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ABSTRACT

Inflammasomes activate caspase-1 to produce interleukin (IL)-1B. Activation of the NLRP3
inflammasome is involved in various renal pathological conditions. It remains unknown if the
NLRP3 inflammasome activation participates in the abnormal renal response to high salt (HS)
diet in Dahl salt sensitive (S) rats. In addition, our lab recently showed that transplantation of
mesenchymal stem cells (MSCs) attenuated HS-induced inflammation in the renal medulla in
Dahl S rat. However, it is unclear if the anti-inflammatory action of MSCs is associated with
inhibition of the NLRP3 inflammasome. The present study determined the response of the
NLRP3 inflammasome to HS intake and the effect of MSC transplantation on the NLRP3
inflammasome in the renal medulla in Dahl S rats. Immunostaining showed that the
inflammasome components NLRP3, ASC and caspase-1 were mainly present in distal tubules
and collecting ducts. Interestingly, the renal medullary levels of these inflammasome
components were remarkably increased after a HS diet in Dahl S rats, while remaining
unchanged in normal rats. This HS-induced activation of the NLRP3 inflammasome was
significantly blocked by MSC transplantation into the renal medulla in Dahl S rats. Furthermore,
infusion of a caspase-1 inhibitor into the renal medulla significantly attenuated HS-induced
hypertension in Dahl S rats. These data suggest that HS-induced activation of the NLRP3
inflammasome may contribute to renal medullary dysfunction in Dahl S rats and that inhibition
of inflammasome activation may be one of the mechanisms for the anti-inflammatory and anti-
hypertensive effects of stem cells in the renal medulla in Dahl S rats.
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Inflammasomes are cytosolic machineries consisting of NLRP (NOD-like receptor family, pyrin
domain containing) and ASC (apoptosis-associated speck-like protein containing a caspase
recruitment domain). Inflammasomes recruit and activate caspase-1. The activated caspase-1
then cleaves pro-interleukin (IL)-1PB to produce mature IL-1f (28, 31). Thus, inflammasomes
control the production of pro-inflammatory factor IL-1B. Inflammasome activation has been
shown to participate in a variety of conditions associated with inflammation (19, 20, 32). Renal
inflammation plays a pivotal role in salt-sensitive hypertension (24, 29). However, it remains
unknown if renal inflammasomes are activated in salt-sensitive hypertension. Different
inflammasomes containing different NLRP family proteins, such as NLRP1, NLRP2, NLRP3,
AIM2 and NLRC4, have been identified. These different inflammasomes are activated in
response to different stimuli and mainly detect viral and bacterial pathogens (5, 27). For
example, the NLRP1 inflammasome is activated by directly binding to bacterial ligands, such as
anthrax lethal toxin and muramyl dipeptide; the AIM2 inflammasome recognizes foreign
cytoplasmic double-stranded DNA and is activated in response to viruses; the NLRC4
inflammasome senses Gram-negative bacteria possessing type III or IV secretion systems. The
NLRP3 inflammasome, however, is also stimulated by different endogenous/host-derived factors
associated with damage, such as ATP, uric acid crystals and amyloid polypeptide, in addition to
recognizing exogenous danger signals (5, 27). The NLRP3 inflammasome has been well
characterized and implicated in the development of chronic diseases (27). The present study
therefore determined the expression and function of the NLRP3 inflammasome in response to
high salt diet in the kidneys in Dahl salt sensitive (S) rats, a common model of salt sensitive

