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Abstract: Obesity and Type 2 Diabetes mellitus (T2DM) are the most well known nutritional disorders common
in the many part of the world, associated with the high risk of mortality and morbidity. Obesity represents a
common cause of  T2DM, characterized by certain dietary habits and lifestyle. The current study aimed to
assess  the   relative  physiological correlation  of  adipocytokines  with  immunity  in  urban  Saudi patients.
We determined the  serum  adipocytokine (leptin, adiponectin, resistin, visfatin and apelin), metabolic
parameters (insulin, fasting glucose, HbA1c,) immunological indices (IgG, IgA, IgM and IgE) and complement
factors (C3, C4) in different metabolic disorders states such as obesity and T2DM. A total 113 adult male
subjects were enrolled including 29 healthy that served as a control, 35 Glucophage treated T2DM, 24
overweight (Body Mass  Index (BMI)) =25–29.99) and 25 obese (BMI < 30) patients. The  current results
showed that serum adipocytokines status has altered in obesity and treated T2DM compared to healthy
individuals. In addition to HA1c, serum visfatin was also the prominent biomarker adipokine in treated T2DM
while leptin was the highest in obese (BMI < 30). These metabolic disorders did not affect serum levels of the
assessed immunity indices. With the increasing epidemic of obesity and T2DM in the world, these adiposity
markers  that  amalgamate  metabolic and inflammatory signals deserve to be examined by further researches
to demonstrate their  potential  roles  in the treatment and prevention of  obesity and diabetes as well as
planning of therapeutic strategies.
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INTRODUCTION These molecules act as an endocrine, paracrine or an

The worldwide  incidence of  obesity and diabetes inducing obesity, diabetes, hypertension and
has been rapidly increased in the last two decades. cardiovascular diseases [3, 4].Among adipokines, leptin
According to W.H.O report, obesity and diabetes have and adiponectin are two important metabolically active
been classified as a growing epidemic and if immediate proteins with many physiological and pathological
action was not taken, millions will suffer from an array of functions in the human body. Leptin is a 169kDa protein,
serious weight-related disorders. Excess weight affects whose levels are directly correlated with the amount of
two thirds  of  the  U.S. adult population and increases body fat, which ranges from 5 to 10ng/mL in healthy
risk  for  cardiovascular disease and  diabetes  [1]. individuals and up to 40–100ng/mL in obese subjects. A
Adipose tissue secretes different adipokines, which are wide  range  was   noticed   in   leptin   levels  27.8 ±8.4
active metabolic molecules having different functions (8.8-50.5) ng/ml in overweight or obese postmenopausal
such as immunity (complement factors), endocrine women [5]. Leptin is a 164 amino acids [6], which
function (leptin, sex steroids, various growth factors), positively regulate body weight through their receptors
metabolic   function    (adiponectin,    resistin)   and by  modulating  metabolic  function and energy balance
cardio-vascular    function    (angiotensinogen)   [2]. [7, 8]. In contrast, adiponectin is a 244-amino-acid [9]

autocrine signals and affect many biological activities
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which negatively regulates obesity and optimize energy MATERIALS AND METHODS
balance. It has  been  shown  that adiponectin protect
from insulin sensitivity, weight loss, glucose regulation Design and Target Patients: A total 113 of Saudi male
and fatty acid catabolism [10] and cardiovascular disease adults subjects  (20 to 49year)  were enrolled and
[11]. These anti-inflammatory effects of adiponectin seem classified into four groups:
to be mediated through the activation of immune cells Group  I-29Healthy   subjects   with   BMIranges
[12].   Other    circulating   adipokines    include   visfatin, (from 18.5 to <25) that served as a control, which were
apelin and resistin. Visfatinis 491 amino acids with a classified as glucose tolerante persons (fasting plasma
hypoglycaemic effect in human [13] and positively glucose < 6.1 mmol/L and 2 hrs glucose <7.8 mmol/L).
regulate the BMI and visceral fat mass with increased Group II-24 Overweight Subjects who have weight gain
concentrations  seen   in   obesity,    T2DM,   gestational (overweight) (BMI=25-29. 99). Group III-25 Obese
diabetes [14-20]. In addition, visfatin has anti-apoptotic subjects with obese (BMI < 30). Group IV-35 patient
activity and has a regulatory role in immune and having T2DM has and HA1c higher than 7 they were
inflammation [21]. receiving glucophage(metformin) as a treatment.

