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 Introduction 

 The epithelial cells of proximal tubules, but not of dis-
tal segments of the nephron, are endowed with a high 
aromatic  L -amino acid decarboxylase (AADC) activity, 
the enzyme responsible for the conversion of circulating 
or filtered  L -3,4-dihydroxyphenylalanine ( L -Dopa) to do-
pamine  [1–3] . The renal dopaminergic system appears to 
be highly dynamic and basic mechanisms for the regula-
tion of this system are thought to depend mainly on the 
availability of  L -Dopa, its fast decarboxylation into dopa-
mine and precise cell outward amine transfer mecha-
nisms, dopamine interaction with specific receptors and 
accurate intracellular signal transduction  [3–6] . Dopa-
mine of renal origin, by activating D 1 -like receptors lo-
cated at various regions in the nephron, exerts natriuret-
ic and diuretic effects  [7]  accounting for up to 50% of 
sodium excretion, namely during moderate sodium sur-
feit  [8, 9] . At the level of the proximal tubule, the overall 
increase in sodium excretion produced by dopamine re-
sults mainly from the inhibition of several sodium trans-
porters including Na + , K + -ATPase and Na + -H +  exchang-
er at the basolateral and apical membranes, respectively 
 [10] . The renal dopaminergic system plays an important 
role in the regulation of blood pressure, sodium homeo-
stasis and kidney function  [8] . Evidence has been gath-
ered suggesting that deficiencies in this system may be 
involved in sodium retention and may contribute to the 

 Key Words 
 Kidney  �  Dopamine  �  Renal mass reduction  �  Blood pressure 

 Abstract 
  Background:  Dopamine of renal origin exerts natriuretic 
and diuretic effects by activating D 1 -like receptors located at 
various regions in the nephron. Two weeks after uninephrec-
tomy the renal dopaminergic system was suggested to be 
involved in the adaptative increase of sodium excretion. 
 Aim:  The aim of the present study was to evaluate the renal 
adaptations in sodium handling and renal dopaminergic 
system activity in uninephrectomized (Unx) rats up to 26 
weeks after the surgery.  Results:  A time-dependent increase 
in both systolic and diastolic blood pressure was observed 
in Unx rats up to 26 weeks after uninephrectomy. This was 
accompanied by a compensatory increase in aromatic  L -ami-
no acid decarboxylase at 2 weeks but not 10 and 26 weeks 
after uninephrectomy. In contrast to what has been found 2 
weeks after uninephrectomy, at 10 and 26 weeks after sur-
gery the natriuretic response to volume expansion was re-
duced in Unx rats and this was accompanied by insensitivity 
of natriuresis to dopamine D1 receptor selective antagonist 
(Sch23390).  Conclusion:  A time-dependent decrease in do-
pamine sensitive natriuresis is observed in Unx rats through-
out the 26 weeks after uninephectomy. It is suggested that 
this may contribute to compromise sodium excretion and 
increase blood pressure.  Copyright © 2007 S. Karger AG, Basel 
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increase of blood pressure with sodium sensitive charac-
teristics  [11, 12] .

  Animal models of reduced renal mass undergo a series 
of adaptive mechanisms to maintain sodium homeosta-
sis. Compensatory changes in the tubular handling of so-
dium include an increased excretion of sodium per neph-
ron  [13] . In this way, sodium balance can be maintained 
despite a diminished glomerular filtration rate. In rats 
submitted to uninephrectomy an increased renal dopa-
mine synthesis was observed in the remnant kidney at 2 
weeks after surgery  [14, 15] . This was accompanied by a 
dopamine sensitive enhanced natriuresis with no chang-
es in blood pressure values, suggesting that early after 
uninephrectomy renal dopamine may play an important 
role in keeping uninephrectomized rats within sodium 
balance  [14, 15] . However, the role of the renal dopami-
nergic system in sodium handling in more advanced 
phases after renal mass ablation still remains to be estab-
lished.

  The aim of the present study was to evaluate renal ad-
aptations in sodium handling, blood pressure and renal 
dopaminergic system activity in rats submitted to unine-
phrectomy up to 26 weeks after surgery.

  Materials and Methods 

 In vivo Studies 
 All in vivo investigation was performed in accordance with 

the European Directive number 86/609, transposed to the Portu-
guese Law by DL 129/92 and by Portaria 1005/92.