hypertension.
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In addition, it has been well documented that stem cells possess immunomodulatory and anti-
inflammatory functions (21, 33). However, whether stem cells regulate the function of
inflammasomes is not clear. Our lab has recently demonstrated that transplantation of
mesenchymal stem cells (MSCs) into the renal medulla significantly attenuates the high salt-
induced hypertension in Dahl S rats (17). This attenuation of hypertension is associated with the
inhibition of high salt-induced increase of inflammatory factors and with reduced infiltration of
immune cells in the renal medulla (17). We therefore hypothesized that the NLRP3
inflammasome is activated in response to high salt intake and that transplantation of MSCs
inhibits high salt-induced activation of the NLRP3 inflammasome in the renal medulla in Dahl S
rats. The present study first detected the distributions and levels of the NLRP3 inflammasome
components in the kidneys in response to the high salt challenge and then determined the effect
of renal medullary transplantation of MSCs on the expression and function of the NLRP3
inflammasome in the kidneys in Dahl S rats. Our results demonstrated for the first time that the
components of the NLRP3 inflammasome were remarkably increased in response to high salt
intake, that high salt-induced activation of the NLRP3 inflammasome was blocked by MSC
transplantation in the renal medulla in Dahl S rats, and that infusion of a caspase-1 inhibitor into

the renal medulla attenuated salt sensitive hypertension in Dahl S rats.

Materials and Methods
Animals. Experiments used male Dahl S and SS-13BN rats (Charles River) weighing 250 to 350
g. Animal procedures were approved by the Institutional Animal Care and Use Committee of the
Virginia Commonwealth University. SS-13BN rats were chosen because it is one of the best

control rat strains for the Dahl S rat (9). SS-13BN is a consomic subcolony of the Dahl S rat, in
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which chromosome 13 is substituted from that of the Brown Norway (BN) rat. The genotype
difference is 1.95% between Dahl S rat and SS-13BN rat. This genotype difference is much
smaller than those between the Dahl S rat and other commonly used "control" rat strains: Dahl R
30%, Sprague-Dawley 52%, ACI 57%, and BN 77% (9). Animals were kept on a low-salt diet
(0.4% NacCl, Dyets, Inc). During experiments some of the rats were fed with a high salt diet (8%

NaCl, Dyets, Inc) as indicated in the results section.

Immunohistochemistry of NLRP3, ASC and caspase-1 in the kidneys. The kidney was fixed
in 10% neutral buffered formalin, paraffin-embedded and cut into 4-um sections.
Immunostaining was performed as we described before (37, 44), using antibodies against rat

NLRP3 (Novus Biological), ASC (Santa Cruz) and caspase-1 (BioLegend).

Preparation of tissue homogenate and Western blot analyses for protein levels of NLRP3,
ASC, caspase-1 and monocyte chemoattractant protein (MCP)-1 in the renal medulla. Renal
medullary tissue homogenates were performed as described previously (46) . Primary antibodies
used were as above with addition of rabbit polyclonal anti-MCP-1 (Abcam). The intensities of
the blots were determined using an imaging analysis program (Imagel, free download from

http://rsbweb.nih.gov/ij/).

Confocal microscopic detection of inflammasome protein complexes. (3, 39, 42) Double
immunostaining was used to detect colocalization of the inflammasome components in the
kidneys, which indicates the formation of the inflammasome complex. Paraffin-embedded
kidney tissue slides were incubated with rabbit anti-ASC (1:50) and mouse anti-caspase-1

(1:100), followed by incubating with either Alexa-488 or Alexa-555-labeled secondary
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antibodies, and then examined with a confocal laser scanning microscope (Fluoview FV1000,
Olympus, Japan). As previously described (4, 42, 47), captured images were analyzed and the
Correlation Coefficients calculated using a computer program Image Pro Plus (Media

Cybernetics, Bethesda, MD).

Co-immunoprecipitation (IP) of ASC and caspase-1. Co-IP was performed as we described
before (3). In brief, the renal medullary proteins were mixed with antibody against ASC and
followed by addition of Protein-A beads. The beads were then collected and subject to Western

blot analysis with anti-caspase-1 antibodies.

Preparation of rat MSCs and rat renal medullary interstitial cells (RMICs). Rat MSCs were
provided free by Texas A&M Health Science and cultured as per the instructions. RMICs were
isolated from Sprague Dawley rats as described previously (18, 36) and cultured the same as

MSCs. In total, 5X 10° cells in 600 pl of 0.9% saline were used as described before (17).

