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Abstract

Recent evidences have been demonstrated that micro RNA (miRNA) a small non coding RNA is involved in development of diabetic
nephropathy (DN). Inflammation has been suggested to be a contributor. However, the role of miRNA in regulation of inflammatory response
during DN still unclear, the study was aimed to characterize the expression of miRNA 146a in DN.

Total 0f30 patients with Typ2 DM, 30 patients with DN and 30 healthy controls were enrolled inthis study. HbA1C, serum creatinine, blood
urea, serum albumin levels and superoxide dismutase (SOD) activity were determined by colorimetric method. TNF-a level was measured by
ELISA and gPCR was employed to screen the expression of serum miRNA 146a.

The results showed a significant decrease in SOD activity (P < 0.05) in DN compared with DM and control groups. TNF-a levels were
significantly increased compared to other groups (P < 0.05). The expression of miR-146a was significantly decreased in DN compared to DM
and control groups (P < 0.05). The study concluded that decrease expression of anti-inflammatory miR-146a exerts anti-protective effect by
upregulating target genes related to inflammation, and hyperglycemia induced oxidative stress taken together, the results identify the

regulatory role of miRNA-146a in DN.
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INTRODUCTION

Diabetic nephropathy (DN) is a main cause of end stage
renal disease (ESRD) in developed world, and it is one of
common chronic complications of DM. DN is described by
elevated glomerular permeability to proteins and gradual kidney
function decreased through “glomerular podocytes injury,
glomerular basement membrane thickening, expansion of
mesangial, endothelial dysfunction and fibrosis of tubule-
interstitial” the main changes in DN @1 which clinically
established as proteinuria and a steady deterioration in glomerular
filtration rate (1 .

Several factors may be involved in the pathogenesis of
DN and its prognosis including hyperglycemia, advanced
glycation end products (AGEP), protein kinase C, and oxidative
stress 1. Recent evidence supporting that inflammation has a
critical role in DM complication including DN and it was engaged
“1 migration  of inflammatory cell to kidney and release of
inflammatory cytokines by them such as interleukin 1L-1, IL-6,
IL-18, and TNF-a, can damage kidney and participate in
pathogenesis of DN ! additionally, a correlation between the
high levels of these cytokines in serum and urine with the
progression of DN was found [©1.

Numerous reports elucidates that chronic hyperglycemia
stimulated reactive oxygen species (ROS) production which have
a key role in the development of diabetic complications .
Reactive oxygen species (ROS) can induce various
proinflammatory transcriptional factors, leading to the production
of cytokines, adhesion molecules and chemokines, as well an
inflow of inflammatory cells into the kidney ®. SOD activity is
related to oxidative damage in patients undergoing from metabolic
disorders, therefore it could be used as a biomarker to define the
level of oxidative stress in the different diseases like DN 1.

miRNAs are small, non-coding have 21-23 nucleotides,
which inhibit gene expression by binding with the 3-untranslated
region (UTR) of their respective mRNAs 2% In normal
physiology, noncoding RNAs were considered as major regulators
of gene expression and play a central role in the arranging of
essential cellular activities like development, proliferation,
differentiation, apoptosis, immune regulation 121,

Several studies were indicated the main roles of
numerous MiRNA in maintaining metabolic homeostasis and
therefore, regulation of these miRNAs could serve as potential
therapeutic in metabolic disorders 231 miRNA-146a, have anti-

inflammatory effect in the pathogenesis of diabetic complication
like nephropathy, retinopathy, and cardiovascular complication,
and have been considered as potent diagnostic markers of
inflammation in these conditions .

Overall, this study aimed to investigate the effects of miR-146a in
regulation of inflammation response during DN.

MATERIALS AND METHODS

A total of 90 subjects were included in this study, and
categorized accordingly into three groups: type 2 diabetes mellitus
(DM) patients (n=30, F=17, M=13), diabetic nephropathy (DN)
patients (n=30, F=12, M= 18), and healthy controls (n=30, F=15,
M=15). The mean age of control (52.9 + 13.1years), the patient
groups (55.33+11.8 years) which were randomly selected from
August to November 2017. This study was approved by the Ethics
Committee of Clinic Hospital. all subjects were asked to fill a
written informed consent.

All patients engaged in study were clinically diagnosed
in Al-Diwanyah teaching hospital had type two diabetes mellitus
medical history of each patients was acquired, including sex, age,
diseases suffered and illness duration. Control group subjects,
who were clearly healthy in expression of being non-diabetic,
with no other endocrine problem or metabolic renal diseases,
acute illness or infection were chosen.

