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Clinical and economic importance of diabetic nephropathy has gained alot of interest

Diabetes Mellitus, for finding methods for prevention or decelerating its progress in recent years.

Inflammatory According to the importance of the issue and the fact that most of data are from
Markers, western populations, we aimed to evaluate effect of Pioglitazone on oxidative and
Oxidative inflammatory markersin these patients. In thisclinical trial, 57 patients with diabetes
Markers, mellitus from kidney disease and endocrinology clinics of Tabriz Imam Reza
Renal hospital, who fulfilled the inclusion criteria, were randomly assigned to receive either
Failure, Glibenclamide and placebo or Glibenclamide and Pioglitazone. Serum level of
Pioglitazone markers for inflammatory, oxidative, real function and glucose control (MDA, TAO,

CR, BUN, Hs-CRP, Ferritin, FBS and HbA ;c) were measured and compared before
and after 6 months later. The mean age of the patients were 56.32+10.43 years in
patients receiving Glibenclamide and 57.74+9.82 in patients receiving Glibenclamide
and Pioglitazone. Levels of FBS, Hs-CRP and HbA,c in patients receiving
Glibenclamide and levels of FBS, MDA, BUN and HbA,c in patients receiving
Glibenclamide and Pioglitazone were reduced. Changes in level of inflammatory,
oxidative, real function and glucose control were not different between two groups.
In patients with diabetes mellitus, 6 months use of Glibenclamide or Glibenclamide
and Pioglitazone result in sufficient glucose control. Adding Pioglitazone to
Glibenclamide regimen did not affect inflammatory, oxidative, real function and
glucose control markers.

I ntroduction

Recently, the prevalence of diabetes mellitus the increase will continue in the future.
(DM) has increased in the world. Seemingly, Diabetic nephropathy(DN) is a chronic
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progressive disorder demonstrated through
microalbuminuria,  overt  abuminuria,
increased blood pressure, and an irreversible
reduction in rena performance, which lead
to either renal failure(RF) or end stage renal

disease(ESRD)(1-3).

DN is among the most common
complications of DM. It has turned into a
significant prevalent health condition in the
past years due to the increase in conditions
leading to ESRD. Due to the clinical and
economic importance of DN in the past
years, agreat deal of attention has been paid
to the methods of preventing or slowing the
progress of this disease(4-6).

Recent therapeutic strategies have indicated
that satisfactory control of BS, blood
pressure, and RAA system can lead to a
decrease in the development of DN.
However, these measures cannot fully
inhibit the development of this disease.
Hence, it is necessary to develop new
therapeutic methods to inhibit the progress
of DN (7).

One of the new methods that seems to fairly
contribute to the development and progress
of DN is oxidative and inflammatory
damage. Oxidative damage occurs the
production of free radicals of oxygen
surpasses the antioxidant capacity of body to
remove the free radicals. Therefore, any
condition that leads to the production of free
radicals or reduces the antioxidant capacity
of the body to remove free radicas can
cause the development and progress of
oxidative damage. There is a close
relationship between oxidative damage and
inflammation as development of each of
which can intensify the other. Oxidative
damage caused to human body can activate
the NF-kB nuclear factor, which is a
transcription factor associated with Redox.
This aso activates chemokines and
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inflammatory cytokines. Moreover,
activation of the oxidative system also leads
to the migration and activation of leukocytes
which consequently leads to intensification
of inflammation (2).

Recently a new mechanism has been
discovered.  According to this finding,
oxidative damage leads to the production of
end products of glycosylation and oxidative
lipids. That isto say, free radicals react with
the fatty acids of cell walls and cause
peroxidation of lipids, arachidonic acid, and
other fatty acids. As a result MDA is
produced, which is a persistent end product
of fat peroxidation (4).

Inflammation and oxidation pathways are
important for DN because it is a chronic
disease with a high risk of cardiovascular
incidents. Evidence suggests that oxidative
and inflammatory damages play an
important role in the development of
atherosclerosis as the most important risk
factor of cardiovascular incidents (3).

Patients with DNII and CKD are useful for
studying the effect of treatments causing a
reduction in the oxidative and inflammatory
stress put on the development of rena
diseases and cardiovascular incidents.

Thiazolidinediones are a group of BS
reducing medicine causing a decrease in
resistance to insulin. These medicines are
used as adjunctive drugs for the treatment of
DM. This group of medicines act by
invoking a nuclear receptor named PPARY,,
which is present in most tissues. In addition
to their contribution to the control of BS,
these medicines positively influence the
metabolic syndrome outbreak and risk
factors of cardiovascular incidents. A
number of studies on humans have revealed
that this group of medicines leads to a
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reduction in proteinuria in patients with DN

(6).