Apelin is a new  adipocytokine,   which   regulates The Ethics Committee of Biological and Medical
multiple  physiological   functions,  including  appetite, Research for the University of Dammam. No. (HAP-05-D-
cell   proliferation   and  glucose  utilization  [22, 23]. 003) has approved the research.
Apelin required in the pathogenesis of many
complications of obesity such as hyperlipidemia and Medical History: All patients were Saudean men, non-
T2DM. It is noted that plasma apelin level increases smokers, non-infected diseases. Inclusion criteria
significantly in obesity associated with insulin resistance included that participants should be free from-
and hyperinsulinemia [24]. Resistininvolved in many hypertension, hyperlipidemia, history of chronic, cardiac,
inflammatory processes and associated with the obesity kidney or liver disease. Subjects having all  these
and T2DM [25]. Serum resistin values might be elevated problems  were  excluded and no other endocrine
due to a higher  mass of fat and adipocytes in the obese disorders  except   T2DM  and  obesity  alternatively.
or overweight patients, but correlations with BMI or with Ages and sex were matched in the groups.
other metabolic parameters might not be positive [26].
Other studies have also confirmed the positive link Blood Collection: It was ensured that healthy and
between obesity, insulin resistance and increased serum patients groups were fasted for 12 hours. Blood samples
resistin in humans [27]. were taken with the help of the blood bank and endocrine

It  has  been  reported  that  the  obesity-increased clinic of the King Fahad Hospital of the University of
the  production of leptin (pro-inflammatory) and Dammam. Then serum was kept in temperature (- 18°C)
decreased adiponectin (anti-inflammatory). Nutrient and while the remaining work analyzes, the patient's
excess triggers endoplasmic reticulum stress; leading to consent and signature to participate was done, also
hypoxia occurring in hypertrophied adipose tissue objectives of the study were clarified. 
enhance the expression of inflammatory genes and
stimulates immune cells [28] Over weight subjects Biochemical Assays: Blood was collected to assess
markedly had higher measures of adiposity and serum HbA1c. Then serum was separated for the other following
concentrations of immunoglobulines (IgG, IgA and IgE) assays (glucose, insulin, adipokines, complements and
than non-obese children; the opposite was true for IgM immunoglubulins).
[29]. The Asian populations are at high risk to develop
T2DM,   insulin   resistance   and   cardiovascular Metabolic Parameters: SIEMENS streem lab - Dimension
disease,  as  a  result  of  the  modified  dietary  and  life clinical chemistry system-RXL max (USA) with kits from
style. Obesity is a well recognized risk factor  for  the SIEMENS were used  for  fasting serum glucose and
development of diabetes but the  mechanism remains HA1c determination.
unclear. The aim of the current human study was to Serum insulin measurement was done using the
assess the circulating serum concentrations of ABBOT AxSYM SYSTEM from Axis-Shield Diagnostics,
adipocytokines  and  their  relation  to  metabolic  and Ltd.  Dundee.  UK   for   Abbot  Diagnostic  Division.
immune parameters in obesity and after insulin treatment 2009, the AxSYM Insulin assay is based on the
in T2DM Saudi patients. Microparticle Enzyme Immunoassay (MEIA) technology.
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No cross-reactivity with proinsulin (0.016% at 10 pg/Ml). mechanism to correct insulin deficiency [32]. Although it6

All adipocytokines assays Leptin, adiponectin, was reported that visfatin is an independent correlation
resistin, visfatin and apelin were determinated using factor  for  T2DM  patients, even the  known  biomarker
theenzyme-linked immunosorbent assay (ELISA) (as HA1c and glucose) were full adjusted, but many
produced by Phoenix Pharmaceuticals. USA. studies confirmed that elevation in plasma visfatin

Serum immunoglobulins (IgG, IgA, IgM, IgE) and concentrations  has  been  reported  in T2DM  patients
Complement component C3 and C4were measured using [14, 15, 24, 32, 33].
BN proSpec System Produced by SIEMENS. In the obesity and overweight patients of the current

Statistical Analysis: SPSS software version 19 was used with healthy group; this result was not agreed with
for data analyzing.NOVA-test has been done to calculate previous studies which reported that the levels of these
F value for healthy and other patients group. LSD test adipokines upregulated and elevated in obese humans
was done also to compare means between groups. and both exert beneficial actions [24, 35]. Normal serum
Pearson  test was used to  test  the correlation between levels of insulin has been seen in T2DM patients, but the
the assessed parameters. The results were presented as high insulin level was in obese group BMI $ 30 when
mean ± standard error. Statistical significance was at the compared with overweight one, it may be attributed to
level of (p$0.01) and (p$0.05). hyperinsulinemia as a symptom of  obesity, it  showed

