 5 female
dogs, none of which were sympathectomized, during periods of
hypertension produced by the Goldblatt technic, varying from 1 to 10
months, in an attempt to correlate observed changes in blood volume
with changes in mean arterial pressure, renal function and cardiac
size as determined by X-ray.

Control mean arterial pressure was established by an average of
12 determinations by femoral puncture over a period of 1 month
prior to operation. In the operative procedure the renal artery
clamp was completely closed and then released 1 to 1% turns. Con-
striction of the right renal artery was effected in each animal first,
followed by constriction of the left renal artery at a subsequent op-
eration 2 weeks later. Recovery from the surgical procedure was
uneventful in all except Dog 23 in which, following the constriction
of the left renal artery uremia developed. Following the com-
plete release of the clamp on the left renal artery this animal sur-
vived but a chronic azotemia persisted.

Renal function was estimated by determinations of phenolsul-
phonephthalein excretion and blood urea nitrogen.

Results are summarized in Table I.

Control mean arterial blood pressures were normal in all dogs.
Following constriction of the right renal artery, there was no change
in pressure in 1 dog, a transient rise in 1 dog and sustained increase
of from 30 to 50 mm Hg in 3 dogs.

In the 4 dogs in which both renal arteries were constricted, pres-

1 Freeman, N. E., and Page, I. H., Am. Heart J., 1937, 14, 405.

2 Goldblatt, H., Lynch, J., Hanzal, R. F., and Summerville, W. W., J. Ezp.
Med., 1934, 59, 347.

3 Gibson, J. G., 2d, and Evans, W. A, Jr,, J. Clin. Invest., 1937, 16, 301.

4 Gibson, J. G., 24, Keeley, J. L., and Pijoan, M., Am. J. Physiol., 1938, 121,
800.
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n n average of 85 mm Hg above the control level. There
radua
was a gi-r, h°ghne over a 3 to 6 months’ period to levels of about
175 mm N were thereafter sustained throughout the course

rvation pt
of the Obsli artery ~riod. In Dog 39, following constriction of the
right rengyeer - only, pressure rose from 110 to 170 mm Hg,
ranged be .. + 155 to 175 mm Hg for a month and following right
nephrectd My fell promptly to the control level; and remained within
normal 1jmits thereafter,

Absolu‘te plasma volume fluct' ated throughout the period of ob-
servatiorl, increases ranging froin 160 to 270 cc and decreases of
from 50 to 230 cc. In 4 dogs the total volume of red cells increased
in 3 and decreased in 1, as did total blood volume. While these
fluctuat ions were considerable, th y bore no apparent relationship to
the degiree or duration of elevation of mean arterial pressure. In
Dog 32, in which the period of p-essure elevation was accompanied
by a (lecrease in plasma and tota! volume, removal of the ischemic
kidneiy produced a prompt return of mean arterial pressure to nor-
mal, @nd the blood volume rose to the control level SImultaneously

T} ere was definite cardiac hypertrophy as shown by X-ray in the
4 dorgs undergoing bilateral constriction of the renal arteries, the
tran}sverse diameter having been increased on an average of 1.4 c¢m
and| the diagonal measurement by 1.6 ¢cm. None of these animals
she ttwed any signs or symptoms of congestive heart failure.

fRenal function was unimpaired, both blood urea nitrogen and
phenolsulphonephthalein exc etion being within normal limits
througbout the period of observation in 4 dogs. In Dog 23, in which
uremia and suhqequent azc emia developed, the blood urea nitrogen
remained elevated aid phenolsulphonephthalein excretion dimin-
ished.

During the period of hypertension no constant trend in the course
of the blood volume was observed. While the volume was in-
creased in some animals, the finding of a decrease in volume during
the period of hypertension in others would seem to indicate that the
elevation in pressure was not dependent upon an increase in the
total amount of circulating blood.

While all animals developed cardiac hypertrophy, congestive fail-
ure did not occur, and in only 1 animal (Dog 34) was there an in-
crease in total blood volume of the degree associated with con-
gestive heart failure in humans.®

No anemia, even in the dog suffering from azotemia, occurred.

The observed fluctuations in blood volume were greater than those
found by Freeman and Page' in sympathectomized dogs.

€«
sure rc

5 Gibson, J. G., 2d, and Evans, W, A.; Jr., J. Clin. Invest., 1937, 16, 851.





