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The Relationship Between Obesity and
Plasma Omentin Levels in

Newly Diagnosed and
Untreated Type 2 Diabetic Patients

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: In ad di ti on to its ro le in energy sto ra ge, adi po se tis su e pro du ces se ve ral hor-
mo nes and cyto ki nes ter med adi po ki nes. The se adi po ki nes ha ve wi des pre ad ef fects on car bohy -
dra te and li pid me ta bo lism. Omen tin is a newly iden ti fi ed adi po ki ne that is highly and se lec ti vely
ex pres sed in vis ce ral adi po se tis su e re la ti ve to sub cu ta ne o us adi po se tis su e. Omen tin was shown to
be dec re a sed in obe se, in su lin re sis tant and di a be tic pa ti ents. In our study, we in ten ded to show the
re la ti on of omen tin with obe sity in newly di ag no sed type 2 di a be tic pa ti ents. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::
The study inc lu ded 84 type 2 di a be tic fe ma le pa ti ents, 11 of them had body mass in dex  <25, 35 had
body mass in dex bet we en 25-30 and 38 of them had body mass in dex >30. He althy 40 age matc hed
fe ma les with body mass in dex <25, bet we en 25-30 and >30 ser ved as con trol gro up. As well as ma -
king physi cal and an tro po met ric exa mi na ti ons, fas ting plas ma  glu co se and in su lin, post pran dial
plas ma glu co se, li pid pro fi le,  and omen tin le vels we re me a su red in all fe ma le sub jects. RRee  ssuullttss:: All
the  di a be tic pa ti ents with  body mass in dex <25, 25- 30 and body mass in dex>30 had lo wer omen -
tin le vels than the con trols who se body mass in dex we re si mi lar. CCoonncc  lluu  ssii  oonn:: In conc lu si on, we
may spe cu la te that omen tin has an im por tant ro le in di a be tes and obe sity and stu di es abo ut omen -
tin may le ad us to new ap pro ac hes abo ut di ag no ses or the rapy of di a be tes mel li tus or obe sity or in-
su lin re sis tan ce.  

KKeeyy  WWoorrddss::  Insulin resistance; obesity; diabetes mellitus, type 2

ÖÖZZEETT  AAmmaaçç:: Adi pöz do ku ener ji de po su ola rak gö rev yap ma sı nın ya nı sı ra adi po kin adı ve ri len
ba zı hor mon ve si to kin le ri sal gı lar. Adi po kin le rin kar bon hid rat ve li pid me ta bo liz ma sın da yay gın
et ki le ri var dır. Omen tin, sub kü ta nöz adi pöz do ku ya oran la,  vis se ral adi pöz do ku dan daha çok mik -
tar da ve se lek tif ola rak sal gı la nan ye ni ta nın mış bir adi po kin dir. Obez, in sü lin re zis tan ve di ya be -
tik in san la rın se rum la rın da omen tin se vi ye le ri nin düş tü ğü gös te ril miş tir. Ça lış ma mız da ye ni tes pit
tip 2 di a be tes mel li tus has ta la rın da omen ti nin obe zi te ile iliş ki si ni gös ter me yi plan la dık. GGee  rreeçç  vvee
YYöönn  tteemm  lleerr:: Ça lış ma mı za 84 tip 2 di ya be tik ka dın has ta alın dı, 11’inin vü cut kit le in dek si  <25,
35’inin vü cut kit le in dek si 25- 30 ara sı, 38’inin >30 idi. Ay rı ca kon trol gru bu için 40  nor mal ka dın
bi re yi vü cut kit le in deks le ri ne gö re ay nı şekil de sı nıf la dık.  Tüm ka dın has ta lar da fi zik mu a ye ne ve
an tro po met rik öl çüm le re ek ola rak aç lık kan şeke ri, aç lık in sü lin, tok luk kan şeke ri,  li pid pro fi li,
ve omen tin se vi ye le ri ne ba kıl dı. BBuull  gguu  llaarr:: Vü cut kit le in dek si <25, 25-30 ara sı olan ve >30  olan tüm
tip 2 diy a be tik has ta lar ay nı vü cut kit le in dek si ne sa hip kon trol ki şi ler den da ha dü şük omen tin se -
vi ye le ri ne sa hip ti ler. SSoo  nnuuçç:: So nuç ola rak, omen ti nin di ya bet ve obe zi te de önem li bir ro lü ol du ğunu
ve omen tin ile il gi li ge le cek te ki çalış ma la rın bi zi di a be tes mel li tus ve ya obe zi te ve ya in sü lin re zis -
tan sı nın ta nı ve te da vi sin de ye ni yak la şım la ra gö tü re bi le ce ği ni ileri sürebiliriz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: İnsülin direnci; şişmanlık; diabetes mellitus, tip 2
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dipose tissue is closely associated with in-
sulin resistance, diabetes mellitus and car-
diovascular disease, but the underlying

