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ABSTRACT

Objective: To establish correlation of serum omentin-l with diabetic peripheral neuropathy in type-2 diabetes mellitus (T2DM).

Methods: The study was conducted at the Physiology Department, Army Medical College in collaboration with Pak Emirates
Military Hospital, Rawalpindi from January 2019 to December 2019. Total 90 participants were recruited by non-probability
purposive technique and were divided into three groups of 30 each. Group-l, Group-Il and group-Ill consisted of healthy, T2DM
individuals without diabetic peripheral neuropathy (DPN) and T2DM participants with DPN respectively. DPN was assessed by
Michigan Neuropathy Screening Instrument (MNSI). Serum omentin-I levels were determined by enzyme-linked immunosorbent
assay (ELISA).

Results: Fasting blood glucose (FBG) levels and glycated hemoglobin (HbA1c) were considerably lower in group-l as compared
to in group-Il and group-lll. There was a significant difference of body mass index (BMI) between the groups, but the difference
between group-l and group-Il as well as between group-ll and group-Ill was not significant. There was observed a statistically
significant difference of mean serum omentin-1 levels within all three groups with p-value < 0.0001 with highest levels in Group-I
and lowest in Group-lll. Serum omentin-I levels were negatively correlated with T2DM, T2DM induced DPN, HbA1c, BSF and
BMIL.

Conclusion: Serum omentin-l is an anti-inflammatory & anti-oxidant adipocytokine in T2DM and has potential protective

beneficial role in preventing DPN.
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INTRODUCTION

Type 2 diabetes mellitus is a pandemic health problem causing
decreased life span, quality and economic problems for individuals
and nations. It is a disease of imbalance in metabolism of
carbohydrates, lipids and proteins due to defective use / action
and/or relative decreased secretion of insulin leading to chronic
high blood sugar levels. The pathogenesis of T2DM includes
insulin resistance and later on dysfunction of insulin production
after chronic increased production initially, which lead to the
dysregulation of the blood sugar levels.! Globally five million
deaths are attributable to T2DM and it has been forecasted that
T2DM will affect almost 642 million population of the world
between the ages of 20 and 79 years.?

The most frequently occurring complication of diabetes,
which is present in one third to one half of the patients with T2DM,
is diabetic peripheral neuropathy (DPN). DPN is characterized by
impairment in the functioning of peripheral nerves and it is mostly
present in lower extremities especially the feet but it can also
disturb the nerves of upper extremities.® Reduced, bizarre or loss
of sensation is the dominant symptom of DPN in which distal
portions of the nerves of lower extremities are mostly involved.
Numbness, pickling or pain sensations in the lower extremities are
also frequent symptoms. Individuals with DPN can have serious
consequences for the quality of life.*

Omentin-1, an adipocytokine, which is secreted and
expressed by cells of vascular stroma in adipose tissues of
viscera’s.® Multiple researches have revealed that omentin-1 is
more influential in the prognosis of T2DM than subcutaneous
obesity.® Circulating omentin-1 is a protective factor as it exerts
anti-inflammatory (by suppressing tumor necrosis factor) as well as
anti-oxidant effects against hyperglycemia induced progression of
T2DM and its complications.”

We wanted to assess and establish correlation of
omentin-1 with peripheral neuropathy induced by T2DM as there is
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a very little data available about the levels of omentin-1 in relation
to diabetes induced peripheral neuropathy as well as omentin-1
levels in Pakistani healthy and diabetic population.

MATERIAL AND METHODS

It was a cross sectional case control study conducted at
Physiology department and Centre for Research in Experimental
and Applied Medicine (CREAM) Laboratory Army Medical College,
Rawalpindi in collaboration with the Pak Emirates Military Hospital,
Rawalpindi from January 2019 to December 2019. After the formal
approval from Ethical Review Committee of Army Medical College
a sample of 90 was taken and it was divided into three groups
having sample size of 30 each. Non- probability purposive
sampling technique was applied to select the study participants.

