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Abstract: Epithelial–mesenchymal transition (EMT) of peritoneal mesothelial 
cells (PMC) is a major contributor to the pathogenesis of peritoneal fibrosis. 
EMT is at least in part caused by repeated exposure to glucose degradation 
products (GDPs), such as methylglyoxal (MGO). MiRNA contributes greatly to 
the EMT of PMCs. In this study, we tried to profile whether differences exist 
between the peritoneal membrane (PM) miRNA expression seen in control rats 
and that seen in rats injected intraperitoneally with MGO. We assessed whether 
miR-30b has a possible role in MGO-induced EMT of PMCs in rats. 
Comparative miRNA expression array and real-time PCR analyses were 
conducted for the control group at the start of the experiment and for the MGO 
group after 1 and 2 weeks. During the second week, the MGO rats were treated 
with: a chemically modified antisense RNA oligonucleotide (ASO) 
complementary to the mature miR-30b (ASO group); an miR-30b mismatch 
control sequence (MIS group); or a citrate buffer (EMT group). Bioinformatic 
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analyses indicated that the 3’ untranslated region (3’-UTR) of bone 
morphogenetic protein 7 (BMP7) mRNA did contain a putative binding site for 
miR-30b. We also tried to investigate whether miR-30b targeted BMP7 in vitro 
by transfection. Of the upregulated miRNAs, miR-30b expression demonstrated 
the greatest increase. The administration of miR-30b ASO for two weeks 
significantly reduced α-SMA excretion and upregulated E-cadherin and BMP-7 
expression. Our in vitro study showed that miR-30b directly targeted and 
inhibited BMP7 by binding to its 3’-UTR. Our results revealed that miR-30b is 
involved in MGO-induced EMT of PMCs in rats. 
 

Keywords: Methylglyoxal, miR-30b, Epithelial-mesenchymal transition, 
Peritoneal dialysis, Rats, Peritoneal fibrosis, MicroRNA, Bone morphogenetic 
protein 7, E-cadherin, Peritoneal membrane 
 
INTRODUCTION 
 

Peritoneal dialysis (PD) is a blood-purifying treatment for patients with end-
stage renal disease (ESRD). Despite recent advances in PD, peritoneal fibrosis,  
a serious complication for long-term PD patients, still exists and has largely 
limited the development of PD as a method.  
Continuous exposure to PD fluids (PDFs) is believed to be a non-physiological, 
bioincompatible state, and such exposure may cause inflammation and injury to 
the peritoneal membrane (PM), which would then progressively undergo 
peritoneal fibrosis [1, 2]. Glucose is widely used as an osmotic agent in PDFs. 
Glucose degradation products (GDPs), such as methylglyoxal (MGO) and 
glyoxal, are generated from the degradation of glucose during heat sterilization 
and storage [3]. MGO is an extremely toxic GDP that may cause peritoneal 
injury during the epithelial-mesenchymal transition (EMT) of peritoneal 
mesothelial cells (PMC) [4, 5].  
EMT is a dynamic process in which epithelial cells undergo a phenotypic 
conversion that gives rise to a fibroblastoid appearance. The transformed cells, 
which express α-smooth muscle actin (α-SMA), possess a mesenchymal 
phenotype and the increased ability to proliferate, migrate and synthesize 
extracellular matrix while they lose epithelial markers [6]. Recent in vivo and in 
vitro evidence suggested that the EMT of PMCs is a key mechanism in 
peritoneal fibrosis [7, 8]. New experimental approaches confirming the effects of 
MGO-induced EMT of PMC are needed. 
MicroRNAs (miRNAs) are a group of endogenous, noncoding small RNAs that 
have recently been implicated in the regulation of gene expression by translation 
repression or transcript degradation of specific target genes in multiple 
biological processes [9]. To date, more than 1000 human miRNAs have been 
experimentally identified, and it is estimated that they regulate more than one-
third of cellular mRNA by binding to the 3’ untranslated regions (3’-UTRs) of 
their target genes or by inducing mRNA degradation [10]. Recent evidence 
suggested that miRNAs contribute greatly to EMT, especially to the EMT of 
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PMCs. This provided critical new information that advanced the knowledge of 
peritoneal fibrosis [11, 12]. MiRNAs are distributed in a tissue- and time-
specific manner, but their roles in the MGO-induced EMT of PMCs in vivo have 
not been explored in depth. 
Previous research showed that MGO may induce peritoneal fibrous thickening 
with the proliferation of mesenchymal-like mesothelial cells, which may be 
transdifferentiated from PMCs by EMT [13]. In this study, we hypothesize that 
miRNA expression patterns might serve as a signature of the EMT of PMCs in 
rats after intraperitoneal injections of MGO. To prove this hypothesis, we 
profiled the differences between the PM miRNA expressions of control rats and 
rats that had received MGO intraperitoneally. We found significantly changed 
miRNA expression in the latter, with the greatest increase in the expression of 
miR-30b. We also investigated whether miR-30b is involved in MGO-induced 
EMT of PMCs in rats and expected to find novel insights into the mechanisms 
underlying peritoneal fibrosis in terms of miRNA. 
 