  Normotensive male Wistar-Han rats (Harlan, Barcelona, 
Spain), weighing 190–210 g, were selected after a 7-day period of 
stabilization and adaptation to blood pressure measurements. 
The animals were kept under controlled environmental condi-
tions (12:   12 h light/dark cycle and room temperature 22  8  2   °   C); 
fluid intake and food consumption were monitored daily through-
out the study. All animals were fed ad libitum throughout the 
study with ordinary rat chow (Panlab, Barcelona, Spain) contain-
ing 1.9 g  �  kg –1  of sodium. Blood pressure (systolic and diastolic) 
and heart rate were measured weekly throughout the study in 
conscious restrained animals, between 7.00 and 10.00 a.m., using 
a photoelectric tail-cuff pulse detector (LE 5000, Letica, Barce-
lona, Spain). Four determinations were made each time and the 
means were used for further calculation.

   Uninephrectomy.  In anesthetized rats (pentobarbital sodium, 
60 mg  �  kg –1 , i.p.) the surgical ablation of the right kidney was 
performed, according to what was previously described  [14]  – 
uninephrectomized (Unx) rats. Control animals were rats sub-
mitted to sham surgery under similar conditions, however their 
kidneys remained intact – sham-operated (Sham) rats. After total 
recovery from surgery (4–6 h), the rats were placed in an animal 
facility, where they had free access to food and water. Survival rate 
was 100%.

   Metabolic Study.  10 and 26 weeks after surgery, the rats were 
placed in metabolic cages (Tecniplast, Buguggiate-VA, Italy) for 
the collection of 24-hours urine for quantification of sodium, po-
tassium, creatinine, urea and catecholamines. The vials collecting 
urine for quantification of catecholamines contained 0.5 ml hy-
drochloric acid (6 M), to avoid the spontaneous oxidation of the 
amines and its derivatives. All animals received tap water ad libi-
tum. The daily sodium intake was similar between Unx and Sham 
rats throughout the study ( table 1 ). 10 and 26 weeks after surgery 
the animals were anaesthetized with pentobarbital sodium (60 
mg  �  kg –1 , i.p.) and blood was collected from the heart in tubes 
containing lithium/heparin for later determination of biochemi-
cal parameters. The kidneys were rapidly removed and weighed. 
The outer cortex was isolated and fragments were used for latter 
determination of AADC activity. Other fragments from renal 
cortex weighing around 100 mg were placed in vials containing 
0.5 ml of perchloric acid 0.2  M  and stored at –80   °   C until quanti-
fication of catecholamines and metabolites, by HPLC with elec-
trochemical detection.

   Volume Expansion.  In another set of experiments, 2, 10 and 26 
weeks after surgery, the animals were anesthetized with pento-
barbital sodium (60 mg  �  kg –1  followed by 20 mg  �  kg –1   �  h –1 , i.p.) 
and placed on a thermostatically controlled heating table to main-
tain a rectal temperature of 37   °   C. The rats were tracheotomized 
and the left jugular vein was catheterized by a PE50 tube (Becton 
Dickson, Lisboa, Portugal) for volume expansion (VE) and infu-
sion of Sch-23390 (30  � g  �  kg –1  bolus followed by 30  � g  �  kg –1   �    
 min –1 ) or the vehicle (0.9% NaCl, bolus of equal volume per kg). 
After an abdominal incision, the urinary bladder was catheter-
ized through a suprapubic incision for urine sampling. After the 
completion of surgical procedures, the infusion of Sch-23390 or 
vehicle started at a rate of 5 ml  �  kg –1   �  h –1  for 120 min; during this 
period two consecutive 60-min urine samples were collected (t = 
0–120 min, basal). After this stabilization period, the VE was 
started by infusion of isotonic saline (0.9%) at a rate of 100 ml  �  
kg –1   �  h –1  during 30 min (5% body weight); during this phase, 
three consecutive urine samples were collected lasting 10 min 
each (t = 120–150 min, VE). Thereafter, the infusion was again 
reduced to 5 ml  �  kg –1   �  h –1  for 90 min; during this recovery pe-
riod, urine sampling was performed every 10 min until the end of 
the experiment (t = 150–240 min, R-VE).

