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AbstrAct

ObJEctIVE: the investigation of the relationship between high density lipoprotein (HDL) 
and adiponectin. DEsIGN: thirty-seven obese or overweight [body mass index ≥27 Kg/m2], 
hypertriglyceridemic patients underwent one of the following interventions for 3 months: 1) 
Low-calorie diet (n=19), 2) Low-calorie diet plus fenofibrate (n=18). rEsULts: circulating 
total adiponectin did not change significantly in the low-calorie diet group. However, in the 
subgroup of patients whose high density lipoprotein cholesterol (HDL-c) decreased over the 
first month of diet, a statistically significant reduction of the circulating total adiponectin 
was observed (p=0.010), while in the subgroup of patients whose HDL-c increased over the 
latter 2 months of the diet, an increase in circulating total adiponectin over the 2 months was 
found (p=0.043). the percentage change of HDL-c over the first month of diet was positively 
correlated with the percentage change of circulating total adiponectin (r=0.579, p=0.019). 
the percentage change of HDL-c over the 3 months of diet was positively correlated with the 
percentage changes of circulating total adiponectin (r=0.527, p=0.030) and high molecular 
weight (HMW) adiponectin (r=0.524, p=0.031). the change in circulating total adiponectin 
over the first month of diet was positively correlated with the HDL-c at 1 month (r=0.606, 
p=0.013). the change in HMW adiponectin over the 3 months of diet was positively correlated 
with the HDL-c at 3 months (r=0.602, p=0.011). the percentage change of circulating HMW 
adiponectin over the first month of fenofibrate treatment was positively correlated with the 
percentage change of HDL-c (r=0.594, p=0.012). cONcLUsIONs: HDL is positively cor-
related with the changes in circulating adiponectin during dietary and fenofibrate treatment.
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INTRODUCTION

Adiponectin is an exclusive product of adipocytes. 
It augments insulin sensitivity and, in general, exerts 
a multitude of beneficial metabolic actions.1 Several 
factors affect the levels of circulating adiponectin,2 
including obesity, in which plasma adiponectin levels 
are downregulated.3,4 Weight loss can induce metabolic 
changes, including the plasma levels of adipokines.5 
With regard to the impact of weight loss on the levels 
of circulating adiponectin, there is considerable dis-
crepancy in the literature. Specifically, some studies 
have demonstrated a rise of adiponectin levels dur-
ing dietary interventions,6-13 whereas others could 
not confirm such changes.14-20 Therefore, changes in 
circulating adiponectin during dietary interventions 
may not be due to the weight loss per se but may 
represent a secondary phenomenon. The present 
study aimed to investigate the diet-induced changes 
of circulating adiponectin.

Adiponectin concentration in the blood has been 
found to be positively correlated with serum levels 
of high density lipoprotein cholesterol (HDL-C), 
independently of body mass index (BMI) and indices 
of insulin resistance, in a steady metabolic state.21 No-
tably, a previously published study has demonstrated 
that high density lipoprotein (HDL) may increase 
the expression of adiponectin in adipose tissue,22 
indicating that changes in the circulating HDL may 
affect the expression of adiponectin and its secre-
tion into the blood stream. However, there are few 
studies showing an association between the change 
in circulating adiponectin and changes in HDL-C 
during interventions that alter HDL-C levels, such 
as dietary4,14 and fibrate23 treatment. Moreover, these 
studies referred only to total adiponectin and not to 
high molecular weight (HMW) adiponectin, which 
is the most biologically active fraction of adiponec-
tin.1 Furthermore, no reports exist on the relation-
ship between changes in circulating adiponectin and 
HDL-C levels during brief short dietary interventions. 
This issue is of major significance since weight loss 
regiments result in an initial suppression of HDL-C 
followed by a subsequent elevation of its levels.24 
The current study therefore attempted to elucidate 
whether HDL-C is the main determinant of plasma 
total adiponectin and HMW adiponectin levels, in 
a steady metabolic state and during short-term and 

medium-term interventions that change HDL-C, such 
as dietary and fenofibrate treatment. Another aim of 
the present study was to examine whether changes of 
circulating total adiponectin and HMW adiponectin 
correlate with changes in the BMI.

maTeRIals aND meTHODs

Subjects

In the present study, 37 subjects (20 males and 17 
females), aged 18-79, were recruited. Inclusion crite-
ria were: BMI ≥27 Kg/m2 and hypertriglyceridemia 
(Triglycerides (TRG) ≥150 mg/ dL). Exclusion crite-
ria were: age less than 18 years old, kidney disease, 
liver disease and any endocrine disorder other than 
obesity or Type 2 diabetes mellitus, as well as change 
of body weight (BW) at more than 5% of the initial 
BW during the last 3 months and taking any of the 
following drugs within 3 weeks before the start of the 
study: hypolipidemic agents, antidiabetics, drugs for 
weight loss.

