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Renin Release from Nonclipped Kidneys of 2K-1C Hypertensive Rats (42076)
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Abstract. This study examined renin release and renal function of the nonclipped kidney of
2K-1C rats (HYPER) with hypertension of 3 to 4 weeks duration. Kidneys from uninephrec-
tomized rats (UN) served as controls. The kidneys were removed and perfused in vitro and
renin release was compared under basal conditions and then under stimulated conditions using
(@) a 50 mm Hg reduction in perfusion pressure (LP), (b) S-receptor stimulation with
isoproterenol (ISOP), or (c) perfusion with a low calcium solution (LCa). Basal perfusate flow,
glomerular filtration rate, urine flow, sodium excretion, and basal renin release were all lower
in HYPER kidneys than UN kidneys. UN kidneys showed striking increases in renin release
with all three stimuli employed. HYPER kidneys showed a significant but attenuated response
to ISOP and showed no detectable response to LP or LCa. Renin content of HYPER kidneys
was found to be 28% of the renin content of UN kidneys. The results show that chronic
hypertension leads to increased renal vascular resistance, reduced glomerular filtration, and
reduced solute excretion in the nonclipped kidney. The results suggest that a reduction in renin
content plays a major role in the reduced rates of basal renin release and the attenuated renin

responses to a number of stimuli observed in this experimental model.
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The application of a constricting clip to
the renal artery of one kidney results in a
relative hypotension in that kidney, and renal
function is reduced. In the 2K-1C rat, the
nonclipped kidney undergoes compensatory
hypertrophy with vasodilitation and increased
glomerular filtration rate (1). Renin release
from the clipped kidney is increased (2) and
the increased circulating renin and angioten-
sin II result in systemic hypertension (3).
Over a period of 3 to 4 weeks the increase
in systemic blood pressure produces a number
of dramatic changes in the nonclipped kidney
including increased renal vascular resistance,
reduced glomerular filtration rate (GFR), and
reduced sodium excretion (4-6).

Renin release from the nonclipped kidneys
appears to be reduced (2, 7) but the mecha-
nism for this reduction is unclear. Since
angiotensin Il is elevated in these hypertensive
animals, angiotensin II may reduce renin
release from the nonclipped kidneys via a
negative feedback mechanism (8). The ele-
vation in systemic arterial pressure could
inhibit renin release via the renal baroreceptor
or macula densa or could inhibit renin release
by acting indirectly to reduce renal sympa-
thetic nerve activity (9). Renin content in
the nonclipped kidneys of 2K-1C hyperten-
sive rats appears to be lower than normal (2,

7). This could account, at least in part, for a
reduced rate of renin release from the non-
clipped kidneys. Rostand e al. (4) recently
compared nonclipped kidneys of 2K-1C rats
with hypertension of 3 to 4 weeks’ duration
with kidneys of normotensive rats by perfus-
ing both groups of kidneys in the isolated
state at similar perfusion pressures. Their
findings show that the kidneys from hyper-
tensive rats exhibit increased renal vascular
resistance due to vascular smooth muscle cell
hypertrophy with arteriolar narrowing. This
condition could conceivably reduce the ability
of the renal baroreceptor to stretch or reduce
stretch with changes in perfusion pressure
(10), which might contribute to the low rate
of renin release observed in this experimental
model.

The purpose of the present study was to
examine renal function and renin release
from the nonclipped kidney of 2K-1C rats
and to study some of the mechanisms which
might contribute to the reduced rate of renin
release from kidneys exposed to a chronic
elevation in arterial blood pressure. Kidneys
of 2K-1C rats and uninephrectomized control
rats were perfused in vitro at similar perfusion
pressures in order to avoid possible extrarenal
neural and humoral effects.

It has been previously reported that basal
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renin release is reduced in incubated slices
from nonclipped kidneys of 2K-1C hyperten-
sive rats (2, 7). This study, however, examines
renal function, basal renin release, and stim-
ulated renin release of functioning kidneys
perfused in vitro. This allows one to observe
the effects of stimuli, such as changes in
perfusion pressure on renin release in order
to evaluate the integrity of the renal vascular
receptor in kidneys exposed to a chronic
elevation in arterial pressure.

Methods. The experiments were conducted
in male Sprague-Dawley rats weighing 140-
180 g at the time of the initial surgery. They
were fed a standard rat chow and had free
access to water throughout the course of the
study. Systolic blood pressure was measured
every 3 to 4 days by the tail-cuff technique
(11) with baseline measurements taken prior
to renal artery clipping, sham clipping, or
nephrectomy.