RESULTS AND DISCUSSION adiponectin. It could be suggested that resistin might

Visfatin is a new adipokine that has a principle role in Saudi patients and may had a role in insulin resistance.
regulation of insulin secretion in pancreatic cell. It has Also Pearson test revealed that there was a significant
been reported that a lower level of visfatin in T1DM than complication [24, 36]. Table (1) showed that serum leptin
controls with significant correlation between visfatin and of obesity group BMI < 30 had the highest level
HA1c [30]. In the present study, visfatin levels were (94.21±12.09ng/ml) in comparison with healthy control
significantly (p>0.05) elevated in treated T2DM group group (42.30±7.94ng/ml) and among all groups with
(7.69±.87) than healthy control (5.07±.54). while no significant level at (p > 0.01), Pearson test in current study
significant difference was observed in participants in the promoted that there was a positive correlation between
overweight (6.24±.45)  and  obesity  groups (5.59±.53). leptin and both of weight, BMI in T2DM and overweight
The highest significant value of HbA1c was in treated group. The result was similar to the previous works, where
T2DM was similar to the previous study [31], which they found that high leptin level in obese BMI $30 was
showed that the non-enzymatic glycation of proteins, risk indicator [37]. This adipokine did not change in
mainly of hemoglobin was elevated in DM. The high ratio T2DM  patients in the present study which was not
of HA1c in the present study was synchronized with agreed with the previous work [38].The result of leptin
normal level of fasting glucose and with the significant encouraged to be concluded that this adipokine is the
highest level of  visfatin, this was supported by our most prominent in obese BMI < 30 but not in overweight
results of Pearson test which revealed a positive highly and T2DM.
significant correlation at the P <  0.01  level  between Adiponectin  revealed  an insignificant decrease in
these parameters, this was in agreement with the previous the two obesity groups when compared with previous
results [32], which has shown that elevated plasma level studies which showed that adiponectin levels correlate
of visfatin correlated with HA1c levels in DM patients. inversely with obesity [39]. In this study, adiponectin also
The noticed euglycemia in T2DM may be attributed by showed negative significant Pearson correlation with
exogenous treatment (glucophage) that may regulate insulin and positive with visfatin and apelin, which may
glucose level, the synchronized highest level of visfatin be indicated to its tendency to be against obesity as the
was significantly high in treated T2DM when compared authors reported that visfatin and apelin are singular
with all groups. Visfatin may play an important role in adipokines among fat tissue hormones which are up
reduction of glucose level as explained by Bloom garden regulated in the obesity and exert useful effects [24].
[33], where visfatin attaches with insulin receptors leading The  functions   of  resistin  between  glycemia,
to glucose utilization and reduction of its release, the insulin resistance, diabetes and obesity, is still debated.
variation invisfatinlevel may be used as a compensatory Our  results  commensurate   in the normal range and did

study, apelin and visfatin did not change significantly

that resistin positively correlated with leptin, apelin and

have indirect role in the pathogenesis of T2DM in these
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Table 1: Serum concentrations of adipocytkines, metabolic parameters, immunoglobulins and complement factors in healthy, treated T2DM , overweight

and obese male adult subjects

Obese groups   

--------------------------------------------------------------------

Healthy group Glucophage treated T2DMgroup Over WeightBMI=25- 9,99 Obesity  BMI = 30

Parameters N=29 N=35 N=24 N=25 F Sig.