Methodology

Participants were randomly assigned to 2 schedules 
of medical intervention: 1) Hypocaloric low-fat diet 
(n=19), 2) Hypocaloric low-fat diet with the concomi-
tant oral administration of micronised fenofibrate 
(200 mg per day) (n=18). Informed consent was 
obtained from all patients and the study was approved 
by the Ethics Committee of the University Hospital 
of Ioannina. All participants completed 4-day diet 
records at baseline, after 1 month and after 3 months 
of treatment. The treatment groups did not differ in 
their nutrient intake at baseline. A dietician calculated 
each patient’s basal energy requirements and activity 
level and prescribed an individualized low-fat diet 
designed to bring about a 500 to 1000 kcal reduction in 
daily energy intake. The administered diets consisted 
of a mean of (mean±SD) 1471±382 kcal/day. The 
daily distribution of nutrients during the study was 
as follows: carbohydrates 52.4±3.5%, fat 27.8±2.6% 
(monounsaturated 15.4±1.7%, polyunsaturated 
7.3±1.2% and saturated fatty acids 5.1±1.0%) and 
protein 19.8±1.2%. There were no differences in diet 
composition between the study groups. By the end 
of the 3-month period, the patients were consuming 
significantly fewer carbohydrates and saturated fatty 
acids as well as more monounsaturated fatty acids 
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were measured by enzymatic methods using the Bio-
Merieux reagents, as previously described.25 Serum 
apolipoprotein A-I (ApoA-I) was measured with 
a Behring Holding GmbH analyzer (Liederbach, 
Germany). The intra-assay CV was 0.72-0.91 % 
for TC, 0.61-0.85 % for HDL-C and 2.7-3.4 % for 
ApoA-I. The inter-assay CV was 1.05-1.45 % for TC, 
1.32-1.92 % for HDL-C and 3.1-3.4 % for ApoA-I. 
Serum glucose concentration was measured via the 
enzymatic method and serum insulin was measured 
by radioimmunoassay. The homeostasis model assess-
ment insulin resistance-index (HOMA-index), as a 
measure of insulin resistance, was calculated as [fasting 
insulin (μU/mL)] × [fasting glucose (mmol/L)]/22.5.

All statistical analyses were performed using the 
SPSS 16.0 statistical package for Windows (SPSS 
Inc., 1989-2007). A Kolmogorov-Smirnov test was 
employed to verify the use of tests for normal dis-
tributed parameters. Normally distributed data are 
expressed as means ± SD. Parameters with skewed 
distribution are reported as median (range). Re-
peated measures analysis of variance (Repeated 
ANOVA), independent-samples t test, Pearson’s 
correlation analysis and multiple linear regression 
analysis were performed for normally distributed 
parameters, while the Friedman test and Spearman’s 
correlation analysis were performed for non-normally 
distributed parameters. A two-tailed p value <0.05 
was considered significant.

ResUlTs

Baseline

The anthropometric and biochemical charac-
teristics, at baseline, in the total of 38 patients are 
shown in Table 1. At baseline, plasma total adiponec-
tin levels were positively correlated with HDL-C 
(r=0.375, p=0.022), ApoA-I (r=0.522, p=0.001) and 
age (r=0.417, p=0.010) and tended to be negatively 
associated with HOMA-index (r=- 0.319, p=0.062). 
Similarly, circulating HMW adiponectin was positively 
correlated with HDL-C (r=0.351, p=0.033), ApoA-I 
(r=0.524, p=0.001) and age (r=0.350, p=0.034) and 
negatively correlated with HOMA-index (r=-0.371, 
p=0.028). BMI did not correlate with circulating total 
adiponectin nor with HMW adiponectin. When ApoA-
I, HOMA-index and age were chosen as independent 

and n-3 polyunsaturated fatty acids compared with 
their baseline diet.

Plasma total adiponectin and HMW adiponectin 
were determined using the adiponectin multimeric 
enzyme immunoassay (ALPCO DIAGNOSTICS, 
Salem, NH, USA). To measure total adiponectin, 
samples were pretreated with Sample Pretreatment 
Buffer (Citrate buffer + SDS) which reduced mul-
timeric adiponectin to dimmers. Subsequent meas-
urement via ELISA quantified the amount of all 
multimers of adiponectin in the sample. To measure 
HMW adiponectin, samples were pretreated with 
Protease II, which selectively digested low molecular 
weight (LMW) adiponectin and mid-molecular weight 
(MMW) adiponectin. The remaining HMW fraction 
was treated with Sample Pretreatment Buffer which 
reduced these multimers to dimmers while also stop-
ping the protease digestion. Subsequent measurement 
via ELISA quantified the amount of reduced HMW 
adiponectin but did not detect the digested LMW 
and MMW adiponectin.