Transplantation of MSCs or RMICs into renal medulla. Cell suspensions were prepared as
above and infused into the renal medulla of the remaining left kidney in uninephrectomized Dahl
S rats as we described before (17). RMICs were used in control animals. Animal groups included

RMICs + low salt diet (Ctrl+LS), RMICs + high salt diet (Ctrl+HS) and MSC+HS.

Chronic renal medullary infusion of caspase-1 inhibitor. The rats were anesthetized with 2%
isoflurane and uninephrectomized. After one week recovery, the rats were implanted with

medullary interstitial catheters (tapered tip, 4—5mm) into the remaining left kidneys. The catheter
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was made with several circular “pig-tail” bends to prevent the catheter from being pulled out of
the kidney during the movement of the rat. The catheter was anchored into place on the kidney
surface with Vetbond Tissue Adhesive (3M) and a small piece of fat tissue. The catheter was
then tunneled to the back of neck and connected to an osmotic pump (ALZET, model 2ML2)
implanted subcutaneously. The osmotic pump contained a caspase-1 inhibitor Ac-YVAD-cmk
(Sigma-Aldrich) and the infusion dose was 125ng/hr after a 300ng/rat bonus injection (15, 16) .
This technique has been used successfully for chronic infusion into the kidneys in previous
studies, including ours (25, 30, 40, 41, 45). At the end of experiment, kidneys were removed and
rapidly dissected into the renal cortex and medulla and then frozen in liquid N,. The precise
location of interstitial infusion catheter was determined when dissecting kidney tissue. No

solution remained in the osmotic pump was also checked and confirmed at the end.

Chronic monitoring of arterial blood pressure in conscious rats. Mean arterial pressures
(MAP) were recorded daily for 3 hours using a telemetry system (Data Sciences International) as
we described previously (43, 45). After baseline MAP were recorded for 2 days when the
animals remained on a low salt diet, a high salt diet was given to some rats and the MAP was
recorded for additional 12 days. Animal groups: Vehicle + low salt diet (LS), Vehicle + high salt
diet (HS) and Caspase-1 inhibitor + HS. At the end of experiment, renal tissues were collected

for the assays of caspase-1 activities, IL-1P levels and MCP-1 levels.

Fluorometric assay of caspase-1 activity and enzyme-linked immunosorbent assay (ELISA)
analysis of IL-1p level in renal medullary tissues. Caspase-1 activity was measured using a

fluorometric assay kit (Enzo Life Sciences, Farmingdale, NY). In brief, the tissue was
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homogenized in a lysis buffer and a fluorogenic substrate (Z-YVAD-AFC) for caspase-1
incubated with tissue homogenate; the resulting fluorescence, which represents the caspase-1
activity, was quantified using a fluorecence plate reader. For the measurement of IL-1f level, the
tissues was homogenized in ice-cold sucrose buffer (pH7.2) containing (in mmol/L) Tris-HCI,
20; sucrose, 250; and protease inhibitor cocktail, 2ug/ml. After centrifugation of the homogenate
at 10,000 x g for 10 minutes at 4°C, the supernatant containing 50 pg protein was subjected for

IL-1p assay using an ELISA kit (R&D system, Minneapolis, MN).

Statistics. Data are presented as means + SE. The significance of differences in mean values
within and between multiple groups was evaluated using an ANOVA followed by a Duncan’s
multiple range test. Student’s t-test was used to evaluate statistical significance of differences

between two groups. P<0.05 was considered statistically significant.

Results
Localization of inflammasome components NLRP3, ASC and caspoase-1 in the kidney by
immunohistochemistry. NLRP3, ASC and caspase-1 were detected in all kidney regions
including the cortex and medulla. The immunostaining patterns of these inflammasome
components were similar and mainly located in distal tubules and collecting ducts with much
stronger staining in the medullary area. Weak staining was observed in proximal tubules and

glomeruli. We focused our study on the medullary tissues (Fig. 1).