Most of the existing findings apply only to
western societies. Hence, due to the
significance of this issue and the need for
further investigations, it was decided to

study the effect of Pioglitazone on
proteinuria and inflammatory/oxidative
indicators.

M aterialsand M ethods

In this critical trial, patients with DMII
visiting the clinics of the Imam Reza Center
for Education and Treatment and meeting
the inclusion criteria were included in the
study with their informed consent. The
patients were randomly divided into two
groups. experiment group and control group.
This clinical trial is registered under
IRCT2013102115105N1 with the Iranian
Registry of Clinical Trials.

Inclusion criteria for this study included the
following: diabetic nephropathy with DMII;
GFR=30; and aged over 18 and below 65

years. Exclusion criteria included the
following: DMI; GFR=30; progressive

asthma; advanced cardiac failure; advanced
hepatic  disease  (cirrhotic  patients);
generalized edema; and BM1 > 40.

In the first visit, in addition to renal function
indicators (BUN, Cr), blood samples were
taken from the peripheral vein of fasting
patients to measure inflammatory indicators
studied in this research. The experimental
group received 30 mg of Pioglitazone on a
daily basis in addition to previous
treatments. The control group also received
placebo in addition to the previous
treatments. A placebo similar in shape and
color to Pioglitazone was prepared. The
placebo lacked any pharmacological
function. After 6 months, MDA
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inflammatory and oxidative indicators were
measured in both groups. A comparison was
made between the results of measurements
and initial values.

Results were expressed as meant SD
(standard deviation) as well as frequency
and percentage. First, the normal
distribution of variables was examined
through Q-Q curves and Shapiro-Wilk tests
(based on the number of samples). In order
to draw a comparison between the
gualitative variables before and after
intervention a paired-samples test was
conducted.

The 2-related samples non-parametric test
was also used for abnormal distribution.
Since the only indicators with normal
distribution were TAO (P=0.142), BUN
(p=0.406) and MDA (p=0.301), in order to
study the variations of these variables
parametric tests were carried out. Other
variables were also examined through non-
parametric tests. In the next phase of data
anaysis, Mann-Whitney U and Wilcoxon
tests were used to study the effect of the
administered medicine on the variations of
inflammatory indicators. The tests were also
used to compare the variations of each
indicator. In al cases, results were
considered to be statistically significant if
P<0.05.

Results

The total number of patients in
Glibenclamide group was 28. However, due
to lack of participation or taking the
medication regularly only 25 of them finally
completed the study. The mean average age
of the group was 56.32 + 10.43 years,
ranging from 30 to 69. Regarding the
gender, 11 patients (44%) were female and
14 patients (66%) were male.
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Glibenclamide & Pioglitazone group
consisted of 29 patients some of whom
discontinued participating or taking the
medication regularly. Consequently, only 23
patients finally completed the study. The
mean average age of the group was 57.74 +
9.82 years, ranging from 34 to 70. In this
group, 14 patients (60/9%) were females and
9 patients (39/1%) were male.

Firstly, the initial values of inflammatory
and oxidative markers were compared
between the two groups which were
randomly selected. The initial values of the
markers are shown in tables | and Il. Data
analysis indicated that the initial values of
BUN (p = 0.065), MDA (p = 0652), TAO (p
= 0.584), FBS (p = 0.332), HsCRP (p =
0509), ferritin (p = 0.584), creatinine (p =
0.077) and HbAic (p = 0.667) were not
significantly different from each other.
Furthermore, the mean average weight of
the patients (p = 0.645) as well as gender
distribution were not statisticaly different
between the two groups (p = 0.754).

The results obtained from comparing the
vaues of inflammatory and oxidative
markers in patients receiving Glibenclamide
treatment before and after the intervention
areshownintablel.

As it can be seen in the table, the values of
FBS, Hs-CRP, and HbAc in patients under
the treatment with Glibenclamide were
significantly decreased after the
intervention. The values of other markers
(MDA, BUN, ferritin, and creatinine) were
also decreased; however, such a difference
was not statistically significant. In contrast,
the vaue of TAO increased, yet the
difference was not statistically significant.
The results of comparing the values of
inflammatory and oxidative markers in
patients receiving Glibenclamide &
Pioglitazone treatment before and after the
intervention are presented in table 1.
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As the table shows, the values of FBS,
MDA, BUN and HbA;:c in Pioglitazone &
Glibenclamide group were significantly
decreased after the intervention. The values
of other markers (Hs-CRP, TAO, ferritin,
and creatinine) were also decreased,
however, not in a statistically significant
way. The values of FBS (p = 0.599), Hs
CRP (p = 0.369), MDA (p = 0.124), ferritin
(p = 0.642), BUN (p = 0.151) and HbA;c (p
= 0.683), were decreased in the both groups.

