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Summary
1. Nitric oxide (NO) and NO synthase 1 (NOS1) maintains sodium and water homeostasis.

NOS1α and NOS1β splice variants are expressed in the rat inner medulla, but only
NOS1β expressed in the mouse. Collecting duct NOS1 is necessary for blood pressure
control. We hypothesized that NOS1 splice variant expression and NO production in the
inner medullary collecting duct (IMCD) are regulated distinctly in mice and rats by high
dietary sodium.

2. Male C57blk/J6 mice and Sprague-Dawley rats were fed a 0.4% (normal salt, NS), or 4%
(high salt, HS) NaCl diet for 2 or 7 days.

3. Mean arterial pressure was not altered with HS, while urinary sodium excretion in mice
and rats was significantly increased. Urinary NOx excretion and IMCD nitrite production
was significantly greater in mice on HS compared to rats. Western blotting indicated that
only NOS1β and NOS3 were expressed in the mouse IMCD and that expression was
unaffected by HS diet at either time point. NOS1α and β, as well as NOS3 were detected
in the IMCD of the rat. Two-day HS diet increased NOS1α and NOS1β IMCD
expression in the rat, and 7-day HS further increased NOS1β expression. While NOS3
expression was unchanged by HS diet at either time point.

4. In conclusion, IMCD NO production in mice and rats is distinctly regulated under both
NS and HS conditions including expression of NOS1 splice variants.
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INTRODUCTION
Renal nitric oxide production is necessary for regulation of ion and water homeostasis and
there is experimental evidence to suggest that specifically medullary nitric oxide synthase-1
(NOS1; nNOS) is involved in the regulation of blood pressure (1, 2). Renal medullary
infusion of NOS1 oligonucleotides or pharmacological inhibitors in the Sprague-Dawley rat
on a high salt diet (HS), lead to a significant elevation of mean arterial pressure (MAP)(1).
In agreement with this, the collecting duct-specific endothelin-1 knockout mouse
(CDET1KO) is hypertensive and has reduced inner medullary NOS activity (2). Thus, it
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appears in rats and mice that medullary NOS1 is involved in blood pressure regulation.
However, recently it was reported that rats express at least three NOS1 splice variants in the
kidney, NOS1α, NOS1β, and NOS1γ (3–5). NOS1α is the full length variant, with a
molecular weight of 160 kDa. NOS1β and NOS1γ are N-truncated variants that lack a PDZ
domain, and have a molecular weight of 130 kDa and 125 kDa, respectively (6, 7). NOS1β
possesses activity comparable to NOS1α, while NOS1γ has only ~3% of the enzymatic
activity (6, 7). We recently reported that the rat inner medulla expresses both NOS1α and
NOS1β (3). However, in the mouse inner medullary collecting duct (IMCD) or in mIMCD-3
cells (an in vitro mouse cell line), only NOS1β is expressed (3). Given that rats and mice
have differential expression of the NOS1 splice variants in the inner medulla, we
hypothesized that regulation of IMCD NO production may be species specific.

Urinary excretion of NOx, an index of NO production, increases in response to high-salt diet
(HS) in both rats (8–10) and mice (11–13). Although urinary NOx is classically considered a
measure of total body NO, more recent studies suggest that it may represent a measure of
renal NO production (14). Yet, the salt-sensitive NOS isoform and/or NOS1 splice variant
that may be contributing to changes in urinary NOx is controversial and may be tubule
specific. For example, in the thick ascending limb (TAL), NOS3 is the major isoform
responsible for NO production in both rats and mice (15). In the rat TAL, HS for 7 days
increased NOS3 expression but there was not a change in NO production, suggesting a
dissociation between expression and activity (16). In the rat macula densa, 10 day HS
reduced the expression of NOS1α and increased the expression of NOS1β, and lead to an
increase in NO production resulting in an attenuation of tubuloglomerular feedback (TGF)
(5). In agreement with this finding, NOS1αKO mice have an intact TGF mechanism (17),
even when the perfusate is switched to high NaCl perfusate (18). This suggests that the
NOS1β and/or NOS1γ splice variant mediates TGF, although this has not been tested
directly. In the rat, IMCDs have the highest total NOS activity (19), but how high salt diet
affects NO production and NOS1 splice variant expression in the rodent IMCD has not been
addressed.