Effects of high salt intake on the levels of inflammasome components in the renal medulla:

a comparison between SS-13BN and Dahl S rats. Animals were treated with a high salt diet



186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

Renal medullary inflammasome and hypertension 1/6/2016

for two weeks and the protein levels of the inflammasome components NLRP3, ASC and
caspase-1 in the renal medulla were analyzed by Western blot. As shown in figure 2, in SS-13BN
rats, the levels of NLRP3 and caspase-1 were similar between animals treated with a low or high
salt diet and that the levels of ASC were lower in high salt-treated animals than in low salt-
treated animals. However, in Dahl S rats, the levels of NLRP3, ASC and caspase-1 were much
higher in high salt-treated animals than in low salt-treated animals (Fig. 2). These data suggest
that high salt challenge significantly activates the inflammasome in the renal medulla in Dahl S,

but not in SS-13BN rats.

Effect of MSC transplantation on the levels of inflammasome components in the renal
medulla in Dahl S rats. Consistent with the results in figure 2, the levels of NLRP3, ASC and
caspase-1 in high salt-treated rats were significantly higher than those in low salt-treated rats (Fig.
3). However, the levels of these proteins in high salt plus MSC-treated rats were significantly
lower than those in high salt plus control cell-treated rats (Fig. 3). These data demonstrate that
high salt-induced activation of the NLRP3 inflammasome is inhibited by MSC transplantation in

the renal medulla in Dahl S rats.

Effect of MSC transplantation on the formation of inflammasome complex in the renal
medulla in Dahl S rats. Double immunostaining of ASC and capas-1 in the renal medulla
showed that the colocalization of these two proteins was enhanced as indicated by the significant
stronger yellow staining and higher correlation coefficient in the overlaid images in high salt-
treated rats (Fig. 4). However, the yellow staining was significantly weaker, and the correlation

coefficient lower, in the overlaid images in high salt plus MSC-treated rats than in high salt plus
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RMIC-treated rats (Fig. 4). These results further suggest that high salt challenge stimulates the
aggregation of inflammasome components and the formation of the inflammasome complex,
whereas MSC treatment inhibits the high salt-induced activation of the inflammasome in the

renal medulla in Dahl S rats.

Meanwhile, Co-immunoprecipitation (Co-IP) using ASC antibody produced significantly
stronger bands of caspase-1 in high salt-treated rats and weaker bands in high salt plus MSC-
treated rats (figure 5). These Co-IP results suggest an increased binding of ASC with caspase-1
in the renal medulla after high salt challenge. The increased co-localization and binding of ASC
with caspase-1 indicated that high salt intake enhanced the formation of the inflammasome

complex, which was inhibited by MSC treatment in the renal medulla in Dahl S rats.

Effect of infusion of caspase-1 inhibitor into the renal medulla on salt-sensitive
hypertension in Dahl S rats. MAP were much higher in Vehicle + HS rats than those in Vehicle
+ LS rats. However, the MAP in Caspase-1 inhibitor + HS rats were significantly lower than
those in Vehicle + HS rats (Fig. 6). These results demonstrated that inhibition of caspase-1 in the

renal medulla attenuated the salt sensitive hypertension in Dahl S rats.

Effect of infusion of caspase-1 inhibitor on the activity of caspase-1 and levels of IL-1p and
MCP-1 in the renal medulla. The activities of caspase-1 were higher in Vehicle + HS rats than
in Vehicle + LS rats, indicating that high salt intake enhances the activity of inflammasomes.
The activities of caspase-1 were significantly lower in inhibitor + HS rats, indicating a successful

inhibition of the caspase-1 activity in the renal medulla (Fig. 7A). The levels of IL-1B showed

10
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the same pattern as the activity of caspase-1: both were increased in HS-treated rats and reduced
in caspase-1 inhibitor + HS-treated rats, suggesting a functional inhibition of the caspase-1 by
the inhibitor (Fig. 7B). The levels of an additional inflammatory factor MCP-1, which can be
induced by IL-1pB (6), were also measured by Western blot. The levels of MCP-1 were higher in
HS-treated rats when compared with LS-treated rats. The MCP-1 levels were lower in caspase-1
inhibitor + HS-treated rats when compared with HS-treated rats (Fig. 7C), further suggesting that
inhibition of caspase-1 activity reduces the inflammatory response to HS intake in the renal

medulla of Dahl S rats.

