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LRNFLABORATORY STUDY

The Role of Na+-H+ Exchanger Isoform 1 in Aldosterone-Induced 
Glomerulosclerosis in Vivo

Role of NHE1 in Aldosterone-Induced GlomerulosclerosisMinmin Zhang, Jing Chen, Shaojun Liu, Li You, Shanyan Lin, and Yong Gu
Department of Nephrology, Huashan Hospital; Institute of Nephrology, Fudan University, Shanghai, China

Aldosterone is reported to promote fibrosis of multiple
organs. Recent studies showed that Na+-H+ exchanger isoform 1
(NHE1) was involved in mineralocorticoid-induced tissue fibro-
sis. The present study examined the role of NHE1 in aldosterone-
induced glomerulosclerosis in rats. SD male rats were subjected
to 5/6 nephrectomy and divided into four groups: rats subjected
to sham operation were used as control (SHAM group), 5/6
nephrectomy (SNX group), SNX treated with aldosterone via
osmotic mini-pump (ALDO group), and SNX treated with aldos-
terone plus NHE1 inhibitor 5-(N, N-Dimethyl) amiloride hydro-
chloride (DMA) (ALDO+DMA group). The rats were sacrificed
at the 12th week. We found that aldosterone treatment signifi-
cantly increased kidney weight/body weight ratio and systolic
blood pressure compared with SNX rats. Aldosterone also
increased proteinuria and serum creatinine level. The NHE1
antagonist DMA significantly reversed the effect of aldosterone
on proteinuria, but had no effect on the aldosterone associated
hypertension and the elevation of serum creatinine. The remnant
kidney of 5/6 nephrectomized rats exhibited increased glomeru-
losclerosis score, tubulointerstitial fibrosis, and tubular proteina-
ceous cast, which were significantly enhanced by aldosterone
treatment. DMA treatment significantly reduced aldosterone-
associated glomerulosclerosis, but failed to improve aldosterone-
induced tubulointerstitial fibrosis and tubular proteinaceous cast.
The aldosterone-induced increase in renal TGFb1 and PCNA
was significantly prevented by treatment with DMA. Our data
showed that NHE1 inhibitor reduced aldosterone-induced
glomerulosclerosis but not hypertension in 5/6 nephrectomized
rats. The present study suggested that NHE1 contributed to

aldosterone-induced-glomerulosclerosis and could be a potential
therapeutic target for chronic kidney disease.

Keywords aldosterone, Na+-H+ exchanger isoform 1, fibronectin,
TGFb1, PCNA

INTRODUCTION

Accumulating clinical and experimental studies have
demonstrated that the locally produced aldosterone played
an important role in the pathogenesis of multiple tissue
fibrosis and remodeling, independent of its effects on
hemodynamic regulation and fluid homeostasis.[1–3] Our
previous studies have demonstrated that renal mesangial
cell was a target of local aldosterone action, and aldoster-
one increased extra-cellular matrix (ECM) protein
fibronectin expression, which was blocked by mineralo-
corticoid receptor antagonist spironolactone.[4] Collec-
tively, these data suggested that aldosterone has
deleterious effects on the kidney that cannot be explained
simply by systolic blood pressure (SBP) changes. The
mechanisms underlying the pathophysiological actions of
aldosterone in the kidney have not been completely
defined.

Na+-H+ exchanger isoform 1 (NHE1) is a plasma
membrane transport protein. In addition to the basic role
of the pHi and volume regulation of the cell, recent studies
suggested that NHE1 also had an important role in cell
proliferation, division, or migration.[5] Recent studies also
showed that NHE1 can be activated by aldosterone and
involved in aldosterone induced cardiac hypertrophy.[6]

These findings suggested that the aldosterone/NHE1 path-
way plays a role in mediating renal injury. However, there
is no convincing evidence to indicate the potential contri-
bution of NHE1 to aldosterone-induced renal injury.