pathophysiological mechanisms are unknown. Re-
gional distribution of adipocytes appears to be an
important indicator for metabolic disturbances.1,2

Adipokines such as leptin, adiponectin, osteopon-
tin and  visfatin are currently investigated as po-
tential future drug targets in T2DM, lipid
metabolism, endothelial dysfunction and inflam-
matory diseases.3,4

In 2003 a new adipokine, omentin (also named
omentin-1, intelectin, intelectin-1, endothelial
lectin and intestinal lactoferrin receptor) was de-
scribed and reported to be expressed specifically in
human omental tissue.5 In 2006 Yang et al. demon-
strated that omentin is capable of enhancing in-
sulin mediated glucose uptake in adipocytes,
furthermore they found that omentin is predomi-
nantly expressed in visceral but not in subcuta-
neous adipose tissue.2,5

Lean subjects had significantly higher plasma
omentin levels than obese and overweight sub-
jects.6-8 Decreased plasma omentin levels were re-
ported in type 1 diabetes mellitus and  type 2
diabetes.9,10 Keeping in mind that visceral obesity
may be more pathogenic than subcutaneous obe-
sity in promoting insulin resistance, type 2 diabetes,
and cardiovascular disease  and omentin is a vis-
ceral adipose tissue specific adipocytokine we
planned to analyse the relationship of plasma
omentin with some parameters of adiposity, insulin
resistance and  plasma lipid profile in newly diag-
nosed, untreated type 2 diabetic patients. 

MATERIAL AND METHODS:

PATIENTS

A total of 84 female newly diagnosed, untreated
type 2 diabetics patients aged from 45-65 years,
were recruited from the outpatient Clinic of
Ankara Education and Research Hospital from Feb-
ruary 2009 to June 2009. Fourteen of them had
BMI <25, 35 female had  BMI 25-30, and 38 female
had  BMI >30. Fourty aged matched female subjects
formed the control group. Fourteen of the control

females had BMI <25, 14 had  BMI 25 - 30, and 12
had BMI > 30.  This study was performed according
to Helsinki decleration 2008.

Patients with male gender, conditions which
may effect metabolic parameters (such as polycys-
tic ovary syndrome or thyroid dysfunctions in his-
tory or nowadays), pregnancy, chronic diseases,
infection, coronary artery disease were excluded.
None of the women were on any medications for at
least 6 months before the study including oral con-
traceptives, glucocorticoids, ovulation induction
agents, antidiabetic and antiobesity drugs, estro-
genic, antiandrogenic, antihypertensive or antihy-
perlipidemic medication.  

After detailed physical examination, in all sub-
jects body weight and height were measured. Body
mass index (BMI) was calculated as weight in kilo-
grams divided by the square of height in meters.
Body fat  were estimated by Tanita body composi-
tion analayser TBF -300 after the subjects rested 30
minutes.

Blood pressure was measured after a 5 min rest
in the semi-sitting position with a sphyngmo-
manometer. Blood pressure was determined at least
three times at the right upper arm, and the mean
was used in the analysis. The patients who  were
taking antihypertensive drugs or patients whose
determined mean blood pressure levels ≥140/90
mmHg  were assumed to be hypertensive and ex-
cluded.                                         

Blood was withdrawn after 12 h of overnight
fasting, at 08.30 a.m. for fasting plasma glucose
(FPG), insulin (FI), hemoglobin A1c (HbA1c) serum
total and high density lipoprotein cholesterol
(HDL-C), triglyceride (TG), and omentin levels.
Another blood sample was taken for postprandial
plasma glucose (PPPG) 2 h after breakfast. 

