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ABSTRACT
Background and study aim: Previous works have revealed that adipose tissue functions as an endocrine organ,
producing a variety of adipokines. These so-called adipokines play important roles in metabolic homeostasis, and when
their production is not properly regulated, they can contribute to metabolic diseases. Omentin is a novel adipokine
secreted from visceral omental fatand others. Evidence suggests that omentin is one of the factors involved in the
complex network that controls insulin resistance, obesity and diabetes. We aimed to evaluate the effects of in vivo
administration of omentinon glucose and lipid metabolism in normal conditions and in experimentally induced type 2
diabetes mellitus.
Material and Methods: In this work, 60 adult male white albino rats were divided into 6 equal groups each group
contains 10 animals. These groups are control, omentin injected, obese/diabetic, obese/diabetic omentin injected,
obese/diabetic insulin injected and obese/diabetic insulin and omentin injected groups. The effect of omentin on
metabolic parameters was reflected by analysis of fasting serum glucose, insulin and HOMA IR and HOMA f. Also,
full analysis for lipid profile including total cholesterol, LDL-cholesterol, triglycerides and HDL-cholesterol was
performed. Parallel to analytic studies, anthropometric measures were obtained in the form of body mass index (BMI)
and waist circumference.
Results: There were significant decreases in serum levels of glucose in obese/diabetic omentin injected and
obese/diabetic insulin and omentin injected group (P< 0.001, P< 0.001 respectively). But, this effect was insignificant in
omentin injected animals when compared with control. Likewise, there were significant decreases in HOMA IR in
obese/diabetic omentin injected and obese/diabetic insulin and omentin injected group (P< 0.001, P< 0.001
respectively). In addition, there were significant increases in HOMA fin obese/diabetic omentin injected and
obese/diabetic insulin and omentin injected group (P< 0.001, P< 0.001 respectively).
In obese/diabetic animals, injection of omentin resulted in a significant decrease in total cholesterol, LDL and
triglycerides, together with a significant increase in HDL.
Conclusion: We can conclude that, the insulin sensitizer effect of omentin improves both glucose tolerance and
dyslipidemia in cases of type 2 diabetes but not in the normal conditions.
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INTRODUCTION AIM OF WORK

he perspective of adipose tissue as merely a Theaim of this study is to clarify the in-vivo

fat depot has changed in recent times. Focus effects of omentin administration on glucose and
is now being laid on the metabolic and lipid metabolism in experimental animals both in
inflammatory functions of the adipose tissue normal conditions and in experimentally induced
which is modulated through adipokines ™. type 2 diabetes mellitus.
Like an endocrine organ, adipose tissue secretes a MATERIAL AND METHODS
variety ofadipokines, including omentin which is This present study was conducted in the
a novel fat depot-specificadipokine that was physiology department, faculty of medicine,
identified from a cDNA library fromvisceral Zagazig university during the period from
omental adipose tissue by . November 2011 to January 2014.
In humans omentin-land omentin-2 genes are All these material and methods are approved by
localized adjacent to each other in thelq22-g23 the "Institutional Research Board" of faculty of
chromosomal region, which has been previously medicine in Zagazig university, Egypt.
linkedto type 2 diabetes . Omentin-1 is the 60 adult male white albino rats were divided into
major circulating isoform and its plasma and 6 equal groups each group contains 10 animals.
visceral adipose tissue gene expressionlevels are These groups are control, omentin injected,
inversely correlated with body mass index (BMI), obese/diabetic, obese/diabetic omentin injected,
waistcircumference, leptin levels and insulin obese/diabetic insulin injected and obese/diabetic
resistance, while its levels arepositively correlated insulin and omentin injected groups.
with adiponectin and high-density lipoprotein Omentin was supplied as omentin recombinant
levels. Furthermore, circulating omentin-1 from E.coli. BioVision - Analytica, catalog No.
concentrationsincrease after weight loss . 4925 — 10 . Product of USA.
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In omentin injected groups, omentin was injected B-cell function [HOMA- B = 20 x insulin
intraperitoneally once daily (dose = 100 ng, ml) (1 U/mL) / (glucose (mmol/L) - 3.5)] 1.
B! for 7 days. e Estimation of serum total cholesterol
In all animals the following parameters were levels 1,

measured: e Estimation of serum HDL-cholesterol .

e Estimation of fasting serum insulin level e Estimation of serum triglycerides "”.

. e Determination of low density lipoprotein

e Estimation of fasting serum glucose level cholesterol M.

m, e Calculating body mass index (BM1) 2,

e Calculation of homeostasis model Statistical analysis: comparisons between means
assessment (HOMA) and B-cell function of several groups were done by one way Anova (F
(HOMA- B). [HOMA-IR = insulin test) and t-test when there was a significance
(LU/mL) x glucose (mmol/L) / 22.5] and difference between means. P value was

considered significant when less than 0.05.

RESULTS
Table 1: Serum changes, HOMA and anthtopometric measures in all studied groups.