In this ELISA, an antibody “sandwich” was utilized 
for detection of adiponectin. The microplate wells 
had been coated with an anti-human adiponectin 
monoclonal antibody and adiponectin in the standards 
and pretreated samples was captured during the first 
incubation. Washing removed all unbound material 
and a biotin-conjugated anti-human adiponectin 
monoclonal antibody bound to the immobilized 
adiponectin in the wells. After the second incubation 
and subsequent wash, step horseradish peroxidase 
(HRP)-labeled streptavidin was added. Following 
a third incubation and subsequent wash step, O-
phenylenediamine (OPD) was added as substrate 
and the colorimetric reaction was terminated with 
the addition of diluted H2SO4. A dose response 
curve of absorbance unit (optical density at 450 nm) 
vs. concentration was generated using the values 
obtained from standard. Adiponectin present in the 
patient samples was determined directly from this 
curve. The intra-assay coefficient of variation (CV) 
was 5.4% for total adiponectin and 5% for HMW 
adiponectin. The inter-assay CV was 5% for total 
adiponectin and 5.7% for HMW adiponectin. The 
HMW-to-total adiponectin ratio was calculated as 
the ratio of HMW adiponectin to total adiponectin. 
Total serum cholesterol (TC), HDL-C and TRG 
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variables in multiple linear regression analysis, only 
ApoA-I (β=0.424 and p=0.019) was found to be a 
significant predictor of circulating HMW adiponectin 
(R2=0.326 and p=0.006 for the model).

Dietary intervention

The characteristics of the subjects who followed 
the dietary treatment are shown in Table 2. The BMI 
decreased progressively over the 3 months of diet. 
Circulating total adiponectin and HMW adiponectin 
and HMW-to-total adiponectin ratio did not change 
significantly during diet (Figure 1). In the subgroup 
of patients whose HDL-C decreased over the first 
month of diet (n=13), a decrease in circulating total 
adiponectin was found (p=0.010). In the subgroup 
of patients whose HDL-C did not decrease over the 
later 2 months of diet (n=8), there was found an 
increase in circulating total adiponectin over the 2 
months (p=0.043) (data not shown).

The percentage change of circulating total adi-

ponectin during the first month of diet was positively 
correlated with the percentage change of HDL-C 
(r=0.579, p=0.019) and ApoA-I (r=0.565, p=0.023) 
(Figure 2). The percentage change of circulating 
HMW adiponectin over the first month of diet was 
positively correlated with the percentage change of 
ApoA-I (r=0.541, p=0.030) (Figure 2). The change 
in circulating total adiponectin over the first month 
of diet was positively correlated with the HDL-C 
(r=0.606, p=0.013) and ApoA-I at 1 month (r=0.538, 
p=0.032) (Figure 2). No significant association be-
tween the percentage change of BMI over the first 
month of diet and the percentage changes of total 
adiponectin and HMW adiponectin was found.

Additionally, the percentage change of circulat-
ing total adiponectin over the 3 months of diet was 
positively correlated with the percentage change of 
HDL-C (r=0.527, p=0.030) (Figure 3) and tended to 
be negatively correlated with the percentage change 
of BMI (r=-0.428, p=0.086). Moreover, the percent-

table 1. The characteristics of the whole study population at baseline and their associations with circulating total adiponectin, circulating 
HMW adiponectin and HMW adiponectin proportion

Mean± sD

total adiponectin HMW adiponectin

correlation
coefficient p value

correlation
coefficient p value

Age (years) 50± 14 0.417 0.010 0.350 0.034

Weight (Kg) 99.9± 24.3 - 0.008 0.963 - 0.032 0.852

BMI (Kg/m2) 36.5± 7.3 0.045 0.791 - 0.043 0.800

WC (cm) 117.1± 13.4 0.047 0.781 0.012 0.942

TC (mg/dL) 250± 35 0.124 0.464 0.148 0.381

HDL-C (mg/dL) 44± 7 0.375 0.022 0.351 0.033

LDL-C (mg/dL) 141± 25 0.006 0.973 0.012 0.943

TRG (mg/dL) 226 (144-482) - 0.147 0.385 - 0.132 0.436

ApoA-I (mg/dL) 139.0± 16.8 0.522 0.001 0.524 0.001

Glucose (mg/dL) 104± 22 - 0.027 0.876 - 0.020 0.907

Insulin (μU/mL) 16.7± 10.9 - 0.357 0.035 - 0.374 0.027

HOMA-index 4.3± 3.4 - 0,319 0.062 - 0.371 0.028

Total adiponectin (mg/L) 5.5± 2.5 0.806 < 0.001

HMW adiponectin (mg/L) 2.7± 1.4 0.806 < 0.001
HMW-to-total adiponectin ratio 0.51± 0.17 - 0.025 0.881 0.511 0.001

