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Abstract
BACKGIWl,i:,\(): Visfatin is an adipocytokine whieh is secreted from adipose tissue and can ;I!'fect on the diabetes in-
llammatoty reaction and also serum lipids level. On the other hand. Omcga-3 can also prevent formation of insulin rl'-
sistancc. In the present study, the effecl ofOmcga-3 on the serum visfatin coneentralion was evaluilted.

~I£THOI)S: 71 women with type II diabetes were randomly assigned to the group that took Omccga-3 capsuk~ or control
group with placebo capsules. In the first step, study subjects filled a questionnaire collecting their age, height, weight.
waist circumrerem:e, and hip circumlerence. Also their blood samples were taken for blood tests. In the second step. the
intervention was done for 8 \vecks and in the third step the aforementioned were collected again. In the blotltl samples
vistatin and lipid proliles (Io\\' density lipoprotein [LOL], high density lipoprotein [HOL], triglyceride fTCil. and cho-
lesterol), glucose and HbA 1 c were measured.

RESULTS: There waS no significant difTercnce in serum visfatin level between Omcga-J and placebo groups bellm' the
intervention (1' =:0 0.14), while after lhe intervention, the mean serum vi·ratin level in the Olllcga-3 group was signifi-
cantly higher (p < 0.001). In addition, the mean clincrcncc between the senull visfutin level bej()rc and allcr the inter-
vention in both groups was significant (I' < 0.00 I).

CONCl.USIONS: This study showed an increase in visfi1tin level following cllnsull1ing Omega-:; fats but acwrdillg 10
eonlrover.·ial issue. on insulin-like function or visfalin, the effects oj' Omega-. 011 diabetes should be stlldil'd more ill
furthcr studies.

According to the reports of tJ1e World
Health Organization, in recent years,
150 million people have suffered hom

type If diabetes all over the world; it is esti-
mated that this figure would be doubled by
2025.1 The mortality rate of the patients with
diabetes is 1.5-2.5 times 11l.Orethan the total

population after the matching age.~ In most
cases, insulin resistance, and type 1I diabetes
have been associated with obesity; so the obes·
ity and oven-veight are the main Cduses of di-
abetes and insulin resistance.'

Adipose tissue, in addition to the impurtant
role of energy storage in the form of triglycc·
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ride, has the major impact on the secretion of
various hormones such as leptin, adiponectin,
and visfatin and cause activation of the insulin
signals. In fact, adipose tissue is an endocrine
tissue which some of the proteins such as adi-
pokines are secreted from; the impact of some
adipokines on lipid and glucose metabolism
(directly or indirectly) has been proven and
also they can increase ll1.sulinresistance; whe-
reas some others (e.g. adiponectin) have pro-
tective effect against insulin resistance in type
II diabetes.4

Visfatin is a new adipokine identified in
visceral fat tissue by Fukuhara et al; they de-
scribed it as "a protein secreted by visceral fat
that mimics the effects of insulin. Fat tissue
produces a variety of secreted proteins (adipo-
cytokines) with important roles in metabol-
ism."s It is mall1.lysecreted by the visceral adi-
pose tissue6,7 and has an insulll1.-likefunction.6-

8 The association between plasma level of vis-
fatin with factors such as type II diabetes, body
mass index (BMI) and fat percentage is in con-
h"oversial.6,7,9-12There are several evidences re-
garding the harmful effects of elevated visfatin
level, which should also be considered.13

Visfatin has a regulator role in fat metabol-
ism,9 a direct relation with BMI,IOand a direct
relation with waist to hip ratio (WHR).7Serum
visfatin level has a direct association with
HDL-c level and a reverse association with se-
rum triglyceride level. These are positive ef-
fects of visfatin on the lipid profile of non-
diabetic people.ll This insulin-like fW1.ction
and increasing of insulin sensitivity by visfatin
are improved.l2

