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Abstract:

Resistin is a novel adipocyte-secreted hormone proposed to link obesity with diabetes
in mice and may play a similar role in human. The aim of our study was to examine the
relationship of serum resistin level to insulin resistance, and related parameters. Also to
evaluate the effect of metformin &/or glimepiride on resistin level and glycemic control in
Type 2 Diabetes Mélitus (T2DM).

This is an open-label, randomized study carried out on 50 newly diagnosed type 2
diabetic patients and 20 healthy subjects. Patients were randomly divided into three groups
and assigned for treatment with either metformin or glimepiride or both for 12 weeks. The
comparisons were conducted between pre- and post-treatment for fasting serum glucose
(FSG), glycocylated hemoglobin (HbA1¢), fasting serum insulin (FSI), insulin resistance (IR),
body massindex (BMI) and serum resistin level.

At week 12, FSG, HbA 1 and IR were significantly decreased in al groups. Resistin
level decreased only in glimepiride group. Serum insulin levels show no significant change.
Metformin significantly decreased while glimepiride significantly increased BMI. In our
study serum resistin level did not correlate with markers of adiposity or diabetes.

Circulating resistin is unlikely to play a major role in obesity, insulin resistance, or energy

homeostasis in human and only glimepiride monotherapy showed an effect on resistin level

after 3 months of treatment.
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I ntroduction:

Type 2 diabetes mellitus is a
chronic disease characterized by chronic
hyperglycemia resulting either from a
deficiency of insulin, or decreased insulin
action, or both™¥. The proportion of
patients with type 2 diabetes has been
consistently increasing worldwide; Global
estimates for the year 2010 predict a
further growth of almost 50%, with the
greatest increases in the developing
countries of Africa, Asia, and South

Americad®.  Approximately 80%  of
persons with type 2 diabetes are
overweight”.  Obese  people have
increased resistance to the action of
insulin and impaired suppression of

glucose production by the liver, resulting
in both hyperglycemia and hyper-
insulinemia.

Adipose tissue excess or obesity,
particularly in the visceral compartment,
is associated with insulin resistance,
hyper- glycemia, dydlipidemia, hyper-
tension, and prothrombotic and pro-
inflammatory states®®. Recent studies
showed that adipose tissue is not only
a passive energy store, but aso an
active endocrine organ that, in addition to
regulating fat mass and nutrient
homeostasis, releases a large number of
bioactive mediators known as
(adipokines) influence the function of
many systems ",

From these adipokines, resistin a
peptide hormone belongs to a family of
cystein-rich C-terminal proteins have been
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discovered by Steppan et al!. It was
identified as an  adipocyte-specific
secreted protein whose expression is
down-regulated by anti-diabetic drugs
targeting the nuclear receptor peroxisome

proliferator-activated receptor gamma
(PPARy) which 1is involved in the
regulation of lipid and glucose

metabolism*®* | cultured adipocytes,
resistin reduced insulin-stimulated glucose
transport and inhibited adipocyte
differentiation™®. Recent studies suggest
that resistin could be a link between
adipose tissue, obesity and insulin
resistancel™>*4!.

However, other studies failed to
show such an association™. This effect is
mediated at least in part via increased
activity of AMP-activated protein kinase
(AMPK) and decreased expression of
gluco-neogenic enzymes in the liver.
Moreover, resistin has been shown to
induce the expression of suppressor of
cytokine signaling-3 (SOCS-3), a well-
known negative regulator of insulin
signading!®, both in vitro and in vivol?Y.

Materials and Methods:

50 mae patients with newly
diagnosed T2DM were participated in the
present study. They were randomly
selected and assigned either to metformin,
glimepiride or combination treated
groups. All subjects were recruited from
the National Diabetes Center for Tresat-
ment and Research, University of Al-
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Mustansiriyah, Baghdad; age (30-69)
years, BMI (25-34.9).

All subjects have been treated for
12 weeks. All subjects were diagnosed
with T2DM in accordance with the WHO
diabetes diagnostic criteria of 1999 and
had never been treated before.

After 12 hr overnight fasting,
blood samples were analyzed for fasting
serum glucose (FSG), HbA;., fasting
serum insulin (FSI) and serum resistin. All
subjects were orally administered with
either 2-3 mg glimepiride once a day
before mea and/or 500 mg metformin
twice aday.