  In vitro Studies 
  AADC Activity.  The AADC activity was determined at 2, 10 

and 26 weeks after surgery in fragments of renal cortex as previ-
ously described by Soares-da-Silva  [16]  using  L  - Dopa as substrate 
(100–10,000  �  M ). The assay of dopamine was performed by HPLC 
with electrochemical detection. The protein content in cell sus-
pension (1.5 mg  �  ml –1 ) was determined by the method of Bradford 
 [17] .

   Assay of Catecholamines.  The assay of catecholamines and its 
metabolites in urine, renal tissues and in samples from AADC 
studies was performed by HPLC with electrochemical detection, 
as previously described  [18, 19] . In our laboratory, the lower lim-
it of detection of dopamine and dopamine metabolites (DOPAC, 
3,4-dihydroxyphenylacetic acid; 3-MT, 3-metoxytyramine and 
HVA, homovanillic acid) and noradrenaline ranged from 350 to 
1,000 fmol.

   Plasma and Urine Ionogram and Biochemistry . The quantifica-
tion of sodium, potassium, urea and creatinine, in plasma and 
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urine samples, was performed by Cobas Mira Plus analyser (ABX 
Diagnostics, Switzerland) as previously described  [14] . Creati-
nine clearance and fractional excretion of sodium and potassium 
were calculated as previously described  [14] .

   Drugs . The compounds DOPAC; dopamine hydrochloride; 
HVA;  L -Dopa; 3-MT; noradrenaline bitartrate and Sch-23390 
were obtained from Sigma (St. Louis, Mo., USA).

   Statistics . Results are means  8  SE of values for the indicated 
number of determinations. Maximal velocity (V max ) and Michae-
lis-Menten coefficient (K m ) values were calculated from nonlin-
ear regression analysis using GraphPad Prism statistics software 
package  [20] . Statistical analysis was performed by one-way 
ANOVA followed by Student’s t test for unpaired comparisons.
p  !  0.05 was assumed to denote a significant difference.

  Results 

 Ablation of renal mass in uninephrectomized rats had 
no significant effects on body growth, 10 and 26 weeks 
after uninephrectomy ( table 1 ). Kidney growth, however, 
was significantly altered in Unx rats. 10 and 26 weeks af-
ter surgery, the Unx rats presented a hypertrophied rem-
nant renal mass with a weight increase of 84  8  11% and 
86  8  5%, respectively. Plasma levels of sodium and po-
tassium were similar in Sham and Unx rats both at 10 and 
26 weeks after surgery ( table 1 ). In addition, no signifi-
cant differences were observed between Unx and Sham 

rats in either daily intake or urinary excretion of sodium 
( table 1 ). Fluid intake and urine volume were greater in 
Unx rats than in Sham animals both at 10 and 26 weeks 
after surgery ( table 1 ). In addition, the Unx rats presented 
increased plasma creatinine and urea values as well as a 
decreased creatinine clearance both at 10 and 26 weeks 
after surgery ( table 1 ). The fractional excretion of both 
sodium and potassium were greater in Unx animals, 
throughout the study. Systolic and diastolic blood pres-
sures were higher in Unx rats then in Sham at 10 weeks 
after surgery and progressively increased overtime 
( fig. 1 ).

  Daily urinary dopamine excretion, as well as, dopa-
mine precursor ( L -Dopa) and metabolites (DOPAC, HVA 
and 3-MT) were similar between Unx and Sham rats at 
10 and 26 weeks after surgery ( table 2 ). In addition, the 
urinary excretion of noradrenaline was also found to be 
similar between Unx and Sham rats at 10 and 26 weeks 
after surgery ( table 2 ). Renal tissue levels of  L -Dopa and 
dopamine did not differ between the Unx and Sham rats 
throughout the study ( table 3 ).

  The activity of AADC was determined in homoge-
nates of renal cortex with  L -Dopa as substrate, which re-
sulted in a concentration-dependent formation of dopa-
mine. At 2 weeks after surgery, the V max  values for renal 
AADC activity were higher in Unx rats than in Sham 

Table 1. Body weight, increase in renal mass, metabolic balance and renal function in sham-operated (Sham) 
and uninephrectomized (Unx) rats at 10 and 26 weeks after surgery