The purpose of this study, therefore, is to do the
research on the NHE1-dependent glomerulosclerosis
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induced by aldosterone in vivo. To test our hypothesis, we
investigated whether renal injury that was induced by chronic
treatment with aldosterone was associated with activation of
NHE1. Further studies were performed to test the effects of a
specific NHE1 inhibitor 5-(N, N-Dimethyl) amiloride hydro-
chloride (DMA) on renal injury that is induced by long-term
treatment with aldosterone. Because aldosterone has been
suggested to induce tissue fibrosis through the activation of
transforming growth factor beta-1 (TGFb1)-dependent mech-
anism,[7–10] we also studied the effects of DMA on the
expression of renal TGFb1 and fibronectin in aldosterone-
treated rats. Proliferating cell nuclear antigen (PCNA) was
also examined in aldosterone-treated rats to test the mecha-
nism of cell proliferation in aldosterone-induced glomerulo-
sclerosis and the effect of DMA on it.

MATERIALS AND METHODS

Animal Preparation

Five-week-old male Sprague-Dawley rats that
weighed 180–210 grams at the beginning of the experi-
ments underwent 5/6 renal ablation under anesthesia with
sodium pentobarbital (50 mg/kg, intraperitoneally). Rats
were treated for 12 weeks with one of the following:

• vehicle: free access to saline, n = 8 (SNX group);
• aldosterone (40 μg.kg–1 d): subcutaneously; n = 8;

Sigma, USA (ALDO group); or
• aldosterone (40 μg.kg–1 d) + DMA (100 μg.kg–1 d): sub-

cutaneously; n = 7; Sigma, USA (ALDO+DMA group).

The rats of a sham group were also operated under the same
condition as control (n = 8; SHAM group). An osmotic
minipump (model 2004; Alza Co, Palo Alto, California,
USA) was implanted subcutaneously to infuse the aldoster-
one and replaced every four weeks under sodium pentobar-
bital anesthesia. SBP was measured in conscious rats by
tail-cuff plethysmography (BP-98A; Softron Co., Tokyo,
Japan), and 24 h urine samples were collected at the 12th
week. Blood and kidney samples were collected at the end
of week 12 under sodium pentobarbital anesthesia. Kidneys
were perfused with chilled saline solution, and then were
fixed in 4% paraformaldehyde and embedded in paraffin for
histologic examination. Remaining renal tissues were stored
at −70°C until processing for protein extractions.

Histologic Examination

Kidneys were sectioned into 3 μm slices, and then
stained with periodic acid-Schiff (PAS) and Masson’s

trichrome reagents. The severity of glomerular prolif-
eration, interstitial fibrosis, and tubular proteinaceous
cast scores were evaluated using light microscopy
according to previously described methods.[11–15]

Briefly, glomerular proliferative lesions were scored
into five grades as follows: 0, no proliferation; 1,
minor (segmental lesion < 25%); 2, mild (segmental
lesion 25–50%); 3, moderate (diffuse proliferation
without severe sclerotic change); and 4, severe (diffuse
proliferation with nearly complete sclerosis).[11–13] A
minimum of 40 glomeruli were examined in each PAS-
stained specimen. The severity of tubulointerstitial
fibrosis was assessed by counting the percentage of
injured areas per field and then scored as follows: 0,
normal interstitium; 0.5, < 5% of areas injured; 1, 5–
15%; 1.5, 16–25%; 2, 26–35%; 2.5, 36–45%; and 3,
> 45%.[13,14] A minimum of 20 fields were evaluated
for each Masson’s trichrome-stained specimen. Tubu-
lar proteinaceous cast scores were scored into five
grades as follows: 0, no damage; 1, mild (patchy iso-
lated damage); 2, moderate (damage < 25%); 3, severe
(damage 25–50%); and 4, very severe (damage > 50%).
A minimum of 10 fields was evaluated for each Mas-
son’s trichrome-stained specimen. Proteinaceous cast-
positive areas in tubuli (strong red) were also calcu-
lated, and these affected areas in turn were divided by
the total tubular area of the microscopic field.[12,15] We
did this experiment with three sections of each kidney
issue for the semiquantitative analysis. The above his-
tologic analysis was performed in a blind manner to
avoid bias.

Immunohistochemical Staining

The kidney cortex samples of male Sprague-
Dawley rats were fixed with 4% paraformaldehyde for
6 h. Then the paraffin embed tissues were sliced into
3 μm-thick sections. The sections were deparaffinized
with xylene and rehydrated with 100% and then 70%
alcohol. The sections were then treated with 3% hydro-
gen peroxide/methanol to block endogenous peroxi-
dase. Then the sections were incubated with
monoclonal anti-rat TGFb1 antibody, anti-rat fibronec-
tin antibody (1:200; Santa Cruz Biotechnology, Inc.,
USA), and anti-rat PCNA antibody (1:200; Santa Cruz
Biotechnology, Inc. USA), respectively, overnight at
4°C in a humidified chamber. The avidin-biotin-peroxi-
dase complex (ABC-Elite, Vector Laboratories) was
used as a detection system. Peroxidase activity was
revealed by diaminobenzidine tetrahydrochloride. We
did this experiment with three sections of each kidney
issue for the semiquantitative analysis.