5 ml blood were collected in Vacutainer tubes with clot
activator from individual. Serum was isolated through
centrifugation at (4000 rpm) (Gottingen, Germany) for 10
minutes. The separated serum was divided into two parts using
Eppendorf tubes (0.3 ml), one part kept at (-80 °C) for miRNA
analysis, while the other was kept at( -20 °C) for bhiochemical
analysis. HbAlc and serum levels of creatinine, blood urea,
albumin, were determined by an automated analyzer (Abbott,
USA). Serum superoxide dismutase (SOD) activity is determined
spectrophotometry by (Misra and Fridovich.1972) method [°.
Serum level of TNF-o was measured by ELISA, while gPCR was
employed to determine serum level expression of 146a miRNA.
200 pl of serum was used for extraction of microRNA using
Serum/Plasma microRNA purification kit (Bioworld, USA). The
cDNA was prepared from miRNA with Poly Polymerase (A)
Tailing by using the miRNA cDNA synthesis kit ( abm, Canada).
Then, the PCR was conducted using cDNA BrightGreen master
mix for miRNA gPCR( Abm, Canada). Forward and reverse
universal primers for miRNA were used.
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Statistical analysis

Data were analyzed using SPSS software20. Data are
expressed as meant SEM. One-way ANOVA followed by the
Tukey post hoc analysis or a non-parametric ranking (Kruskal-
Wallis) were carried out as appropriate to compare multiple
groups for normal and non-normal distribution data respectively.
A P <0.05 was considered significant throughout.

RESULTS

Patients’ characteristics and the biochemical assays data

are shown in Table 1.
Compared with the type 2 DM patients and the control, the
HbAlc levels were significantly increase in DN (P < 0.05).
Albumin concentration was decreased significantly in DN group
compared to DM and control groups (P < 0.05). Also serum SOD
activity was significantly decrease in the DN and type 2 DM
groups compared to the control. (P < 0.05, Fig. 1).

As shown in Fig.2 TNF-a serum levels were
significantly increase in DN and type2 DM groups compared to
control group (P value < 0.05). According to miRNA analysis by
gPCR, a significant decrease was indicated in serum levels of
miRNA-146a expression in DN group compared to control group
(P <0.05, Fig.3), but it levels were none significantly decrease in
type 2DM group compared to control group.

miRNA-146a levels were negatively correlated with the
levels of HblAc (r = -0.723, P <0.05, Fig.4), but positively
correlated with the SOD activity (r = 0.5663, P < 0.05, Fig.5) in
DN group.

Table 1: Comparison between the data of the patients with DM, DN
and control groups.

Control DM DN
Number 30 30 30
Age (years) 52.9+13.1 547+125 56.6+12.4
BMI
(Kgim?) 265+4.7 263457 26.0+3.9
FBS (mg/dl) 93.96 + 5.48 233.03+81.15 244.3 +61.80*
HbALc (%) 4.82 +0.49 7.13+1.09% 972+ 1.36*
Albumin 429+ 052 4.18+0.42 2.38+0.34*
(mg/dl)
* P<0.05
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Figure 1: Serum SOD activity in patients Type 2DM and DN. Serum
samples were isolated from the blood of patients with DM and DN. SOD
activity was measured by colorimetric method. Data are expressed as
means + SEM, for 60 patients, n = 60 and 30 control, n=30 with triplicate
measurements. *indicates significant differences compared to the control
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Figure 2: TNF-a production in serum patients with Type 2DM and
DN. Serum samples were isolated from the blood of patients with T2DM
and DN. TNF-a was measured by ELISA. Data are expressed as means +
SEM, for 60 patients, n = 60 and 30 control, n=30. *indicates significant
differences compared to the control (P < 0.05)
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Figure 3: Mic RNA 146a expression in serum patients with Type 2DM
and DN. Serum samples were isolated from the blood of patients with
T2DM and DN. miRNA 146a was quantified by gPCR. Data are
expressed as means + SEM, for 60 patients, n = 60 and 30 control, n=30.
*indicates significant differences compared to the control (P < 0.05)
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Figure 4: Correlation between miRNA 146a expression and HbAlc in
patients with DN.
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Figure 5: Correlation between miRNA146a and SOD activity in patients
with DN

DiscussioN

The results of present study indicated that miRNA-146a
levels decreased with  inflammatory  response  under
hyperglycemic condition in DN. Previously reports suggested
there is a link between inflammation and development of DN 161,