2K-1C hypertension, nephrectomy, and
sham operation. The rats were anesthetized
with sodium pentobarbital (50 mg/kg) and
the left kidney was approached via a flank
incision. In one group of animals (2K-1C) a
solid silver clip with a gap of 0.23 mm was
placed on the left renal artery. In a second
group the left kidney was exposed in the
same fashion but no clip was applied. These
sham-operated animals served as one control
series. In a third group of animals the left
kidney was removed. This group served as
an additional control group since the right
kidneys would undergo many of the same
adaptive changes seen initially in the right
kidneys of the clipped animals when the
function of the left kidney is compromised
(1). All of the experiments reported here were
performed 33 to 4 weeks after clipping or
nephrectomy.

Measurement of renin content. The right
kidney of 24 rats (8 in each group) was
removed at 33 to 4 weeks after the initial
surgery and prepared for measurement of
renin content (12). The kidneys were decap-
sulated, passed through a 240 uAf sieve, and
suspended in 100 ml of distilled water. The
suspension was frozen and thawed four times
and a 0.1-ml aliquot was added to 0.9 ml of
pooled plasma from a nephrectomized dog
for later determination of renin activity.

Isolated perfused kidneys. Kidneys were
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prepared for isolated perfusion using the
method of Nishiistutsuji-Uwo et al. (13). The
rats were anesthetized with sodium pento-
barbital (50 mg/kg). The right kidney was
exposed via an abdominal incision and the
ureter cannulated with polyethelene tubing
(PE-10). The mesenteric artery and right
adrenal artery were ligated and cut and the
abdominal aorta and inferior vena cava were
ligated below the origin of the right renal
artery and vein. Loose ligatures were placed
around the aorta and vena cava proximal to
the origin of the renal artery and vein. The
aorta was cannulated just below the right
kidney with a blunted 16-gauge needle con-
nected to the perfusion apparatus. With the
onset of perfusion, the aorta was ligated and
cut proximal to the kidney and the vena cava
was cut both proximal and distal to the
kidney. The kidney was gently removed,
suspended in a funnel, and covered with
Parafilm. The renal venous effluent was
passed from the funnel to the perfusion res-
ervoir through a timing cylinder, used to
measure renal flow. The perfusate was recir-
culated. Perfusion pressure was measured at
the level of the aorta using a pressure gauge
and perfusion pressure was adjusted by a
clamp in a low resistance parallel circuit.
The kidneys were perfused at a constant
perfusion pressure of 100 mm Hg unless
otherwise stated. A stabilization period of
15-20 min was allowed before beginning the
experiments. Samples at perfusate were taken
directly from the reservoir at the beginning
and end of each time period for measurement
of inulin and renin activity.

The perfusate was a perfluorochemical
emulsion (FC-43, Green Cross) containing
perfluorotributylamine as an oxygen carrier
(20%), hydroxyethylstarch (3%), and glucose
(0.18%). Electrolytes were added in the fol-
lowing (mM) concentrations: Na*, 130; K*,
4.5; Ca**, 2.5; Mg?*, 1.2; Cl", 117; HCOg3,
25. Urea and aldosterone were added to the
standard perfusate in concentrations of 28
g/100 ml and 200 ng/100 ml, respectively.
Also, [carboxy!l-**Clinulin (New England Nu-
clear) was added (1 uCi/100 ml) for mea-
surement of GFR. The perfusate was gassed
throughout the experiments with 95% O,
5% CO,. The final pH of the perfusate was
7.40. The perfusion experiments were carried
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out in a Plexiglas box at a constant temper-
ature of 38°C.

Series I: Time control. Kidneys from six
normal intact rats weighing 275 to 350 g
were perfused as described above for three
20-min periods at a constant pressure of 100
mm Hg.

Series II: Isoproterenol. Nonclipped kid-
neys from six hypertensive rats, kidneys from
six uninephrectomized rats, and the right
kidney of five sham rats were perfused for
two 10-min periods. Isoproterenol was added
to the reservoir in a concentration of 500
nM after the first period.

Series I11: Low perfusion. Nonclipped kid-
neys from six hypertensive rats, six unine-
phrectomized rats, and five sham rats were
perfused for 10 min at 100 mm Hg and the
perfusion pressure was lowered to 50 mm
Hg for an additional 10 min.