728 M. Zhang et al.

Western Blot

Total protein was extracted from the kidney cortex
samples. Then the protein was electrophoresed on a 10%
polyacrylamide gel and transferred to a Hybond-C nitro-
cellulose membrane. The expression of TGFb1 was
detected by Western blot using anti-rat TGFb1 antibody
(1:500, Santa Cruz Biotechnology, Inc. USA) at 4°C over-
night. After washing, the membrane was incubated with
peroxidase-conjugated goat anti-rabbit IgG (1:2000,
Vector, USA) at room temperature for 1h. The expression
of PCNA was detected by Western blot using rabbit anti-
PCNA antibody raised against rat (1:500, Santa Cruz
Biotechnology, Inc., USA) at 4°C overnight. The mem-
brane was then incubated in peroxidase-conjugated goat
anti-rabbit IgG (1:2000, Vector, USA) at room tempera-
ture for 1h. Immunoreactive proteins were visualized
using enhanced chemiluminescence (ECL) (KPL, USA).

Statistical Analysis

The processing of statistical data was conducted using
SPSS 15.0 software. The results were presented with
mean ± SE. ANOVA was used to compare mean values.
Significance was accepted when p < 0.05.

RESULTS

Body and Kidney Weight and SBP

The results of kidney weight/body weight ratio (KW/
BW), BP, urinary excretion rate of protein, and plasma
creatinine are depicted in Table 1. The KW/BW was much
higher in rats that received aldosterone infusion than in
rats that received vehicle infusion. Treatment with DMA
didn’t obviously decrease KW/BW in the rats that

received aldosterone infusion (see Table 1). The data of
SBP was also shown in Table 1. Rats that underwent 5/6
renal ablation showed a higher SBP compared with ani-
mals of the SHAM group. Rats that received aldosterone
infusion showed the highest SBP among all the groups,
but treatment with DMA did not obviously alter the SBP
of rats that received aldosterone infusion.

Urinary Excretion Rate of Protein and Plasma Creatinine

As described in Table 1, aldosterone infusion resulted
in severe proteinuria, and treatment with DMA markedly
reduced urinary excretion rate of protein in rats that
received aldosterone infusion. Rats that received aldoster-
one infusion showed increased plasma creatinine levels
compared with rats of the SNX group. Treatment with
DMA did not prevent aldosterone-induced changes in
plasma creatinine levels (see Table 1).

Histologic Findings

The glomerular histologic findings with PAS staining
at week 12 are shown in Figures 1A through 1D, and renal
cortical and medullary histologic findings with Masson’s
trichrome staining are illustrated in Figures 2A through
2D. respectively. Rats of the SHAM group showed the
normal glomeruli (see Figure 1A) and tubulointerstitium
(see Figure 2A); however, rats that received 5/6 renal abla-
tion showed severe glomerular sclerosis (see Figure 1B),
and severe tubulointerstitial fibrosis and proteinaceous casts
also were observed in the SNX group. Furthermore, rats that
received aldosterone infusion exhibited the most injured
glomeruli characterized by cell proliferation and sclerosis
than the SNX group (see Figure 1C). The most severe tubu-
lointerstitial fibrosis and proteinaceous casts were also
observed in the ALDO group (see Figure 2C). Treatment

Table 1 
Effects of aldosterone and DMA on KW/BW, SBP, urinary excretion rate of protein, and serum creatinine 

in 5/6 nephrectomy rats at the 12th week. 