The aim of this study was to test the hypothesis that high salt diet induces NO production
and NOS1 expression distinctly in the renal IMCD in mice and rats. To accomplish this aim,
we measured nitrite production, NOS isoform expression, and NOS activity in isolated
IMCDs from mice and rats on normal and high salt diet.

METHODS
Animals

Male Sprague-Dawley rats (Harlan, Indianapolis, IN) and male C57BL/6J mice from
Jackson Labs (Bar Harbor, ME) were studied in accordance with the National Institutes of
Health Guide for the Care and Use of Laboratory Animals, and approved and monitored by
the Georgia Health Sciences University Institutional Animal Care and Use Committee. Rats
and mice were housed in temperature and humidity controlled, light-cycled quarters. The
rats (10–12 weeks, ~250 g) were randomly assigned to either normal salt (NS, 0.4% NaCl)
or high salt (HS, 4% NaCl) pellet diet groups (Teklad diets [Harlan], Indianapolis, IN).
Groups of animals were maintained on the HS for either 2 days or 7 days. Rats were
anesthetized using sodium pentobarbital (50 mg/kg) followed by a thoracotomy. The mice
(10–12 weeks old, ~26 g) were randomly assigned to NS or HS pellet diets (Teklad diet,
same as the rat diet) for 2 or 7 days, and were anesthetized using Brevital® (methohexital, 6
mg/kg, JHP Pharmaceuticals, Parsippany, NJ) followed by thoracotomy. The renal inner
medullae of the mice and rats were dissected and the inner medullary collecting ducts
(IMCDs) were freshly isolated using the method previously described by Hyndman et al.
(3). Isolated inner medullary collecting ducts were incubated for analysis of nitrite
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production, or snap frozen in liquid nitrogen for NOS activity analysis, or Western blot
analysis.

Mean arterial pressure
Telemetry devices (Data Sciences, PA-C10, St. Paul, MN) were implanted into the left
carotid artery of isoflurane anesthetized mice. Mice were allowed 10 days to recover before
collection of telemetry data. Rat telemetry devices were implanted as previously described
(20).

Metabolic Cage study
Mice or rats were housed individually in metabolic cages to monitor 24 h food and water
consumption and to collect urine while on a NS or 7-day HS diet. The urine was centrifuged
at 1000 g for 5 min, and stored at −80°C until analysis. Urinary sodium was determined by
ion selective electrode (Medica Easylyte, Bedford, MA), and urinary nitrite + nitrate (NOx)
determined by High Performance Liquid Chromatography (HPLC, ENO20, Eicom, Japan).
Urinary NOx and sodium excretion rates for the mice and rats were determined by
multiplying the urinary NOx concentration or sodium concentration by the 24 hr urine
volume and normalizing to food intake and body weight.