The local ethics committee approved this study
and all the subjects gave written informed consent.

LABORATORY METHODS

Plasma glucose, total cholesterol, triglyceride (TG)
and HDL cholesterol concentrations were deter-
mined by enzymocalorimetric spectrophotometric
method in a Roche/Hitachi molecular PP auto-
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analyser. Low density lipoprotein cholesterol
(LDL-C) was calculated by the Friedewald Formula
( LDL: Total cholesterol –HDL-TG/5). Insulin was
measured by means of DRG Diagnostics (DRG In-
struments GmbH, Germany) ELISA kits. HbA1c
level was measured by TOSOH G7 HPLC system.    

The estimate of insulin resistance by home-
ostasis model assessment insulin resistance index
(HOMA-IR) was calculated as fasting plasma in-
sulin (μunite / ml) x fasting plasma  glucose (mmol
/l)/22. 5.  

For the measurements of omentin, after fast-
ing blood samples were drawn, they were
santrifuged 4000 cycle / min in 30 minutes. Plasma
was then stored at - 75˚C, in two different tubes.
Plasma omentin levels were assayed by a commer-
cial USCNLIFE (Chinese)  ELISA kit.      

Statistical analysis

Calculations were performed using SPSS version
10,1. Data were presented as mean ± SD. Student t-
test was used to compare the groups in a paramet-
ric way (For homogen distributed data). Non para-
metric Mann Whitney U test was used for non
homogen distributed data. For determining the
correlations within the parameters Pearson corre-
lation analysis was made. A p value of < 0.05 was
considered as statistically significant. 

RESULTS
We performed this study with female type 2 dia-
betic patients and control females. In Table 1 all the
characteristics of type 2 diabetic patients and  con-
trol subjects with  BMI <25  were demonstrated.

In the T2DM patient and control female
groups with BMI <25 age, SBP, DBP, BMI, body fat,
T-Chol, TG, LDL-C, HDL-C levels were statisti-
cally insignificant (Table 2). FBG, PPBG, HbA1c,
FI HOMA-IR was found to be elevated in diabetic
patients with  BMI <25 (p<0.01 p<0.02 p<0.02
p<0.01 p<0.008 respectively). The diabetic patients
had statistically lower omentin levels than the con-
trol females with  BMI <25 (p<0.01) (Table 1). 

In Table 2 all the characteristics of T2DM and
control groups with BMI 25-30 were demonstrated.

When we compared the T2DM patients and
control females with  BMI 25 - 30 we found that
FBG, PPBG, HbA1c, FI, HOMA-IR levels of the di-
abetic patients with BMI 25 - 30 were statistically
higher than the control females with similar BMI
(p< 0.001 p< 0.001 p< 0.001, p< 0.001, p< 0.008 re-
spectively). Age, SBP, DBP, BMI, body fat, T-Chol,
TG, LDL-C, HDL-C levels of the groups were sim-
ilar. Omentin levels were found to be lower in the
T2DM group than the control group (p<0.01)
(Table 2).

In Table 3 all the characteristics of T2DM and
control groups with  BMI>30 were demonstrated.

In the comparison of T2DM patients and the
control females with BMI >30 ). Age, DBP, BMI,
body fat,  TG,  HDL-C levels of the groups were
similar, but SBP, FBG, PPBG, HbA1c, FI, HOMA-
IR, T-Chol, LDL-C levels of T2 diabetic group were
higher than the control group (p<0.002, p<0.001,
p<0.001 p<0.001, p<0.001, p<0.001 p<0.01, p<0.03,
respectively). In the T2DM group omentin levels
were statistically lower than the control group (p<
0.006) (Table 3). 