Omega-3 disrupts the fatty constructive
genes and reduces hormones associated with
obesity such as leptin and also prevents the
construction of Omega-6 compounds.14 The
study of Shah et al has indicated that con-
sumption of Omega-3 improves the effect of
insulll1.in type II diabetic patients without re-
ducing the blood glucose and triglyceride lev-
eps Friedberg et al revealed that Omega-3
does not affect HbAlc ll1.patients with diabetes
and stated that consumption of Omega-3 can
reduce 30% of triglyceride level which is ap-

propriate in the treahnent of lipid disorders in
these patients.l6

Accordll1.g to conb"oversial issues on insu-
lin-like function of visfatin, this study aimed to
investigate the effect of Omega-3 consumption
on the serum visfatiJ.1.levei.

Methods
This was a clinical controlled double-blind
randomized study. The study population in-
cluded the 45 to 65 years old women witl1.type
II diabetes who referred to Charity Center of
Diabetes in Isfahan. Sample size was deter-
mined to be 39, using sample size formula and
considering 15% additional samples. The
women with type II diabetes, who were at least
diagnosed five years ago, entered tl1.estudy.

Exclusion criteria were injecting insulin,
having secondary complications of diabetes
such as ophthalmic and renal complication,
amputation, etc, and having inflammatory dis-
eases with the CPR level of +++ or more.

This study was approved by tl1.eEthics
Committee of Tehran University of Medical
Sciences; the aim of tl1.estudy and its method
was explained for the participants and then all
of them signed the consent form.

We assessed 2500 profiles of patients with
diabetes type II in the center. 150 patients had
the criteria to enter the study from which, 39
patients were selected in each group random-
ly. Some subjects did not end the study and
finally, 37 patients set ll1.tl1.eOmega-3 group
and 34 in the placebo group. All tl1.epatients
filled in a questionnaire for collectiJ.1.gdata in-
cluding age, height, weight, waist circumfe-
rence, and hip circumference; besides, their
blood samples were taken for blood tests. The
hip circumference was measured from the
middle and the largest part of it and waist cir-
cumference also from the cord at the end of a
normal exhalation.

In patients with type II diabetes, the con-
sumption of more than 4 grams EPA (Eicosa-
pentaenoic Acid) or DHA (Docosahexaenoic
Acid), Omega-3 derivatives, can increase the
serum glucose and reduce TG17and some re-
searches mentioned that at least 2,000 mg per



day of Omega-3 could be beneficial to patients
with diabetes.1s So, the Omega-3 group was
given two capsules containing Omega-3 with
dose of 2000 mg each day for 8 weeks; each cap-
sule contained 1,000 mg Omega-3, 65% EPA
(360 mg) and 35% DHA (240 mg). The placebo
group was given two placebo capsules contain-
ing 1 g of cornstarch for the same period.

Then, height, weight, waist circumference,
and hip circumference and also the blood sam-
ple were checked again with the same method.

The blood sampling was conducted after 10-
12 hours of fasting (10 cc in each time) before
taking the antidiabetic tablets. LDL, HDL, TG,
cholesterot glucose, and HbA1c levels were
measured using Pars Azmoon Kits (Tehran,
Iran). Visfatin level was measured using ELISA
method with the sensitivity of 30 pg/ ml via
Human Visfatin Kit (ADIPOGEN Inc., South
Korea). All the tests were conducted automati-
cally by HITACHI 911.

Data were analyzed using SPSS software
version 18. The Fisher's exact tes t was used for
qualitative data and student t-test for quantita-

tive data. The weight changes were analyzed
by chi-square test and Pearson correlation test
was used for the data correlation. Moreover,
paired t-test was used for comparing serum
visfatin concentration before and after the in-
tervention in both groups an.d independent t-
test was used for comparing mean concentra-
tion changes between the two groups.

Results
The Omega-3 group and placebo group had no
significant differences in terms of underlying
variables such as age, sex, education, and occu-
pation. Besides, there was no significant differ-
ence between the two groups in terms of other
variables such as comorbidities and taking me-
dication and the diet type. Hence, probably
these variables had no confounding effect.

