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Abstract: Adiponectin decreases in Type 2 diabetes mellitus, insulin resistance and obesity. However,
mcreases n several chronic statuses such as Type [ diabetes associated with nephropathy or cardiovascular
diseases. In this study, we mvestigated whether serum level of adiponectin may be considered as a useful
biochermical marker for differentiating T1DM and T2DM and correlation with lipid profiles, waist circumstance
and body mass index in Kermanshah population, West of Tran. This cross-sectional study was conducted on
100 diabetic patients Type 2 and 89 diabetic Type T and 99 and 66 non diabetic as control group matched for
age and sex with T2DM and T1DM, respectively. Levels of adiponectin, HbAlc, lipid profiles were measured
by ELISA, glycated hemoglobin and enzyme assay, respectively. Our finding showed, levels of serum
adiponectin significantly increased in T1DM patients and decreased in T2DM patients. In addition, serum
adiponectin concentration in T1DM patients was sigmificantly higher of T2DM . Serum adiponectin level was
significantly positive correlation with HbAle in TIDM and with HDL-C in T2DM. Lipid profiles except
of HDL-C were significantly higher in T2DM patients compared with TIDM patients. There was a
significantly negative correlation between serum levels of adiponectin and obesity in TIDM and T2DM.
Hypoadiponectinemia associated with obesity and T2DM patients while closed with T1DM and decrease BMI
and serum adiponectin concentration which may be considered as a useful biochemical marker for differentiating
T1DM and TZDM.
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INTRODUCTION

Today, the adipose tissue as an endocrine organ
with multiple hormones secretion is considered too has
very important effects on the body metabolism reactions
(Combs et al, 2003, Meier and Gressner, 2004).
Adiponectin is collagen-like protein which is composed
of a 244 amino acids and 1s secreted by adipose tissue.
Adiponectin  acts as hormone with anti-inflammatory,
anti-diabetic and anti-atherogenic properties which
regulates the metabolism of glucose and lipid in
insulin-sensitive tissues (natural regulation of insulin
sensitivity). Tt has a wide range of multimer complexes and
combines with its collagen domam to formation 3 major
oligomeric forms: adiponectin with low trimer, medium
molecular weight (hexamer) and high molecular weight
(12-18-mer) (Kadowaki et al., 2006). Different studies have
suggested that the different forms of this hormone have
different activities (Kadowaki et af., 2006, Hara et al.,
2006).

Plasma levels of adiponectin reduced in individuals
with insulin resistance (T2DM), obesity, atherosclerosis,
glucose intolerance (Hara et al., 2002) and increased in
several chronic status such as TIDM with nephropathy
and cardiovascular disease, chronic heart failure and the
end stage renal diseases (Gokulakrishnan et al, 2013).
Adiponectin concentration is approximately, 0.01% of
total plasma protein (Weyer et af., 2001), Plasma level of
adiponectin 13 lower in males than females (Cnop ef al.,
2003). There 15 a negative correlation with intra-abdominal
fats, age, amount of blood glucose level, triglycerides,
C-Reactive Protein (CRP) but a positive correlation with
the level of HDL (Maahs et al., 2007). Low level of
adiponectin in T2DM associated with mcreased the risk
of cardiovascular disease and retinopathy (Frystyk et af.,
2005), so it seems genetic and environmental factors affect
on amount of adiponectin in plasma. Findings of animal
studies (obese/diabetic mice) and T2DM in humans
indicated that injection of the adiponectin (globular
domam) mmprove nsulin resistance, increased of fatty
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acid p oxidation in muscles, decrease of hepatic
gluconeogenesis mediated by cAMP-activated protein
kinase (Menzaghi et af, 2007). In this study, we
mvestigated association between adiponectin levels and
lipid profiles with susceptibility to T2DM, T1DM and
obesity which may be considered as a useful biochemical
marker for differentiating between T1DM and T2DM in
this population.

MATERIALS AND METHODS

This is a case-control study with convenience
sampling in Diabetics center of Kermanshah University of
Medical Sciences in the period between Februarys to June
2015. Personal and family history was unremarkable. The
procedures of the study were approved by the Helsinki
research ethics committee of the Iramian authority ministry
of health according to the World Medical Association
Declaration of Helsmki and a written consent form was
obtained from each patient.

