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PPAR-vy agonist rosiglitazone protects rat peritoneal mesothelial
cells against peritoneal dialysis solution-induced damage
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Abstract. Long-term peritoneal dialysis (PD) leads to ultra-
filtration failure (UFF). Peritoneal mesothelial cells, which
form the innermost monolayer of the peritoneal cavity, have
been shown to regulate various responses, including inflam-
mation, in UFF. The present study was designed to investigate
the effect of the peroxisome proliferator-activated receptor-y
(PPAR-vy) agonist, rosiglitazone, on peritoneal dialysis solu-
tion (PDS)-induced injuries in rat peritoneal mesothelial cells
(RPMCs). RPMCs were cultured for different durations and
with different concentrations of PDS. The gene expression
levels of aquaporin-1 (AQP-1) and zonula occluden-1 (ZO-1)
were determined using reverse transcription-quantitative poly-
merase chain reaction analysis. The protein levels of AQP-1,
Z0-1 and PPAR-y were measured using western blot analysis.
Interleukin (IL)-6 and IL-8 were detected using ELISA.
The RPMCs were damaged by stimulation with 4.25% PDS
for 72 h. The expression levels of AQP-1 and ZO-1 were
increased, and the secretion of IL-6 and IL-8 were decreased
by rosiglitazone. The use of the PPAR-y inhibitor, GW-9662,
completely prevented the effects of rosiglitazone. These results
indicated that PDS exposure stimulated an inflammatory
response in the RPMCs. The PPAR-y activator, rosiglitazone,
appeared to relieve the injury by inhibiting inflammation,
and regulating the expression of AQP-1 and ZO-1, however
further investigations are required to elucidate the potential
underlying mechanism.
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Introduction

Peritoneal dialysis (PD) is an efficient kidney replacement
therapy for patients with end-stage renal failure (ESRF). Its
lower infection rates and reduced costs significantly improve
quality of life and increase the survival rates of patients (1).
However, the peritoneal membrane, which is directly and
continuously exposed to the peritoneal dialysis solution
(PDS) exhibits structural and functional alterations following
long-term exposure to PD, and causes a decline in peritoneal
ultrafiltration capacity, eventually resulting in ultrafiltration
failure (UFF) (2). The potential factors responsible for UFF
are complex, predominantly including the peritonitis caused
by repeated microbial infection and the chronic aseptic
inflammation caused by non-physiological dialysis fluid (3).
The physiological morphology of the peritoneum eventually
evolves showing loss of the mesothelial cells layer, abnormal
proliferation of connective tissue, angiogenesis, obliterating
vasculopathy, submesothelial fibrosis and calcification,
resulting in dysfunction of the exchange between the blood
and dialysate (4). Peritoneal mesothelial cells (PMCs) are the
most important cell populations of the peritoneum, and are
critical in the maintenance of peritoneal homeostasis, immune
surveillance, antigen presentation, inflammation and wound
healing, regulating the structure and function of the perito-
neum (5).

The expression of aquaporin-1 (AQP-1) and zonula
occluden-1 (ZO-1) on the PMCs modulates ultrafiltration
during PD through different mechanisms, and are important
indicators for the evaluation of peritoneal ultrafiltration func-
tion (6,7). As water constitutes the most important component
of all viable cells, water uptake and discharge are two of the
most basic activities in life. It has been reported that there
are two ways for water to cross the cell membrane; one being
through diffusion, which is affected by temperature, and the
other being via the water-selective AQP-1 channel (6). The
water transport mediated by AQP-1 accounts for ~90% of
the overall ultrafiltration (8). ZO-1-associated tight junction
formation is considered to be important for maintaining the
osmotic pressure gradient between the peritoneal capillaries
and the dialysate (7). Therefore, abnormal expression of
AQP-1 and ZO-1 leads to degenerated function of the peri-
toneum.
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Peroxisome proliferator-activated receptor-y (PPAR-y) is
a member of a nuclear hormone receptor family, which regu-
lates various metabolic pathways as a transcription factor. It
is crucial in the regulation of cellular inflammation, fibrosis
and endothelial function (9). Thiazolidinedione, similar to
rosiglitazone is a selective PPAR-y activator, which is used
extensively in the treatment of type 2 diabetes mellitus (10).
Previous reports have demonstrated that pretreatment with
rosiglitazone results in decreased inflammation and perito-
neal thickness in a lipopolysaccharide-induced peritonitis rat
model (11). Aramwit ef al (12) found that, in patients receiving
continuous ambulatory peritoneal dialysis who were admin-
istered with rosiglitazone (2 mg BID) for 12 weeks, the total
body water and extracellular fluid increased significantly (12).