MATERIALS AND METHODS 
 

Animal studies 
49 male Wistar rats (6 weeks old, weighing 180–220 g) purchased from Center 
of Experimental Animal of Institute of Radiation Medicine of Peking Union 
Medical College were used in the experiment. The animals were housed in an 
air-conditioned room at a constant temperature of 23 ± 2ºC and a relative 
humidity of 50 ± 10% with a 12-h light/12-h dark cycle. They had free access to 
a standard rat diet and tap water.  
PDFs containing 20 mmol/l MGO were prepared by adding MGO to a standard 
PDF of 2.5% glucose (pH 5.2) from Baxter Healthcare. They were checked to be 
free of endotoxins. Over a 2-week period, 36 rats were injected intraperitoneally 
with 10 ml PDF per day containing 20 mmol/l MGO. The remainder of the 
animals received an intraperitoneal injection of normal saline (CTL group, n = 13).  
PM were harvested from 3 of the CTL group rats for miRNA microarray 
analysis at the start of the experiment (W0, n = 3). At an indicated time point in 
weeks 1 and 2, PM were also harvested for miRNA microarray analysis from 
one control rat and two rats receiving MGO (W1, n = 3; W2, n = 3). The rats’ 
body weights were recorded weekly throughout the experimental period. After 
week 2, the intraperitoneally injected rats were randomly divided into three 
groups. One group was injected intraperitoneally with a chemically modified 
antisense RNA oligonucleotide (ASO) complementary to the mature miR-30b 
sequence (ASO group, n = 10). One group was given the miR-30b mismatch 
control sequence (MIS group, n = 10). The final group was given an equal 
volume of citrate buffer (EMT group, n = 10). On week 4, the PM of individual 
rats was sampled for histological analysis and gene expression analysis. 
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Primary culture of rat peritoneal mesothelial cells (PMCs)  
Rat PMCs were isolated from the peritonea of rats by enzymatic digestion as 
previously reported [14]. Briefly, male Wistar rats weighing 180–220 g were 
humanely euthanized and 30–40 ml of 0.25% trypsinase and 0.02% EDTA-Na2 
were infused into the rats’ abdominal cavities. After infusion for 2 h, all of the 
fluid was collected from the peritoneal cavity of the rats under sterile conditions 
and centrifuged at 1500 rpm for 5 min at 4ºC. The PMCs for this study were 
harvested and grown in M199 medium (Sigma) supplemented with 10% FBS,  
2 mmol/l glutamine, 100 U/ml penicillin and 100 μg/ml streptomycin. PMC 
identification was based on their morphological polygonal cobblestone 
appearance and the staining of the mesothelial-specific marker Hector Battifora-
mesothelin-1. Cells between passages 3 and 5 were grown as a monolayer to 
80% confluence and used for the experiments.  
 

MiRNA microarray analysis 
Total RNA was extracted from PM tissue with a mirVana miRNA Isolation Kit 
(Ambion) according to the manufacturer’s instructions. The concentrations and 
purities of the total RNA were assessed with a spectrophotometer and the RNA 
integrity was verified using an Agilent 2100 Bioanalyzer (Agilent Technologies). 
Briefly, 5 μg of good quality RNA was used for miRNA expression analysis 
performed using a TaqMan MicroRNA Array v2.0 (Applied Biosystems). 
 

Real-time PCR 
Real-time PCR using miRNA-specific stem-loop primers for reverse 
transcription and TaqMan probes for mature murine miRNA was performed 
according to the manufacturers’ protocols with a 7500 FAST Real-Time PCR 
System (Applied Biosystems). First-strand cDNAs were generated using 
SuperScript III (Invitrogen). Mature miRNA-specific primers and probes were 
obtained from Applied Biosystems. Primers specific for miR-136, miR-703, 
miR-30b, miR-107, miR-653 and miR-598 were used, and the values were 
normalized to the housekeeping gene U6. Data analysis was performed using the 
Applied Biosystems SDS Software package, version 2.2. 
 

