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Abstract. Body fluid volumes were measured in 14 one-kidney control rabbits and in 12 
one-kidney rabbits with renal artery stenosis of 30 days duration (one-kidney, one-clip). 
Plasma volume ( P V ) ,  extracellular fluid volume (ECFV), and total body water (TBW) were 
determined by the distribution volumes of radioiodinated serum albumin, 35S04, and 3HOH, 
respectively. Mean arterial pressure was significantly ( P  < 0.01) elevated in the rabbits with 
renal artery stenosis; plasma renin activity was the same in the two groups. PV was the same 
in the control and renal artery stenosis groups, but the ECFV and TBW were significantly (P < 
0.05) elevated in the rabbits with renal artery stenosis. The results of this study are in 
keeping with the hypothesis that volume expansion may play a role in the development and 
maintenance of chronic renal hypertension, but do not rule out the possibility that the 
hypertension may result from mechanisms not related to increases in fluid volumes and that 
the expansion of these volumes may occur simply because of decreased ability of the sole 
artery-stenosed kidney to excrete sodium and water. 

Clinical studies of fluid volumes in 
hypertensive patients have not produced 
consistent results (1 -9), possibly because 
many of the studies failed to match ade- 
quately the control subjects with their ex- 
perimental subjects as to age, race, sex, and 
body size, and because the type of hyper- 
tension in the experimental group was not 
defined adequately. Also, most studies 
have measured only one or two of the fluid 
compartments, which does not allow the 
examination for possible subtle shifts of 
fluids from one compartment to another in 
hypertension. The present study examined 
the plasma volume ( P V ) ,  extracellular fluid 
volume ( E C F V ) ,  and total body water 
(TBW) in a group of rabbits with experi- 
mentally induced renal hypertension and in 
a matched control group of rabbits. 

Methods. Male New Zealand white rab- 
bits were used in these studies. The rabbits 
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were housed one per cage and were kept at 
a constant environmental temperature of 
26". Room lights were controlled by an au- 
tomatic switch which allowed illumination 
from 7 : O O  A M  to 7 : O O  PM daily. The rabbits 
were allowed free access to a commercial 
rabbit diet (Purina Lab Rabbit Chow 
HF5326) containing 0.165 meq of Na+ and 
0.457 meq of K+ per gram of feed. Water 
was available ad libitum. 

All experiments were performed on con- 
scious rabbits. In each experiment the rab- 
bits were placed in a narrow rectangular 
box which served to limit their movements. 
The rabbits were not restrained in any way 
except by the size of the box. The rabbits 
appeared calm and undisturbed when in the 
box. Simultaneous measurements of P V ,  
ECFV, and TBW were obtained by the dis- 
tribution volumes of 1251-radioiodinated 
serum albumin (RISA), 35S04, and 3HOH, 
respectively, as described by Bauer et al .  
(10). All experiments were performed at the 
same time of day to avoid any possible er- 
rors due to circadian variations. Two series 
of experiments were performed. 

Srrirs 1 :  Rrplicatr volume deterrninu- 
tions in normal rubbits. The purpose of these 
experiments was to determine the repro- 
ducibility of the volume measurements in 
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rabbits by these techniques. To evaluate 
this, volume measurements were obtained 
in six normal rabbits, and the measure- 
ments were repeated 2 days later. 

One hour before the initial volume de- 
terminations, catheters of polyethylene 
tubing (PE 50) were inserted into a marginal 
ear vein and into a central ear artery under 
local anesthetization with 2% lidocaine. A 
three-way stopcock was attached to the 
arterial catheter, and an iv catheter plug 
with a rubber diaphragm was attached to 
the venous catheter. At time zero, 1.00 ml 
each of RISA (Mallinckrodt Nuclear, ap- 
proximately 1 pCi, in a citric acid, sodium 
citrate, dextrose solution), ""SO, (New En- 
gland Nuclear, approximately 5 pCi,  in 
water), and "HOH (New England Nuclear, 
about 5 pCi in water) were injected iv 
through the catheter plug and were flushed 
through with 3 ml of saline. The volume of 
each isotope injected was measured by 
drawing it up, with the aid of a magnify- 
ing glass, into a graduated I-ml tuberculin 
syringe. The same volume of each isotope 
was added to individual volumetric flasks 
(100 ml for RISA, 1000 ml for 3sS0, and 
"OH), and the flasks were diluted to vol- 
ume with distilled water; these served as 
the standards. Arterial blood samples of 3 
ml each were obtained through the arterial 
catheter at 60, 90, 120, and 150 min after 
injection of the isotopes. Prior to the col- 
lection of each blood sample a tare volume 
of 1 ml was withdrawn through the arterial 
catheter and was discarded. Immediately 
after the collection of each blood sample, 4 
ml of unlabeled blood from a donor rabbit, 
collected by cardiac puncture, was injected 
iv to replace the blood removed for the tare 
and the sample. The blood samples were 
placed in heparinized tubes and were cen- 
trifuged to obtain plasma samples. The pro- 
cessing of these samples and the volume 
calculations are described later. At the 
completion of these experiments the cathe- 
ters were removed, and each rabbit was re- 
turned to its cage where it received free 
access to food and water. 