T2 DM  (n=11) Control (n= 14)     P

Age (year) 53.0 ± 12.2 54.5 ± 9.6 NS

SBP (mm Hg) 120.8 ± 13.1 124.0 ± 20.4 NS

DBP (mm Hg) 77.2 ± 6.9 81. 8 ± 26.0 NS

BMI (kg/m2 ) 23.2 ± 1.7 23.2 ± 1.3 NS

Body fat (%) 23.8 ± 12.2 23.6 ± 6.0 NS

FBG (mg/dl) 114.3 ± 63.7 85.2 ± 9.1 <0.001

PPBG (mg/dl) 210.3 ± 85.1 111.9 ± 18.7 <0.002

HbA1c (%) 9.9 ± 2.0 5.7 ± 0.2 <0.002

FI(µÜ/ml) 8.1 ± 2.9 8.1 ± 1.1 <0.001

HOMA-IR 4.5 ± 2.3 1.6 ± 0.2 <0.008

T-Chol (mg/dl) 187.8 ± 0.2 169.5 ± 7.9   NS

TG (mg/ dl) 172.7 ± 72.2 159.7 ± 51.4 NS

LDL-C 113.7 ±  36.7 97.3 ± 32.0 NS

HDL-C 40.5 ± 14.0 46.5 ± 0.7 NS

Omentin(ng/ml) 317.0 ± 97.5 513.4 ± 109.9 <0.01

TABLE 1: Characteristics of  diabetic and control
females with BMI <25 

T2 DM: Type 2 diabetes mellitus, SBP: systolic blood pressure, DBP: diastolic blood
pressure, BMI: Body mass index, FBG: Fasting blood glucose, PPBG: Post prandial
blood glucose, HbA1c: Hemoglobin A1c, FI: Fasting insulin, HOMA-IR: Homeostasis
model assessment insulin resistance index,  T-Chol, TG: trigyceride, LDL-C: Low den-
sity lipoprotein cholesterol, HDL-C: High density lipoprotein cholesterol,  NS: Non- sig-
nificant.



Omentin and HOMA-IR levels according to
BMI in diabetic and control subjects were pre-
sented in Figure 1 and 2.

Then we mixed all patient and control females
and correlation analysis was made between
omentin and all the parameters. Positive weak cor-
relations were obtained between age (r:0.264
p<0.004), HDL-C (r:0.266 p<0.003) and omentin
levels, negative weak correlations between BMI (r:-
0.216 p<0.017), FBG (r:-0.423 p<0.001) PPBG (r:-
0.378 p<0.001), HbA1c (r:-0.392 p<0.001), FI
(r:-0.388 p<0.001), HOMA-IR (r:-0.470 p<0.001)
and omentin levels (Table 4). Significant correla-
tions were demonstrated in bold within the table.   

DISCUSSION
Omentin is newly found protein, shown to be ex-
pressed in visceral adipose tissue, 150 times more
than in subcutaneous adipose tissue2. It was stated
thatomentin was amongthe first molecules known
to exhibit such a dramatic difference in gene ex-
pression between the two major fat depots. As a se-
cretory factor, omentin may be a novel hormone
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T2 DM (n= 35) Control (n= 14) P

