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ABSTRACT

Adiponectin, an adipocyte-specific protein, is associated with cardiovascular risk factors in
diabetic patients. The study objective was to determine whether the serum adiponectin
concentration was associated with lipid profile and body composition indexes in type 2 diabetic
patients. For this purpose, Forty three obese sedentary (BMI>30) with type 2 diabetic were
enrolled to the study. Serum adiponectin, lipid profiles and anthropometrical indexes were
measured in all patients after an overnight fasting. Pearson correlations method was used to
determine the relations of adiponectin with other variables in obese subjects. Serum adiponectin
levels were negatively correlated with triglyceride (TG), total cholesterol (TC), triglyceride to
High Density Lipoprotein cholesterol (TG/HDL), visceral fat and abdominal circumference
(p<0.05). There was no significant relationship between serum adiponectin with HDL and body
mass index (p>0.05). Our finding support this hypothesis that adiponectin is a appreciate
predictor of cardiovascular risk factor in type 2 diabetic patients.
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INTRODUCTION

Nowadays obesity and increase in fat tissue, ealheabdominal obesity are the major problems
of public health in the worldwide that will causgsonic cardiovascular abnormalities especially
type 2 diabetic in middle-aged people and adulfd\hite adipose tissue is an main source of
energy storages and have special significance enggrhomeostasis. Serum lipids disturbance
play an important role in increasing the risk ofdtavascular abnormalities in patients with type

2 diabetes [1]. Type 2 diabetes is a disease tetatebesity and a risk factor for cardiovascular
disease which is also associated with arthrosckeraisd [2]. Some studies have introduced
expansion factors of cardiovascular diseases cdusggpe 2 diabetes as dyslipidaemia, increase
of triglyceride (TG) and low-density lipoprotein L) and decrease of high dense lipoprotein

(HDL) [3,4]. Other studies have also reported thease of total cholesterol (TC) to HDL ratio
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(TC/HDL) as more appropriate indices to predictdearascular diseases related to type 2
diabetic [5].

On the other hand, adipose tissue is not only arhiaustible source of fat reserve but also an
endocrine organ that secrete some biologicallywadatytokines named adipokines such as leptin,
resistin, Visfatin and also adiponectin which playsimportant role in energy homeostasis and
fat - carbohydrate metabolism [6, 7]. AdiponecBnan 247 amino acid peptide hormone with
molecular weight of 30 Kilo Dalton (30KD) which du® its anti-atherogenic and anti-
inflammatory role has an effect on energy homeastasd body weight [7]. It also plays a
crucial role in insulin resistance and type 2 diaben obese people (8, 9). Findings suggested
that adiponectin is a predictive index for insulasistance in type 2 diabetes [10]. Other studies
have also repeatedly reported the increase of fimélle indexes in diabetes patients [3, 4].

Since the lipid tissue is considered as the maincgs of synthesis both adiponectin and lipid
profile indices such as TC, TG and LDL, this quastis raised that whether there is a significant
relationship among serum adiponectin levels wigidliprofile indexes and anthropometrical

variables such as body mass index (BMI) and visdatdype 2 diabetes patients. In contrast to
what is the case for most adipose-tissue produca@ips, plasma adiponectin levels are found
to be lower in obese subjects than in lean subjectd negative significant correlation between
plasma adiponectin levels and BMI have been shastimin humans and in animals [11,12].

In addition, some recent evidence also reportetl Ffi@sma adiponectin concentrations were
negatively correlated with TG, LDL and intracellulfat storages [13,14] and its positive
correlation with HDL [11, 15]. Recent evidence atgport some of the actions of adiponectin
in the liver and muscle, which result in improvegsulin sensitivity, decreased plasma FFA,
decreased secretion of VLDL and decreased hep@&isyhthesis [16].

However, despite the above-mentioned findings, setudies have also reported that there are
no relationship among systemic adiponectin leveith Wpid profile indices, anthropometric
variables and visceral adipose tissue [17, 18].tA@ostudy showed that systemic adiponectin
levels are not related to the body fat level [1B]is also expressed in other studies that
adiponectin levels are not related to waist cireeneice, BMI, HDL and its relation with insulin
resistance is independent of adiposity [20, 21].

Review of research evidence shows that there mn&radiction among the findings concerning

the relationship among adiponectin levels and Iidfile and anthropometric indexes in type 2

diabetes patients and there is not a general censeamong the results. Therefore, the aim of
present study is determining the relationship betwserum adiponectin and the variables in
middle-aged obese men with type 2 diabetes.