10 weeks 26 weeks

Sham Unx Sham Unx

Body weight, g 41786 42189 480814** 474810**
Plasma urea, mg � dl–1 37.481.1 44.981.1* 36.681.4 44.281.7*
Plasma creatinine, mg � dl–1 0.4780.07 0.7980.10* 0.5580.02 0.6380.02*
Plasma Na+, mmol � l–1 138.980.7 136.981.0 136.181.6 137.681.7
Plasma K+, mmol � l–1 5.180.2 5.480.3 6.580.5 6.280.6
Fluid intake, ml � day–1 20.980.7 24.281.4* 15.281.1** 18.881.2*, **
Na+ intake, mmol � day–1 1.680.1 1.880.1 1.280.1** 1.180.1**
Urine volume, ml � day–1 11.180.4 14.781.1* 8.981.4 11.180.9*
Urine Na+, mmol � day–1 1.780.1 1.880.1 1.280.1** 1.180.1**
Urine K+, mmol � day–1 1.680.1 1.880.1 1.280.1** 1.380.1**
Ccreat, ml � min–1 2.680.4 1.980.3* 2.280.1 1.680.1*
FENa+, % 0.3680.07 0.7180.11* 0.3080.04 0.4780.08*
FEK+, % 6.080.3 8.481.2* 6.981.0 9.980.9*

Values are means 8 SE; n = 9–12 experiments per group. Ccreat = Creatinine clearance; FE = fractional ex-
cretion.

* Significantly different from values in sham-operated rats (p < 0.05).
** Significantly different from values at ten weeks after surgery (p < 0.05).
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10 weeks 26 weeks

Sham Unx Sham Unx

Dopamine 11.281.0 11.481.0 9.781.4 8.380.4
L-Dopa 0.1680.02 0.2080.04 0.1880.03 0.3580.15
DOPAC 22.783.3 25.082.7 22.983.1 24.082.6
3-MT 20.881.7 15.782.3 21.382.9 27.382.1
HVA                          194.8814.1              214.9813.5     199.5810.8             228.3816.2
Noradrenaline 6.580.6 6.080.5 7.080.9 5.180.5

Values are means 8 SE; n = 9–12 experiments per group. Values are expressed in 
nanomoles per day. L-Dopa = L-3,4-Dihydroxyphenylalanine; DOPAC = 3,4-dihydroxy-
phenylacetic acid; 3-MT = 3-methoxytyramine; HVA = homovanilic acid.

Table 2. Urinary levels of dopamine, 
L-Dopa, DOPAC, 3-MT, HVA and 
noradrenaline in sham-operated (Sham) 
and uninephrectomized (Unx) rats at 10 
and 26 weeks after surgery
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  Fig. 1.  Systolic ( + ,  _ ) and diastolic ( I  ,  y ) blood pressure in uni-
nephrectomized (Unx,  + ,  I ) and sham-operated (Sham,  _ ,  y ) 
rats at 2, 10 and 26 weeks after surgery. Symbols represent means 
of 9–12 experiments per group, and error bars represent SE.  *  Sig-
nificantly different from values in sham-operated rats (p  !  0.05). 
 †  Significantly different from values before and at 2 weeks after 
surgery (p  !  0.05).  ‡  Significantly different from values at 10 weeks 
after surgery (p  !  0.05). 

0

100

200

300

400 *

10 weeks 26 weeks2 weeks

Sham Unx Sham ShamUnx Unx

†

M
a

x
im

a
lv

e
lo

ci
ty

(V
)

(p
m

o
l �

m
g

p
ro

t.
�

1
5

m
in

)
m

a
x

–
1

–
1

†

  Fig. 2.  Maximal velocity (V max ) of aromatic  L -amino acid decar-
boxylase (AADC) activities in homogenates of renal cortex from 
sham-operated (Sham) and uninephrectomized (Unx) rats at 2, 
10 and 26 weeks after surgery. Values are means  8  SE; n = 9–12 
experiments per group.  *  Significantly different from values in 
sham-operated rats (p  !  0.05).  †  Significantly different from val-
ues at 2 weeks after surgery (p  !  0.05). 

10 weeks 26 weeks

Sham Unx Sham Unx

Dopamine 92.986.9 103.083.1 97.983.3 91.481.7
L-Dopa                         159.1816.7 178.8810.3     182.2838.3             165.9842.8

Values are means 8 SE; n = 5–8 experiments per group. Values are expressed in pi-
comoles per gram. L-Dopa = L-3,4-Dihydroxyphenylalanine.