SHAM (n = 8) SNX (n = 8) ALDO (n = 7) ALDO+DMA (n = 8)

Kidney weight/body weight ratio (KW/BW) 0.25 ± 0.01 0.64 ± 0.027* 1.06 ± 0.022† 0.732 ± 0.066†

Systolic blood pressure (SBD, mmHg) 101.14 ± 7.06 194 ± 6.36* 224 ± 9.4† 217.67 ± 10.67†

Proteinuria (mg/24hUrine) 10.37 ± 2.78 82.76 ± 4.65* 237.93 ± 10.06† 163.73 ± 10.15‡

Serum creatinine (μ mol/L) 28.71 ± 0.89 85.5 ± 4.96* 123.57 ± 11.12† 121.83 ± 8.72†

The SBP, proteinuria, and serum creatinine of the renal ablation rats were more serious than those of the SHAM group rats. Rats
that received aldosterone infusion showed higher KW/BW and more severe hypertension and proteinuria than the renal ablation rats
alone. Treatment with DMA did not alter KW/BW, SBP, and serum creatinine, but markedly ameliorated proteinuria in rats that
received aldosterone infusion. A: SHAM group; B: SNX group; C: ALDO group; D: ALDO+DMA group. *p < 0.05 versus SHAM
group; †p < 0.05 versus SNX group; ‡p < 0.05 versus ALDO group.
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with DMA significantly attenuated aldosterone-induced
glomerular sclerosis (see Figure 1D), but did not obvi-
ously attenuate aldosterone-induced tubulointerstitial
fibrosis and proteinaceous casts (see Figure 2D).

Effect of DMA on Aldosterone-Induced Fibronectin, 
TGFb1, and PCNA Expression by 
Immunohistochemistry

Renal cortical immunohistochemistry with fibronectin
antibody at week 12 was illustrated in Figures 3A through

3D, respectively. Renal cortical immunohistochemistry
with TGFb1 antibody was illustrated in Figures 4A
through 4D. And we also demonstrated the expression of
PCNA in renal cortex in Figures 5A through 5D. In rats
that received 5/6 renal ablation, fibronectin- and TGFb1-
positive cells were observed in glomerular mesangial
spaces and renal interstitial spaces (see Figures 3B and
4B). PCNA-positive cells were observed in the cell nuclei
of both glomeruli and interstitium (see Figure 5B).
However, in rats that received aldosterone infusion, renal
injury was associated with significant increases in the
numbers of fibronectin-, TGFb1-, and PCNA-positive

Figure 1. Photomicrographs of glomeruli (A–D). Glomerular proliferation was evaluated as described as E. In renal ablation rats,
glomerular sclerosis was dramatically more serious than that of the SHAM group (B vs. A). Rats that received aldosterone infusion
exhibited more serious glomerular sclerosis than the 5/6 nephrectomy rats (C vs. B). Treatment with DMA significantly attenuated
aldosterone-induced glomerular injury (D). A: SHAM group; B: SNX group; C: ALDO group; D: ALDO+DMA group. *p < 0.01
versus SHAM group; **p < 0.01 versus SNX group; #p < 0.01 versus ALDO group. Magnification: ×400, PAS staining.
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cells (see Figures 3C, 4C, and 5C) in the renal cortex. The
number of TGFb1- and PCNA-positive cells in the renal
cortex was much less in aldosterone- and DMA-treated
rats compared with rats that were treated with aldosterone
alone (see Figures 4D and 5D).

Effect of DMA on Aldosterone-Induced TGFb1 
and PCNA Expression by Western Blot

As shown in Figure 6, the levels of TGFb1 and PCNA in
renal cortical tissues were markedly increased in rats that

received 5/6 renal ablation than the SHAM group (see
Figure 6). Furthermore, the aldosterone infusion revealed
even higher levels of TGFb1 and PCNA (see Figure 6). The
aldosterone-induced increase in renal TGFb1 and PCNA
was prevented by treatment with DMA (see Figure 6), which
was consistent with the results of immunohistochemistry.

DISCUSSION

Reversing or slowing down the process of glomerulo-
sclerosis has always been one of the most important issues

Figure 2. Photomicrographs of tubulointerstitium. Tubulointerstitial fibrosis and proteinaceous casts in tubuli were evaluated as
described as E. In renal ablation rats, interstitial fibrosis and proteinaceous casts in tubuli was dramatically more serious than that of
the SHAM group (B vs. A). Rats that received aldosterone infusion exhibited more serious interstitial fibrosis and proteinaceous casts
in tubuli than the 5/6 nephrectomy rats (C vs. B). Treatment with DMA had no significant effect on the aldosterone-induced
interstitial fibrosis and proteinaceous casts in tubuli (D). A: SHAM group; B: SNX group; C: ALDO group; D: ALDO+DMA group.
*p < 0.01 versus SHAM group; **p < 0.05 versus SNX group. Magnification: ×400, Masson’s trichrome.
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among patients with chronic kidney diseases. Removal of
5/6 of the renal mass resulted in the progression of renal
fibrosis, which is a classical model of glomerulosclero-
sis.[16] The results of our study demonstrated that the rem-
nant kidney weight and the kidney weight/body weight
ratio of the rats that received 5/6 renal ablation were much
higher compared with animals of the SHAM group. Rats
that underwent 5/6 renal ablation showed a higher SBP
and more severe proteinuria and plasma creatinine com-
pared with animals of the SHAM group. Furthermore,
severe glomerulosclerosis, tubulointerstitial fibrosis, and