After 12 weeks of the treatment,
we observed the changes in these
parameters. Insulin resistance (IR) was
evaluated by the homeostasis model
assessment and expressed in HOMA-IR.
HOMA-IR score= FSG (mg/dL) x FSI
(mg/dL)/4051°2 Serum  Resistin~ and
insulin concentrations were measured by
enzyme-linked immunosorbent  assay
(ELISA) (DRG international Inc, USA).
FSG measured using enzymatic
colorimetric method (Spinreact, Spain)
and glycated-hemoglobin levels (HbAc)
were determined by high-performance
liquid chromato- graphy (HPLC) (Bio-
Rad Variant, Italy).

Statistical Analysis.

Data are expressed as means + SE.
Statistics were performed using SPSS
(version 19). Differences from baseline
were assessed by the paired Student’s t-
test. A P-value of <0.05 was considered
significant. Correlations were performed
using Pearson’s correlation coefficient.
Differences between groups were
compared by one-way ANOVA.

Results:

Of 50 patients randomized to
treatment, 20 in the metformin group, 10
in the glimepiride group and 20 in the
glimepiride and metformin group. There
were no apparent differences between the
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three groups with respect to demographic
and baseline characteristics (Table -1).
Changes from baseline to the end of the
study are summarized in Table-2. FSG
and HbA1. were progressively decreased
in al groups. Combination of metformin
and glimepiride was superior in reducing
FSG and HbA ;. levels than mono- therapy
of each one aone; there was no significant
difference  between  metformin  or
glimepiride mono- therapy with respect to
the change in FSG or HbA 1.

Serum  insulin  showed no
significant change from baseline athough
it apparently dlightly decreased in
metformin group while dlightly increased
in glimepiride as monotherapy and
combination. HOMA-IR score
significantly decreased in al treatment
groups; metformin monotherapy was
significantly more effective than other
groups in reducing IR, glimepiride as
monotherapy and as combination were
significantly not different with respect to
IR. Glimepiride aone significantly
reduced serum resistin concentration,
while metformin as monotherapy and as
combination with glimepiride showed
non-significant change from baseline.
Metformin significantly lowered BMI,
while glimepiride significantly increased
BMI and non-significant increase reported
by combination treatment.

The present study illustrates the
association between serum resistin level
and other parameters. We found no
correlation for resistin with any markers
of adiposity or insulin resistance,
including FSG, BMI and IR before
treatment, while a positive correlation
with body weight before starting treatment
with metformin (r=0.498, p=0.030) then
switch to non-significant after treatment,
figure-1. A positive significant correlation
with between resistin and IR achieved
after treatment with metformin (r=0.519,
p=0.023), figure-2, and negative
significant correlation with BMI achieved
after treatment with glimepiride (r=-0.677,
p=0.032), figure-3.
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Table-1: Patient characteristic at baseline.

Characteristic Metformin (Met) Glimepiride (Glim) Met + Glim

n=50 20 10 20

Age; years 52.63+ 2.23 48.80+ 2.99 47.95+ 1.55
Body Weight; kg 96.05 £ 3.03 86.15 + 1.53 92.45 + 3.29
BMI; kg/m” 32.71+0.77 30.22 + 0.81 29.97 +1.089
FSG; mg/d 213.47 + 13.14 218 + 13.97 249.05+ 12.15
HDAc, % 9.47 + 0.58 8.75+ 0.36 11.65 + 0.39
Insulin; plU/ml 25.57 + 1.65 27.75+3.15 25.05 + 1.99
HOMA-IR 13.17 + 0.87 14.84 + 1.90 15.19 + 1.40
Resistin ng/ml 0.44 + 0.0145 0.45 + 0.01 0.43 + 0.015

n=number of patients; Data are given as mean + SE.
Table 2: Changes from baseline and after 12 weeks