Immune cells were infiltrated into kidney under
hyperglycemic conditions and produced pro-inflammatory
cytokines, these affects almost damage renal cells and create
inflammatory condition 7). In this study found a significant
increase of HbAlc in DN group compared to type 2 DM and
control groups, as a reference in monitoring glycemic control in
type 2 DM patients, presence of hemoglobin glycosylation causes
a decline of hemoglobin affinity to oxygen ™. A significant
decrease in albumin levels was reported in DN group compared to
control. Albumin Excretion was increased with duration of
diabetes disease, which was also associated with diabetic
nephropathy 1%,

Oxidative stress is related with pathogenesis of diabetes
and its vascular complications !, ROS production in response to
chronic hyperglycemia was induced the oxidative stress due to an
increase in protein glycation Studies suggest that
hyperglycemia causes oxidative damage in type 2 DM 22,
Moreover, treatment of diabetic rats with antioxidants was shown
to afford some protective effects against glucose toxicity . ROS
can lead to cells damage by oxidizing proteins, membrane lipids
and nucleic acids. However, genes that engaged cell defense and
damage may stimulate by ROS 24,

The present results found a decrease in serum SOD
activity (Fig. 1? which in agreement with Kumawat M, et al.
(2013) results ©° they reported a decrease in SOD activity in DN
patient. Considerable reduction in SOD activity may be related to
fact that enzymatic proteins were glycated . Nearly a half of
percentage of erythrocytes SOD in diabetic patients is glycated,
leading to decrease its activity %!,

The mechanisms that involved in the modulation of
inflammatory response in DN are still unclear. TNF-a levels was
increased significantly in DN group compared to type 2 DM and
control groups. TNF-a is a main pro-inflammatory cytokine, and
play major roles in the development of diabetic kidney disease
through increases ROS formation by numerous ways: First, TNF-
a induces ROS generation by downstream events including the
mitochondria. Second, TNF-a promotes the transcription of
different component of NADPH oxidase enzyme, or enhance its
activity #), leading to stimulate the production of cell adhesion
molecules 8 which affect the renal mesangial cells and
subsequently the kidney function %), On the other hand, TNF-a is
induced a reabsorption of sodium solute by epithelial sodium
canal activation in proximal tubule cells, that causes sodium
preservation and consequently activate TGF-B release, this
improved renal hypertrophy throughout the initial stage of DN B,
The elevated levels of circulatory proinflammatory cytokines are
thought due to inflammatory cell (monocytes/macrophages)
activation ¥ which can accelerate DN progression.

miRNA-146a is involved in the negative feedback
mechanism that modulates this inflammatory  response
%2 Expression of miRNAs, like miR-146a, has been indicated in
diabetic complications, including DN B2 A decrease miR-146a
expression during DN have been reported in some studies 4,
while others have been shown an increase expression % the
present results show a significant lower miR-146a expression in
DN group (Fig. 3).

In the context of diabetic retinopathy and nephropathy,
miRNA-146a has a significant role in the specific ianammatorY
cytokines and extracellular matrix (ECM) proteins release 4.
miRNA-146a plays an important anti-inflammatory and protective
role in the pathogenesis of DN and consider as immune-
modulatory miRNAs “?due to regulation of oxidative stress and
the production of pro-inflammatory factors %,

Recent research on diabetic rodents demonstrated that
overexpression of miRNA-146a inhibits oxidative stress and
decreases the construction of inflammatory factors F¢, while
reduced miR-146a expression lead to oxidative stress and activate
transcription factor NF-xB, resulting augmented inflammatory
cytokine and assembly ECM protein affecting pathological
alterations in the renal tissues ™4, additionally , it was reported
that miR-146a expression was down-regulated in the serum of
type 2 DM patients, regarding as a signal of chronic
inflammatory state 7.

A negative correlation between the expression of
miRNA-146a and HbA1C (r= - 0.723) while a positive correlation
with SOD activity (r= 0.5663) were found (Figs. 4,5), These
finding were in agreement with other studies which showed that
the family of miRNA-146a engaged in the regulation of oxidative
stress associated with antioxidant defense and proinflammatory
factors production 5%,

CONCLUSION
Down expression of miRNA-146a led to increase
oxidative stress and consequently decrease antioxidant enzyme
defense that may be contributed to stimulation of inflammation,
these finding provided an evidence for a protective miRNA-146a
as anti-inflammatory modulator of the DN, which may serve as
potential biomarker and therapeutic target for DN.
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