Discussion
The results from the present study demonstrated that inflammasome components NLRP3, ASC
and caspase-1 were mainly expressed in the distal tubules and collecting ducts in the kidneys;
the level and assembly of these inflammasome components were significantly increased in
response to high salt intake in the renal medulla in Dahl S rats, but not in normotensive rats;
transplantation of MSCs inhibited high salt-induced increase in these inflammasome components
and blocked the assembly of the NLRP3 inflammasome complex; and infusion of a caspase-1
inhibitor in the renal medulla attenuated salt sensitive hypertension in Dahl S rats. These data for
the first time suggest that high salt challenge induces activation of the NLRP3 inflammasome
and that transplantation of MSCs blocks the high salt-induced activation of the NLRP3
inflammasome, which may contribute to the anti-inflammatory and anti-hypertensive effects of

stem cells in the renal medulla in Dahl S rats.

11
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It has been demonstrated that renal inflammation plays a pivotal role in salt-sensitive
hypertension (24, 29) and that activation of the NLRP3 inflammasome participates in a variety of
conditions associated with inflammation (19, 20, 32). However, it is not clear if the NLRP3
inflammasome is activated in the kidneys in salt-sensitive hypertension. We first detected the
localization of the NLRP3 inflammasome in the kidney and found that the NLRP3
inflammasome components were mainly expressed in distal tubules and collecting ducts with
strong immunostaining in the renal medulla and weak staining in cortex. It is well known that the
renal medulla plays an important role in the regulation of sodium excretion and long-term blood
pressure regulation (8, 22). Dahl S rat is a widely used genetic model of human salt-sensitive
hypertension. Renal medullary dysfunction has long been recognized as one of the major
mechanisms for the development of hypertension in Dahl S rats (2, 22). High expression of the
NLRP3 inflammasome components in the renal medulla may indicate a possible involvement of
the NLPR3 inflammasome in the inflammatory response to high salt intake in the renal medulla
in this hypertension model. We then compared the levels of the NLRP3 inflammasome
components after high salt challenge in the renal medulla in normotensive and Dahl S rats. Our
data demonstrated that high salt intake activates the NLRP3 inflammasome in the renal medulla
in Dahl S rats but not in normotensive rats, suggesting that the NLRP3 inflammasome activation
may participate in the inflammatory response to high salt challenge, in renal medullary

dysfunction, and in salt-sensitive hypertension in this animal model.

Regarding the mechanisms by which high salt challenge activates the NLRP3 inflammasome in

the renal medulla in Dahl S rats, stem cell dysfunction might be one of the potential mechanisms

accountable for it. Our previously study suggested that there is a defect in stem cells in the renal

12
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medulla and that correction of the stem cell deficiency inhibits the inflammatory response to high
salt challenge in the renal medulla and attenuates salt-sensitive hypertension in Dahl S rats (17).
Therefore, normal stem cell behavior may preserve a well-maintained anti-inflammatory
mechanism. In contrast, deficient stem cell function that impairs the stem cell-mediated anti-
inflammatory mechanisms in the renal medulla may result in the incapacity to counterbalance the
pro-inflammatory stimulation of high salt challenge, consequently causing inflammation in the
renal medulla in Dahl S rats. As IL-1J, a product of activated inflammasomes, has been shown
to strikingly enhance the immune cell responses (1), activation of the NLRP3 inflammasome to
produce pro-inflammatory factors may serve as an early step to initiate and amplify the
inflammatory response. We therefore hypothesized that high salt-induced activation of the
NLRP3 inflammasome observed in the present study was also associated with the stem cell
defects in the renal medulla in Dahl S rats. If so, correction of stem cell deficiency would inhibit

the high salt-induced activation of the NLRP3 inflammasome in this rat model.