Seven ml peripheral blood in Ethylene Diamine Tetra
Acetic acid (EDTA) (0.5 mM) was obtained from 100
patients with T2DM unrelated (57 female and 43 male with
amean age 56.18+8.9 and BMI »27.4) and 89 patients with
T1DM unrelated (44 female and 45 male with a mean age
19.65+7.33 and BMI = 21.5) all of the diabetics individuals
that contain at least 3 years of experience in diabetes and
165 unrelated healthy individuals consisted of 99 and 66
non diabetic control subjects matched for age and sex
with T2DM and T1DM, respectively.

Measurement of serum adiponectin level: Concentration
of adiponectin m serum was measured by quantitative
sandwich enzyme mmmunoassay techmque (Kit Build
Mediagnost company in Germany with sensitivity
0.6 ng mL.™") according to the manufacturer’s instructions.

Serum lipids: Serum lipid profiles mcluded Low-Density
Lipoprotem  Cholesterol (LDL-C), High-Density
Lipoprotein Cholesterol (HDL-C), Total Cholesterol (TC)
and Tri Glyceride (TG) were measured by the standard
enzymatic method (Pars Azmon lkit, Iran), using an
automated Erba XL-600 (Marnheim, Germany).

Determination of circumstance and body max index: The
size of the round belly by using tape measure non-elastic
was performed with an accuracy of 1 ecm. At first, the
weight of the people with at least clothes and without
shoes by the Taiwanese digital scale with precision
of 0.1 kg for size. We measured height subjects using a
wall stadiometer 44440 making Kaveh carefully 0.1 cm in
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the posture of standing next to the wall without shoes.
Body Mass Index (BMLI) of dividing the weight (kg) on the
square of height (m”) was calculated.

Statistical analyses: Data were analyzed first for
normality of distribution by using the Kolmogorov
Smirnov test. Results were expressed as meantSD for
normally distributed data, median and Interquartile Range
(TQR) for non-normally distributed data and percentages
for categorical data. Comparison of groups was carried
out with Student’s ttest, Mann Whitney U test and
one-way ANOVA as appropriate. The correlation values
of adiponectin concentration with lipids profiles, FBS,
HbAlc%, BMI, waist circumstance and onset age of
diabetes, age of TIDM and T1DM groups were calculated
using Pearson correlation. Statistical sigmificance was
assumed at the p<0.05. The SPSS statistical software
package version 19 was used for the statistical analysis.

RESULTS AND DISCUSSION

Comparison levels of serum adiponectin, lipid
profiles, biochemical variables and other demographic
characteristics between T1DM patients and their control
group and T2ZDM patients and their control group
are summarized in Table 1 and 2, respectively. Serum
concentration of adiponectin (194 (14-30.3) wvs.
16.2(9.2-21.7) pgmL ", p= 0001 and HDL-C (49 (43-34)
vs. 42.5 (38.8-48) mg dL.™', p<0.001) were significantly
higher in T1DM compared with their control subjects,
however LDL-C (86 (78-94.5) vs. 100 (90-115) mg dL ',
p<0.001) was significantly lower (Table 1). We
observed m T2DM patients serum levels of adiponectin
(9.1 (6.3-12.4) vs. 14.5 (8.2-21.5) pg mL ", p<0.001) and
HDL-C (40 (34.3-45) vs. 44 (37-30) ug mL ™", p<0.001) were
significantly lower and serum level of TG 140 (111192)
vs. 111(77.8-160), p = 0.001) was sigmficantly higher
compared with their control groups (Table 2 and 3).

Furthermore, correlations between adiponectin
concentration with BMI duration of diabetes, onset
age of diabetes, waist circumstance, HbA1C, FBS,
cholestercl, LDL-C, HDL-C and TG in T1DM and T2DM
patients are shown in Table 4. There were significant
positive correlation between adiponectin concentration
and HbA1C and FBS (r = 0.255,p=0.016andr = 0.21,
p = 0.045), respectively however a negative correlation
with duration of diabetes (r = -0.22, p = 0.038), BMI
(r =-0.196, p = 0.066) and age (r = -0.196, p = 0.065) In
TIDM patients. Interestingly a sigmficant positive
correlation between adiponectin  concentration with
HDL-C levels (r = 0.31, p = 0.001), onset age of diabetes
(r =021, p = 0.033) and age (r = 0.194, p = 0.053) and
negative correlation with BMI in T2DM patients.
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Table 1: Comparison levels of serum adiponectin, lipid profiles, biochemical variables and other demographic characteristics between Type 1 Diabetes Mellitus