For the second volume determination 2 
days later, polyethylene catheters were 
placed in the marginal ear vein and central 
ear artery of the opposite ear. Volume mea- 

surements were obtained in the same man- 
ner as the initial determinations, except that 
a 3-ml arterial blood sample was obtained 
from each rabbit prior to injection of the 
isotopes, in order to determine the residual 
concentrations of these isotopes in the 
plasma; any residual background activity 
was subtracted from the activity of each 
sample obtained following administration of 
the isotopes. 

Series 2: Volume measurements in con- 
trol and rclnul artery stenosis rabbits. The 
purpose of this study was to examine for 
possible alterations in the volumes of body 
fluid compartments, or shifts in fluids be- 
tween these compartments, in rabbits with 
hypertension produced by renal artery 
stenosis. Sixteen rabbits, averaging 2.7 kg 
in body weight, were subjected to renal 
artery stenosis by the method of Brooks 
and Muirhead ( I  I ) .  Each rabbit was anes- 
thetized with halothane plus nitrous oxide 
(12), and the abdomen was opened by a 
midline incision, with sterile surgical pro- 
cedures. A small silver clip with a gap size 
of 0.6 mm was placed around the left renal 
artery to produce a stenosis; the right kid- 
ney was removed. The incision was closed, 
and each rabbit was returned to its cage. 
An additional 14 weight-matched rabbits 
received only a unilateral nephrectomy; 
these rabbits served as controls. Thirty 
days later, an acute experiment was per- 
formed on each rabbit. 

At the time of the acute experiment, 
polyvinyl catheters (Fr  5 infant feeding 
tubes) were placed in the femoral artery and 
vein under anesthesia with halothane and 
nitrous oxide (12). The rabbits then were 
allowed several hours to recover. In con- 
scious rabbits, an arterial blood sample of 2 
ml was collected for determinations of he- 
matocrit, plasma renin activity (PRA),  and 
serum urea nitrogen. The samples were 
placed in chilled tubes containing ethylene- 
diaminetetraacetate (EDTA) and were 
cooled by placing them immediately in a 
container of ice. After removal of the 
aliquot for hematocrit determination, the 
sample was spun in a refrigerated centri- 
fuge, and the plasma was removed and 
stored at -14" until later when it was pro- 
cessed and assayed for PRA. Arterial blood 
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pressure was recorded through the femoral 
arterial catheter by a pressure transducer 
(Statham P23Db) and an oscillographic re- 
corder. Mean arterial pressure was recorded 
for 30 min. Volumes were determined as 
described in the Series 1 experiments, ex- 
cept that the isotopic markers were injected 
through the femoral venous catheter, and 
blood samples were obtained through the 
femoral arterial catheter. 

Anulytical procedures and fluid volume 
culculutions.  P R A  was determined by 
radioimmunoassay of generated angioten- 
sin I, by a modification of the method of 
Cohen et al. (13). The results are expressed 
as nanograms of angiotensin I per milliliter 
of plasma per hour of incubation. This 
modification, as used in our laboratory, has 
been described in detail previously (14). 
Serum urea nitrogen was determined by the 
method of Fawcett and Scott (15). Hemato- 
crit measurements were obtained by micro- 
hematocrit. 