Series IV: Low calcium. Nonclipped kid-
neys from six hypertensive rats and kidneys
from six uninephrectomized rats were per-
fused for one 20-min period with the standard
perfusate but sodium was substituted for
calcium.

Analysis. Urine from the perfused kidneys
was collected in preweighed tubes and urine
volume was determined gravimetrically.
Urine sodium and potassium concentrations
were determined by flame photometry (In-
strumentation Laboratories, Model 343).
Urine and perfusate inulin concentrations
were measured on a liquid scintillation coun-
ter (Tm Analytic, Model 6895) and GFR
was calculated by dividing the rate of inulin
excretion for a given time period by the
mean perfusate inulin concentration for that
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time period. For measurements of perfusate
renin activity 100-ul samples of perfusate
containing EDTA were added to 900 ul of
plasma from a nephrectomized animal to
provide renin substrate for generation of
angiotensin I. Perfusate samples and kidney
extracts were dialyzed for 24 hr with a phos-
phate buffer (pH 5.3). Aliquots of 50 ul were
incubated for 1 hr at 37°C in the presence
of diisoprophylfluorophosphate to prevent
breakdown of formed angiotensin 1. Angio-
tensin I was measured by radioimmunoassay
(14) using '*1 angiotensin 1 and antisera
from New England Nuclear and angiotensin
I standard from Sigma Chemical Company.
Since the perfusate is recirculated measure-
ments of renin activity reflect the cumulative
renin secreted by the kidneys. To calculate
renin secretion rate for a given time period
the renin activity at the end and beginning
of the period was subtracted, multiplied by
the circuit volume, and divided by the num-
ber of minutes in the period.

Statistical evaluation. Statistical compari-
sons were made using either paired or un-
paired ¢ tests where appropriate. A P value
of less than 0.05 was considered significant.

Results. Table I shows renal function and
renin release of isolated kidneys from six
normal rats perfused at a constant pressure
of 100 mm Hg for three 20-min periods. The
preparation is relatively stable for the 1-hr
period with the exception of Un,+V which
tends to increase over time. Renin release
was stable during the first 40 min but tended
to decrease during the last 20-min period,
although not significantly. Renal flow is
higher than in blood perfused kidney due to

TABLE I. RENAL FUNCTION AND RENIN RELEASE FROM ISOLATED PERFUSED KIDNEYS OF NORMAL RATS (n = 6)

Time (min)

0-20 20-40 40-60
Perfusion pressure (mm Hg) 100 100 100
Renal flow (ml/min) 9.7+0.5 104 +0.8 99 +03
GFR (ml/min) 0.33 = 0.09 0.35 £ 0.04 0.33 = 0.05
Urine flow (ul/min) 22 +4 26 £ 6 28 £ 8
Una+ V' (1eq/min) 0.67 + 0.06 0.72 £ 0.12 0.97 £ 0.16
Ux+V (req/min) 0.12 £0.03 0.10 £ 0.02 0.14 + 0.05
Renin secretion (ng Al/min) 10.6 +£ 2.7 9.5+ 1.1 6.2+ 12

Note. Values are means + SEM.
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TABLE II. RENIN CONTENT OF NONCLIPPED KIDNEYS OF EIGHT 2K-1C HYPERTENSIVE RATS (HYPER), KIDNEYS
OF EIGHT UNINEPHRECTOMIZED NORMOTENSIVE RATS (UN), AND THE RIGHT KIDNEYS
OF EIGHT SHAM-OPERATED CONTROL RATS (SHAM)

UN HYPER SHAM
Renin content (ug AI/Hr) 18 +2 5+ 1* 22+2
Body weight (g) 342 + 14 333+ 7 341 + 12
Kidney weight (g) 2.1+0.2 2.1 0.2 1.4 + 0.2%**
Systolic blood pressure (mm Hg) [15+4 167 + 7* 115+5

Note. Values are means + SEM.

* P < 0.001 from uninephrectomized normotensive (UN).

** P < 0.05 from UN and HYPER.

the lower viscosity of the fluorocarbon emul-
sion compared to blood (15). Na* reabsorp-
tion, averaged 98% of the filtered load of
Na* throughout the period of study. It should
be pointed out that renal flow in this prepa-
ration is much closer to that of the intact
animal than in kidney preparations perfused
with albumin containing electrolyte solutions.
Furthermore, the oxygen carrying capacity
of the fluorocarbon emulsion is five times
greater than that of standard electrolyte per-
fusates and this helps preserve the ability of
the isolated kidneys to transport sodium (15).