The present study was designed to investigate the potential
protective effects of the PPAR-y agonist, rosiglitazone, on the
peritoneal alterations in a PDS-induced RPMC model.

Materials and methods

Materials. Dulbecco's modified Eagle's medium
(DMEM)/nutrient mixture F12 (1:1; DMEM/F12) medium
and fetal bovine serum (FBS) were obtained from Invitrogen;
Thermo Fisher Scientific, Inc. (Waltham, MA, USA). PDS
(1.5, 2.5 and 4.25%) were from Baxter Healthcare Co., Ltd.
(Shanghai, China). Rosiglitazone was from Molekula GmbH
(Nienburg/Weser, Germany), and 15d-PGJ2 and GW-9662
were purchased from Cayman Chemical Company (Ann
Arbor, MI, USA). Monoclonal antibodies against Vimentin
(Vim), CD45, GAPDH and AQP-1 were from Abcam
(Cambridge, UK). Monoclonal antibody against Factor VIII
was from Bioss, Inc. (Woburn, MA, USA). Monoclonal anti-
bodies against ZO-1 and PPAR-v, and secondary horseradish
peroxidase (HRP)-conjugated antibodies were from Santa
Cruz Biotechnology, Inc. (Santa Cruz, CA, USA).

RPMC isolation and culture. The RPMCs were isolated
and cultured, as described previously (13). Briefly, male
Sprague-Dawley rats (150-250 g) were purchased from the
Animal Experimental Center of Sun Yat-Sen University,
(Guangzhou, China). The rats (n=40) were housed in plastic
cages on bedding of chips. All rats were given the distilled
water to drink and allowed free access to the water and pellet
food. All rats were maintained at 25°C with 12-h light/12-h
dark cycle. The mice were sacrificed with pentobarbital
natrium (30 mg/kg at day 7 after surgery. All procedures
were followed the rules of the Southern Medical University
(Guangzhou, China) Animal Experiment Committee.
Individual rats were injected intraperitoneally with 30 ml of
0.25% trypsinase-0.02% EDTA-Na,, and 5 ml abdominal fluid
of individual rats was collected 2 h later, which was centri-
fuged at 820 x g for 10 min. The cells were washed in PBS and
suspended in DMEM/F12 medium with 10% (v/v) FBS, and
were then cultured in 25 cm? tissue culture flasks at 37°C in a
humidified 5% CO, atmosphere. The cells were passaged every
3-5 days, and RPMCs from the second and third passages at
80% confluence were used for the following experiments.

Immunocytochemical staining. RPMCs at a density of
2x10%/well were cultured overnight on glass cover-slips in