MATERIALS AND METHODS

Subject This study conducted on 43 middle-aged obese wmt#mntype 2 diabetic, between 35
and 50 years old who voluntarily participated irs tstudy. This study approved by Islamic Azad
University and Community support for diabetics eats. Informed consent was obtained from
all patients. In this study, a medical history &trieve information about health status, current
medications, alcohol consumption and a physicaiméxation including height, weight, body
mass index and blood pressure, a fasting blood lgagnfor the determination of adiponectin,
lipid profile were performed of all participant.
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Inclusion or Exclusion criteria: Inclusion criteria for study group were determireesdexisting
type 2 diabetic for at least five months, beingnsetn the ages of 30-50 years, having a BMI of
30 or above. All subjects were non-smokers. Alltipgrants had not participated in regular
exercise/diet programs for the preceding 6 mortExslusion criteria for the study group were:
history of alcohol use, having symptoms that may imglicative of ischemia in
electrocardiography, cerebrovascular disease.

Anthropometric measurements: Body weight and height were measured with a stahdar
physician’s scale and a stadiometer, respectivélgnasubjects were in a fasting state when the
participant had thin clothes on and was wearingmaes. Visceral fat and body fat percentage
was determined using body composition monitor (ON\R@inland). Systolic and diastolic
blood pressure was measured using the left armtafesubject had been sitting comfortably for
5 min, using an oscillometric device (Alpikado, dap Two measurements were made every 1
minute and the average of two measurements wasfasethalysis. Body mass index (kg/m?)
was calculated as weight (kg) divided by squareghtént).

Blood sampling: All participants were asked to attend Hematologp lfor blood sampling.
Those patients unable to avoid taking hypoglycednims or other therapeutic drugs within 12
hours before blood sampling were barred from pading in the study. Patients were also told
that avoid using the medicine or hormone prepanatithat affect the carbohydrate and lipid
metabolism. Subjects were asked to avoid doingha&ayy physical activity for 48 hours before
blood sampling. A venous blood sample was colleti@u all the subjects who came after a 12-
h overnight fast between the hours of 8 to 9 anvo8lsamplings were performed in order to
measuring of fasting serum adiponectin, total cktel®l, triglyceride, high Density Lipoprotein
cholesterol and low density Lipoprotein cholesterbbtal cholesterol, HDL cholesterol and
triglycerides were measured using the colorimegizymatic method (Pars Azmoon Kit,
Tehran). Serum adiponectin was determined by ELi84hod, using a Biovendor- Laboratorial
kit made by Biovendor Company, Czech. The Intraagsoefficient of variation and sensitivity
of the method were 3.9% and 5-50 ng/mL, respedgtivel

Statistical analysis:All values are represented as mean = SD. Data amab/zed by computer
using SPSS software version 15.0. Pearson cooefaivere used to establish the relationship
between adiponectin concentration with lipid pesdiland anthropometrical indexes on obese
subjects.

RESULTS AND DISCUSSION

Mean and standard deviation of biochemical andraptimetric indexes of studied patients are
shown in Table 1. A total 43 middle-aged obese mvéh type 2 diabetic participated in the
present study. Findings obtained from spearmanysisalshowed a negative significant
relationship between fasting serum adiponectin aiitlominal obesity indices and visceral fat (p
= 0.000). In the other hand, increasing in viscéatlevels in studied subjects was accompanied
to decreasing serum adiponectin. An inverse sicamfti relationship was observed between
fasting triglyceride levels and serum adiponectivels (figure 1). Adiponectin also correlated
negatively with total cholesterol (figure 2). Altingh the relationship between adiponectin levels
with LDL and HDL in patients was linear, or on tbéher hand decreasing adiponectin was
accompanied with decreasing HDand increasing LDL, but these relationship was not
statistically significant. Another important findjnof present study is negative significant
correlation between fasting serum adiponectin Wi@/HDL ratio that is as precise predictive
index for cardiovascular diseases (figure 3).
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Table 1: Anthropometrical and laboratory characteristics, and their relation with serum adiponectin in
middle-aged obese males with type 2 diabetic.