Additionally, although it has been well recognized that stem cells modulate immune response
and execute anti-inflammatory function (21, 33), the detailed mechanism of the anti-
inflammatory function by stem cells is not clear. Activation of the NLRP3 inflammasome has
been shown to be the early initiative step leading to sterile inflammation (7, 12, 38). It is not
clear whether the anti-inflammatory action of stem cells involves the inhibition of the NLRP3
inflammasome activation. We thus determined the effect of stem cell transplantation on the
activation of the NLRP3 inflammasome, which will help to elucidate the mechanism of stem
cell-mediated anti-inflammatory function. Indeed, our results showed that in MSC-treated Dahl S

rats, high salt-induced increases in the levels of inflammasome components NLRP3, ASC and

13
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caspase-1 were significantly inhibited, demonstrating that inhibition of the NLRP3

inflammasome may contribute to MSC-mediated anti-inflammatory functions.

Further, our results from the experiments of co-immunostaining and co-immunoprecipitation
showed that the aggregation/assembling of these inflammasome components was also activated
by high salt intake and that MSC-treatment significantly reduced the high salt-induced
aggregation/assembling of the NLRP3 inflammasome components. The finding that MSCs
inhibited high salt-induced activation of the NLRP3 inflammasome in the present study was
consistent with our previous results that IL-1[3, a product of activated inflammasomes, was
increased in response to high salt challenge and that MSCs blocked the high salt-induced
production of IL-1P in Dahl S rats (17). All these data suggest that there is an association
between stem cell dysfunction and inflammasome activation in the renal medulla after high salt
intake and that correction of the stem cell defect by MSC transplantation reduces the formation
of functional machinery of the NLRP3 inflammasome, which may be one of the mechanisms for

stem cells to achieve anti-inflammatory function.

Our previous study showed that transplantation of MSCs into the renal medulla attenuated high
salt-induced hypertension in Dahl S rats. Our current study showed that transplantation of MSCs
inhibited the activation of the NLRP3 inflammasome in the renal medulla in Dahl S rats. As the
major function of the NLRP3 inflammasome is to activate caspase-1, we infused a caspase-1
inhibitor into the renal medulla to determine whether inhibition of caspase-1 would achieve a
similar anti-hypertensive effect as MSCs would in Dahl S rats. The results from this experiment

using caspase-1 inhibitor would further clarify whether MSC-induced inhibition of the NLRP3

14
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inflammasome activation mediates the anti-hypertensive effect of MSCs. Our results for the first
time showed that inhibition of caspase-1 in the renal medulla significantly attenuated salt-
sensitive hypertension in Dahl S rats. Meanwhile, acaspase-1 inhibitor reduced HS-induced
increases of both IL-1p and MCP-1, which was consistent with the fact that IL-1f induces MCP-
1 (6). Our previous study showed that stem cell therapy also inhibited high salt-induced increases
in both IL-1B and MCP-1 in the renal medulla in Dahl S rats (17). Taken together, these results
indicate that stem cell therapy may share similar anti-inflammatory mechanisms to those by the
caspase-1 inhibitor, which further supports the notion that inhibition of the NLRP3
inflammasome contributes to the anti-inflammatory, and thereby anti-hypertensive, functions of

MSC:s.

MCP-1 is one of the key chemokines that recruit monocyte infiltration into inflamed tissues and
an important inflammatory mediator (11). Increased MCP-1 levels in the kidneys have been
associated with renal inflammation and hypertension (10, 13, 14, 34). The MCP-1 levels in renal
tubular cells have also been closely associated with tubulointerstitial inflammation (14, 26). It
has been well recognized that renal infiltration with immune cells significantly contributes to
salt-sensitive hypertension (23, 29). Thus, high salt-induced activation of the NLRP3
inflammasome may increase the production of IL-1p and up-regulate MCP-1 to attract immune
cells into the renal medulla. This NLRP3 inflammasome-initiated inflammatory response is
probably one of the mechanisms for salt-sensitive hypertension in Dahl S rats. The abundant
expression of the NLRP3 inflammasome in the renal medullary tubules is in line with the fact
that renal tubular cells is a rich source of MCP-1 in tubulointerstitial inflammation (35).