1787

3.5 cm-diameter tissue culture plates. For immunostaining for
DAPK-and RASSF1A, antigen retrieval was performed using
microwaves for 10 min. The slides were exposed to Power Block
(BioGenex Laboratories, San Ramon, CA, USA) for 45 min.
The cells were fixed in cold 4% paraformaldehyde overnight,
permeabilized with 0.5% Triton X-100 and then blocked with
5% normal goat serum (BioGenex Laboratories). The cells
were then incubated with the following primary antibodies:
Anti-Vim (1:150; cat. no. MMS-464S), anti-CD45 (1:150;
cat. no. PB9096) and anti-Factor VIII (1:150; cat. no. PRO-318)
in 1% BSA at 4°C overnight. Following washing three times
in PBS, the slips were incubated with HRP-conjugated
secondary antibodies for 2 h at 37°C. The reaction was termi-
nated with 3,3-diaminobenzidine. Images of the results were
captured (magnification, x400) using a Nikon ECLIPSE 80i
microscope (Nikon, Tokyo, Japan). The optical densities and
numbers of DAPK- and RASSF1A-positive cells were counted
in five randomly selected fields per sample in spinal anterior
horn, and quantification was performed using Image-Pro Plus
version 6.0 (Media Cybernetics, Inc., Rockville, MD, USA).
Histology and immunohistochemistry for each marker were
performed simultaneously in all samples and in negative
controls without primary antibodies.

Western blot analysis. Western blot analysis was performed
according to standard western blot procedures as previously
described (9). The proteins were extracted using Pro-Pprep
protein extraction solution (Intron Biotechnology, Inc.,
Seongnam, South Korea) from the frozen kidney tissues. The
protein concentration was measured using Dc Protein Assay
kit (Bio-Rad Laboratories, Hercules, CA, USA). Proteins (30 g
per lane) were separated by 10% SDS-PAGE and then trans-
ferred onto nitrocellulose membranes (Bio-Rad Laboratories,
Inc., Hercules, CA, USA). Following blocking in 5% nonfat
milk, the membranes were incubated with the following
primary antibodies: AQP-1 (1:300; cat. no. sc-32739), ZO-1
(1:300; cat. no. 33-9100), PPAR-y (1:300; cat. no. sc-7273)
and GAPDH (1:1,000; cat. no. E12-052-1) overnight at 4°C,
followed by incubation with the anti-rabbit HRP-conjugated
secondary antibodies (cat. no. 1721011; Bio-Rad Laboratories)
for 1 h at room temperature. Chemiluminescence was detected
using ECL Advance Western Blotting Detection reagents (GE
Healthcare Life Sciences, Chalfont, UK). The relative expres-
sion levels of AQP-1 and ZO-1 were quantified using ImageJ
version 1.45.

Reverse transcription-quantitative polymerase chain reaction
(RT-gPCR) analysis. Total RNA was extracted using TRIzol
reagent (Ambion; Thermo Fisher Scientific, Inc.) according
to manufacturer's protocols. The cDNAs used to examine
the expression of AQP-1 and ZO-1 were synthesized using
a PrimeScript RT reagent kit (Takara Bio, Inc., Otsu, Japan)
according to manufacturer's protocols. The expression of
AQP-1 and ZO-1 were examined using SYBR® Premix Ex
Taq II (Takara Bio, Inc.), and GAPDH served as an internal
reference. PCR was performed using 1 pl cDNA in a total
volume of 25 ul in the presence of 12.5 ul 2xiQ Supermix
(Bio-Rad Laboratories), 200 nM AQP-1, or ZO-1 primer set.
PCR conditions were as follows: 40 cycles at 95°C for 30 sec,
60°C for 1 min using iCycler iQ qPCR detection system
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Figure 1. Identification of RPMCs in the cultured cells. RPMCs were detected using immunocytochemical staining with specific markers. CD45, cyto-

keratin 45, VIM, Vimentin; FVIII, factor VIII.

(Bio-Rad Laboratories). All experiments were performed in
duplicate and repeated twice. The results are presented as the
fold induction, determined using the 2224 method (14). The
primers for AQP-1 were: Sense 5-GCACAATGGGCTCTA
TCTTC-3' and antisense 5-GACAGTCGTTC-TATGGTGGG
-3". The primers for ZO-1 were: Sense 5'-AAAAGTGAACCA
CGAG-ATGCT-3' and antisense 5-AAAGGTAAGGGACTG
GAGATGA-3'. The primers for (3-actin were: Sense 5-GGC
AAGTTCAATGGCACAGT-3' and antisense 5'-AAGGTG
GAGGAATGGGAGTT-3.