Hight 172.83±1.43 171.34±1.21 171.98±1.78 171.92±1.63 .894

Weight 66.68±1.95a 74.85±1.83ab 80.66±1.68ac 111.98±5.37abc .000

BMI 22.20±.41a 25.43±.53ab 27.54±.31ac 37.69±1.66abc .000

Leptin (ng/ml) 42.30±7.94a 56.62±9.92b 31.50±6.29bc 94.21±12.09abc .001

Adiponectin(ng/ml) 11.91±2.02 10.94±1.27 9.09±1.27 9.37±1.32 .713

Resistin (ng/ml) 5.25±.87943 5.32±.74325 3.71±.47087 5.23±.74827 .413

Visfatin (ng/ml) 5.07±.54a 7.69±.87ab 6.24±.45 5.59±.53b .029

Apelin (ng/ml) 1.45±.18 1.45±.08 1.31±.07 1.40±.08 .837

HA1c (%) 5.40±.08a 8.11±.39ab 5.57±.06b 5.74±.09b .000

GLU (mg/dl) 85.51±2.54a 82.77±16.71ab 83.95±3.34b 98.60±3.51b .000

Insulin (Uu/ml) 35.03±5.31 40.67±6.96 26.80±4.68c 51.20±8.18c .100

IgM(mg/dl) 123.33±9.79 107.31±7.44 102.96±8.45 109.93±5.63 .329

IgE1(IU/ml) 467.26±197.01 390.34±199.96 349.42±171.40 634.48±338.41 .857

IgA(mg/dl) 271.43±18.31 293.50±23.69 295.33±21.53 288.96±20.80 .861

IgG(mg/dl) 1324.8±56.92 1266.2±49.00 1333.5±54.51 1323.4±48.68 .763

C3(mg/dl) 157.05±6.98 175.34±8.00 165.04±5.31 171.69±9.41 .329

C4(mg/dl) 34.02±1.89 37.09±2.32 33.76±2.34 31.54±1.63 .279

Data indicate mean ± SE 

superscripts  in the same row indicate significant difference at P> 0.01 between the group and healthy groupb  superscripts  in the same row indicate significant

difference at P$ 0.01 between the group and  Glucophage treated T2DM groupc   superscripts  in the same row indicate significant difference at P$ 0.01 between

the group and  overweight group

not show significant differences among the groups which actions. Pearson test showed that there was a significant
was similar to published work, which narrated that plasma positive correlation between visfatin and C3 and C4, then
resistin level did not differ between the groups diabetic we expect that visfatincould repair the expected immune
and non diabetic, as well as resistin does not appear to dysfunction, which may result from a weak action of
have  an  important  link with  insulin resistance and internal insulin and they maintained the normal levels of
T2DM in human[14, 40]. As it was explained above in serum   immunoglobulins  and complement factors [43],
obesity- it implied that resistin may not be involved the levels of complement factors C3, C4 and
directly in metabolic changes in T2DM glucophage immunoglobulins IgG, IgA, IgE, IgM were imperative in
treated patients. In contrast, our results are not agreed humoral adaptive immune system against infections. The
with previous study, which found that T2DM subjects high level of leptin in obese group BMI # 30 is a risk
have significant higher resistin concentrations correlated indicator, although immunoglobulins didn’t change, it
linearly with BMI [41]. Additionally, it has been reported may lead to immune disturbance, it was reported that
found that serum resistin levels were higher in T2DM leptin promoted autoimmune damage of Pancreatic beta
patients compared with the controls; plasma resistin cells and increased interferon-gamma production
levels were higher in T2DM and obese subjects than in significantly in peripheral T-cells [44]. Pearson test
non-diabetic obese patients [42]. revealed that C3 have a significant positive correlation

Normal values of  immune indices in T2DM group with weight, BMI and leptin and it’s well known that all
may be attributed  to the controlled level of glucose and these parameters increased with obesity which may
to the high level of visfatin which relieved the support by the previous study. These results indicated
pathological effects of T2DM. It could be said that the importance of taking these adipocytokines in
exogenous regulator treatment and the noticed high level consideration as biomarkers for T2DM and obesity during
of visfatinparticipate in the regulation of glucose treatment.The potential role of serum adipokinesas
concentration; this suggestion is supported previously biomarkers in metabolic disorders cannot be ignored to
[19], which reported  that visfatin mimicked insulin prevent the future T2DM. 
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CONCLUSION 8. Hegyi, K., et al., 2004. High leptin level is

It may concluded that in addition to HA1c, serum
visfatin may be suggested the most prominent biomarker
adipokine in Glucophage treated T2DM while Leptin the
most prominent one in obese BMI # 30, but the studied
metabolic disorders diseases did not affect serum levels
of adiponectin, resistin and apelin. It could be said that
high level of visfatin contributed in the regulation of
serum glucose in treated T2DM and may maintain the
normal levels of serum immunoglobulins and complement
factors C3 and C4. It also seems that visfatin was a
potential supporter to insulin actions in Glucophage
treated T2DM. Finally regulating of adipokines especially
visfatin and leptin concentrations in T2DM and obese
patients  respectively  will be a promise novel approach
for managing metabolic disorders. 
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