Variable Mean | Standard Deviation Range | p-value | R
Age (year) 44 7 35- 50 0.104 | 0.48
Weight (kg) 91 7 83-99 0.003 | 0.42
Height (cm) 173 6 165- 184 | 0.000 | 0.52
Systolic blood pressurdmmHg) 130 19 10-16 0.004 | 0.41
Diastolic blood pressurelmmHg) | 84 8 7-10 0.053 | 0.28
Total cholesterol(mg / dl) 219 28 145-283| 0.001 | 0.45
Triglyceride (mg/ dl) 187 62 112-325| 0.000 | 0.59
Low density lipoprotein (mg /dl) | 135 35 99-171 0.341 | 0.18
high density lipoprotein(mg /dl) | 47 4.43 40- 54 0.567 | 0.08
TC / HDL ratio 4.66 0.35 3.60-5.20 0.000 | 0.57
Body mass indexkg/nt) 31 2.61 30- 34 0.843 | 0.03
Visceral fat 13.45 1.93 9-17 0.007 | 0.38
Adiponectin (ug / ml) 4.55 1.25 24-65| - | -
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Figure 1: The correlation pattern between serum adipnectin and triglyceride concentration in diabeticpatients

Our study show that adiponectin as anti-inflammatoytokine that secreted by adipose tissue
has a high relationship with cardiovascular risétdes in type 2 diabetic patients, although the
molecular mechanisms for this are less understibtad.generally accepted that cardiovascular
diseases are the most important factors of mortalithe present world [22]. Lipid abnormalities
in metabolic syndrome and type 2 diabetes are tlggne of cardiovascular diseases. White
adipose tissue is a major site of energy storagke amnit stores body energy in the form of
triglyceride and it is released into the bloodstmeavhen needed [23]. The increased
concentration of circulatory cytokines as a restilnflammation are main factor the incidence of
cardiovascular patients, metabolic syndrome, amtially type 2 diabetic [24]. Cytokine term
includes a group of polypeptide hormones mostlyt®sized or produced by adipose tissue [25].
In fact, deregulated adiponectin secretion fromftidissue of obese individuals contributes to
the development of systemic low-grade inflammatiosulin resistance and metabolic syndrome
or type 2 diabetic [26].
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Figure 2: The correlation pattern between serum adipnectin and total cholesterol concentration in diabtic patients
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Figure 3: The correlation pattern between serum agionectin and TC/HDL ratio in diabetic patients

Circulating adiponectin levels in normal subjects been reported as 5—2§/ml [25]. The most

effective factor to reduce adiponectin in humanshssity [27]. The findings of present study
support inverse significant relation of serum adgxtin with fasting triglyceride and cholesterol.
These findings suggest that in proportion to inseeaf serum triglyceride and cholesterol levels
in type 2 diabetes patients, serum adiponectin exanation as an anti-inflammatory cytokine
with anti-atherogenic and anti-diabetic charactessis reduced. In fact, according to high
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significant correlation of adiponectin with triggnede, it can be concluded that serum
triglyceride is an appropriate predictor of adipcielevels in type 2 diabetes patients.

To support these findings, some recent evidenae slpport significant linear relationship of

serum triglyceride and cholesterol levels with egst adiponectin levels in obese patients with
diabetes [13, 14, 16]. Appropriate levels of adgaim has been shown to improve insulin
sensitivity, increase rates of fat oxidation, dasee muscle lipid content, and reduce muscle
inflammation and vascular injury [28].

Several studies have suggested that that the agliporievels are inversely correlated with BMI
[29] whereas in our study, a non-significant relaship was observed between adiponectin and
BMI. Since BMI is the ratio of weight to height amtreases as the weight of people increases,
and it is likely that weight increase in some peapldue to the increase of muscle levels and not
due to lipid levels. In such cases, it is also ljikhat BMI is not an appropriate index for
determining obesity. On the other hand, findingewf study showed that visceral fat index that
is another characteristic of body tissue especathgominal fat were high correlated negatively
with serum adiponectin levels. Research findingdicite that there is a direct relationship
between adiponectin and HDé&vels of blood [29]. In the present study, thatiehship between
adiponectin and HDLwas linear but none-significant. But despite thekla significant
relationship between adiponectin and HDL, finding/sow that TC/HDL ratio that is an
appropriate index in diagnosis of cardiovasculaedses and type 2 diabetic, were negatively
correlated with fasting serum adiponectin. Thisdiig shows that as the levels of serum
adiponectin decreases, TC/HDL ratio as a risk fast@ardiovascular diseases, increases. These
findings support the hypothesis that low adipomeiassociated with prevalent cardiovascular
disease. It should also be noted that low numb@adicipants is a one of the limitations of this
study. On the other hand, it is probably that lackignificant relation between adiponectin with
HDL or BMI in this study to be due to low numberdrticipants who have participated in this
study.
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