Reagents 
A chemically modified antisense RNA oligonucleotide complementary to the 
mature miR-30b and miR-30b mismatch control oligonucleotides for the in vivo 
applications were purified using Sigma-Genosys reagents. The miR-30b ASO 
sequence was UGUAAACAUCCUACACUCAGCU; and the miR-30b 
mismatch control sequence was CGAGCUCAUCCUAUACUCAGUC. All 
oligonucleotides were 2’-OMe modified and free of endotoxin for in vivo delivery. 
MiR-30b ASO or miR-30b mismatch control oligonucleotides were injected at  
80 mg/kg body weight intraperitoneally two weeks after the MGO injection. 
MiR-30b mimics, anti-miR-30b, and normal control molecules were synthesized 
by Shanghai Genepharma Co. Ltd. The primers of full-length BMP7 with target 
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3’-UTR were forward, 5’-GTCGAGATGCTGCCTTACTGGCTTGTAGTC-3’; 
and reverse, 5’-CGTCTGCAGTACCTGGAATGCTACGTTGTC-3’. 
 

Liposome-mediated plasmid transfection 
The 3’-UTR portion of BMP7 mRNA containing the predictive binding site  
(nt 550-640) for miR-30b was amplified and subcloned into pmirGLO luciferase 
plasmid using PmeI and XbaI restrictions. The putative miR-30b binding site 
UGUUUAC (nt 582-588) was mutated into CGUGCAG via oligonucleotide-
directed PCR (Fig. 5B). The cells were seeded in 24-well plates for 24 h and  
co-transfected with 800 ng of pGLO-BMP7-3’-UTR or pGLO-BMP7-3’-UTR-
mut and miR-30b mimics, the miR-30b mimics negative control, anti-miR-30b 
molecules, or the anti-miR-30b negative control at a final concentration of  
20 nmol/l by using Lipofectamine 2000 (Invitrogen) for 24 h. Luciferase assays 
were performed using the Dual-Luciferase Reporter Assay System (Promega). 
Specific miR-30b mimics were transfected into rat PMCs at a final concentration 
of 20 nmol/l using Lipofectamine 2000. The transfection efficiency was detected 
using real-time PCR or western blotting. 
 

Immunohistochemical analysis 
PMs were removed from rats and fixed in 10% phosphate buffered formalin. 
Paraffin-embedded tissues, cut into 2- to 3-µm thick slices, were deparaffinized 
with xylene and microwave-treated at 98ºC for 10 min. Then the slides were 
preincubated for 10 min with a blocking solution containing bovine serum 
albumin (Zhongshan Goldenbridge). Staining was performed using the avidin 
biotin-peroxidase complex technique in accordance with the manufacturer’s 
protocol. The sections were incubated with the primary antibody, rabbit anti-rat 
BMP-7 polyclonal antibody (1:200, Bosider), overnight at room temperature, 
followed by a 40-min incubation with the secondary antibody, PV-6001 goat 
anti-rabbit IgG-HRP multimer (Zhongshan Goldenbridge). The negative control 
sections were incubated with PBS instead of the primary antibody. 
 

Western blot  
For the western blot analysis, the PMs were homogenized in RIPA buffer and 
subjected to centrifugation at 10,000 and 14,000 rpm. Proteins in the supernatant 
were determined using a Bio-Rad assay kit, and 50 µg was mixed with 5x SDS-
PAGE sample buffer (500 mmol/l DTT, 0.2% bromophenol blue, and 50% 
glycerol) and boiled for 3 min. The proteins were separated on a 10% SDS-
PAGE gel, and transferred to a nitrocellulose membrane, which was blocked 
with fat-free milk and incubated with rabbit anti-BMP-7 polyclonal antibody 
(1:200, Bosider), goat anti-E-cadherin monoclonal antibody (1:200, Santa Cruz 
Biotechnology, Inc.), and rabbit anti-α-SMA monoclonal antibody (1:500, 
Abcam Inc.). The membranes were washed with Tris-buffered saline containing 
Tween 20 and incubated with horseradish peroxidase-conjugated antiserum. 
Protein was then detected using enhanced chemiluminescence. 
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Statistical analysis 
All of the statistical analyses in this study were performed using SPSS 15.0 
software with p < 0.05 considered statistically significant. The data are presented 
as the means ± SEM and compared using Student’s t test or ANOVA as 
appropriate. 
 