Variable/time point Metformin (M et) Glimepiride (Glim) Met + Glim
FSG (%)
Baseline 21347 +13.14 218 + 13.97 249.05 + 12.15
Week 12 132.95 + 3.99*° 132.60 + 1.45*° 145.15 + 3.41*2
Change from baseline -37.72% -39.17 % -41.72 %
HbA . (%)
Baseline 9.47 + 0.58 8.75+0.36 11.65+ 0.39
Week 12 6.04 + 0.32*2 5.71+0.21*° 6.91 + 0.31*?
Change from baseline -36.27 % -34.74 % -40.70%
Insulin (%)
Baseline 25,57+ 1.65 27.75+ 3.15 25.05+ 1.99
Week 12 23.86 + 1.65" 23.86 + 1.65° 27.23+2.12°
Change from baseline -6.7 % 7.93 % 8.68 %
HOMA-IR (%)
Baseline 13.17+0.87 14.84 + 1.90 15.19+ 1.40
Week 12 9.16+ 058 9.78 + 043" 9.85+ 084"
Change from baseline -40.50 % -34.10 % -35.15 %
Resistin (%)
Baseline 0.44 + 0.0145 0.45+0.01 0.43+0.015
Week 12 0.40 + 0.0147° 0.40 + 0.02*2 0.40 + 0.010°
Change from baseline -3.52 % -11.10% -8.56 %
BMI (%)
Baseline 32.71+£0.77 30.22+0.81 29.97 +1.089
Week 12 30.57 + 0.60*? 31.51 +0.93*2 30.33 + 1.099%
Change from baseline -6.54 % 4.27 % 1.21%
Weight (%)
Baseline 96.05 + 3.03 86.15+ 1.53 92.45+ 3.29
Week 12 90.29 + 3.26*? 88.10 + 1.43° 93.30 + 3.08°
Change from baseline -6.00 % 2.26 % 0.92 %

Data are given as mean *

significantly different (P<0.05).
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SE; * Significantly different compared to pre-treatment level
(P<0.05); values with non-identical superscripts (a,b) among different groups are considered
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Figure-1:Correlation between serum resistin and body weight pre- and post-treatment
with Metformin; Met, Glimepiride; Glim or combination; MG.
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Figure-2: Correlation between serum resistin and insulin resistance (IR) pre- and post-
treatment with Metformin; Met, Glimepiride; Glim or combination; MG.
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Figure-3: Correlation between serum resistin and body massindex (BM1) pre- and post-
treatment with Metformin; Met, Glimepiride; Glim or combination; MG.

Discussion:

Resistin is one of the adipokines
that has been implicated in the
pathogenesis of  obesity-related co-

morbidities. Resistin in previous studies
showed conflicting results to be a link
between obesity IR and diabetes. More
than 100 research papers on resistin have
been published since its initial description
in 2001, The present study found that
there was no difference in resistin levels
between newly diagnosed T2DM with age
and BMI matched healthy control subjects
confirming results of other studies; since
control subjects involved in the study were
overweight and obese, despite a distinct
elevation in insulin levels and IR in
diabetic group, compared with the control
group!®*#.

Moreover, the study used only male
subjects and, as previous studies had
shown resistin  to exhibit  sexual
dimorphism, with women  having
approximately 20% higher levels than
men, this may explain these findingsi?®2”.
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Glimepiride aone significantly reduced
serum resistin concentration after 3 months
of treatment consistent with other
studies®®® which  showed that
glimepiride directly binds to PPARy and
stimulates the trans- criptional activity of

this receptor which decrease resistin
expression and then improve insulin

sensitivity. While studies on metformin
showed controversia effect on
adipocytokines and inflammatory
markers=®31. Our study, consistent with
Derosa et al. anadyss, showed no
significant change in serum resistin level
after 3 months of treatment with
metformint®2.

Glimepiride when combined with
metformin showed decrease in serum
resistin level less than that reported by
glimepiride monotherapy, this may be due
to biologica variations between the
patients or may be partly due to the effect
of metformin; since severa studies showed
increase resistin level with metformin
therapy!®***. This made the net result of
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combination therapy on resistin level less
than that produced by glimepiride alone.
The data reported in the present study
provide an important view of plasma
resistin - concentrations in relation to
glycemic control (FSG and HbAy.), FSl,
IR and BMI before and after mono-therapy
with either glimepiride or metformin or
their combination. Accordingly, the change
in serum resistin level after metformin
treatment correlated positively with the
change in HOMA-IR score in diabetic
overweight to obese individuas, while the
correlation with FSG, FSI and BMI is not
changed. We cannot relate such change in
the state to the weight lowering effect of
metformin, athough a positive correlation
with the weight was reported only in
metformin group before treatment, since
resistin level did not decrease while
weight, as well as BMI, significantly
reduced. This conclusion supported by the
results of glimepiride group, since it
reduced the level of resistin while weight,
as well as BMI, significantly increased.
Accordingly we found negative correlation
between resistin and BMI after treatment
with glimepiride.