ELISA. With the collected cell culture supernatant, the concen-
trations of IL-6 and IL-8 were determined using commercial
ELISA kits (R&D Systems, Inc., Minneapolis, MN, USA)
according to the manufacturer's protocol. Three independent
assessments were performed.

Statistical analysis. The results of the analyses are expressed
as the mean =+ standard deviation. Statistical analaysis was
performed using Statview version 5.0 (SAS Intelligence, Cary,
NC, USA) Statistically significant differences between groups
were identified using one-way analysis of variance, followed
by Student's #-test (paired). P<0.05 was considered to indicate a
statistically significant difference.

Results

Identification of RPMCs. The identification of the cultured
cells as RPMCs was based on their typical markers, CD45,
Vim, Desmin and Factor VIII. Immunocytochemical staining
of the cultured cells was performed, and the cells were then
examined under an optical microscope. Of the characterized
markers, it was found that the cells were positively stained
for CD45 and Vim, and negatively stained for Desmin and
Factor VIII (Fig. 1).

mRNA and protein levels of AQP-1 and ZO-1 in RPMCs
treated with 4.25% PDS for different durations. To observe
the effects of PDS on the levels of AQP-1 and ZO-1 in the
RPMCs, the RPMCs were cultured with 4.25% PDS for 0,
12, 24, 48 and 72 h. Compared with the expression at 0 h,
the gene expression of AQP-1 was significantly increased at
24 h, however, a decreasing trend was observed at 48 and 72 h,
and this decrease was statistically significantly at 72 h. The
mRNA levels of ZO-1 were significantly reduced 24, 48 and
72 h following treatment with 4.25% PDS, compared with the
level at O h (Fig. 2A). As shown in Fig. 2B, compared with the
levels at O h, the protein levels of AQP-1 were significantly
decreased at 72 h, and the protein expression levels of ZO-1
were significantly decreased at 24, 48 and 72 h.
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Figure 2. Expression of AQP-1 and ZO-1 in RPMC:s treated with 4.25% PDS
for 0, 12,24, 48 and 72 h. (A) Gene expression levels of AQP-1 and ZO-1 in
the RPMCs were determined using reverse transcription-quantitative poly-
merase chain reaction analysis. (B) Protein levels of AQP-1 and ZO-1 in the
RPMCs were determined using western blot analysis. Values are presented as
the mean + standard deviation (n=3). "P<0.05 and “P<0.01, vs. group treated
with 4.25% PDS for 0 h (0 h group). AQP-1, aquaporin-1; ZO-1, zonula
occluden-1; RPMCs, rat peritoneal mesothelial cells; PDS, peritoneal dialysis
solution.