The obtained data such as BMt serum visfa-
tin levet weight, waist circumference, hip cir-
cumference, WHR, blood glucose, and HbA1c
are shown in table 1.
There were significant differences between the
two groups in BMI, weight waist circumfe-

Table 1. Anthropometric data and visfatin level in two studied groups
Omega3 Placebo P value

BeforeIntervention 3.28 ± 1.06 3.37± 1.11 0.14
Visfatin After Intervention 6.36 ± 2.40 3.76 ± 1.23 < 0.001

ChangeAfter to Before 3.08 ± 2.56 0.094 ± 1.06 < 0.001
BeforeIntervention 27.7±3.4 28±3.8 0.76

BodyMass Index After Intervention 27.4±4.1 28.7 ± 4.4 0.19
(BMI) ChangeAfter to Before -0.31 ± 0.7 0.73 ± 1.2 <0.001

Before Intervention 69.6 ± 13.2 70.1 ± 11.3 0.84
Weight After Intervention 68.8 ± 12.4 71.7 ± 12.8 0.33

ChangeAfter to Before -0.8 ± 1.8 1.5 ± 2.5 < 0.001
Before Intervention 89 ± 10 88 ± 9.5 0.76

Waist After Intervention 87.9±9.4 90± 10.4 0.19
Circumference ChangeAfter to Before -1.2 ± 2 2 ± 2.7 < 0.001

Before Intervention 104.9±7.6 104 ± 6.4 0.57
Hip After Intervention 104.6 ± 7.4 104.6 ± 6.5 0.57
Circumference ChangeAfter to Before -0.3 ± 0.7 0.7 ± I < 0.001

Before Intervention 0.84 ± 0.05 0.84 ± 0.04 0.8
Waistto Hip Ratio After Intervention 0.83 ± 0.04 0.85 ± 0.05 0.09
(WHR) ChangeAfter to Before -0.009 ± 0.016 0.014±0.02 <0.001

Before Intervention 146 ± 51.6 142.9 ± 57.6 0.81
FastingBlood Sugar After Intervention 149.6 ± 52.5 150.5 ± 55.4 0.94
(FBS) ChangeAfter to Before 3.6 ± 30.3 7.7±47.1 0.66

Before Intervention 8.4 ± 1.5 8.5 ± 1.7 0.8
HbAlc After Intervention 7.8± 1.1 8.5 ± 1.7 0.09

ChangeAfter to Before -0.61 ± 0.7 -0.02 ± 0.9 0.003



rence, hip circumference and WHR value after
the intervention; but changes after the interven-
tion in each group were not significant com-
pared to the value before the intervention.

Serum visfatin level had no significant dif-
ference before the intervention between two
groups (p = 0.14); the serum visfatin level of
the Omega-3 group had a significant difference
after the intervention comparing to its before
value (p < 0.001) while the serum visfatin level
of placebo group had no significant difference
after the intervention (p > 0.05).

FBS level had not significant difference be-
fore and after the intervention between two
groups (p > 0.05). HbA1c level had no signifi-
cant difference between two groups before the
intervention (p = 0.8) and after it (p = 0.09);
whereas there was a significant difference in
mean of HbA1c level difference before and af-
ter the intervention between two groups
(p = 0.003).

Based on the findings of the present study,
consumption of Omega-3 caused the patients
to lose weight while the patients who had not
taken it gain weight during the intervention
and weight changes in two groups had a sig-
nificant difference (Figure 1).

Discussion
This study aimed to determine the efficacy of
Omega-3 on serum visfatin concentration in
patients with type II diabetes. According to the

results, consumption of Omega-3 had been ef-
fective on preventing weight gain.