Volume measurements from the col- 
lected plasma samples were determined in 
the following manner. A 1.50-ml aliquot of 
each plasma sample and a 1 SO-ml aliquot of 
the RISA standard were counted for 5 min 
each in a well-type gamma counter. The 
counts were calculated as counts per min- 
ute per milliliter (cpm/ml). A linear regres- 
sion analysis of sample cpm/ml vs sample 
collection time for each experimental de- 
termination revealed a highly negative cor- 
relation (I’  < -0.95) with a slope unequal to 
zero ( P  < 0.05). The ordinate intercept was 
calculated to determine the theoretical 
equilibrated sample cpm/ml at zero time. 
PV was calculated as 

PV (ml) = 
100 x (cpm 1251/ml of RISA standard) 

zero-time cpm 12sI/ml of plasma ’ 

where 100 is the dilution volume of the 
RISA standard, in milliliters. By pre- 
cipitating the protein in plasma samples to 
which standard amounts of RISA had been 
added and then counting the supernatant, 
we determined that over 99.8% of the 1251 
was bound to albumin. 

After the plasma volume determinations, 
the protein in each sample tube was pre- 
cipitated with 3.00 ml of 10% trichloro- 

acetic acid (TCA), and the tubes were 
centrifuged. One milliliter aliquots of the 
supernatant, in triplicate, were added to 
scintillation counting vials; 1 -ml aliquots of 
the 35s04 and 3HOH standards, in triplicate, 
also were added to individual counting 
vials, and 60 pl  of 100% TCA also was 
added to these vials to produce the same 
quench as the sample vials. Liquid scintil- 
lation counting fluid was added, and the 
vials were counted in a dual-window, au- 
tomated liquid scintillation system. An on- 
line data reduction system automatically 
corrected for quenching and crossover. 
Linear regression analysis of disintegrations 
per minute (dpm) of the samples vs sample 
collection time indicated a highly negative 
correlation (r < -0.95) with a slope unequal 
to zero (P  < 0.05) for 35S04. Therefore, the 
ordinate intercept was used as the equili- 
brated plasma 3sS0, concentration. The 
plasma concentrations of 3HOH did not 
change significantly with time; thus, the av- 
erage 3HOH concentration for the four 
plasma samples in each experiment was 
used in the calculation of TBW. 

ECFV was determined as sulfate space, 
calculated as 

ECFV (ml) = 
0.837 (dpm 3*iS/ml of standard) x 1000 
3 x (zero-time dpm “S/ml of plasma)’ 

where 0.837 is a constant to correct for the 
Donnan factor and the plasma protein con- 
centration, 1000 is the dilution volume of 
the 35s04 standard, in milliliters and 3 is the 
dilution factor due to TCA deproteiniza- 
tion. TBW was determined as the distribu- 
tion volume of 3HOH in the following 
manner, 

TBW (ml) = 
0.93 (dpm “H/rnl of standard) X 1000 

3 x (mean dpm 3H/ml of plasma) ’ 

where 0.93 is a constant to correct for the 
protein concentration of plasma, 1000 is the 
dilution volume of the 3HOH standard, in 
milliliters, and 3 is the dilution factor due to 
TCA deproteinization of the plasma. 

Interstitial fluid volumes were calculated 
by subtracting the PV from the ECFV. In- 
tracellular fluid volumes were determined 
by subtracting the ECFV from the TBW. 
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Statistics. Values for body weight, mean 
arterial pressure, P R A ,  serum urea nitro- 
gen, P V ,  ECFV, TBW, interstitial fluid vol- 
ume, intracellular fluid volume, and volume 
ratios between the control and the renal 
artery stenosis groups of rabbits were com- 
pared by Student’s t test for group (un- 
paired) observations (16). Values for the 
replicate volume determinations in normal 
rabbits (series 1)  were compared by Stu- 
dent’s t test for paired observations. 

Results. Scricls 1 :  R r p l i w t r  volume de- 
trrminutions in normu1 ruhhits. Table I 
gives the average values (*SEM) for the 
two replicate volume determinations, with 
the means t S E M  for the absolute differ- 
ences (disregarding the directional changes) 
in the two determinations. All volumes are 
expressed as milliliters per kilogram of 
body weight. Due to an error in the initial 
PV measurement in one rabbit, there are 
only five replicate measurements of P V .  
Since the replicate determinations were 
made only 2 days apart, it is assumed that 
the fluid volumes were constant over that 
period of time. Of the directly determined 
volumes, TBW was measured most repro- 
ducibly, varying an average of less than 2% 
between the two measurements. PV mea- 
surements varied by an average of 4%, and 
ECFV by less than 8% between the two 
replications. Student’s t test for paired ob- 
servations revealed no significant differ- 
ences between the two determinations for 
any of the volumes. 