Western Blotting
Western blotting protocol was done as previously described (21) with minor modifications.
Briefly, the frozen renal IMCD were homogenized and protein concentrations were
determined by standard Bradford assay (Bio-Rad, Hercules, CA) using bovine serum
albumin as the standard. Proteins were separated by 8% SDS-PAGE and transferred to an
Immobilon membrane (Millipore, Bedford, MA). Two-color immunoblots were performed
using an antibody against C-terminus of NOS1 (amino acids 1095–1289, 1:1,000, BD
Transduction Laboratories, NJ), and a monoclonal antibody to β-actin (1:5000, Sigma, St.
Louis, MO). Additionally, two-color immunoblots were performed using a monoclonal
antibody against C-terminus of NOS3 (amino acids 1025–1203, 1:1000, BD transduction
Laboratories, NJ) and a polyclonal antibody to actin (1:5000, Sigma, St. Louis, MO). For
mouse IMCD immunoblots, a polyclonal antibody against the C-terminus of NOS1 (R20, rat
origin, Santa Cruz Biotechnology, CA) and monoclonal antibody to β-actin (1/5000) was
used. The membranes were washed 5 times with tris-buffered saline (TBS) containing 0.1%
Tween 20 (TBST), then incubated in the appropriate infra-red-tagged secondary antibodies,
IRD700-labeled goat anti-mouse or goat-anti-rabbit (1:1,000) and IRD800-labeled goat anti-
rabbit or goat anti-mouse (1:10,000, Rockland, PA). Specific bands were detected using the
Odyssey Infrared Imager (LI-COR Biosciences, Lincoln, NE). Infra-red immunoreactive
bands were visualized brightness and contrast modified and densitometry determined by
using the Odyssey software (v.3.0.16).

Nitrite production
Freshly isolated collecting ducts were immediately incubated with Hank’s Balanced Salt
Solution (HBSS, no phenol red, plus calcium and magnesium; Mediatech, Manassas, VA),
200 U/ml superoxide dismutase (Sigma) and 250 μM L-arginine (Sigma), for 1 h in a
shaking, 37°C water bath. IMCDs were pelleted by centrifuging 5000 g for 5 min, and the
HBSS snap frozen and stored at −80°C until analysis. Collecting ducts were lysed in 100 μl
of buffer and protein concentration determined by the Bradford assay. Nitrite was measured
by HPLC and nitrite production recorded as pmol nitrite/mg protein/h.
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Measurement of NOS Activity
Isolated rat IMCDs were homogenized in buffer (weight-to-volume ratio,1:7): ice-cold 50
mM Tris (pH 7.4) containing 0.1 mM EDTA, 0.1 mM EGTA, 0.1% 2-mercaptoethanol,
10% glycerol, in the presence of protease inhibitors (1 mM phenylmethylsulfonyl fluoride
(PMSF), 1 μM pepstatin A, 2 μM leupeptin, and 0.1% aprotinin). Protein concentrations
were determined by the Bradford assay as described above. Aliquots of homogenate were
incubated with [3H]arginine (10 μM final arginine, 71 Ci/mmol; Amersham, Arlington
Heights, IL) in the presence of 1 mM NADPH, 30 nM calmodulin, 3 μM
tetrahydrobiopterin, 2 mM CaCl2, 1 μM FAD, and 1 μM FMN in a final volume of 50 μl for
30 minutes at room temperature as previously described (22). The non-specific NOS
inhibitor Nω-nitro-L-arginine (LNNA, 1 mmol/L) was used to determine total NOS activity
and the NOS 1-specific inhibitor N5-(1-imino-3-butenyl)-L-ornithine (VNIO, 1 μmol/L;
Cayman Chemicals, Ann Arbor, MI) was used to assess NOS 1-specific activity. NOS
activity was calculated using the following formula: Total NOS activity = (pmol NOS
activity in the absence of LNNA) - (pmol NOS activity in the presence of LNNA). NOS1
specific activity was calculated the total NOS activity inhibited by VNIO using the
following formula: NOS1 specific activity = [total NOS activity (pmol of NOS activity in
the presence of VNIO. NOS2 specific activity was calculate as the total NOS activity
inhibited by N-(3-(Aminomethyl)benzyl)acetamidine (1400W) using the formula: NOS2
specific activity = Total NOS activity- pmol of NOS activity in the presence of 1400W.
NOS3 activity was calculated using the formula: NOS3 specific activity = Total NOS
activity- NOS1 specific activity- NOS2 specific activity. Data is normalized to milligram of
protein and reported as pmol/mg protein/30 min.