However, no significant difference was
observed between the two groups regarding
such changes. In addition, despite the
increase in the value of TAO in
Glibenclamide group, the difference was not
significant, and overall, there was not any
significant difference in the value of TAO
between the two groups (p=0.164).

Discussion

Due to the high clinica and economic
burden of DN, various studies are trying to
find a way to slow the rate of progression of
DN. The current study was aso conducted
with the purpose of investigating the effect
of adding Pioglitazone to the medication
regimen of patients. The results indicated
that despite the decrease in some indicators
in both groups, such benefits could not be
attributed to addition of Pioglitazone to
Glibenclamide. Currently, blood pressure
control (8) and using ARB (9, 10) are
considered the main pillars of sowing the
progression of renal diseases.

Discovering PPAR resulted in production of
selected agonists for the treatment of insulin
resistance DMII. In addition to BS
decreasing characteristic, there is some
evidence promising another feature for this
drug class in the form of protecting the
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kidney from nephropathy progression (11-
14).

Furthermore, anti-inflammatory (15) and
anti-fibrotic (16) properties have also been
identified for receptor PPAR-y.
Inflammation plays a significant and key
role in fibrosis and DN (17, 18). Thus,
agonists of receptor PPAR-y may have anti-
inflammatory and vasodilatory features,
affecting the final outcome of DN.

Some studies on animal samples have also
provided evidence for such a beneficia
effect (19). According to the results of these
studies, activation of receptor PPAR-y has
been helpful for the prevention and
treatment of nephropathy in rats. Based on
these evidences, a number of studies have
examined the effects of the
Thiazolidinediones on the prevention or
treatment of DN. Such investigations still
continue because in addition to the different
methods and populations under study, the
results of al these studies are not in line
with each other.

Variables investigated in these studies
include a wide range. Some studies have
directly taken into consideration variables
related to the kidneys such as kidney weight
and microscopic lesionsin animal models or
other indicators of renal function (BUN, Cr,
and urinary protein excretion). For example,
in a non-blinded clinical trial, 44 patients
with DN were randomly divided into two
groups and received Pioglitazone or
Glipizide. Although the amount of
proteinuriain the group of patients receiving
Pioglitazone indicated a decrease, however,
such a difference was not significant. The
researchers of this study have attributed such
a lack of significant difference to advanced
nephropathy in these patients (20).

With regard to the effects of Pioglitazone
and Gliclazide on the DN, Katavetinet a.
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reported that FBS and HbA;c significantly
decreasedinbothgroupsafter12weeks.  This
was the only significant finding reported and
both had similar 65 effects on micro
abuminuria (21). Pioglitazone- compared
with Placebo-not only controlled BS but also
significantly and progressively decreases the
amount of Proteinuria to 40%. The amount
of urinary type 1V C ollagen in Ovulation has
been reduced and this reduction was not
statistically significant though (22).

Systematic review of studies conducted in
2010 indicates that Thiazolidinediones can
bear beneficial effects on albumin excretion
and proteinuria in patients with DN
problems. Clinical trials in this area are
recommended (23) in order for various
aspects to be specified.

Different studies like the current study have
investigated serum levels of inflammatory
markers  which are associated with
atherosclerosis and nephropathy instead of
indicators directly measuring renal function
and its tissue status. As expected, the results
of the studies revealed differences regarding
selected markers as well as the effect of
Pioglitazone. In this case, there has been no
consensus yet.

Agarwal, et a. studied the impact of
Pioglitazone on 136 patients with diabetes.
They found out that Pioglitazone
significantly reduced CRP levels in such
patients (24). Considering the effects of
Pioglitazone and Gliclazide on DN, Ziaee, et
al. acknowledged the significant positive
effects of these two drugs on decreasing
CRP and WBC taken after 4 months (25).

In our study, although the level of Hs-CR
was reduced in Glibenclamide group, there
was no significant difference between two
groups. Given that our study was conducted
over a longer period of time, the reduction
of CRP might only lasts for short-term
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period. Another similar study carried out in
Iran had dissimilar results and a reduction in
CRP levels has been reported for a group
having Metformin compared to the group
taking Pioglitazone. This randomized
clinical trial was conducted on 40 patients
with DMII. The results showed that
Metformin  and  Pioglitazone  were
significantly decreased in both Hs-CRP and
HbAic after three months. Meanwhile, the
mean change in Metformin group was
higher than Pioglitazone group (26).