Thirty healthy individuals of either gender were included in
the Group-I (Control group). Thirty individuals of either gender with
T2DM diagnosed within 5 years without DPN were included in
Group-ll (Case-l group). Thirty individuals of either gender having
T2DM along with DPN were included in the Group-lll (Case-ll
group). Individuals with Type-1 Diabetes mellitus, non-diabetic
causes of neuropathy, pregnancy, autoimmune disease, infectious
disease, renal or pulmonary or hepatic or cardiac disease, tumour
or those using anti-inflammatory medications in the preceding six
to eight weeks were not included in the study as well as those not
consenting to participate.

All the participants undertook an informed and written
consent in English and Urdu as well as their bio-data, demographic
data and medical history relevant to our study was noted on a
written proforma. A systemic clinical examination was followed by
recording of vital signs for all the subjects. Controls were selected
from the individuals coming for regular health check-ups and
recently diagnosed T2DM patients were recruited from medical
OPD of PEMH, Rawalpindi.

Height (meters) and weight (kilograms) of all the participants
was measured for BMI calculation and peripheral neuropathy was
assessed by using Michigan Neuropathy Screening Instrument
(MNSI).8 MNSI had two components, one was patient's self-
assessment questionnaire filed by patient and the other
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component was for physical assessment of both feet of all the
participants performed by the researcher.® A modified version of
MNSI was used which excluded monofilament testing from the
physical assessment.”® The history questionnaire was a 15-item
self-administered questionnaire, responses of “yes” to all items
except 7 and 13 was considered as a single point whereas for 7
and 13 “no” response was considered as single point. Scoring
criteria was removed from questionnaire to waive prejudice. Points
24 were regarded positive for peripheral neuropathy. Physical
assessment of each foot included inspection, presence or absence
of ulceration, assessing the sense of vibration together with ankle
reflexes by the researcher. Score was given to each of the findings
with minimum o and maximum 4 score for each foot. A score of 21
was considered abnormal and positive for peripheral neuropathy. A
combined scoring approach of MNSI patient version and MNSI
health care profession component for labelling DPN showed
sensitivity of 95.4% when results were compared with gold
standard nerve conduction study. !

Strict aseptic measures were taken as per protocol to draw
blood for the biochemical parameters assessment. 5 ml of blood
sample was taken and relocated to gel separator tube and
centrifugation was done by setting the speed at 2000-3000 rpm for
a period of 20 minutes at room temperature. Pipetted serum was
shifted to the polypropylene tubes and stored at -20°C. Fasting
blood glucose levels were assessed by using glucometer (ACCU
CHEK). For the measurement of Glycated haemoglobin (HbA1c) in
blood samples, ADVIA -1800 instrument by Siemen was used.
Serum Omentin-1 quantitative levels were measured by using
Human Omentin-1 ELISA Kit (Glory Science Company Limited,
USA having Catalog No SKU: 11629). The detection range was
3.3pg/ml - 200 pg/ ml for omentin-1. Sandwitch ELISA
methodology was applied in the procedure as omentin-1 specific
antibody had already been coated in micro ELISA plate. Stat Fax
2100 microplate ELISA reader was set at 450 nm wavelength, and
prompt determination of OD value of all the wells was done after
completing all the steps of ELISA. A standard curve was plotted
with OD values at 450 nm on the y-axis and standard
concentration (pg/ml) on the x-axis and the quantitative omentin-1
levels were noted for all the samples.

Presentations of results for quantitative variables were taken
as mean and standard deviation. One way analysis of variance
(ANOVA) and Post-Hoc Tukey's test was utilised for the
comparison of variables in all the three groups. Pearson correlation
coefficients determined correlation between the three groups.
Statistical package for social sciences (SPSS) version 22 was
utilized for statistical analysis and p-value was regarded as
significant if it was < 0.05.

RESULTS

Our 90 study participants were divided into the three groups with
thirty individuals each and having fifteen male and female
participants in each group. Group-l had non-diabetic healthy
individuals as controls and their mean age was 40 + 11.35 (years).
Group Il consisted of newly diagnosed T2DM patients without DPN
as cases-l with the mean age 46.53 + 10.97 (years). Group llI
included diagnosed cases of T2DM with DPN as cases-2 with
mean age 52.68 + 8.59 (years).