Inhibiting the activation of the NLRP3 inflammasome or caspase-1 to reduce the production of

15
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IL-1B and MCP-1 may consequently prevent the infiltration of immune cells into the renal
medulla (17), preserving renal function via anti-inflammation, which could be one of the

mechanisms for MSCs to attenuate high salt-induced hypertension in Dahl S rats.

It is concluded that high salt-induced activation of renal medullary inflammasome may
contribute to the inflammatory response to high salt intake in the renal medulla and that
inhibition of inflammasome activation may be one of the mechanisms for the ant-inflammatory
and anti-hypertensive effects of stem cells in the renal medulla in Dahl S rats. How MSCs inhibit
the activation of the NLRP3 inflammasome after high salt challenge requires further

investigation.
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Figures
Figure 1. Immunostaining of the NLRP3 inflammasome components NLRP3, ASC and
Caspase-1 in the kidneys. Representative photomicrographs from 4 SS-13BN rats. Brown color

indicates positive staining.

Figure 2. Effects of high salt intake on the levels of the NLRP3 inflammasome components
in the renal medulla: a comparison between SS-13BN and Dahl S rats. Upper panel:
representative gel documents. Lower panel: summarized band intensities normalized to NLRP3
level from rats fed with a low salt diet. LS = low salt diet, HS = high salt diet. * P<0.05 vs. LS

(n=5-6).

Figure 3. Effects of renal medullary transplantation of MSCs on the levels of the NLRP3
inflammasome components NLRP3, ASC and caspase-1 in Dahl S rats. Upper panel:
representative gel documents. Lower panel: summarized band intensities normalized to the level
from rats fed with a low salt diet. LS = low salt diet, HS = high salt diet, Ctrl = control cells. *

P<0.05 vs. other groups (n=5-6).

Figure 4. Confocal imaging for the colocalization of ASC and caspase-1 immunostainings in
the renal medulla of Dahl S rats. Upper panels: Representative photomicrographs showing the
immunostaining of caspase-1 (green) and ASC (red) as well as the overlaid images. Yellow color
in the overlaid images represents the colocalization of caspase-1 and ASC. Lower panels:

summarized data showing the colocalization coefficient of caspase-1 and ASC immunostainings
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analyzed using a computer software Image-Pro Plus. LS = low salt diet, HS = high salt diet, Ctrl
= control cells. *P<0.05 vs. other groups, n=4

Figure 5. Effects of renal medullary transplantation of MSCs on the co-
immunoprecipitation of ASC and caspase-1 in the renal medulla in Dahl S rats. Upper
panel: representative gel documents. Lower panel: summarized band intensities normalized to
the level from rats fed with a low salt diet. Immunoprecipitation (IP) with anti-ASC antibodies
and immunoblotting (IB) with anti-coaspase-1 antibodies. LS = low salt diet, HS = high salt diet,

Ctrl = control cells. * P<0.05 vs. other groups (n=5).

Figure 6. Effects of renal medullary infusion of caspase-1 inhibitor on mean arterial

pressure (MAP) in Dahl S rats. LS = low salt diet, HS = high salt diet. * P < 0.05 vs. others.

Figure 7. Effect of renal medullary infusion of caspase-1 inhibitor on the caspase-1 activity,
levels of IL-1p and MCP-1 in the renal medulla in Dahl S rats. A: Caspase-1 activity by
fluorometric assay. B: IL-1P levels by ELISA assay. C: MCP-1 levels by Western blot analysis.

LS = low salt diet, HS = high salt diet. * P <0.05 vs. other groups. (n=5-8).
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