proteinaceous casts were also observed in the rats of the
SNX group. Consistent with previous studies of the rem-
nant nephropathy in the rats,[17] our data indicated that we
successfully constructed the 5/6 renal ablation and pro-
gressive glomerulosclerosis animal model.

In most patients with chronic kidney disease, plasma
aldosterone concentration is increased and correlated with
renal dysfunction.[18] Fredersdorf et al. showed that in a
model of type 2 diabetes mellitus with known diabetic nephr-
opathy and cardiac remodeling, urinary and plasma aldos-
terone levels were elevated.[19] Renin-angiotensin-aldosterone

Figure 3. Representative photographs of immunohistochemistry for fibronectin. In renal ablation rats, fibronectin was observed
slightly in the glomerular mesangium and the renal interstitium (B). However, in rats that received aldosterone infusion, renal injury
was associated with increases in the numbers of fibronectin-positive (C and D) cells in the glomerular mesangium and the renal
interstitium. There was no significant difference between aldosterone DMA-treated rats and the rats that were treated with aldosterone
alone (C and D). A: SHAM group; B: SNX group; C: ALDO group; D: ALDO+DMA group. *p < 0.01 versus SHAM group;
**p < 0.05 versus SNX group. Magnification: ×400.
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system (RAS) inhibition and aldosterone blockade has
been associated with decreased proteinuria and glomeru-
losclerosis in patients with chronic kidney diseases and
reduced renal damage.[20,21] Terada et al. showed their
results that the SGK1–NF-kB pathway played a key role
in glomerular fibrosis and inflammation in vivo and in
vitro.[22] However, the mechanisms underlying the patho-
physiological actions of aldosterone in the kidney have
not been completely defined.

NHE is a ubiquitous protein present in mammalian
cells. NHE is composed of a membrane bound domain
of approximately 500 amino acids plus a hydrophilic
regulatory cytoplasmic domain of approximately
315 amino acids. NHE1 is the first discovered and the
best characterized isoform of the NHE family,[23]

which consists of ten known isoforms. NHE1 is partic-
ipated in certain physiological and pathological pro-
cesses, such as cell proliferation, growth, migration

Figure 4. Representative photographs of immunohistochemistry for TGFb1. In rats that received 5/6 nephrectomy, TGFb1 was
observed slightly in the glomerular mesangium and the renal interstitium (B). However, in rats that received aldosterone infusion,
renal injury was associated with increases in the numbers of TGFb1-positive (C and D) cells. The numbers of TGFb1-positive cells
seemed to be much less in aldosterone DMA-treated rats compared with rats that were treated with aldosterone alone (C and D). A:
SHAM group; B: SNX group; C: ALDO group; D: ALDO+DMA group. *p < 0.01 versus SHAM group; **p < 0.05 versus SNX
group; #p < 0.05 versus ALDO group. Magnification: ×400.
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and apoptosis in normal condition, as well as cancer
cell invasion and heart failure.[5] Recently, NHE1 inhi-
bition has been shown to be remarkably effective in
preventing hypertrophy and fibrosis in some animal
models.[6,24] Whether this proves to be a practical treat-
ment for hypertrophy or other target organ injury has
yet to be determined.

In addition, the enhanced erythrocyte NHE1 activity
was indicated to be associated with left ventricular hyper-
trophy and elevated plasma aldosterone levels in hyperten-
sive patients.[25] Studies have also showed that NHE1 was
involved in aldosterone induced cardiac hypertrophy in
neonatal rat ventricular myocytes.[26] NHE1 was recently
found to be activated by aldosterone in vascular smooth
muscle cells and proximal tubular cells.[27,28] However,
most of these researches were in vitro and the mechanism
by which aldosterone activated NHE1 has not been eluci-
dated till now. Based on the possible link between aldos-
terone and NHE1 in renal damage, we performed our

research on the NHE1-dependent glomerulosclerosis
induced by aldosterone in vivo.