BMI was highest in group Ill (27.92 + 3.04) than group Il
(26.51 £ 2.82) and group | (24.98 + 2.97). The difference between
all of the three groups was significant at p-value 0.001. There was
an insignificant difference amid group | and group Il at p-value
0.119 and a significance difference between group | and group I
at p-value was 0.001. There was no significant difference in mean
BMI values within group Il and group Il as their p-value was 0.156.

BSF mean value was significantly higher in group Il (166.76
+ 47.37) and group Il (176.56 + 70.79) in comparison to group |
(89.66 + 5.64) with p-value of 0.0001. The difference among the
groups was significant at p-value < 0.0001. There was a significant
difference of BSF levels at p-value < 0.0001 of group | with group Il

and Il and there was no significant difference within group Il and
group I, as their p-value was 0.722.

The mean value of HbA1c was significantly lower in group |
(5.06 + 0.35) as compared to that of group Il (8.58 + 1.53) and
group Il (9.37 £ 1.94). HbA1c was significantly higher in group I
along with Il in comparison with group | and the difference across
the groups was significant with p-value < 0.0001. Significant
difference of mean HbA1c levels at p-value < 0.0001 of group |
with group Il and |l was observed and an insignificant difference
within group Il and group lll, as their p-value was 0.092.

Omentin-1 levels were spotted to be significantly different in
all the three groups at p-value < 0.0001. The mean values of
Omentin-1 were found to be highest in Group | (1235.33 + 127.56)
in comparison to Group Il (787.33 + 141.39) and Group Il (288.66
+ 140.7). The mean values of Omentin-1 were detected to be
significantly high in Group Il as compared to Group Il with p-value
< 0.0001 (Figure 1).
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Figure 1: Mean values of serum Omentin-1 across three groups where
group | (control), group Il (T2DM without DPN) and group Il (T2DM with
DPN) are graphically represented by bar- chart and values of all the groups
are statistically different from each other after one way ANOVA with p-value
<0.0001.

Correlation bivariate analysis exhibited that levels of Omentin-1 in
serum were negatively correlated with BMI as weak correlation ,
with BSF as moderate correlation and with HbA1c as strong
correlation (Table-1).

Table 1: Correlation of serum Omentin-1 levels with other parameters

Parameter Parameters being correlated r- value p-value
Serum BMI -0.320 0.002*
Omentin-1
BSF -0.517 <0.0001"
HbA1c -0.698 <.0001*

Correlation is significant at the 0.01 level. There is significant negative
correlation of serum omentin-1 with BMI, BSF and HbA1c. (n=90)

DISCUSSION

T2DM has emerged as a universal public health issue and owing
to modern digital sedentary lifestyle involving people of all ages its
incidence and prevalence is increasing to an epidemic level. Asia
has more than 60% of diabetes cases out of the total global
cases.” An estimation of 150% rise of type 2 diabetes mellitus
cases has been anticipated in South Asia between 2000 and
2035." In Pakistan the prevalence of T2DM and pre-diabetes is
16.98% and 10.91% respectively which is much higher and
alarming public health issue than previously thought.™ The most
common diabetic complication affecting up to half of diabetic
patients is DPN and it is the major culprit causing disability due to
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foot ulceration and amputation. Increased Health costs related to
diabetes and low quality of life is attributable to this micro-vascular
complication of T2DM."®

We evaluated, for the first time in Pakistan, the correlation of
omentin-1 levels in serum with diabetic peripheral neuropathy in
type-Il diabetes mellitus patients. There was a significant
difference in mean BMI values within group | and group Il of our
study. This significant BMI difference among groups is backed by a
study that validates the association of higher BMI with higher risk
of diabetes related complications. ™

In our study the fasting blood glucose levels in group Il and
Il in comparison with group | were found to be significantly high.
Past studies validate these results because ineffective glucose
consumption mechanisms and resultant hyperglycemia leads to
the development of T2DM and its complications. '’