In addition, controlling BS, as well as the
follow-up treatment period may aso
contribute to changes in CRP levels. In the
above-mentioned study, the group taking
Metformin significantly achieved a better
control of BS then the group having
Pioglitazone. HbAic aso experienced a
greater reduction of Pioglitazone level.

In our study, there was no such difference.
Interpreting the findings foregrounds
considering the amount of adose and the BS
control status. In our study, both groups
achieved an acceptable BS control level and
no difference was also observed between
two groups. This result is in the same line
with those of most other studies (20, 25).

TAO and MDA levels are among indicators
of oxidative stress which have been
considered to be associated with diabetes
complications (27). TAO amount begins to
decline in the early stages of diabetes (28)
and is associated with the amount of protein
excretion (29). In our study, although the
level of TAO in patients taking
Glibenclamide was elevated, such difference
was not statistically significant between the
two groups. There are not any similar
studies available measuring this indicator
and investigating the effect of Pioglitazone
or other BS-lowering medications which can
be used for comparison. Considering the
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scope of TAO changes, it is better to
conduct further studies with more samples
taken, and this number of samples is
probably not enough to illustrate the
changes(30).

MDA amount also did not change through
taking the targeted medications in our study.
Few studies have examined the MDA level
with regard to the use of Thiazolidinediones
the results of which are consistent with the
results of our study and its levels have not
changed dignificantly (25).  Another
inflammatory indicator named serum ferritin
level was aso investigated in our study
which did not change significantly in the
both groups despite the proper control of
BS.

Ferritin is another inflammatory indicator
which is identified to be associated with DN
in DMII. Nevertheless, these relationships
have complications. For example, ferritin
level in patients with DMII, regardless of the
duration of diabetes or the status of kidney
damage, is aso related to BS control, and
risesin case of poor control of BS (31).

There is no study available that has
investigated the effect of Thiazolidinediones
on ferritin level in patients with DN
specificaly. However, the amount of ferritin
was proved to be declined through using
Pioglitazone in non-diabetic patients with
nonal coholic fatty liver disease in a 12-week
period (32).In another study that was
conducted on people with diabetes, ferritin
level remained unchanged through using
Pioglitazone, but has decreased through
using insulin (33).1n this study, kidney status
was not among the purposes. However, the
results are somewhat in line with the results
obtained in our study.

PPAR-y is expressed in monocytes and
macrophages, and its expression is increased
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in case these cells are stimulated (34).
During differentiation of macrophages and
their activation, PPAR-y agonists have
inhibitory effect on the expression of
proinflammatory genes and experimenta
results show that PPAR-y agonists have
specific effect on secretion of IL-1, IL-6 and
TNF-o from monocytes (35).

However, these results should be interpreted
with respect to the complex inflammatory
cascade. In addition to the fact that
production of IL-6, CRP and TNF-a are
associated with the status of fatty tissue of
the body, IL-6 is the main inducer of CRP
production in the liver and the production of
IL-6 is also greatly affected by TNF-a-

induced (36). On the other hand, the study

by Mohanty et a

that

Thiazolidinediones are not able to reduce
TNF-o in obese diabetic patients despite the
reduction of CRP amount (36).

In our study, although the participants were
equal regarding their weight, their body
mass index was not considered which is
recommended to be taken into consideration
for further studies.

Conclusion

In this clinical trial, controlling BS was
appropriate in patients with DMII in the
both groups. Changes in oxidative and
inflammatory indicators (ferritin, TAO and
MDA levels) and indicators of kidney
function (Cr and BUN) were not
significantly different in the both groups.

Table.l Comparison of oxidative and inflammatory markers in patients of
Glibenclamide group at before and after intervention

Before

After

intervention intervention P
s 2394 + 55,7 144.6 + 38.6 <0.005
Hs-CRP 36+ 34 1.9+24 0.020
TAO 0.9+ 0.4 1.0+03 0.352
MDA 26+009 24+07 0.265
Ferritin 1365+ 1477  87.4+106.1 0.115
Creatinine 15+01 1.5+0.1 0.503
BUN 103+ 126 39.4+113 0.321
HbAC 86409 72+10 <0005
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Table.ll Comparison of oxidative and inflammatory markersin patients of
Pioglitazone & Glibenclamide group at before and after intervention

Before After p
intervention intervention
FBS
238+489  141.8+372  <0.005
Hs-CRP 45442 35+35 0370
TAO 09+03 08+04 0.407
MDA
27409 21+06 0.008
Ferritin 1634+ 1902 1324+1626 0715
Creatinine
" 15+0.1 15+0.1 0.477
BUN 33.7+99 31.7+9.2 0.014
HbAC 84+0.7 71407 <0.005
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