Data analysis
All data are expressed as mean ± s.e.m. The effect of dietary sodium on NOS activity and
expression were analyzed by a one-way ANOVA with Dunnett’s multiple comparison post
hoc test (Prism, GraphPad Software, San Diego, CA). To test for the effect of a 7-day HS
diet compared to NS on sodium excretion or the effect of species on NOx excretion, a paired
T-test or unpaired T-test, respectively was used. For all comparisons, P < 0.05 was
considered significant.

RESULTS
Urinary sodium and NOx excretion

We tested whether urinary sodium and NOx excretion while on a HS diet is different
between mice and rats. Mice on a NS and 7-day HS diet ate similar amounts of food (NS =
3.2 ± 0.5, HS = 3.9 ± 0.7 g, P = 0.48). Rats on a NS and 7-day HS diet ate similar amounts
of food (NS = 25.3 ± 1.1 g, HS = 26.3 ± 0.8 g, P = 0.35). Urinary sodium excretion was
determined from mice and rats on a NS or 7-day HS diet (Fig 1A). Given that mice and rats
have significantly different body weights (b.w.) and intake significantly different amounts of
food, and hence sodium, we normalized sodium excretion to b.w. and g food intake. In mice
urinary sodium excretion was 1.3 ± 0.3 mmol/day/g food/g b.w. on a NS diet and
significantly increased to 8.0 ± 0.6 mmol/day/g food/g b.w. on a 7-day HS diet (N = 8, P <
0.001). In rats on a NS diet, urinary sodium excretion was 0.13 ± 0.02 mmol/day/g food/g
b.w. and was significantly increased compared to 7-day HS diet (1.3 ± 0.09 mmol/day/g
food/g b.w., N= 6, P < 0.001). Although urinary sodium excretion rates are significantly
different between mice and rats, the fold increase in sodium excretion due to 7-day HS diet
is not significantly different between mice (9X) and rats (10×) (P = 0.32)(Fig 1A). Thus,
mice and rats are under a similar salt stress. However, urinary NOx excretion, while on a 7-
day HS diet, was significantly lower in rats compared to mice (P < 0.001) (Fig 1B). Mean
arterial pressure was determined in a separate group of mice and rats under NS and 7DHS
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interventions. There was no significant difference in MAP between mice on a NS or 7DHS
diet (N = 8, P = 0.8)(Fig 1C). Likewise, there was no significant difference in MAP between
rats on a NS and 7DHS diet (N = 3, P = 0.4) (Fig 1D).

Inner medullary collecting duct nitrite production
NO production by freshly isolated mouse or rat IMCD was determined by measuring the NO
metabolite, nitrite. Freshly isolated mouse IMCD had a significant increase in nitrite
production from mice that had been fed a 2-day or 7-day HS diet (828 ± 30 and 1573 ± 278
pmol/mg protein/h, respectively; N = 8) compared to the NS mice (445 ± 75; N=8; Fig 2A)
(P = 0.01). However, nitrite production from rat IMCD on a NS diet (131 ± 21 pmol/mg
protein/h; N = 15) was similar to the 2-day HS (148 ± 38 pmol/mg protein/h; N=11) and 7-
day HS (182 ± 54 pmol/mg protein/h; N = 8) (Fig 2B). Interestingly, isolated mouse IMCDs
had a significantly higher nitrite production than rat IMCDs from either NS or HS diet (Fig
2).

NOS expression in the inner medullary collecting duct
To determine if HS temporally regulates NOS1 splice variant expression in the IMCD,
Western blots were analyzed with the C-terminus specific antibody of the renal IMCD from
mice following NS or HS diet. The mouse IMCD express NOS1β (Fig 3A), as reported
earlier (3); however 2-day or 7-day of a HS diet did not significantly affect NOS1β
expression in the mouse IMCD (Fig 3A) (N = 6). The mouse collecting duct homogenate
also expresses NOS3 (Fig 3B) and like NOS1β, 2-day or 7-day HS diet did not significantly
affect NOS3 expression (Fig 3B) (N = 6).