Our study provided evidence that long-term adminis-
tration of aldosterone to rats that underwent 5/6 renal abla-
tion induced higher hypertension and more severe renal
injury compared with the rats of the SNX group. Renal
fibrosis is characterized mainly by the ECM accumulation,
cell proliferation and the hypertrophy of the kidney.[17] We
have found that aldosterone-induced renal injury is associ-
ated with increases in the expression of fibronectin, one of
the ECM components and TGFb1, the important cytokine
involved in the fibrogenesis. In addition, the higher levels
of PCNA were also observed in the aldosterone treated
rats. Infusion of DMA, the antagonist of NHE1, did not
alter BP but markedly attenuated the progression of glom-
erulosclerosis in these rats. Our results demonstrated that
NHE1 contributed to the progression of aldosterone-
induced glomerulosclerosis in the rat through the mecha-
nisms of more than SBP. DMA ameliorated remnant

Figure 5. Representative photographs of immunohistochemistry for PCNA. In rats that received 5/6 nephrectomy, PCNA was
expressed slightly higher in nuclei of the glomeruli and renal tubuli than that of the SHAM group rats (B and F). But in rats that
received aldosterone infusion, cell proliferation was associated with dramatic increases in the numbers of PCNA-positive (C and G)
cells. The numbers of PCNA-positive cells seemed to be much less in aldosterone and DMA–treated rats compared with rats that were
treated with aldosterone alone (D and H). A and E: SHAM group; B and F: SNX group; C and G: ALDO group; D and H:
ALDO+DMA group. *p < 0.01 versus SHAM group; **p < 0.05 versus SNX group; #p < 0.05 versus ALDO group. Magnification:
A–D, ×200; E–H, ×400.
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nephropathy in the rats via inhibiting the ECM accumula-
tion and the cell proliferation.

Excessive synthesis and accumulation of ECM com-
ponents is one of the key mechanisms of the progression
of renal fibrosis.[29] Consistent with the results of previous
studies in vivo and in vitro, chronic treatment with aldos-
terone resulted in the ECM synthesis of different target
organs, including heart, vascular, and kidney [4,7,30,31] It is
well documented that TGFb1 is a signaling pathway medi-
ating ECM protein, including fibronectin expression.[32–35]

Studies showed that activation of MR by aldosterone is
associated with activation of TGFb1 signaling, [7–10] which
can be inhibited by the MR antagonist eplerenone. We
also revealed that the inhibition of NHE1 with DMA
strongly suppressed the high expression of TGFb1 induced
by aldosterone. At the same time, proteinuria and glomer-
ulosclerosis were also improved by the inhibition of
NHE1. In summary, these data suggested that at least
some of the renoprotective effects of NHE1 inhibitor on
aldosterone-induced renal injury were mediated by inhibit-
ing the ECM accumulation.

PCNA is a nuclear protein that is expressed from late
G1 through the M phase of the cell cycle.[36] PCNA
expression has been shown by immunostaining to be ele-
vated in ANG II-infused Sprague-Dawley rats.[37] Peng
et al. showed that six weeks of treatment with aldoster-
one significantly increased interstitial and perivascular

PCNA-positive cells in the left ventricle and kidney.[38] In
our study, aldosterone-induced renal fibrosis was associated
with increases in PCNA expression by immunochemistry
and Western blot. Moreover, NHE1 inhibition with DMA
did not alter SBP but markedly attenuated aldosterone-
induced augmentation of PCNA expression and renal fibro-
sis, suggesting that NHE1 was involved in aldosterone-
induced proliferation of renal cells, possibly contributing to
the progression of renal fibrosis.

The present study suggested that NHE1 played an impor-
tant role in aldosterone-mediated renal fibrosis via inhibiting
ECM accumulation and cell proliferation in 5/6 nephrecto-
mized rats. Our results also showed that NHE1 antagonist
reduced aldosterone induced glomerulosclerosis but not
hypertension in 5/6 nephrectomized rats. In conclusion, the
data of our research demonstrated that NHE1 contributed to
aldosterone-induced glomerulosclerosis, which could be a
potential therapeutic target for chronic kidney disease.
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