In our study higher levels of HbA1c were indicated in group I
and Il than in group |. These findings were consistent with
literature and previous studies which revealed that higher levels of
HbA1c being linked particularly with the chronic hyperglycemia as
well as development of T2DM induced complications.'®

Results of omentin-1 in healthy and T2DM individuals in our
study are consistent with the findings of previous studies which
revealed lower omentin-1 levels in T2DM group than non-diabetic
group implying that omentin-1 has an insulin sensitizing role and its
lack is a contributory factor in advancement of resistance to insulin
actions."®

Our study results are consistent with a study which was
conducted to assess the serum and vitreous levels of omentin-1 in
diabetic microvascular complication retinopathy. This study had
four groups including healthy group, diabetic retinopathy (DR)
group, NPDR group and PDR group. PDR patients depicted
significantly reduced levels of omentin-1 in serum and vitreous in
comparison with other three groups.®

Recently a study revealed findings that there was a negative
correlation between omentin-1 levels in serum with the existence
and severe form of DR in T2DM and their findings were consistent
with our study findings that omentin-1 levels are negatively
correlated with T2DM induced microvascular complications like
DPN, DR and DN.2'

Similar results as our study were observed in a study that
evaluated the omentin-1 levels in patients of T2DM with and
without T2DM induced diabetic nephropathy (DN). They divided
study participants into equal groups of 41 with DN and without DN
as cases and controls group respectively. They noted significant
decreased omentin-1 levels and deduced significant role of
inflammatory pathways as well as insulin resistance mechanisms
in pathophysiology of DN in T2DM as anti-inflammatory, anti-
oxidant and insulin sensitizing adipocytokine like omentin-1 levels
are reduced in DN.%2

Association of omentin-1 levels with insulin resistance in
chronic kidney disease patients has shown that levels of omentin-1
in serum are associated negatively with insulin resistance as well
as in chronic kidney disease caused by T2DM. These results are in
conjunction with our study results which revealed negative
correlation of omentin-1 with T2DM and its induced DPN.%

Serum omentin-1 levels were negatively correlated with
rising BSF and HbA1c levels by moderate and high correlation.
HbA1c levels are usually high in those T2DM patients who have
poor control on their diabetes so this signifies the role of
uncontrolled diabetes in development of T2DM induced
microvascular complications like DPN. Our this finding is in
consistent with the finding of a study that omentin-1 has significant
negative correlation with HbAlc levels in T2DM induced diabetic
retinopathy implying role of uncontrolled T2DM and high HbA1c
role in development of T2DM induced microvascular complications
like DR, DPN and DN.2*

Serum omentin-1 levels in our study were significantly lower
in individuals with T2DM induced DPN as compared T2DM and
healthy subjects implying a negative correlation between T2DM
induced DPN and circulatory omentin-1 levels. A case-control

study was carried out and 40 participants were allocated in four
groups. First group having diabetic foot syndrome (DFS), second
having diabetic subjects without DFS, third having non-diabetics
with foot lesions and fourth having non-diabetic subjects. DFS
subjects showed significant lower concentrations of serum
omentin-1 levels as compared to other groups. Result of this
recent study is consistent with our results in which the omentin-1
circulatory serum levels are lowest in the group of DPN.®

We can deduce from our study that omentin-1 is a beneficial
adipocytokine owing to its insulin sensitizing as well as anti-
inflammatory role. Circulatory omentin-1 levels are reduced in
T2DM and its complications so it can be used as a diagnostic and
prognostic marker for T2DM and its complications. In future this
anti-inflammatory marker may be used as a therapeutic target for
prevalent diseases like T2DM to prevent, reverse or slow onset of
T2DM and its debilitating and fatal complications.

CONCLUSION

Serum omentin-l levels reduce insulin resistance implying that
decreasing levels has a possible causative role in development of
insulin resistance in T2DM. Serum omentin-l levels has beneficial
role in diabetic peripheral neuropathy in T2DM patients.
Disclaimer: None.
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