Age (year) 52.8 ± 10.3 56.3 ± 6.3 NS

SBP (mm Hg) 131.2 ± 17.5 119.2 ± 16.3 NS

DBP (mm Hg) 83.4 ± 12.7 75.1 ± 9.3 NS

BMI (kg/m2 ) 29.1 ± 1.3 28.9 ± 1.3 NS

Body fat (%) 29.3 ± 7.8 28.5 ± 5.9 NS

FBG (mg/dl) 195.6 ± 83.2 95.5 ± 8.0 <0.001

PPBG (mg/dl) 305.3 ± 46.9 111.5 ± 14.6 <0.001

HbA1c (%) 8.7 ± 2.0 5.5 ± 0.3 <0.001

FI (µÜ/ml) 13.1 ± 6.8 8.5 ± 4.1 <0.001

HOMA-IR 6.3 ± 1.3 2.9 ± 0.3 <0.008

T-Chol (mg/dl) 213.8 ± 64.2 198.0 ± 36.3 NS

TG (mg/ dl) 238.8 ± 72.2 147.7 ± 92.8 NS

LDL-C 120.6 ± 42.7 121.5 ± 30.1 NS

HDL-C 44.6 ± 10.7 47.5 ± 8.5 NS

Omentin (ng/ml) 310.4 ± 97.4 430.0 ± 94.8 <0.01

TABLE 2: Characteristics of  diabetic and
control females with  BMI 25-30

T2 DM: Type 2 diabetes mellitus, SBP: systolic blood pressure, DBP: diastolic blood
pressure, BMI: Body mass index, FBG: Fasting blood glucose, PPBG: Post prandial
blood glucose, HbA1c: Hemoglobin A1c, FI: Fasting insulin, HOMA-IR: Homeostasis
model assessment insulin resistance index,  T-Chol: Total cholesterol, TG: triglyceride,
LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein cholesterol,
NS: Non- significant.

T2 DM (n= 38) Control (n= 12) P

Age (year) 52.8 ± 11.0 53.1 ± 8.6 NS

SBP (mm Hg) 143.7 ± 19.3 124.1 ± 15.0 <0.002

DBP (mm Hg) 90.5 ± 12.17 79.5 ± 9.1 NS

BMI (kg/m2) 34.2 ± 4.2 35.3 ± 4.7 NS

Body fat (%) 38.3 ± 9.1 40.3 ± 4.9 NS

FBG (mg/dl) 199.0 ± 80.4 82.5 ± 25.3 <0.001

PPBG (mg/dl) 289.0 ± 45.6 110.2 ± 19.2  <0.001

HbA1c (%) 8.5 ± 2.3 5.7 ± 0.4 <0.001

FI (µÜ/ml) 20.3 ± 13.3  10.5 ± 4,0 <0.001

HOMA-IR 9.8 ± 3.4  2.1 ± 0.9  <0.001

T-Chol (mg/dl) 246.3 ± 72.5 188.9 ± 32.6 <0.01

TG (mg/ dl) 261.6 ± 82.5 195.3 ± 53.0 NS

LDL-C 147.4 ± 49.2 114.5 ± 30.6 <0.03

HDL-C 42.6 ± 8.7 43.8 ± 8.5 NS

Omentin (ng/ml) 300.7 ± 97.9 416.1 ± 90.8 <0.006

TABLE 3: Characteristics of  diabetic and
control females with  BMI>30

T2 DM: Type 2 diabetes mellitus, SBP: systolic blood pressure, DBP: diastolic blood
pressure, BMI: Body mass index, FBG: Fasting blood glucose, PPBG: Post prandial
blood glucose, HbA1c: Hemoglobin A1c, FI: Fasting insulin, HOMA-IR: Homeostasis
model assessment insulin resistance index, T-Chol: Total cholesterol, TG: Triglyce-
ride, LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein cho-
lesterol, NS: Non- significant.

FIGURE 1: Omentin levels according to BMI in diabetic and control subjects.

FIGURE 2: HOMA-IR levels according to BMI in diabetic and control subjects.
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that is likely to act as both an endocrine factor to
modulate systemic metabolism, including insulin
action in subcutaneous adipocytes, and an au-
tocrine and paracrine factor to regulatevisceral adi-
pose biology locally.2,11

After Vague mentioned the concepts of an-
droid and gynoid obesity in 1947, it was understood
that obesity was not a homogenous situation and
distribution of adipose tissue was very important in
pointing out the complex relations between lipid,
glucose metabolism and obesity12. In various stud-
ies it was demonstrated that excessively increased
adipose tissue in the upper part of the body was a
risk factor in mortality and morbidity about dia-
betes, hyperlipidemia, hypertension and athero-
sclerosis.13,14