Table II compares the renin content of the
nonclipped kidney of 2K-1C hypertensive
rats with kidneys from uninephrectomized
rats and sham-operated rats. Renin content
of kidneys from hypertensive rats averaged
28% of the renin content of uninephrectom-
ized normotensive rats (P < 0.001). Also
shown in Table II, body weights of the three
groups of animals were not significantly dif-
ferent. The kidney weights of both the uni-
nephrectomized rats and nonclipped kidneys
of hypertensive rats were 50% greater than

kidneys of sham-operated rats (P < 0.001).
Systolic blood pressure measured 33 to 4
weeks after clipping or nephrectomy averaged
52 mm Hg higher in clipped animals com-
pared to the nephrectomized and sham-op-
erated rats (P <0.001). A comparison of
basal renal function of perfused nonclipped
kidneys of 2K-1C rats and uninephrectomized
rats is shown in Table III. Renal flow was
39% lower in the kidneys of hypertensive rats
compared to those of uninephrectomized rats
when both groups were perfused at a constant
pressure of 100 mm Hg (P < 0.01). Therefore,
renal vascular resistance was higher in the
kidneys from hypertensive rats. GFR, urine
flow, and the rates of excretion of sodium
and potassium were all significantly less in
the nonclipped kidneys of hypertensive rats.
Renal flow and GFR were significantly lower
in kidneys from sham-operated animals
compared to kidneys from uninephrectom-
ized rats (P < 0.05) but were similar to the
nonclipped kidney of hypertensive rats.
However, when compared on the basis of
kidney weight, renal function is lower in the

TABLE III. COMPARISON OF RENAL FUNCTION OF ISOLATED KIDNEYS PERFUSED AT 100 mm Hg

UN HYPER SHAM
Renal flow (ml/min) 152+ 1.1 9.3 + 0.6%* 9.3 +£0.9*
GFR (m}/min) 0.45 + 0.05 0.28 + 0.04%* 0.30 + 0.02*
Urine flow (ul/min) 20+ 2 16 + 2* 2 & JEex
Una+V (neq/min) 0.64 + 0.08 0.47 + 0.09* 0.55 + 0.08
U+¥ (ueq/min) 0.13 + 0.03 0.09 + 0.01* 0.14 + 0.03%**

Note. Values are means + SEM. UN = uninephrectomized, » = 6; HYPER = nonclipped kidney, n = 6; SHAM

= sham operated, n = 5.
* P < 0.05.
** P < 0.01 from UN.
*** P < 0,05 from HYPER.
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nonclipped kidneys from hypertensive rats
than in the other two groups. Because of this
disparity in kidney weights between the
groups (Table II) it would appear that kidneys
of uninephrectomized rats serve as a better
comparison for the hypertensive kidneys than
do kidneys of sham-operated animals. Figure
1 shows the effect of isoproterenol (500 nM)
on renin release from the perfused kidneys.
Renin release averaged 13 + 4 ng Al/min
(period C) from kidneys of nephrectomized
rats and increased to 35 = 10 ng Al/min
(period E) when the 3 agonist was added to
the perfusion reservoir (P < 0.05). Renin
release averaged 1 + 1 ng Al/min from the
nonclipped kidney of hypertensive rats, (pe-
riod C) a value not different from O (unde-
tectable from three of six kidneys). Isoproter-
enol increased renin release to 11 = 4 ng/
min (period E, P < 0.05).

Figure 2 shows the effect of reducing per-
fusion pressure on renin release in the per-
fused kidneys. Renin release was 9 + 2 ng
Al/min from kidneys of uninephrectomized
rats perfused at 100 mm Hg and increased
to 25 + 4 when perfusion pressure was re-
duced to 50 mm Hg (P < 0.01). Renin release
averaged 1 = 1 ng Al/min from kidneys of
hypertensive rats (undetectable in four of six
kidneys) at a perfusion pressure of 100 mm
Hg and was unchanged when perfusion pres-
sure was reduced to 50 mm Hg. In kidneys
from sham-operated animals reducing per-
fusion pressure from 100 to 50 mm Hg