mRNA and protein levels of AQP-1 and ZO-1 in RPMCs treated
with different concentrations of PDS for 72 h. To evaluate the
effect of PDS on the levels of AQP-1 and ZO-1 levels in RPMCs,
the RPMCs were cultured with different PDS concentrations of
0, 1.5,2.5 and 4.25% for 72 h. Compared with the controls (PDS
0%), the gene expression levels of AQP-1 and ZO-1 showed a
decreased trend, and these decreases were statistically signifi-
cantly in the 4.25% group (Fig. 3A). Consistent with the results
of the RT-qPCR analysis, the protein expression levels of AQP-1
and ZO-1 were significantly reduced in the 4.25% group, as
demonstrated by the results of the western blot analysis (Fig. 3B).
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Figure 3. Expression of AQP-1 and ZO-1 in RPMCs treated with different concentrations of PDS for 72 h. (A) mRNA levels of AQP-1 and ZO-1 in RPMCs
were determined using reverse transcription-quantitative polymerase chain reaction analysis. (B) Protein expression of AQP-1 and ZO-1 in the RPMCs were
determined using western blot analysis. Values are presented as the mean + standard deviation (n=3). “P<0.0, vs. 0% PDS group. AQP-1, aquaporin-1; ZO-1,
zonula occluden-1; RPMCs, rat peritoneal mesothelial cells; PDS, peritoneal dialysis solution.
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Figure 4. Effects of rosiglitazone on the mRNA and protein expression of 4.25% PDS-induced AQP-1 and ZO-1. The five groups assessed were: Control
group, RPMCs cultured with normal medium only; DMSO group, RPMCs cultured with 0.1% DMSO and 4.25% PDS for 72 h; Rosiglitazone group, RPMCs
pre-treated with 15 ymol/I rosiglitazone dissolved in 0.1% DMSO for 2 h, then with 4.25% PDS for 72 h; 15-PGJ2 group, RPMCs pre-treated with 5 gmol/l
15-PGJ2 (PPAR-y activator) dissolved in 0.1% DMSO for 2 h, then with 4.25% PDS for 72 h; GW9662 + rosiglitazone group, RPMCs pre-treated with
3 umol/l GW9662 (PPAR-vy inhibitor) for 1 h, then with 15 gmol/I rosiglitazone for 2 h, followied by 4.25% PDS for 72 h. (A) mRNA levels of AQP-1 and
Z0-1 in RPMCs were determined using reverse transcription-quantitative polymerase chain reaction analysis. (B) Protein expression of AQP-1 and ZO-1 in
RPMCs, determined using western blot analysis. Values are presented as the mean + standard deviation (n=3). “P<0.01, vs. DMSO group; “P<0.01, vs. rosigli-
tazone group. AQP-1, aquaporin-1; ZO-1, zonula occluden-1; RPMCs, rat peritoneal mesothelial cells; PDS, peritoneal dialysis solution; PPAR-v, peroxisome
proliferator-activated receptor-vy.

Effects of rosiglitazone on the mRNA and protein expression ~ RPMCs were pre-treated with 15 gmol/l rosiglitazone or with
of 4.25% PDS-induced AQP-1 and ZO-1. To evaluate the 5 gmol/l 15-PGJ2, another PPAR-vy agonist, for 2 h, or were
effect of rosiglitazone in the PDS-induced RPMC model, the  pre-treated with 15 gmol/l rosiglitazone for 2 h following
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Figure 5. Effects of rosiglitazone on the protein levels of PPAR-y and the secretion of IL-6 and IL-8. (A) Protein levels of PPAR-vy in rat peritoneal meso-
thelial cells were determined using western blot analysis. (B) Secretion of IL-6 and IL-8 in RPMCs was determined using ELISA. Values are presented the
mean + standard deviation (n=3). “P<0.05 and "P<0.01, vs. control group; "P<0.05 and “P<0.01, vs. DMSO group; *P<0.01, vs. rosiglitazone group. PDS,
peritoneal dialysis solution; IL, interleukin; PPAR-y, peroxisome proliferator-activated receptor-y.

pre-treatment with 3 gmol/l GW9662, a PPAR-y inhibitor,
for 1 h. As shown in Fig. 4A, the gene expression levels of
AQP-1 and ZO-1 in the 4.25% PDS-induced RPMCs were
significantly enhanced by the PPAR-y agoinst, rosiglitazone,
compared the with model group (DMSO+4.25% PDS). The
effects of the other PPAR-vy activator, 15-PGJ2, were consis-
tent with that of rosiglitazone. By contrast, the mRNA levels
of AQP-1 and ZO-1 in the RPMCs pre-treated with rosigli-
tazone and the PPAR-vy inhibitor were reduced significantly,
compared with the RPMCs pre-treated with rosiglitazone
only. As shown in Fig. 4B, further examination using western
blot analysis revealed that the protein levels of AQP-1 and
Z0-1 were significantly increased in the rosiglitazone group
and 15-PGJ2 group, compared with the model group. The use
of GW-9662 appeared to completely prevent the effects of
rosiglitazone.