RESULTS 
 

Changes in specific miRNA expressions in the PMs of rats that received 
intraperitoneal injections of MGO 
To determine whether miRNAs play a role in the initiation and progression of 
MGO-induced EMT of PMC in rats, we performed miRNA expression profiling 
of rats that had received intraperitoneal injections of MGO and compared them 
to profiles for control rats. We found 44 miRNAs that were altered 1 and  
2 weeks after MGO injection. Significantly upregulated miRNAs were miR-136, 
miR-703, miR-30b and miR-107, while miR-653 and miR-598 were 
significantly downregulated. Due to the involvement of miRNAs in the 
pathogenesis of EMT, it is suggested that specific miRNAs might participate in 
the MGO-induced EMT of PMCs in rats (Fig. 1). 
In order to confirm the findings with the miRNA array analysis, we tested those 
miRNAs that showed the greatest alterations in the PMs of MGO-injected rats 
(miR-136, miR-703, miR-30b, miR-107, miR-653 and miR-598; Fig. 2). 
Consistent with the miRNA array data, the expressions of miR-136, miR-703, 
miR-30b and miR-107 were significantly increased, whereas the expressions of 
miR-653 and miR-598 were significantly decreased relative to the control group. 
In both the miRNA array and the real-time PCR analysis, miR-30b expression 
showed the greatest increase in the PMs of rats injected with MGO. 
 

MiR-30b ASO counteracts MGO-induced EMT of PMCs in rats 
The expression of E-cadherin significantly decreased after week 4 in the EMT and 
MIS groups compared to the CTL group (p < 0.05). Treatment with miR-30b ASO 
significantly increased E-cadherin expression (p < 0.05). The expression of  
α-SMA significantly increased after week 4 in the EMT and MIS groups relative 
to the CTL group (p < 0.05), and treatment with miR-30b ASO significantly 
decreased α-SMA expression (p < 0.05; Fig. 3A–D). Real-time PCR analysis 
indicated that miR-30b expression was significantly upregulated in the EMT and 
MIS groups compared with the CTL group (p < 0.05) after week 4 and was 
downregulated significantly after the administration of miR-30b ASO (p < 0.05; 
Fig. 3E). 
 

Expression changes in BMP-7 in the PMs of rats injected with MGO 
To assess the effect of miR-30b ASO on BMP-7 expression, we performed 
immunohistochemistry and western blot assays. In the EMT and MIS groups, the 
BMP-7 levels were significantly lower than in the CTL group (p < 0.05), 
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Fig. 1. Analysis of miRNA microarray data. MiRNA expression is altered in the peritoneal 
membranes of rats that received intraperitoneal injections of MGO. The analysis categorized 
3 clusters corresponding to the control group at the start of the experiment (W0), rats after  
1 week of MGO injections (W1), and rats after 2 weeks of MGO injections (W2). The 
method of complete linkage was used as a clustering method (n = 3). 
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Fig. 2. The expression of specific miRNAs is altered in the peritoneal membranes of rats that 
received intraperitoneal injections of MGO. The expression was determined using real-time 
PCR. A, B, C, D – upregulated miRNAs; E, F – downregulated miRNAs. W0: control group 
at the start of the experiment; W1: rats after 1 week of MGO injections; W2 rats after  
2 weeks of MGO injections. ap < 0.05 vs. the control group at the start of the experiment,  
bp < 0.01 vs. the control group at the start of the experiment (n = 3). 
 

whereas rats treated with miR-30b ASO had significantly greater expressions of 
BMP-7 (p < 0.05). Consistent with the above findings, immunohistochemical 
analysis also showed decreased BMP-7 staining in the EMT and MIS groups, 
but the signal was markedly stronger in the miR-30b ASO group (Fig. 4). 
 

MiR-30b targets BMP7  
Bioinformatic assessments using Targetscan showed that miR-30b was the 
predicted miRNA target site in BMP7 3’-UTRs. To test whether miR-30b is 
involved in the regulation of BMP7, we first transfected miRNA mimics into rat 
PMCs. As detected by western blot analysis, miR-30b transfection 
downregulated the protein levels of BMP-7 significantly (p < 0.05; Fig. 5A).  
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Fig. 3. The effect of miR-30b ASO on the expression of E-cadherin, α-SMA and miR-30b as 
determined using western blot or real-time PCR analyses. A – Changes in E-cadherin 
expression. B – Changes in α-SMA expression. C, D – The bar graphs show the 
densitometric quantification of E-cadherin and α-SMA under the indicated conditions. β-actin 
served as an internal control. The expression of E-cadherin significantly decreased in the 
EMT and MIS groups and significantly increased in the ASO group. α-SMA significantly 
increased in the EMT and MIS groups and significantly decreased in the ASO group. E – The 
expression of miR-30b was high in the EMT and MIS groups and significantly decreased in 
the ASO group. ap < 0.05 vs. CTL, bp < 0.05 vs. EMT, cp < 0.05 vs. MIS (n = 10).  
 