Srricls 2: Volume mousurt’tnonts in con- 
trol and rend  urtrry stonosis ruhhits. Four 
of the rabbits with chronic renal artery 
stenosis had abnormally high values for 

PRA (exceeding 20 ng/ml/hr) and for serum 
urea nitrogen (over 40 mg%). Greatly ele- 
vated values for PRA and serum urea nitro- 
gen generally indicate that the renal artery 
stenosis animal is developing malignant 
hypertension. Because the purpose of the 
present study was to examine volume fac- 
tors in rabbits with chronic renal hyperten- 
sion and not malignant hypertension, the 
data from these four rabbits were dis- 
carded. 

The values for body weight, mean arterial 
pressure, PRA , and serum urea nitrogen for 
the control and for the renal artery stenosis 
rabbits are summarized in Table 11. The 
body weights were very similar between the 
two groups of rabbits. The rabbits with 
renal artery stenosis were hypertensive, 
having significantly ( P  < 0.01) higher mean 
arterial pressures than the controls, al- 
though there was some overlapping of the 
mean arterial pressure values between the 
two groups. Values for PRA in the renal 
artery stenosis group were not significantly 
different from the values for the control 
group. Figures 1-3 describe the values for 
P V ,  ECFV,  and TBW for the control and for 
the renal artery stenosis groups of rabbits. 
PV in the renal artery stenosis group aver- 
aged 33.5 * 1.5 (SEM) mVkg, which was 
not significantly different from the average 
of 31.1 * 1.2 mVkg for the control group. 
The hematocrit values for five control and 
five renal artery stenosis rabbits were 0.43 
* 0.015 and 0.39 * 0.008, respectively; 
thus, blood volumes also were quite simi- 
lar. Average values for ECFV and TBW for 
the renal artery stenosis group of rabbits 
were 201 k 7 and 659 * 13 ml/kg, respec- 

TABLE I .  VALUES FOR REPLICATE DETERMINATIONS OF FLUID VOLUMES I N  SIX NORMAL RABBITS 

PV ECFV TBW ISFV ICFV 

Trial 1 29.8 198 647 170 449 
k1.1 *11 k 15 t 14 +6 

Trial 2 30.5 192 650 161 458 
t 1.6 t 4  t 14 t 5  2 1 1  

Absolute 1.2 15 11  17 13 
differences“ t 0.4 t 5  + 3  t5 2 5  

Note .  Values are means ? SEM. P V .  Plasma volume; ECFV, extracellular fluid volume; TBW, total body 
water; ISFV, interstitial fluid volume; ICFV. intracellular fluid volume. All volumes are in ml/kg of body wt. 
There were no significant differences between the two trials for any of the volume factors, when tested by 
Student’s t test for paired observations. 

Mean * SEM of the differences between the two trials, disregarding the direction of the differences. 
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TABLE II. VALUES FOR CONTROL A N D  ONE-KIDNEY, ONE-CLIP 30-DAY RENAL ARTERY STENOSIS RABBITS 

Weight MAP SUN 
( kg) (mm Hg) PRA (mg%) 

Controls 3.25 90 4.5 19 
(n = 14) 2 0.06 2 2  2 1.4 2 1  

Renal artery stenosis 3.14 111* 3.0 3 I* 
(n = 12) k0.09 2 4  20.8 2 3  

Note.  Values are means 2 SEM. MAP, Mean arterial pressure; PRA, plasma renin activity, in ng of angiotensin 

* P < 0.01 that the value for the renal artery stenosis group is greater than the value for the control group. 
I/mVhr; SUN, serum urea nitrogen. 

tively, which were significantly (P < 0.05) 
higher than the values of 182 k 4 and 623 5 
8 ml/kg for the corresponding volumes in 
the control group. The interstitial fluid vol- 
umes were significantly (P < 0.05) greater 
in the renal artery stenosis group of rabbits 
than in the control group (see Table 111). 
Intracellular fluid volumes between the two 
groups were quite similar. Ratios of PVI 
ECFV, PVITBW, and ECFVITBW were not 
altered between the control and renal artery 
stenosis groups of rabbits (Table 111). There 
were no significant correlations between 
mean arterial pressure and any of the vol- 
umes for either the control or the renal ar- 
tery stenosis groups. 