These findings show the role of increase in
visfatin level and secretion of cytokine from
the adipocytes along with receiving Omega-3.
The possible reason might be due to more ac-
cumulation of adipocytes and/ or quicker dif-
ferentiation and consequently synthesis and
more secretion of visfatin to the patients' se-
rum leveJ.19According to the study of Tanaka
et aI, visfatin is secreted from the 3T3-L1 adi-
pocytes which are dependent to the endoplas-
mic-Golgi reticulum or micro-vesicles.20 Also,
the role of hyperglycemia on the increase of
visfatin synthesis from the cultures adipocytes
was observed.21 The biological mechanisms of
visfatin role in pathogenesis of type II diabetes
are not well determined.

Unlike Berndt et aJ,22Krzyzanowska et aJ,23
Fukuhara et aI,s and Chen et al,7 the present
study showed a significant and positive asso-
ciation between tl1e abdominal obesity value
and serum visfatin level in patients with type
II diabetes.

Furthermore, the results of other studies
showed a significant correlation between the
level of circulating visfatin and BMIvalue in the
participants.S,6,12,22Otherwise, the results of Pa-
gano et al on non-diabetic obesity21 and the
study of Samara et al on diabetic patients with
different weights24reported the reverse associa-
tion between BMI and circulating visfatin level.
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Moreover, Chen et al found no significant corre-
lation betvveen BMl and circulating visfatin
level in patient<; "vith type II diabetes':

In general, the visceral fat values or abdo-
minal obesity and body obesity ,vhich meas-
ured by \:VIIR and BMf respectively are in as-
sociation with synthesis and visfatin secretion
rates; based on the study of Berndt et aI, there
is a correlation bet"veen the emergence of ab-
dominal visfatin gene and Bfv!l and the percen-
tage of body fat ,vhile it had no association
\viU1subcutaneous fat;22 this is a reason for se-
cretion of cytokine from the visceral adipose
tissue cells or ildipocytes,5 According to the
present results, the correlation between plasma
visfatin concentration and various parameters
related to metabolic syndrome such as insulin
sensitivity, fasting insulin and fasting plasma
glucose can be realized,

Omega-?> consumption causes more burning
of body fat and by increased metabolism Cduse
weight loss in the patients,11 In this study, BlvlI
was also reduced in the Omege1-3 group and
held been increased in the placebo group.

In this study, VVHR also reduced in the
Omega-?> group and increased in the placebo
group. Therefore, Omega-3 can be effective in
weight conb'ol of diabetic patients,

The results of this study shov;ed increase of
fasting plasma glucose level in both groups of
Omega-::~ and placebo. 'J'his finding was not in
accordance with the resu Its of previous stu-
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dies26,~7This finding showed the role of Onw-
ga-?> consumption in controlling the llb/\k
level which itself is an index to assess the qual-
ity of controlling plasma glm'ose level in di-
abetes which vvas in accordance with son1('
other studies in this reg<.1rlPh~~This finding
was in contrast with Fukino et al study,2~ This
study, unlike the previous studies, showed d

reverse association between circulating visftltin
level and fasting blood gluco<;('."·-·'~"IlH'rl' WdS
a direct relationship bctwet'n fasting glucosl'
ch'1nges and visf,.tin level in the t\\'o groups;
because there was no significant rel,ltionship
bet,veen visfatin level and fasting blond glu-
cose. Similar to insulin, visf<'ltin can increasl'
the removal of the glucose bv the adipocdC's
and muscle cells and reduce the fasting hepatic
glucose production,

Lilllitations
\tVe did not dssess the changes in dietcHV in-
takes, lifestyle, and variables including diet
and physical activity due to lack l)f budget;
another study \,vith more subjects l'nuld be
done to determine these "ariables' effects,

At tht' end, according to contH)vcrsi,,1 issues
on insulin-like function of visfatin, this study
focused on the effect of Olllcga-:~ on the St'rUI1l
visfa tin level; the beneficia I effects of Ol1lega-::~
on diabetes should be studied more in further
studies.
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