 
 

Fig. 4. BMP-7 expression assessed by immunohistochemistry and western blot after week 4. 
A – The expression levels of BMP-7 were low in the EMT and MIS groups and significantly 
increased in the ASO group (original magnification × 400). B – The expression of BMP-7 
decreased significantly in the EMT and MIS groups and significantly increased in the ASO 
group. C – The bar graph shows the densitometric quantification of BMP-7 under the 
indicated conditions. β-actin served as an internal control. ap < 0.05 vs. CTL, bp < 0.05 vs. 
EMT, cp < 0.05 vs. MIS (n = 10). 
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Fig. 5. MiR-30b targets BMP7. A – Western blotting analysis of BMP-7 protein in rat PMCs 
transfected with miR-30b mimics or control mimics showed that BMP-7 was inhibited 
significantly by miR-30b (ap < 0.05). B – Bioinformatic analysis for the target site of  
miR-30b in rat BMP7 mRNA. C – The results of luciferase reporter experiments with 
transient co-transfection of miR-30b mimics or control mimics and pmirGLO vector 
containing the wild-type or mutant (Mut) binding site of miR-30b from rat BMP7 mRNA 
into rat PMCs. D – The results of luciferase reporter experiments with transient  
co-transfection of anti-miR-30b or control mimics and pmirGLO vector containing the wild-
type or mutant (Mut) binding site of miR-30b from rat BMP7 mRNA into rat PMCs (n = 3).  
 
Transient co-transfection of miR-30b mimics with luciferase expression 
plasmids resulted in a significant repression of luciferase activity in rat PMCs. 
However, mutations within the putative binding site to BMP7 abrogated the 
effect of miR-30b mimics (Fig. 5C). Furthermore, inhibition of endogenous 
miR-30b using anti-miR-30b increased luciferase activity after transfection and 
no significant difference was observed. There were also no apparent changes in 
the luciferase activities when the 3’-UTR was mutated (Fig. 5D). 
 