Control Omentin Obese/diabeti  Obese/diabeti Obese/diabeti  Obese/diabet

(N treated c c c ic
)] (1a) omentin insulin insulin &
treated treated omentin
(111b) (Ilc) treated
(111d)
Glucose X +SD 7+0.36 6.65+.63 15.53+0.16 10.78+0.42 7.37+.54 5.96+.53
(mmol/L)
P> 0.05 P<0.001 ** P<0.001 **
Insulin X +SD 10.3+£.59 9.93+.5 12.15+.19 11.28+.41 10.31+.62 9.77+.69
(nIU/ml) P> 0.05 P<0.001 ** P<0.05*
HOMA IR X +SD 3.2+.26 2.93+.39 8.38+.3 5.41+.38 3.38+.42 2.58+.32
P<0.05* P<0.001 ** P<0.001 **
HOMA X+sp 99.39£7.37 64.76+10.0 20.24+1.24 31.01+1.35 53.8645.6 83.53+22.59
4
P> 0.05 P<0.001 ** P<0.001 **
Total X+sp 169.2£17.7 156.2+19.1 278.916.1 192.4+16.54 193.6+22.59 148.3+8.59
cholesterol 7
(mg/dl) P> 0.05 P<0.001 ** P<0.001 **
Triglycerid X+sp 98411588  96.249.53 163.9+18.08 148.8+15.8 101.4+13.2 92.349.69
es
(mg/dl) P> 0.05 P<0.05* P<0.05*
LDL X+sp 8852+145 78261188  201.12+8.41 107.54+£16.76  114.42+20.83  65.94+11.28
(mg/dI) 8 8
P> 0.05 P<0.001 ** P<0.001 **
HDL )_(i SD 61+3.52 58.7+4.52 45+3.68 55.1+4.17 58.9+4.99 63.944.43
(mg/dl)
P> 0.05 P<0.001 ** P<0.05*
BMI X+sp  58£03  .56+.05 0.84+.06 83+.05 81+.07 81+.05
(gm/cm?2)
P> 0.05 P> 0.05 P> 0.05
WC X +SD 12.33+.5 12.39+.52 14.32+.79 14.26+.64 14.11+.6 14.05+.33
(cm) P> 0.05 P> 0.05 P> 0.05
There were significant decreases in serum levels (P< 0.001, P< 0.001 respectively). But, this effect
of glucose in obese/diabetic omentin injected and was insignificant in omentin injected animals
obese/diabetic insulin and omentin injected group when compared with control. Likewise, there
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were significant decreases in HOMA IR in
obese/diabetic omentin injected and
obese/diabetic insulin and omentin injected group
(P< 0.001, P< 0.001 respectively). In addition,
there were significant increases in HOMA fin
obese/diabetic omentin injected and
obese/diabetic insulin and omentin injected group
(P<0.001, P< 0.001 respectively).

DISCUSSION
Starting by the metabolic corner stone, glucose,
this study revealed a significant decrease (p<
0.001) in fasting levels of serum glucose after
injection of omentin in the obese/diabetic animals.
Also, there was a significant decrease (p< 0.001)
in fasting levels of serum glucose after injection
of omentin in the obese/diabetic insulin treated
animals. Accordingly, insulin-mimetic, insulin-
like or insulin sensitizer effect of omentin might
be assumed.
In agree with Shan et al ™ omentininduced
activation of Akt (phosphatidyl-inositol-3 kinase
downstreameffector). In the same field, previous
study revealed that, circulating omentinlevels
were lower in type 2 diabetes mellitus versus
controls. So, decreases in omentinlevels could
contribute to the induction of cardiovascular
dysfunction in type 2 diabetes mellitus ™.
Obviouslink between serum levels of omentin and
obesity was in the form of significant decreases of
omentin serum levels obesity. Accordingly, it has
been suggested that omentin act as insulin-
sensitizers/insulin-mimetics. But, it is still
difficult to assess clearly the influence of omentin
on the pathogenesis of obesity '3,
Side by side to the decreased fasting levels of
serum glucose in obese/diabetic groups, results of
the current study came also with a significant
decrease (p< 0.001) in the fasting levels of serum
insulin in obese/diabetic groups after injection by
omentin. In addition, there was also a similar
significant decrease (p< 0.05) in the fasting levels
of serum insulin in obese/diabetic insulin treated
group after injection by omentin.
This finding is in agreement with the reported
effects of hyperinsulinemic inhibition of
omentinproduction in healthy subjects. Thus,
insulin-downregulated omentinproduction could
be behind the inverse relationship between
circulating omentinand obesity .
Taking in consideration the reflections of fasting
glucose levels on the fasting insulin levels,
Derosa et al ™" found a similar results but for
different  substance. They found that,

olmesartan/amlodipine combination, but not
amlodipine, decreased fasting plasma glucose
after 12months. Olmesartan/amlodipine
combination better decreased fasting plasma
insulin and HOMA IR index. So, other than to be
more effective in reducing fasting blood glucose,
olmesartan/amlodipine single pill combination
gave also a major increase of insulin sensitivity.
An impressing finding of our study was that, there
was a significant decrease (p< 0.001)in the
HOMA IR index for insulin resistance in the
obese/diabetic group after injection of omentin.
As well, there was a significant decrease (p<
0.001) in the HOMA IR index for insulin
resistance in the obese/diabetic insulin treated
group after injection of omentin. So, the current
study revealed that, omentin produced an
enhancement of insulin sensitivity together with
an improvement of glucose tolerance in the
pathological  conditionin  the  form  of
obese/diabetic group.