(T1DM) patients and their control group

Variables T1DM Control type 1 p-values
Sex (female/male) 44 (49.4%)/45 (50.8%%) 34 (51.596)/32 (48.5%) 0.994
Age (year) 19.7+£7.3 18.1£8.3 0.23
BMI (kg/m?) 21.9+4.1 22431 0.45
Waist circumstance (crm) 76+11.8 76.7+11.3 0.72
Cholesterol (mg dL™!) 166.4+£29.6 174.2+30.5 0.11
Trigly ceride (mg dL™") 112+51.6 127.7455.6 0.07
LDL-C (mg dL7) 86 (78-94.5) 100 (90-115) #20,001
HDL-C (mg dL™) 49 (43-34) 42.5 (38.8-48) #20,001
Adiponectin (ug mL™) 194 (14-30.3) 16.2 (9.2-21.7) 0,004

Table 2: Comparison levels of serurn adiponectin, lipid profiles, biochemical variables and other demographic characteristics between Type 2 Diabetes Mellitus

(T2DM) patients and their control group

Variables T2DM Control type 2 p-values
Sex (female/male) 57 (5706)/43 (43%) 51 (53.796)/44 (46.3%) 0.967
Age (year) 56.28.9 53.89.1 0.07
BMI (kg/m?) 27.53.0 26.82.2 0.15
Waist circumstance 101.4511.35 102.168.30 0.62
Cholesterol (mg dL™) 191 (168-210) 171 (140-35 *0.002
Trigly ceride (mg dL=1) 140 (111192) 111 (77.8-160) #0,001
LDL-C (mgd LY 100 (97-119) 101 (87.3-118) #0,081
HDL-C (mgd 1) 40 (34.3-45) 44 (37-50) #0,002
Adiponectin (ngml. ") 9.1(6.3-12.4) 14.5 (8.2-21.5) #<,001

Table 3: Comparison levels of serum adiponectin, lipid profiles, biochemical variables and other demographic characteristics between T1DM patients and

T2DM patients

Variables T1DM T2DM p-valies
Sex (female/male) 44 (49.4%)/45 (50.6) 57 (57%)/43 (43%) 0.29
Age (year) 19.77.3 56.28.9 <0.001
BMI (kg/m?) 21(18.6-24.9) 27.3(25.2-29.7) #<(.001
Waist circumstance (cim) T5(68-80.5) 100 (96-110) #0001
Cholesterol (mg dL ™) 168 (146.5182) 191 (168-210) #<(.001
Trigly ceride (mg d.™!) 105 (75-132) 140(111192) *0.019
LDL-C (mg dL™) 86 (78-94.5) 109 (97-119) #<(.001
HDL-C {mg dI.™") 49 (43-54) 40 (34.345) *<(.001
Adiponectin (ugmL™") 19.4 (14-30.3) 9.1(6.3-12.4) #<(.001
Duration of diabetes 3(2-6) 4(6-12) #0001
HbALC (%) 8.51.4 8.21.41 0.09
Fasting blood sugar (mg dL™1) 180.279 192.466.6 0.24

Statistical anatyses were done using t-test and by *non-parametric 2 independent samples test Mann-Whitney

Table 4: Comrelation between adiponectin concentrations with BMI, duration of diabetes, onset age of diabetes, waist circurnstance, HbA1C, FBS, cholesterol,
LDL-C, HDL-C and TG have been compared in T1DM and T2DM patients

Variables Adiponectin level inT1DM patients Adiponectin level in T2DM patients
Onset age of diabetes r=-0.074, p=0.49 r=0.21, p=0.033

Age (year) r=-0.196,p = 0.065 r=10.194, p=10.053

BMI (kg/m?) r=-0.2, p=0.046 r=-0.02,p=0.8

Waist circumstance (crm)
Cholesterol (mg dL ™)

Trigly ceride (mg dL™")
LDL-C (mg dL.™Y)

HDL-C (mg dL™9)

Duration of diabetes

HbALC (%)

Fasting blood sugar {mg dL.™)

r=-0.179, p = 0.093
r=-0.141,p=0.19
r=-0.02,p =085
r=-0.05, p = 0.64
r=-0.096,p=0.38
r=-0.22, p=0.038
r=0.255,p=0.016
r=0.21,p=0.045

r=0.12,p=023
r=0.12,p=022
r=0.01,p=09
r=0.085 p=0.39
r=0.31,p=0001
r=-0.05,p=0.6
r=0.03,p=08
r=0.1p=032