Both of the two splice variants, NOS1α and β, were detected in the rat IMCD homogenate
(Fig 4). The IMCD NOS1 splice variants were temporally regulated by HS diet. Two days of
HS diet significantly increased the expression of NOS1α (ANOVA P = 0.03, Dunnett’s post
hoc NS vs 2-day HS P <0.05; NS vs 7-day HS P >0.05; N = 11–12) (Fig 4B), while 2-day
and 7-day HS diet significantly increased NOS1β expression (ANOVA P = 0.0003,
Dunnett’s post hoc NS vs 2-day HS P < 0.05; NS vs 7-day HS P <0.05; N = 11–12) (Fig
4C). High salt treatment did not significantly affect NOS3 expression in the rat IMCD (Fig
4E) (N = 5–7).

Inner medullary collecting duct NOS activity
NOS enzymatic activity was measured in the homogenate of rat renal IMCD following a NS
diet and in response to HS diet for either 2 or 7 days. The rat IMCD homogenate had no
detectable NOS2 activity (data not shown). The rat IMCD homogenate NOS1 activity did
not change significantly among the NS (1024 ± 221 pmol/mg protein/30 min; N= 8), 2-day
HS (1360 ± 192 pmol/mg protein/30 min; N=10) or 7-day HS (1124 ± 84 pmol/mg protein/
30 min; N=6) (Fig 5). Likewise, rat IMCD NOS3 activity was similar among the NS (230 ±
48 pmol/mg protein/30 min; N=8), 2-day HS (307 ± 27 pmol/mg protein/30 min; N=10), or
7-day HS (337 ±31 pmol/mg protein/30 min; N= 6) (Fig 5). The rat IMCD has a ~3× higher
NOS1 activity than NOS3 activity. NOS enzymatic activity measured by the conversion of
radiolabeled arginine to citrulline with homogenates from mouse IMCD was below
detection with the assay conditions as described and is a limitation of this study.

DISCUSSION
Our major finding reveals a distinct species-specific regulation of NO production and NOS1
splice variant expression in the IMCD under both normal salt and high salt conditions. NO
production from mouse IMCD was over 3× greater than rat IMCD on either NS or HS diet
correlating with a higher urinary NOx excretion observed in mice compared to rats. Mice
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exclusively express NOS1β and NOS3 in the IMCD, while the rat IMCD expresses NOS1α,
NOS1β and NOS3. Although there were observed differences in mouse and rat IMCD NOS1
splice variant expression and NO production, urinary sodium excretion was increased
similarly in both species. Moreover, MAP was not significantly affected by 7DHS diet in
either species. These data suggest that there are multiple mechanisms involved in the
regulation of fluid-electrolyte balance and blood pressure control and that these are species-
specific.

There is not a consensus in the literature as to the effects of salt on NOS1 expression: NOS1
has been reported to decrease, remain unchanged, or increase depending on the conditions
studied, antibodies used, and species utilized. NOS1 splice variants have been identified in
the whole kidney of the rat (4, 5, 23), although functional or temporal changes were not
determined. In agreement with our findings in the rat, NOS1 expression increased in the
renal inner medulla following 3-weeks on 4% NaCl diet (24). Interestingly, Mattson and
Higgins (24), reported that the anti-NOS1 antibody recognized a band at 160 kDa (now
known as NOS1α) and a 130 kDa band that the manufacturer (Transduction Laboratories)
claimed was NOS2. We speculate that this is actually NOS1β, and from re-evaluating the
results presented in Mattson and Higgins (24), we found there was a significant increase in
NOS1β, as well. Our results are also similar to those reported by Ni and Varzi that reported
a significant increase in NOS1 after 2 days of 8.0% NaCl diet and Roczniak et al. (25),
where NOS1α was significantly increased in the IMCD after 3 days of 3% NaCl diet.
Interestingly, they reported an anti-NOS1 detectable band at 130 kDa, but did not show it, so
it is unclear what effect their diet had on what we speculate was NOS1β. However, others
report that NOS1 mRNA is unchanged in the IMCD following 7-days of 3% NaCl diet plus
0.45% NaCl in the drinking water (26) or NOS1 protein (likely NOS1α) decreased in the
inner medulla after 3 weeks of a 8.0% NaCl diet (27). These studies suggest, that the NOS1
splice variants in the inner medulla are regulated by HS diet; however it may be dependent
on the duration of consumption and concentration of high dietary sodium.