Table 3. Levels of dopamine and L-Dopa 
in renal cortex from sham-operated 
(Sham) and uninephrectomized (Unx) 
rats at 10 and 26 weeks after surgery
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animals whereas at 10 and 26 weeks after surgery the re-
nal AADC activity was similar between the two groups 
( fig. 2 ). The decarboxylation reaction was a saturable 
process, with K m  values of the same magnitude in all 
groups (2 weeks, 2.4  8  0.2 vs. 2.2  8  0.1; 10 weeks, 2.2  8  
0.3 vs. 2.6  8  0.4; 26 weeks, 2.1  8  0.5 vs. 2.6  8  0.3; 
mM).

  The urinary sodium excretion before (t = 0–120 min), 
during (t = 120–150 min) and after (t = 150–240 min) VE 
in Unx and Sham rats at 2, 10 and 26 weeks after surgery 
is depicted in  figure 3 . Two weeks after surgery ( fig. 3 a) 
the natriuretic response to VE was similar between Unx 

and Sham rats whereas at 10 and 26 weeks after surgery 
( fig. 3 b, c) the natriuretic response to VE was lower in 
Unx rats than in Sham animals.

  The effect of Sch-23390 on the accumulated urinary 
sodium excretion before, during and after VE in Sham 
and Unx rats is depicted in  figure 4 . As can be observed, 
2 weeks after uninephrectomy, Sch-23390 decreased the 
accumulated urinary sodium excretion during the recov-
ery period ( fig. 4 a) whereas at 10 and 26 weeks after sur-
gery the infusion of Sch-23390 did not significantly 
change the urinary sodium excretion before, during or 
after VE ( fig. 4 b, c).
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  Fig. 3.  Urinary sodium excretion (mol  �  g creatinine –1 ) in sham-
operated (Sham,  _ ) and uninephrectomized (Unx,  + ) rats be-
fore (t = 0–120 min, Basal), during (t = 120–150 min, VE) and 
after (t = 150–240 min, R-VE) 5% VE with isotonic saline at 2 ( a ), 
10 ( b ) and 26 ( c ) weeks after surgery. Symbols represent means of 
5–8 experiments per group, and error bars represent SE.  *  Sig-
nificantly different from values in sham-operated rats (p  !  
0.05). 
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  Discussion 

 In the present study, uninephrectomy was associated 
with the known consequences of partial renal ablation, 
namely (1) progressive increase in compensatory renal 
growth, (2) significant azotemia, and (3) significant in-
crease in fractional excretion of sodium. Two weeks after 
uninephrectomy, blood pressure was found to be similar 
to that in corresponding controls and this was accompa-
nied in Unx rats by well preserved natriuretic response to 
VE. By contrast, 10 and 26 weeks after renal mass abla-
tion, the Unx rats presented a progressive increase in both 
systolic and diastolic blood pressure going along with 
blunted natriuretic response to VE. These findings, when 
viewed collectively with the compensatory increase in re-
nal AADC activity and the accompanied dopamine-sen-

sitive enhanced natriuresis 2 weeks after uninephrecto-
my, but not 10 or 26 weeks after renal mass ablation, sug-
gests that the role of the renal dopaminergic system in the 
control of sodium homeostasis is decreased in a time-de-
pendent manner following uninephrectomy.

  Kidney transplantation from living donors now ac-
counts for approximately half of all kidney transplants 
performed in the USA  [21] . Unilateral nephrectomy in 
human subjects is associated with rapid functional adap-
tation of the remaining kidney with the glomerular filtra-
tion rate reaching 65–70% of the prenephrectomy value 
within a few weeks, and stabilizing for periods up to 15–
20 years. An increased incidence of hypertension and de-
creased natriuretic response to VE  [22]  has been reported 
following kidney donation on most, but not all studies 
 [22–24] . However, the factors contributing to the increase 
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Fig. 4. Accumulated urinary sodium excretion (mol  �  g creati-
nine –1 ) in untreated (open bars) and Sch-23390-treated (30  � g  � 
 kg –1   �  h –1 , closed bars) sham-operated (Sham) and uninephrecto-
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150 min, VE) and after (t = 150–240 min, R-VE) 5% VE with iso-
tonic saline 2 ( a ), 10 ( b ) and 26 ( c ) weeks after surgery. Bars rep-
resent means of 5–8 experiments per group and error bars 
represent SE.  *  Significantly different from values with vehicle
(p  !  0.05).
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in blood pressure and to the decreased natriuretic re-
sponse to VE following uninephrectomy have not been 
systematically evaluated thus emphasizing the impor-
tance of long term study of natriuretic systems in this 
condition.