CONCLUSION

Obesity and metabolic syndrome have a widespread
prevalence and 1s one of the very mmportant health
problems (Rambar et af, 2012). Adiponectin 1s
secreted from adipose tissue and may be associated with
various metabolic diseases such as diabetes mellitus
(Gokulakrishman et al., 2013). Previous studies indicated
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that adiponectin affects on msulin synthesis and
consequence play a role in glucose and lipid metabolism
(Gokulakrishnan et al., 2013; Kadowaki et al., 2006). This
case control study demonstrated there was negative
correlation between decreased level of adiponectin with
obesity and increased risk of T2DM. So, we suggest
adiponectin may have a protective role against
T2DM. Moreover, results of this study mdicated a
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hyperadiponectinemia may be associated with T1DM.
These findings were consistent with results obtained by
Gokulakrishnan ef af. (2013) that reported adiponectin
concentrations were higher in T1DM and lower mn T2DM
compared with the control group. Owr results indicated
patients with TIDM have higher serum levels of
adiponectin and HDL-C compared with T2DM subjects.
Although in T2DM patients BMI, waist circumstance,
cholesterol, TG and LDL-¢ serum concentration were
significantly higher than in compared with T1DM group.
Urbanavieius ef al. (2000) assessed adiponectin  plasma
concentration in individuals with pre-diabetes and to
compare it with the plasma concentration in newly
diagnosed T2DM and control group. They reported that
serum adiponectin level was lower in obese subjects in
compare with non-obese control groups but the difference
was not considerable. Adiponectin level was same in
pre-diabetes and T2DM groups and was significantly
lower than in control group (Urbanavicius ef al., 2008).
Results of this study indicated that there 1s a straight
correlation between adiponectin levels and HbA1C and
FBS serum concentration in TIDM patients and also
between adiponectin concentration with HDL-C levels,
onset age of diabetes and age in T2DM patients. Li’s
meta-analysis  study about correlation  between
Adiponectin level with risk of T2DM showed higher
adiponectin levels has protective effect on risk of T2ZDM
among various populations mncluding East Asians, Asian
Indians, African Americans and Native Americans
accordance with a dose-response ratio (Li et al., 2009).
Forsblom ef al. (2011) indicated adiponectin had positive
associated with all-cause mortality durng a median of
11 years and the highest adiponectin concentrations in
TIDM patients was associated with the shortest
survival. Moreover, their results showed the mortality
risk adjusted with adiponectin was not correlation with
glycaemic and lipid control. Barne et al. (2008) in their
research mentioned mean adiponectin levels, adjusted
for age, sex and Tanner stage were higher in persons
with T1DM than in control subjects, also a positive
relationship between adiponectin and HbAlc in youth
with TIDM, even after adjustment for age, sex and
race/ethnicity. Heilman e al. (2009) reported children with
diabetes had sigmficantly elevated blood pressure,
plasma, high sensitive C-Reactive Protein (hsCRP),
Intercellular Adhesion Molecule-1 (TCAM-1), adiponectin
levels and decreased homocysteine, Asymmetric
Dimethylarginine (ADMA), concentrations than their
control group. Uttra et al. (2011) studied the distribution
and pattern of hyperlipidemia in patients who suffer from
diabetes mellitus. They reported diabetic patients have a
mcreased risk of develop hyperlipidemia and the pattemn
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of lipid abnormalities was high triglyceride in 22 (31%)
patients, highT.DL in 14 (19%), low HDL in 08 (11%0), high
cholesterol n 10 (14%) and combined hyperlipidemia
m 18 (25%) diabetic patients. T1DM cluldren and
adolescents were more susceptible to dyslipidemia in
compared with healthy control and in compared with
normoealbuminuric children had a higher mean waist
circumference (Mona et al., 2015). Our findings showed,
hypoadiponectinemia associated with obesity and T2DM
patients while hyperadiponectinemia closed with T1DM
and decrease BMI. These results indicated that serum
adiponectin concentration which may be considered as a
useful biochemical marker for differentiating T1DM and
T2DM in this population. Further studies with larger
sample sizes and different ethmcities are necessary to
verify our findings.
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