Our data also demonstrated that NOS1 activity was over 2-fold higher than NOS3 activity in
the rat IMCD. Recently, Lu et al. (5) reported that NOS1 splice variant expression in the rat
renal macula densa was regulated by HS diet. They reported that after 10-day HS diet
NOS1α was significantly down-regulated and NOS1β was significantly up-regulated. As
well, there was a significant increase in NOS1-dependent NO production (5). We found a
similar increase in IMCD NOS1β expression in our HS fed rats, but we did not observe a
change in NOS activity or nitrite production between NS and HS treatments. What remains
unknown is the specific contribution of NOS1α vs NOS1β in NO production in the IMCD
and other nephron segments.

The renal inner medulla is the site of the final regulation of sodium reabsorption and chronic
NOS1 inhibition within the rat renal medulla increases arterial pressure in rats on a HS diet
(1). Sprague Dawley rats are normotensive on NS and 7 day 4% NaCl diets (28). However,
significant increases in blood pressure have been reported with 3–10 weeks of 8% NaCl diet
treatment in Sprague Dawley rats (27, 29, 30). Ni and Varizi (27) found a significant ~40
mmHg increase in systolic pressure after 3 weeks of 8% NaCl diet which correlated with a
significant reduction of medullary NOS1α (NOS1β was not reported and NOS3 was not
significantly affected). Thus, although the Sprague Dawley rat generally isn’t categorized as
having a salt-sensitive blood pressure, prolonged 8% NaCl leads to significant increases in
pressure that may in part be explained by decreased NOS1 medullary expression. This
suggests that Sprague Dawley rats may experience medullary NO deficiency on a prolonged
8% NaCl diet, however, on a 4% NaCl diet, these rats are capable of producing a significant
natriuresis and maintaining a normotensive blood pressure, even though IMCD NO
production is not significantly increased. This differs from the wild type mouse. Compared
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to the rat IMCD, the mouse IMCD produces significantly more NO and this is also reflected
in a higher urinary NOx excretion. The mouse renal collecting duct expresses NOS1β
exclusively, and 2 or 7 days on HS diet did not significantly change NOS1β expression;
however it had a profound effect on NO production. During 4% NaCl dietary intervention,
the mouse also displayed a significant natriuresis, while maintaining mean arterial pressure,
but there was a significant increase in IMCD NO production. The commercially available
NOS1 knockout mouse was targeted for deletion at exon 2 (31), thus deleting only the
NOS1α splice variant. Interestingly, the NOS1α knockout mouse was found to be
normotensive even on a HS diet (32). Deletion of the NOS1 splice variants from the mouse
CD, in essence NOS1β as it is the variant expressed, results in a salt-sensitive blood pressure
phenotype (Hyndman et al. under review). Therefore, NOS1 plays an important role in
sodium and water homeostasis, and in the control of blood pressure, in both rats and mice,
although the underlying mechanisms are unclear.