Omentin was shown to enhance insulin stim-
ulated glucose uptake but systemic levels were not
correlated to postprandial blood glucose15. Also
omentin was demonstrated to trigger Akt signalling
in both the absence and presence of insulin6,7. Fur-
thermore omentin plasma levels and gene expres-
sion in visceral adipose tissue were low in obesity7,9.
Decreased omentin levels were found patients with
impaired glucose regulation16 and type 2 diabetic9,16

and type 1 diabetic patients.8

In our study we found lower omentin levels in
all our T2 diabetic patients than in all control fe-
males with similar BMI levels. In our diabetic pa-
tients as well as control females, as BMI increased
omentin levels decreased more. After the correla-
tion analysis we showed negative correlation with
BMI and omentin levels. In all the groups with
BMI <25, BMI 25- 30 and BMI >30, FBG, PPBG,
Hb A1c, HOMA-IR levels were higher in diabetics
as anticipated. In the groups  with BMI <25 and
BMI 25 - 30 the lipid levels were similar, but in the
group with BMI>30 the diabetic females had sig-

nificantly high levels, this result made us think that
the morbid obese females did not bother  diabetic,
as well as lipid diets. 

When we chose our cases, we decided not to
add male subjects in our study, in order to produce
an homogenous group. Furthermore, in order to
eliminate the interferance of any drug, we included
our study only newly diagnosed, untreated type 2
diabetic females. In order to demonstrate the ef-
fects of adipokines in metabolic disorders such as
diabetes, obesity and insulin resistance, it may be
useful to examine the patients with higher  diabetic
age, patients  having different therapeutical  modal-
ities and with different sexes.  

Our  evaluation with BMI reminds us the stud-
ies supporting the idea that  increased fat mass
which was thought to be responsible for obesity re-
lated insulin resistance  will not always be an in-
creased inflammation marker in the adipose tissue.
It was demonstrated that Asian, especially Indians
had higher risk of  diabetes and cardiovascular dis-
eases than other populations in spite of their lower
weights.17,18 Indians living in America had higher
insulin resistance than body fat matched other
Americans, so it was speculated that they had more
visceral fat amount.19 Studies showing inconsistent
relation between body fat and insulin resistance in
Asian populations are emerging.17, 18 Lean but hav-
ing insulin resistance subjects supports the thought
of metabolically obese, but with normal weight
subjects. In these patients it may be important to
diagnose early and treat early before complications
are emerged, but the definition of obesity we use
nowadays makes it diffucult. Perhaps the funde-
mental principle is to focus on the functional struc-
ture  not the amount of adipose tissue. In this point
adipocytokines secreted from the adipose tissue
gain importance.      

AGE SBP DBP BMI BODY FAT FBG PPBG T-CHOL TG LDL-C HDL-C HBA1C FI HOMA-IR

OMENTIN R 0.264 -0.036 -0.002 -0.216 0.017 -0.423 -0.378 -0.115 -0.145 -0.096 0.266 -0.392 -0.388 -0.475

P 0.003 0.696 0.987 0.017 0.857 0.000 0.000 0.211 0.114 0.298 0.003 0.000 0.000 0.000

TABLE 4: A summary of correlation analysis among all females (n: 124).

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, BMI: Body mass index, FBG: fasting blood glucose, PPBG: post prandial blood glucose, TG: triglyceride, 
LDL-C: low density lipoprotein cholesterol, HDL-C: high density lipoprotein cholesterol, FI: fasting insulin, HOMA-IR: Homeostasis model assessment insulin resistance index, 
T-Chol: Total cholesterol; HbA1c: Hemoglobin A1c.
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The hypothesis of the presence of subjects
metabolically obese but having normal weight and
metabolically normal but obese, also came to light
in our study. In the comparison of  the groups of
T2DM and control with BMI >30, BMI was similar
but HOMA-IR was higher in the diabetic than the
control group. In summary, our control subjects
with BMI >30, were not insulin resistant.  When
we compare our diabetic and control females who
have BMI <25, BMI was similar but HOMA-IR was
also high in the diabetics, briefly our lean diabetics

had insulin resistance. In summary we supported
the hypothesis of  metabolically obese, with nor-
mal weight and metabolically normal, obese sub-
jects.20 We can also ask a new  question; can we add
HOMA-IR and also the decrease of omentin into
the definition of metabolic obesity. 

In conclusion we found that omentin levels
decreased in diabetes mellitus and omentin levels
decreased further when obesity worsened in dia-
betes.
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