Effects of rosiglitazone on the protein levels of PPAR-y
and the secretion of IL-6 and IL-8. Previous studies have
suggested that PPAR-vy is a target of rosiglitazone. In the
present study, it was found that rosiglitazone was important
in the injury induced by PDS in the RPMCs. The present
study then investigated whether PPAR-v is involved in the
PDS-induced RPMC model. As shown in Fig. SA, compared
with the control group, the protein levels of PPAR-y were
reduced by 4.25% PDS. The expression of PPAR-y was signif-
icantly elevated in the rosiglitazone group and the 15-PGJ2
group, compared with the model group (DMSO+4.25% PDS).
The use of GW-9662 did not completely prevent the effects
of rosiglitazone. The present study further investigated
whether rosiglitazone has effects on the 4.25% PDS-induced
secretion of the IL-6 and IL-8 inflammatory cytokines in

the RPMCs. As shown in Fig. 5B, the levels of IL-6 and
IL-8 in the cellular supernatant of the model group were
significantly increased, compared with those in the control
group. However, pre-treatment of the cells with rosiglitazone
or 15-PGJ2 reduced these two inflammatory cytokines,
compared with the model group. Compared with the rosi-
glitazone group, the decreases in the levels of IL-6 and IL-8
induced by rosiglitazone were reversed by GW-9662.

Discussion

PD is an important treatment modality for patients with ESRF,
however, a decrease in ultrafiltration function and UFF are
common complications in patients receiving long-term PD,
and are a leading cause of PD dropout (4). The impaired
ultrafiltration leads to the retention of body water and sodium,
increases the risk of cardiovascular disease and results in poor
prognosis, particularly in patients with loss of residual renal
function (15).

AQPs are a group of water-selective channel proteins.
They are important in maintaining fluid balance in an
organism. Until now, 14 isoforms have been identified. AQP-1
was the first member to be identified in this family (16). AQP-1
has been reported to be responsible for osmotically driven
water movement across the peritoneal membrane (16). It is
reported that high glucose dialysate upregulates the expres-
sion of AQP-1 in uremic rats, however, it is not accompanied
by an increase in ultrafiltration. Ni et al (17) investigated the
effects of the deletion of AQP-1 on the structure of the mouse
peritoneum, and found that, compared with AQP-1(+/+) litter
mates, AQP-I(-/-) mice had no sodium sieving. The initial,
solute-free ultrafiltration decreased by ~70% and cumulative
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ultrafiltration decreased by almost 50%. Endothelial cells
and tight junctions form the basic structures. The structure
comprises a complex of a set of protein molecular elements,
including transmembrane proteins, predominantly occludins,
claudins, in the junction-associated molecules in the protein
family composition (18,19). The membrane components of
tight junction molecules interact with each other and their
neighbors in tight junctions membrane protein polymerization
to form stable tight junctions between cells. ZO-1 is the first
component to have been confirmed to be closely connected to
the protein and belongs to the membrane-associated guanylic
acid kinase protein family (20). ZO-1 is predominantly
composed of the PDZ domain, Src homologous 3 domain and
guanylate kinase domain. ZO-1 functions to maintain epithe-
lial cell polarity, is indirectly involved in the formation of the
cytoskeleton, and is one of the important proteins present in
cell tight junctions (20,21). In addition, ZO-1 is a signal trans-
ducer in the barrier function and metastasis of cancer cells.
The present study focused on the regulation of expression
and the relevant functions of AQP-1 and ZO-1 in RPMCs,
which are key proteins in the peritoneum during PD and are
important indicators for the evaluation of peritoneal ultrafil-
tration function. In the present study, RPMCs were cultured
with 4.25% PDS for 0, 12, 24, 48 and 72 h. It was found that
the expression of AQP-1 was increased at 24 h, which was
possibly due to the adaptive response of the cells to 4.5% PDS
pre-treatment. However, the expression of AQP-1 showed a
significant decrease at 72 h, and the expression of ZO-1 was
significantly decreased at 24, 48 and 72 h. A previous study
showed that the expression of AQP-1 in human peritoneal
mesothelial cells (HPMCs) was enhanced by glucose and
other osmotically active agents, and the potential mechanism
involved the hypertonic characteristics of PDS stablizing the
AQP-1 protein and extending its biological half-life (22,23).
However, Fusshoeller (4) found that the expression of AQP-1
in peritoneal mesothelial cells gradually decreased with
prolonged dialysis duration (4). The results of the present
study confirmed this finding, therefore; 72 h was selected as
the treatment duration for the PDS-induced damage model.
Subsequently, the RPMCs were cultured with 0, 1.5, 2.5
and 4.25% of PDS for 72 h. It was found that the expression
levels of AQP-1 and ZO-1 were reduced significantly in the
4.25% group. These results indicated that RPMCs cultured
with 4.5% PDS for 72 h were damaged by assessment of the
expression levels of AQP-1 and ZO-1.