ﬂ_ HYPER
RENIN  *°]
SECRETION
{ngAl/min}
204
0 | ———I-J]
C E C E

FiG. 1. Effect of isoproterenol (500 nM) on renin
released from the nonclipped kidney of 2K-1C rats
(HYPER) and kidneys of uninephrectomized rats (UN)
perfused for two 10-min periods at 100 mm Hg. Values
are means + | SEM. C = control period, E = experi-
mental period in which isoproterenol was added. n = 6,
*P < 0.05 from C.
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FIG. 2. Effect of low prefusion pressure on renin
release from nonclipped kidneys of 2K-1C rats (HYPER)
and kidneys of uninephrectomized rats (UN). Kidneys
were perfused in vitro for two 10-min periods. Values
are means + 1 SEM, n = 6, *P < 0.01 from 100 mm
Hg period.

increased renin secretion from 11 = 2 to 30
* 4 ng Al/min (n = 5, P < 0.01) and
isoproterenol increased renin secretion from
16 + 5to 47 £+ 9 ng Al/min (n = 5, P
< 0.01). These data are not shown in the
figures.

A comparison of renin release from kidneys
perfused with either the normal perfusate
(Ca?*, 2.5 mM) or a low calcium perfusate
(0.0 mM) is shown in Fig. 3. Renin release
averaged 9 = 3 ng Al/min from kidneys of
uninephrectomized rats perfused at 100 mm
Hg with the normal perfusate (Ca®*, 2.5
mM) and 58 *+ 16 ng Al/min with the low
calcium perfusate (P < 0.01, unpaired ¢ test).
Renin release from nonclipped kidneys of
hypertensive rats at a perfusion pressure of
100 mm Hg was near zero using either the
normal or low calcium perfusate.

Discussion. The results demonstrate that
the nonclipped kidneys of 2K-1C hyperten-
sive rats exhibit lower rates of renin release
than kidneys of sham or uninephrectomized
control rats when perfused under similar
conditions. In addition, the kidneys of hy-
pertensive rats failed to release renin in re-
sponse to low perfusion pressure or low
perfusate calcium. The nonclipped kidneys
of 2K-1C rats showed a significant increase
in renin release in response to [-receptor
stimulation with isoproterenol but the abso-
lute magnitude of the response was much
less than the response to isoproterenol in
perfused kidneys of sham or uninephrectom-
ized rats. It is reasonable to suggest that in
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FI1G. 3. Comparison of renin release in kidneys perfused
at 100 mm Hg for 10 min with a perfusate containing
either 2.5 or 0 mM calcium. Values are means + 1 SEM;
UN, uninephrectomized; HYPER, nonclipped kidneys
of 2K-1C rats; n = 6; *P < 0.01 from 2.5 mM.

the intact animal high circulating levels of
angiotensin II produced by the clipped kidney
could reduce renal function (5, 17, 18) and
inhibit renin release from the nonclipped
kidney (8).

However, the angiotensin antagonist sara-
lasin has no effect on renal vascular resistance
in isolated perfused nonclipped kidneys (4)
which suggests that the levels of angiotensin
II in this preparation are very low. Therefore,
an inhibitory action of angiotensin on renin
release cannot explain the depressed rate of
renin secretion in the isolated perfused non-
clipped kidney unless chronic elevations in
All contribute to the decrease in renin content
of the nonclipped kidneys. The lower renin
content of nonclipped kidneys compared to
the kidneys of the control rats (Table II)
would appear to account for a major part of
the lower rate of renin release from the
hypertensive kidneys and the poor responses
to the stimuli employed in the present study.
DelJong (2) and Naftilan and Oparil (7) have
demonstrated that renin content of the non-
clipped kidneys of 2K-1C hypertensive rats
is lower than normal. They have also shown
that slices of nonclipped kidneys of 2K-1C
rats release less renin than kidney slices from
normal rats (2, 7). A direct relationship be-
tween renin content and release has also been
demonstrated in isolated perfused kidneys
where changes in renin content were pro-
duced by altering sodium intake (19, 20).
Fray showed that sodium loading which re-
duced renin content to approximately 35%
of the value seen in rats on a low salt diet
markedly reduces basal renin release from
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isolated perfused kidneys (19). Also, the per-
fused kidneys of salt loaded kidneys failed to
increase renin release in response to low
perfusion pressure or isoproterenol (19) and
the response to a low calcium perfusate was
attenuated (21). Although the mechanism(s)
for the reduced renin content by sodium
loading or 2K-1C hypertension is not known
it is reasonable to suggest that the reduced
renin content of the nonclipped kidney of
2K-1C hypertensive rat is a major contrib-
uting factor to the reduction in basal renin
release observed in the present study. It should
be pointed out that the absolute magnitude
of the renin response to S-receptor stimula-
tion with isoproterenol (Fig. 1) is proportional
to the renin content of the two groups of
kidneys (Table II).