DISCUSSION 
 

PD is an accepted form of renal replacement therapy (RRT) for patients with 
ESRD [15]. Frequently, conventional PDFs with high glucose levels are used to 
maintain the fluid balance in patients in PD programs. Much evidence implicates 
repeated exposure to high glucose and GDPs, such as MGO, as the major causes 
of PM deterioration [16]. Hirahara et al. reported that MGO could induce 
peritoneal fibrosis thickening with the proliferation of mesenchymal-like 
mesothelial cells, which might be transdifferentiated from mesothelial cells by 
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EMT in vivo [13]. In our animal model, which used treatment with 20 mM 
MGO for 4 weeks, peritoneal expression of E-cadherin decreased significantly 
whereas α-SMA increased markedly, suggesting that MGO might induce the 
EMT of PMC in rats. However, the exact mechanisms of the EMT process and 
the peritoneal fibrosis later induced by MGO remain unclear. 
MiRNAs constitute a robust regulatory network with post-transcription 
regulatory efficiency for almost one half of human coding genes [17]. 
Alterations in miRNA expression profiles could be useful in the prediction of the 
individual response to variant injury factors and could even be potential targets 
for medication. Many previous studies have shown that miRNAs are thought to 
interact with multiple mRNAs that are involved in the EMT process [18, 19]. 
However, the molecular mechanism for which miRNA induces the peritoneal 
EMT response has rarely been reported on. In order to identify key regulatory 
miRNAs in the EMT of PMCs, we argued that it would be necessary to examine 
miRNA expression patterns in an unbiased manner. In this study, to explore the 
functional roles of miRNAs that might correlate with EMT in PMCs, we profiled 
the differences in peritoneal miRNA expression between rats injected with MGO 
and control rats. MiRNA microarray analysis revealed that the most notable of 
the upregulated miRNAs were miR-136, miR-703, miR-30b and miR-107, with 
the greatest increase shown by miR-30b after weeks 1 and 2.  
Many researchers indicated that miRNA ASO could effectively induce target 
miRNA silencing when administered intraperitoneally in mice [20, 21]. To 
determine the possible role of miR-30b in the EMT of PMCs, we focused on 
miR-30b ASO for further study by intraperitoneal injection in MGO-treated rats. 
After 2 weeks of miR-30b ASO injections, the peritoneal expression of  
E-cadherin had increased significantly, whereas the α-SMA expression decreased 
significantly accompanied by peritoneal miR-30b downregulation, which meant 
that miR-30b might be involved in MGO-induced EMT of PMCs in rats.  
To the best of our knowledge, this is the first report that proves treatment with 
miRNA ASO is likely to contribute to the alleviation of EMT of PMC in vivo 
and to prevent peritoneal damage induced by MGO. Mechanistically, the  
miR-30b–ASO-mediated alleviation of EMT might be explained by upregulation 
of modulator(s) possibly targeted by miR-30b, or alternatively, by the 
downregulation of cytokine(s) that bring about EMT directly or indirectly. The 
possible roles of modulators associated with miR-30b in the EMT of PMC need 
to be explored in depth. 
BMP-7, an endogenous factor, is a member of the transforming growth factor-β 
(TGF-β) superfamily that negatively regulates EMT and prevents fibrosis in the 
kidney, liver and heart [22–24]. It has also been demonstrated that PMCs 
constitutively express BMP-7, which is able to block and reverse high glucose-
induced EMT of PMCs in vitro [16, 25]. Our study revealed that 4 weeks after 
MGO injection, peritoneal BMP-7 expression of rats was significantly 
downregulated accompanied with peritoneal EMT. The role of miRNAs might 
be a possible mechanism for the precise regulation of peritoneal BMP-7. Our 
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miRNA microarray analysis revealed that 4 miRNAs (miR-136, miR-703, miR-30b 
and miR-107) were significantly upregulated during peritoneal EMT. The 
bioinformatic assessment showed that miR-30b was the predicted miRNA target 
site in BMP7 3’-UTRs according to Targetscan (Release 6.2), suggesting its 
possible role in the regulation of the gene BMP7. The in vitro study showed that 
miR-30b directly targeted and inhibited BMP7 in rat PMCs. Thus the influence 
of miR-30b on peritoneal EMT is likely to be through controlling the expression 
of the BMP7 gene. 
It is well known that TGF-β1 is one of the key growth factors involved in EMT 
and the pathological process of peritoneal fibrosis [26]. BMP-7 could antagonize 
TGF-β1-induced EMT of PMC in vitro and protect against PM worsening in  
a rat model of PD fluid exposure [16]. In our study, due to peritoneal 
upregulation of miR-30b, which proved to target BMP7 in vitro, BMP-7 
expression significantly decreased. The consequence was that TGF-β1 cannot be 
effectively antagonized and offset by BMP-7. This may be one of the 
mechanisms to explain the link between MGO and the EMT of PMC. 
It is known that regulation of miRNAs is affected by many factors. Individual 
miRNA can pleiotropically regulate the expressions of many genes, whereas one 
gene can be regulated by multiple miRNAs. There are different viewpoints about 
the relationship between the miR-30 family and the EMT of PMCs. A recent 
paper reported that miR-30a negatively regulated TGF-β1-induced EMT and 
peritoneal fibrosis by targeting Snai1 [27]. MGO in the present study and TGF-β1 
are two different regulators that induced changes in the peritoneal membrane 
[13, 28]. Regarding their roles as two different regulators, they may modify the 
membrane-inducing changes in miRNA expression or induce changes in miRNA 
expression, which then affects the membrane. Either way, the assumed target 
with respect to miR-30 has to be fully investigated.  
In our study, miR-30b targets BMP7, which could antagonize the effects of 
TGF-β1. The study mentioned above showed that miR-30a could target Snai1, 
which is an important transcript factor of EMT, by inhibiting an E-box gene, 
such as E-cadherin [29, 30]. Thus, the regulatory effects of miRNAs are 
different for different factors.  
Our combined results indicate the potential relationship between miR-30b and 
peritoneal EMT in MGO-injected rats, which leads to a better understanding of 
the possible mechanisms underlying peritoneal fibrosis. Mechanistically, binding 
of miR-30b to the coding region of BMP7 acts as negative regulator and causes  
a lack in BMP-7 that might be available for the antagonizer of TGF-β1-induced 
EMT. In summary, we provide evidence about the feasibility of considering the 
miRNAs in EMT of PMC as a therapeutic target to ameliorate PM deterioration 
in PD patients. 
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