As regard the HOMA B index for B cells function,
our study exposed that, there was a significant
increase (p< 0.001) in the HOMA f index for f
cells function in the obese/diabetic group after
injection of omentin. As well, there was a
significant increase (p< 0.001) in the HOMA
index for B cells function in the obese/diabetic
insulin treated group after injection of omentinthe.
This speculated anti-diabetic property of omentin
was shown by many study groups but for different
oral anti-diabetic agents. Derosa et al *® showed
that, treatment with sitagliptin + metformin was
more effective than placebo + metformin in
improving glycemic control, the HOMA-IR and
the glucagon level and increasing the HOMA-B
and all B-cell measurements.

In another study, vildagliptin+metformin were
more effective than placebo+metformin in
reducing body weight and BMI, glycemic control,
HOMA-IR, glucagon and insulin resistance
measurements. Vildagliptin+metformin gave also
a better increase of HOMA-B, and of all B-cell
parameters.  Vildagliptin, in  addition to
metformin, proved to be effective in improving -
cell function and in reducing insulin resistance
measurements ™%,

Collecting the previous data together, there may
be a resemblance between omentin and oral anti-
diabetic agents regarding the effects on HOMA IR
and HOMA B, this similarity may be a leading
point of view in further studies on omentin and

-516-



Z.U.M.J.Vol. 20; N.4; July; 2014

A Study On Effect of Omentin in Glucose and Lipid ......

may raise the name of omentin in the field of
management of type 2 diabetes mellitus.

In conjunction with glycemic control, lipid profile
stands in the same priority.The results of the
present study revealed that, there were
insignificant changes in omentin treated group
versus control group regarding serum levels of
cholesterol, LDL-cholesterol, triglycerides and
HDL-cholesterol. Whereas, in obese/diabetic
group, there were significant decreases in the
serum levels of cholesterol, LDL-cholesterol and
triglycerides (p< 0.001,p< 0.001 and p< 0.05
respectively) after treatment with omentin.
Furthermore,in  obese/diabetic insulin treated
group, there were significant decreases in the
serum levels of cholesterol, LDL-cholesterol and
triglycerides (p< 0.05,p< 0.001 and p< 0.05
respectively) after treatment with omentin.

On the other hand, there was insignificant change
in serum levels of HDL-cholesterol in omentin
treated group versus control group. Even as, in
obese/diabetic group, there was a significant
increase in the serum levels of HDL-cholesterol
(p< 0.001) after treatment with omentin.
Besides,in obese/diabetic insulin treated group,
there was a significant increases in the serum
levels of  HDL-cholesterol (p< 0.05) after
treatment with omentin.

Likewise, omentin was found to be correlated
significantly ~ with  high-density  lipoprotein
cholesterol and inversely with glucose and
triglycerides .

Furthermore, a reduction of plasma omentin levels
significantly correlated with an increase in the
mean number of metabolic risk factors such as
increased waist circumference, dyslipidemia, high
blood pressure and glucose intolerance.
Circulating omentin levels negatively correlated
with the multiplicity of metabolic risk factors,
suggesting that omentin acts as a biomarker of
metabolic disorders 4.

Consequently, the hypothetical advantageous
effect of omentin was intensified in our study by
the investigated direct effect of omentin on the
serum lipid profile in the form of reduction of
cholesterol, LDL-cholesterol and triglycerides
cooperatively with elevation of HDL-cholesterol.
In view of that, omentin may get hold of more
beneficial effects on dyslipidemia beside glucose
intoleranceespecially in diabetic conditions.
Regarding the anthropometric measurements, our
study revealed that, there were insignificant
changes in neither body mass index nor waist

circumference after injection of omentin in

different studied groups. Despitethe negative

correlations between omentin levels and body
mass index, but, omentin may still has no direct
effect on the body mass index and other
anthropometric measures. This may be due to
short duration of injection. Hence, further studies
are required to clarify the effect of long term
administration of omentin on anthropometric
measures.

CONCLUSION

The insulin sensitizer effect of omentin improves

both glucose tolerance and dyslipidemia in cases

of type 2 diabetes but not in the normal
conditions. Further studies are required to clarify
the effect of omentin in type 1 diabetes and also
its effect during long term administration.
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