Discussion. As an animal ages there is an 
increase in the relative contribution of fat to 
the body weight (17). Relative to most tis- 
sues of the body, adipose tissue has less 
plasma and less extracellular fluid 
Thus, while older and larger animals 
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FIG. 1 .  Plasma volumes (mYkg body wt) in 14 con- 
trol (C) rabbits and in 12 one-kidney, one-clip rabbits 
with 30-day renal artery stenosis (RAS). Dots indicate 
individual values. Bars represent mean values; lines 
above and below bar heights indicate SEM. Values for 
the control and renal artery stenosis groups were not 
significantly different when compared by Student’s t 
test for group (unpaired) observations. 

have greater absolute values for PV and 
ECFV,  these volumes on a per body weight 
basis are decreased in larger animals (19, 
20). Therefore, in studies investigating the 
effects of hypertension on fluid volume 
factors it is important to use control and 
experimental subjects or animals of the 
same weight, or to express the fluid vol- 
umes as per unit weight of lean body mass. 
The present study used experimental and 
control rabbits that were weight matched, 
so the weights of the two groups were very 
similar; also, the present study used only 
male rabbits to avoid the differences in 
body fat content which occur between 
males and females. 

Volume studies of human subjects with 
hypertension have yielded varying results. 
PV and blood volume have been measured 
more than other fluid volumes and have 
been reported to be normal (1, 5 ,  7 ,  8) or 

W S 
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FIG. 2. Extracellular fluid volumes (mVkg body wt) 
in 14 control (C) rabbits and in 12 one-kidney, one-clip 
rabbits with 30-day renal artery stenosis (RAS). Dots 
indicate individual values. Bars represent mean val- 
ues; lines above and below bar heights indicate SEM. 
*P < 0.05 that the value for the renal artery stenosis 
group was significantly greater than the value for the 
control group, by Student’s t test for group (unpaired) 
observations. 
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FIG. 3. Total body water (mukg body wt) in 14 con- 
trol (C) rabbits and in 12 one-kidney, one-clip rabbits 
with 30-day renal artery stenosis (RAS). Dots indicate 
individual values. Bars represent mean values; lines 
above and below bar heights indicate SEM. *P < 0.05 
that the value for the renal artery stenosis group was 
significantly greater than the value for the control 
group, by Student's t test for group (unpaired) obser- 
vations. 

decreased (3 ,  4,  6, 9). Studies of ECFV,  on 
the other hand, have indicated that it is in- 
creased (2,  8) or normal ( 1 ,  3, 5, 6) in 
hypertensive subjects. Two studies (3 ,  6) 
have reported a decrease in PVIECFV ratio 
in hypertension. TBW in hypertensive pa- 
tients has been found to be either increased 
or normal ( 1 ,  8).  These variable results 
among different investigators may be due to 
several factors, including failure to match 
the control subjects with the hypertensive 
patients with respect to age, race, sex, and 
body size, and failure to determine ade- 
quately the types of hypertension in the ex- 
perimental groups. 

Volume studies with animal models of 
hypertension have advantages over clinical 
studies in that with animal studies the con- 
trol and experimental groups can be weight 
and sex matched easily, and animals can be 

obtained that are genetically very similar. 
However, there have been relatively few 
volume studies in animals with experimen- 
tal hypertension. Studies in dogs with ex- 
perimental renal hypertension have shown 
increases in PV (21, 22), ECFV (21), and 
TBW (8), and studies in one-kidney renal 
hypertensive rats have found that the PV is 
increased (23) and that the ECFV is in- 
creased (24) or normal (23). 

The present study demonstrated that 
one-kidney rabbits with renal artery 
stenosis of 30 days duration (one-kidney, 
one-clip) were hypertensive and had sig- 
nificant increases in ECFV,  TBW, and in- 
terstitial fluid volume. The increase in TBW 
was due mainly to increases in ECFV,  as 
the intracellular fluid volumes were quite 
similar between the renal artery stenosis 
and control groups. Although the PV values 
were slightly larger in the renal artery 
stenosis group than in the control group, 
these differences were not statistically sig- 
nificant. It is of interest to compare the re- 
sults of the present study with the findings 
of Bauer and Brooks ( l ) ,  who used the 
same techniques to measure simultaneously 
the P V ,  ECFV, and TBW in human subjects 
with essential hypertension. Their studies 
in white males with normal-renin essential 
hypertension, in which the control subjects 
were carefully matched to their hyperten- 
sive patients, revealed normal values for PV 
and ECFV,  with an increase in TBW re- 
flecting an increase in intracellular fluid 
volume. The findings of the present study in 
rabbits would suggest that different mecha- 
nisms are involved in producing the fluid 
volume alterations in this rabbit model than 
are functioning to produce the volume 