This also demonstrates that the nonclipped
kidneys of 2K-1C rats are capable of releasing
renin under some conditions. The complete
lack of any detectable renin response to low
perfusion pressure or low perfusate calcium
in nonclipped kidneys suggests that factors
other than reduced renin content may con-
tribute to the reduced rate of renin release.
One possible explanation can be derived
from the work of Rostand et al. (4). They
showed that isolated perfused nonclipped
kidneys of 2K-1C rats with hypertension of
3- to 4-weeks duration exhibit an increased
renal vascular resistance and reduced GFR.
Histological studies revealed vascular hyper-
trophy and arteriolar narrowing in the non-
clipped kidneys. They also found that basal
renin release from isolated perfused non-
clipped kidneys was very low at a perfusion
pressure of 100 mm Hg (4). The present
study in perfused kidneys was carried out
under conditions similar to those in their
study and the data presented here on renal
function of the nonclipped kidneys of 2K-
1C rats (Table III) support their findings (4).
Based on these studies an additional mecha-
nism to account for the lack of a renin
response to low perfusion pressure in the
nonclipped kidney of 2K-1C rats can be
proposed. Since the renal vascular receptor
functions as a stretch receptor (10) the vas-
cular hypertrophy observed in the nonclipped
kidneys might modify the ability of the re-
ceptor to stretch or reduce stretch with
changes in perfusion pressure. Thus, the abil-
ity of the isolated perfused kidney to release
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renin in response to low perfusion pressure
might be impaired. This is analogous to the
situation where a vasodilator, such as papar-
erine, blocks the renin response to low per-
fusion pressure in the nonfiltering kidney
(22). In the present study, the experiments
with the low calcium perfusate were used to
test this hypothesis. There is substantial evi-
dence that stimuli for renin release such as
low perfusion pressure act by reducing intra-
cellular calcium of the juxtaglomerular cells
(23). Cellular calcium ions may act as a
common pathway by which the intrarenal
receptors exert their effect on renin secretion
(24). Based on this hypothesis, lowering per-
fusate calcium concentration should stimulate
renin secretion by a mechanism which is
dependent on renin stores but not dependent
on the integrity of the vascular stretch re-
ceptor.

When kidneys of uninephrectomized nor-
motensive rats were perfused with a low
calcium perfusate renin secretion was sixfold
greater than renin release from kidneys per-
fused with a 2.5 mM solution (Fig. 3) while
the nonclipped kidneys of 2K-1C hyperten-
sive rats failed to release significant amounts
of renin in response to the low calcium
perfusate. Although it is likely that the
changes in the renal vasculature observed in
the nonclipped kidney of 2K-1C hypertensive
rats would result in some change in the
ability of the baroreceptor to stimulate renin
secretion these results suggest that a reduction
in renin content of the nonclipped kidneys
is the major contributing factor to the de-
pressed rate of renin release observed in the
present study. The fact that isoproterenol
produced a significant increase in renin se-
cretion in the nonclipped kidneys while low
calcium gave no response might also suggest
that chronic hypertension leads to changes
in calcium permeability in the juxtaglomer-
ular cells.

It is interesting that both salt loading (20,
21) and renal hypertension (2, 7) can result
in reductions in renin content of the kidneys.
Although the exact mechanisms responsible
for these reductions are unclear, the mecha-
nisms are apparently much different in the
two experimental situations. In the 2K-1C
rat arterial pressure and plasma renin activity
are markedly elevated at least 6 weeks after
clipping while plasma volume may be normal

NONCLIPPED KIDNEYS 153

or slightly decreased (25). The reduction in
renin content in the nonclipped kidney ap-
parently results from the chronic overperfu-
sion of the nonclipped kidney since the renin
content of the clipped kidney is normal (2,
7). It would be interesting to see if sodium
depletion in 2K-1C rats would result in an
increase in renin content of the nonclipped
kidney and improve the responsiveness of
the renal vascular receptor to changes in
perfusion pressure. These studies are impor-
tant in determining the contribution of the
nonclipped kidney to the development and
maintenance of hypertension in this experi-
mental model.
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