PPARSs belong to the nuclear hormone receptor super
family, which regulates transcription by binding to retinoid X
receptor, which is in turn bound to DNA in various cell
types (9). PPARs have three phenotypes and PPAR-y is one
of these. It has been reported that the decreased expression
of PPAR-y may be important in activating the pathogenesis
of UFF, and the ligands of PPAR-vy can inhibit or reverse the
development of UFF (24). Rosiglitazone is a synthetic ligand
of PPAR-vy, which can have effects on inflammation, fibrosis
and angiogenesis. Sandoval et al (25) revealed that PPAR-y
agonist, rosiglitazone, ameliorated peritoneal membrane
damage in a mouse model of PD, the underlying mecha-
nism being that rosiglitazone reduced the accumulation of
advanced glycation end-products, preserved the mesothelial
monolayer, decreased the number of invading mesothelial
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cells, and reduced fibrosis and angiogenesis. Furthermore,
rosiglitazone treatment augments the levels of the
anti-inflammatory cytokine, IL-10, and increases the recruit-
ment of CD4*CD25*FoxP3* cells. Sauter et al (26) showed
that the activation of PPAR-y by glitazones reduces the
expression and release of tumor necrosis factor a-stimulated
monocyte chemoattractant protein-1 in HPMCs (26).
Yao et al (27) found that high concentrations of glucose and
glucose degradation products in PDS stimulate an inflam-
matory response in HPMCs, and that rosiglitazone decreases
fibrosis by inhibiting the inflammatory factors, IL-6 and
IL-8, and regulating the transforming growth factor/small
mothers against decapentaplegic signaling pathway (27). In
the present study, it was found that rosiglitazone and another
PPAR-vy agonist, 15-PGJ2, attenuated the damage induced by
4.25% PDS by increasing the expression levels of AQP-1 and
Z0-1, however, these effects were reversed by the PPAR-y
inhibitor, GW9662. Furthermore, the present study exam-
ined the expression of PPAR-y and inflammatory cytokines
in RPMCs cultured with 4.25% PDS for 72 h, and found a
decrease in the levels of PPAR-y and increase in the levels
of IL-6 and IL-8. However, when the cells were pre-treated
with rosiglitazone and 15-PGJ2, the expression of PPAR-y was
increased, and the levels of IL-6 and IL-8 were reduced. These
effects were also reversed by GW9662.

In conclusion, rosiglitazone was found to directly and
specifically potentiate AQP-1-mediated water transport and
Z0-1-mediated tight junctions, through elevating the levels of
PPAR-y and attenuating inflammation in the RPMCs treated
with 4.25% PDS. This suggests the requirement for further
investigation for the complications associated with long-term
PDS.
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