TABLE 111. VALUES FOR DERIVED VOLUMES A N D  VOLUME RATIOS I N  CONTROL RABBITS 
AND IN ONE-KIDNEY, ONE-CLIP 30-DAY RENAL ARTERY STENOSIS RABBITS 

ISFV ICFV 
(mllkg) (mllkg) PVIECFV PVITB W ECFVITB W 

Controls 15 I 448 0.170 0.049 0.290 
(n  = 14) &3 ?8 &0.006 2 0.002 2 0.007 

Renal artery stenosis 167" 456 0.168 0.051 0.3 10 
(n = 12) +7  IT 12 ? 0.007 2 0.002 2 0.009 

Note.  Values are means 2 SEM. ZSFV, interstitial fluid volume; ZCFV, intracellular fluid volume; P V ,  plasma 

* P < 0.05 that the value for the renal artery stenosis group is higher than the value for the control group. 
volume; ECFV, extracellular fluid volume; TB W ,  total body water. 
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changes in humans with normal-renin es- 
sential hypertension. 

Sodium retention and expansion of body 
fluid volumes and the roles they may play in 
the development and maintenance of 
hypertension have been studied extensively 
(21, 24-26). The results of many of these 
studies are supportive of the “whole body 
autoregulation” hypothesis advanced by 
Guyton and Coleman (27). This hypothesis 
maintains that fluid retention following re- 
nal disturbances results in expansion of PV 
and ECFV. The increased PV induces in- 
creases in venous pressure, venous return, 
and cardiac output, which in turn increases 
blood flow to the tissues of the body. In 
response to tissue overperfusion, periph- 
eral arterioles constrict to autoregulate 
the tissue blood flow, thus raising the total 
peripheral resistance. The findings of the 
present study of increases in ECFV and 
TBW in the renal artery stenosis rabbits are 
in keeping with the hypothesis of whole 
body autoregulation. However, earlier 
studies from this laboratory with this rabbit 
model have failed to demonstrate increases 
in cardiac output during the acute phase of 
the hypertension which occurs during the 
first 24 hr following renal artery stenosis 
(14); also, increases in cardiac output were 
not seen at 3 days after renal artery stenosis 
(28), or in chronic hypertensive rabbits with 
renal artery stenosis of 30 days duration 
(28, 29). Similarly, studies from this labo- 
ratory (30), as well as studies by others (31), 
have failed to observe changes in cardiac 
output in rabbits with perinephritic hyper- 
tension. Thus, the role of expansion of the 
ECFV and whole body autoregulation in 
the development and maintenance of renal 
hypertension in this rabbit model is unclear. 

There has been interest recently in a pos- 
sible role for volume expansion in mediat- 
ing pressor and vascular hyperresponsive- 
ness to vasoactive substances in hyperten- 
sion. It has been proposed (32) that volume 
expansion in hypertensives could result in 
increased secretion of natriuretic hormone, 
which then would increase the sodium 
content of cells, including arteriolar smooth 
muscle cells, by inhibiting Na-K ATPase. 
The enhanced contractions of the arterioles 
then would result in elevated arterial pres- 

sure. It is of interest that previous studies 
from this laboratory (28) have shown that 
one-kidney , one-clip rabbits with renal ar- 
tery stenosis of 30 days duration, the same 
rabbit model as the present study, did in- 
deed have exaggerated pressor responses 
to infusions of norepinephrine. 

It should be pointed out that although the 
expanded ECFV and TBW observed in the 
present study are in keeping with the hy- 
pothesis that increased volumes may play a 
role in the maintenance of chronic renal 
hypertension, these studies do not rule out 
the possibility that renal artery stenosis in 
one-kidney rabbits may produce chronic 
hypertension by mechanisms not related to 
the increases in fluid volumes and that the 
expansions of these volumes may occur 
simply because of decreased ability of the 
single stenosed kidney to excrete sodium 
and water. 

The authors are very grateful to Mr. James Kohrs 
and Mr. Fred Rosen for their assistance with the de- 
terminations of body fluid volumes. This study was 
supported in part by the Medical Research Service of 
the Veterans Administration and by USPHS Grant HL 
17366. Dr. Kurz was supported by NIH Research Ser- 
vice Award HL 05457. 
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