Similarly, we did not find any
correlation between decrease in HbA 3 and
change in resistin level in any group of
treatment. Our data suggest that the impact
of glimepiride and metformin on resistin is
independent on hypoglycemic properties, it
is aso clearly demonstrated that serum
resistin levels did not correlate with any
marker of insulin resistance and obesity
which remains in accordance with other
studies™>*®. Other study demonstrated that
no correlation between resistin gene
expression in  human adi[pocytes and
insulin resistance® or BMIP®, this is in
contrast to mice studies>%4%,

All  treatment types showed
significant  decrease in  glycemic
parameters and HOMA-IR compared with
pre-treatment, this consistent with many
studies done on metformin, glimepiride
and their combination!***?. The improve-
ments in glycemic parameters with
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glimepiride and metformin were similar,
while combination produced a lower
degree of reduction in FSG and
HbA 1 ** " Improvement in IR was seen
in al groups, the maximum effect was
found with metforminl*®. While it has been
noticed that insulin secretion changed
according to treatment type-®®.

A previous study approved that
glimepiride increases insulin sensitivity at
peripheral target sites and improve insulin
resistance in newly diagnosed diabetic
subjects, which was demonstrated by a
significant  reduction in HOMA-IR
scord*”* the mechanism by which
glimepiride reduce insulin resistance was
unknown till recent time!*?. The extra
pancreatic effects of glimepiride made its
combination with  metformin  more
effective in improving glycemic control
(synergistic effect) by reducing glucose
level and HbA3; % more  than
monotherapy!®™*Y. While the combin-
ation of metformin and glimepiride, as
monotherapy of each one, showed
significant decrease in HOMA-IR score
compared with pre-treatment, similar to the
effect of glimepiride but it significantly
less than metformin effect.

Obesity, now a day considered as a
major risk factor for T2DM and
cardiovascular disease’®?. In our study, we
examine overweight to obese patients to
evauate the role of obesity on adipokines
and inflanmatory markers>®*¥.  Wwe
detected no correlation between resistin
level and BMI in newly diagnosed T2DM
patients. Weight loss or the lack of weight
gain has been a consistent finding in
T2DM treated with metformin®. In our
study like others, metformin therapy was
accompanied by a small but statisticaly
significant reduction in BMI. It reduced
dightly the rates of weight gain and body
fat accumulation in diabetic and non-
diabetic adults™. Preliminary short-term
studies suggest that the effects of
metformin on BMI may be mediated in
part by reductions in food intake'®®, thisis
related in fact to the effect of metformin to
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suppress appetite in a dose-dependent
manner®”. Actually, the studies approved
that significant weight loss in type 2
diabetic and non-diabetic adults, who is
taking metformin, is associated with
increases in insulin  sensitivity and
reductionsin FSI level®®,

Conflicting results about the effect
of glimepiride on body weight, our study
consistent with others showed dlightly
increase in BMI after treatment with
glimepiridd®®*%% \while combination of
metformin and glimepiride showed no
effect on BMI due to glimepiride effect
consistent with other study!*®; glimepiride
cause weight gan and the use of
metformin with it decreases weight gain by
decreasing energy intake, therefore it is
recommended to use metformin in
combination with insulin secreting agents
in patients with T2DM?.

This study has some limitations;
small sample size may limit some of the
conclusions to be drawn. In addition, the
follow-up period of 3 months does not
consider the possible return to pre-study
conditions among participants. Another
possible limit- ation is that physica
activity was not considered as having
significant effect on resistin levels, as
suggested by another recent study!®".
Further long-term studies are suggested to
respond to this possibility.

In conclusion, circulating resistin is
unlikely to play a major role in obesity,
insulin resistance, or energy homeostasisin
human since resistin levels are not
associated with  markers of insulin
resistance and/or obesity. Metformin and
glimepiride as mono- therapy and
combination showed good improvements
for hyperglycemiaand insulin sensitivity.
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