There are multiple potential mechanisms that may explain the differences between rat and
mouse IMCD NO production. These differences in IMCD NO production may be attributed
to differences in intracellular and/or extracellular superoxide production and NO
bioavailability, different post-translational regulation, and/or different protein-protein
interactions leading to species specific differences in NO production. The rat kidney has
significantly less extracellular superoxide dismutase activity than the mouse kidney (33).
This difference may lead to a decrease in NO bioavailability in the rat. Although many post-
translational sites are conserved among species, the regulation of these modifications may be
different. For example, phosphorylation of p53 is different between mice and rats in both
normal cells and cells transformed with simian virus 40 (common models in cancer
research)(34); mouse p53 phosphorylation results in a slow turnover rate for p53, while in
rats p53 phosphorylation results in a fast turnover of p53. Although, the same sites in p53
are phosphorylated in these mouse and rat cells, it results in distinct protein turnover rates,
and the authors speculate that this may be due to species-specific mechanisms regulating
p53 phosphorylation (34). Protein-protein interactions are well established to regulate NOS1
activity (see 35). We recently reported in transfected COS7 cells, mIMCD-3 cells, and
freshly isolated rat collecting ducts that dynamins regulate NOS1 specific NO production (3)
and we reason that may affect the NOS1 splice variants differently, and have species-
specific regulatory pathways.

In conclusion, these data indicate that during an increase in salt intake IMCD NO production
is significantly elevated in mice, but not rats. However, given this distinct, species-specific
regulation of high salt-mediated IMCD NO, both species presented a significant natriuresis
and no significant change in blood pressure suggesting there are diverse mechanisms
regulating fluid-electrolyte balance in these species.
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Figure 1.
Urinary sodium, NOx excretion and mean arterial pressure (MAP) from mice and rats. (a)
The change in urinary sodium excretion from mice and rats on a normal salt (NS) diet
compared to 7-day high salt (7DHS) diet (N = 6–8). (b) Urinary NOx excretion for mice and
rats on a 7DHS. (c) MAP from mice on a NS or 7DHS diet (N = 8). (d) MAP from rats on a
NS or 7dHS diet (N = 3). Mean ± s.e.m. An asterisk (*) represents a significant difference
compared to mice (t-test, P < 0.001).
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Figure 2.
Inner medullary collecting duct nitrite production. (a) Nitrite produced by freshly isolated
collecting ducts from mice on a normal salt (NS), 2-day high salt (2DHS) or 7-day high salt
(7DHS) diet (N = 8–14). (b) Nitrite produced by freshly isolated collecting ducts from rats
on a normal salt (NS), 2DHS, or 7DHS diet (N = 8). Mean ± s.e.m. An asterisk (*)
represents a significant difference compared to NS and † represents a significant difference
compared to 2DHS (ANOVA, P = 0.007).
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Figure 3.
Mouse inner medullary collecting duct homogenate NOS expression. (a) Representative
immunoblot of NOS1 splice variant expression from mice on a normal salt (NS), 2-day HS
(2DHS) or 7-day high salt (7DHS) diet. The graph is the relative densitometry of the mouse
collecting duct homogenate NOS1β immunoreactive band (N = 6). (b) NOS3 expression of
collecting duct homogenate, and relative densitometry of the NOS3 immunoreactive band
(N = 6). All values are normalized to their respective NS sample mean. Mean ± s.e.m.
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Figure 4.
Rat inner medullary collecting duct NOS1 splice variant or NOS3 expression. (a) A
representative immunoblot of NOS1 splice variant expression of inner medullary
homogenate from rats on a normal salt (NS), 2-day high salt (2DHS), or 7-day HS (7DHS)
diet. (b) Relative densitometry of the NOS1α immunoreactive band, and (c) NOS1β
immunoreactive band, N = 11–12. (d) A representative immunoblot of NOS3 expression of
inner medullary collecting duct homogenate from rats on a normal salt (NS), 2-day high salt
(2DHS), or 7-day HS (7DHS) diet, and relative densitometry, N = 5–7. All values are
normalized to the NS sample mean. Mean ± s.e.m.
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Figure 5.
NOS1 and NOS3 activity from rat inner medullary collecting duct homogenate. Rats were
placed on a normal salt (NS), 2-day high salt (2DHS), or 7-day HS (7DHS) diet. Mean ±
s.e.m., N = 6–10.
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