  The results presented here clearly show that 2 weeks 
after uninephrectomy the Unx rats have an increased re-
nal dopaminergic activity and respond to isotonic saline 
VE with increased urinary sodium excretion similar to 
that in corresponding controls, this being sensitive to D1 
receptor blockade. The increased renal dopaminergic ac-
tivity and enhanced natriuresis in the presence of unal-
tered blood pressure values observed 2 weeks after uni-
nephrectomy agree well with the previous reports indi-
cating that early after renal mass ablation, the remnant 
kidney exhibits increased renal dopamine output per 
nephron and augmented dopamine-sensitive phosphatu-
ric and natriuretic responses to parathyroid hormone 
and VE, respectively  [14, 15, 25] .

  Unlike the findings observed 2 weeks after unine-
phrectomy, 10 and 26 weeks after renal mass ablation a 
time-dependent increase in both systolic and diastolic 
blood pressure was observed and this was accompanied 
by less-pronounced increase in urinary excretion of so-
dium during isotonic saline VE. Interestingly, 10 and 26 
weeks after uninephrectomy renal AADC activity was 
not different between Unx rats and corresponding con-
trols and the natriuretic response to VE failed to decrease 
in response to D1 receptor blockade. Thus, it is likely that 
the contribution of the renal dopaminergic system to the 
adaptations of renal function after uninephrectomy, 
namely enhanced diuresis and natriuresis, may be dimin-
ished overtime. Because high blood pressure and sodium 
retention may be linked to abnormalities in the function 
of the renal dopaminergic system one can hypothesize 
that the blunted natriuretic response as well as the pro-
gressive increase of blood pressure at 10 and 26 weeks 
after uninephrectomy may be associated with inability of 
the remnant kidney to increase dopamine synthesis or 
with deficient coupling of dopamine receptors to effector 
mechanisms  [12, 26, 27] .

  In the present study the effect of Sch-23390 in Unx rats 
was a 38  8  5% reduction in urinary excretion of sodium 
at 2 weeks after surgery whereas in Sham rats the effect 
of Sch-23390 was a 23  8  8% reduction which did not at-
tain statistical significance. These results agree well with 
previous reports  [14, 15] , highlighting the importance of 
the renal dopaminergic system in uninephrectomy. Curi-
ously, the first observation on the tonic role of endoge-
nous renal dopamine as a local natriuretic hormone was 

observed in Unx dogs, but not Sham dogs  [28] . The pres-
ent study further suggests that the role of natriuretic do-
pamine in uninephrectomized rats assumes a particular 
importance in an early phase (2 weeks) but not in later 
phases (10 and 26 weeks) after uninephrectomy.

  The increase of blood pressure in Unx rats was not ac-
companied by sodium retention during chronic stable so-
dium intake suggesting that other factors may also con-
tribute to this phenomenon. The relationship between 
arterial pressure and the rate of sodium excretion is regu-
lated by a number of factors and the increase of blood 
pressure in the setting of reduced renal mass most prob-
ably represents the combined interactions of multiple in-
dependent mechanisms that influence cardiac output 
and total peripheral resistance  [29, 30] . These mecha-
nisms affect either the amount of sodium filtered at the 
glomerulus or its rate of reabsorption from the proximal 
or distal tubules. Other than physical factors and glomer-
ular ultrafiltration properties, the known homeostatic 
mechanisms are both intrinsic to the kidney (angiotensin 
II, nitric oxide) and extrinsic regulatory systems, includ-
ing renal sympathetic nerves and aldosterone. Other fac-
tors may also be important, namely endothelin, prosta-
glandins and kallikrein, and several lines of investigation 
have implicated perturbations of these systems in the 
pathophysiology of renal parenchymal hypertension.

  It is concluded that in Unx rats, the role of the renal 
dopaminergic system in the control of sodium balance 
may differ overtime. Unlike the findings of compensa-
tory increase of renal dopaminergic system at 2 weeks 
after uninephrectomy, at 10 and 26 weeks after unine-
phrectomy a blunted renal dopaminergic system is ob-
served. We suggest that this may be one explanation for 
the derangement of sodium homeostasis and increase of 
blood pressure observed in Unx rats at 10 and 26 weeks 
after renal mass ablation.
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