Influence of the Kidney on Electrolytes of the Aorta.*
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Previous investigations from this labora-
tory have demonstrated a positive correlation
between potassium concentrations of arterial
tissue and blood pressure levels(1). The in-
creased aorta potassium content in renal hy-
pertensive rats, first shown by Tobian and
Binion(2), was considered to be a specific
response to the ischemic kidney.

In the following exi:)erimentJ an attempt
was made to clarify the influence of the kid-
ney on potassium content of the aorta in re-
lationship to blood pressure. The effects of
nephrectomy and ureteral tie on electrolytes
of the aorta and blood pressure in hyperten-
sive rats were studied for this purpose.

Methods. Six-weeks-old male Long-Evans
rats were subjected to a modification of
Grollman’s method for inducing renal hyper-
tension(3), .., uninephrectomy and a fig-
ure-of-eight ligature around the remaining
kidney. In a group of rats which exhibited
significant hypertension 6 to 8 weeks later,
the ligatured kidney was excised. After ap-
proximately 3 hours, blood pressures were
obtained (4) and the animals then sacrificed.
Blood, heart, skeletal muscle and aorta were
removed for analyses of sodium and potas-
sium as previously described(5).

A second group of hypertensive rats were
subjected to ureteral ligation of the ischemic
kidney. Three hours later, blood pressures
were determined and the animals sacrificed
for similar analyses.

A number of control groups were also
studied, consisting of normal rats with bi-
lateral nephrectomy, bilateral ureteral liga-
ture, and sham operated by renal manipula-
tion only. Two groups of rats subjected to
the figure-of-eight renal ligation but which
remained “normotensive” were also included.
One group was nephrectomized and the other
had a ureteral ligation performed. These
rats as well as the normal controls were ex-
amined for blood pressure changes 3 hours

* Aided by a grant from N.ILH.

after operative procedure, then sacrificed for
analysis of electrolytes of similar tissues.

Results. 1n Table I are presented results
obtained from the intact rats. In rats of all
groups, nephrectomy, ureteral ligation and
renal manipulation, there was a small decline
in blood pressure. There was also a slight
decrease in sodium and potassium content of
the aorta in nephrectomized and ureteral li-
gated rats as well as a slight decrease in myo-
cardial potassium. Sodium content of the
skeletal muscle of the operated rats was sig-
nificantly increased.

Table II shows the results in hypertensive
and ‘“normotensive” rats. Nephrectomy in-
duced a marked fall in blood pressure of hy-
pertensive rats (70 mm Hg) and only an
insignificant decreasé (12 mm Hg) in hyper-
tensives with ureteral ligation. There was
relatively little change in blood pressure
level of ‘“normotensive” rats subjected -to
these operative procedures.

There was a marked fall in blood pressure
to normal levels in the hypertensive rats fol-
lowing nephrectomy, associated with a de-
crease in aorta potassium content to normal
from the originally elevated values. Aorta
potassium content and blood pressure re-
mained at elevated levels in hypertensive rats
subjected to ureteral ligation. There was
little change in aorta sodium content of
either group.

In the “normotensive renal” ligated rats
the elevated aorta potassium content fell to
normal values following either nephrectomy
or ureteral ligation. There was also a de-
crease in aorta sodium content in these ani-
mals similar to that observed in the intact
rats.

Electrolytes of the myocardium remained
unchanged after nephrectomy or ureteral li-
gation in both hypertensive and renal ligated
“normotensive” animals.  Skeletal muscle
showed an increase in sodium content, as in
the intact rats of Table I, but there was also
an increase in potassium content in the hy-
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pertensive rats subjected to either nephrec-
tomy or ureteral ligation. ,

Discussion.  There are a number of
changes in electrolyte content of the various
tissues of the experimental rats. It is ap-
parent that most of them are probably the
result of urinary retention since they were
induced either by nephrectomy or ureteral li-
gation. For the purpose of this presentation,
there seems little need to discuss them in de-
tail.

There is a distinct difference between the
effect of nephrectomy and ureteral ligation
on aorta potassium content of the hyperten-
sive rats. Following removal of the ischemic
kidney, potassium content of the aorta falls
promptly to normal values along with the
marked decline in blood pressure. Hyper-
tensive rats with the ureteral ligature show
neither a change in aorta potassium content
nor blood pressure. The effect of nephrec-
tomy on loss of potassium from the aorta ap-
pears to be a specific response since in the
same animal there is an increase in skeletal
muscle potassium content.

It would appear therefore that removal of
the ischemic kidney eliminates a substance
elaborated by this organ which induces an
elevation in aorta potassium content in asso-
ciation with hypertension. It remains to be
demonstrated whether or not this is a pressor
substance. These results add to the evidence
that potassium content of arterial tissues has

a positive correlation with blood pressure
levels. As has been previously discussed,
this cation may influence blood pressure level
through altering arterial tone(1).

The evidence pertaining to the role of po-
tassium in regulation of blood pressure is
quite scanty in comparison to that of sodium.
The relationship of arterial tissue electro-
lytes to blood pressure was recently reviewed
extensively by Tobian(6), who stated “the
level of potassium correlates somewhat bet-
ter with blood pressure than the level of
sodium.”

Summary. Removal of the ischemic kid-
ney of hypertensive rats but not ureteral
ligation, induces a marked fall in blood pres-
sure and a significant decrease in aorta potas-
sium content. It is suggested that the is-
chemic kidney elaborates a substance which
induces hypertension and also increases po-
tassium content of arterial tissue.
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Differences in Thyroid Function of Several Strains of Mice.*t (26230)
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The reaction of the thyroid to an antithy-
roid drug differs in intensity in different
strains of the same animal species. Thioura-
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cil administration increases thyroid weight in
some strains of mice more than in  others
(1,2). Wilson(3), using increase of thyroid
epithelium and depletion of colloid as cri-
teria, found considerable differences in de-
gree of histological reaction between differ-
ent strains of mice after feeding a semisyn-
thetic diet with 0.5% sulfadiazine. The
strongest reaction was found in the C;H/Wi
and BUB/Wi mice, a less strong reaction in