Data are means±SD for normally distributed variables or median (range) for non-normal variables.
BMI: body mass index; WC: waist circumference; TC: total cholesterol; HDL-C: high density lipoprotein-cholesterol; LDL-C: low 
density lipoprotein-cholesterol; TRG: triglycerides; ApoA-I: apolipopotein A-I; HOMA index: homeostasis model assessment insulin 
resistance-index.
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age change of HMW adiponectin over the 3 months 
of diet was positively correlated with the percentage 
changes of HDL-C (r=0.524, p=0.031) and ApoA-I 
(r=0.517, p=0.034) (Figure 3). The change in HMW 
adiponectin over the 3 months of diet was positively 
correlated with the HDL-C at 3 months (r=0.602, 
p=0.011) (Figure 3).

Fenofibrate treatment

The characteristics of the subjects who followed 
the fenofibrate treatment are shown in Table 3. 
Circulating total adiponectin, HMW adiponectin 
and HMW-to-total adiponectin ratio did not change 
significantly during fenofibrate treatment (Figure 1). 
The percentage change of HDL-C over the first month 
of fenofibrate treatment was positively correlated 
with the percentage changes of circulating HMW 
adiponectin (r=0.594, p=0.012) and HMW-to-total 
adiponectin ratio (r=0.505, p=0.039). Moreover, 

the ratio (change of total adiponectin over the first 
month/ HDL-C at 1 month) did not differ significantly 
between dietary and fenofibrate treatment. A similar 
result was found regarding HMW adiponectin.

DIsCUssION

The findings of the present study showed that, at 
baseline, in the whole study population, circulating 
total adiponectin and HMW adiponectin correlated 
with HDL-C, ApoA-I and HOMA-index and not with 
BMI. Indeed, the correlation coefficient between 
adiponectin levels and BMI was approximately zero. 
The current study included subjects with increased 
BMI. It has consistently been shown that the inverse 
relationship between circulating total adiponectin and 
BMI is present only in nonobese subjects, whereas 
this association is absent in obese patients.4 Moreo-
ver, multiple regression analysis revealed that the 
best predictor of HMW adiponectin was ApoA-I. 
These findings raise the possibility that the ApoA-I-
containing lipoprotein HDL is the major determinant 
of circulating total adiponectin and HMW adiponectin, 
at least in a steady metabolic state.

Ιn the current study, fairly uniform associations 
were found between the percentage change of HDL-
C and the percentage changes of circulating total 
adiponectin and HMW adiponectin, in both dietary 
and fenofibrate treatment groups. Moreover, these 
associations were present during the first month of 
the dietary regiment as well as during the 3 months. 
The studies showing an association between the 
change in circulating adiponectin and the change in 
HDL-C during dietary4,14 and fenofibrate23 treatment 
applied only to total adiponectin and not to HMW 
adiponectin, which is the most biologically active 
fraction of adiponectin.1 Further, there has been as 
yet no investigation as to whether the association 
between the diet-induced change in HDL-C and the 
change in circulating adiponectin is present during 
short-term weight loss, as has however been under-
taken in the present study. This issue is of major 
importance since weight loss treatment has different 
effects on HDL-C, causing a decrease in HDL-C 
during short-term diets and an increase in HDL-C 
during long-term diets.24 Notably, in the current study, 
although BMI decreased over the first month of diet, 

table 2. The characteristics of the patients (n= 19) that followed the 
dietary treatment at baseline, at 1 month and at 3 months

baseline 1 month 3 months

Age (years) 46± 15

Gender (males/
females)

(12/7)

BMI (Kg/m2) 36.4±5.9 35.8±4.7a 35.0±4.5b,c

TC (mg/dL) 245±28 237±30 226±29b

TRG (mg/dL) 210
(154-482)

193
(94-331)

171
(96-271)b

HDL-C (mg/dL) 44±8 43±8 42±7

LDL-C (mg/dL) 139±23 132±21 127±23

ApoA-I (mg/dL) 137.3±19.8 135.4±19.6 126.1±25.1

HOMA-index 4.0±2.4 3.5±2.0 2.8±1.6b,c

Total adiponectin 
(mg/L)

6.0±2.3 5.7±2.9 6.0±2.0

HMW adiponectin 
(mg/L)

3.1±1.7 3.0±1.8 3.2±1.9

HMW-to-total 
adiponectin ratio

0.50±0.15 0.51±0.16 0.51±0.14

Data are means±SD for normally distributed variables or median 
(range) for non-normal variables.
BMI: body mass index; TC: total cholesterol; TRG: triglycerides; 
HDL-C: high density lipoprotein-cholesterol; LDL-C: low density 
lipoprotein-cholesterol; ApoA-I: apolipopotein A-I; HOMA index: 
homeostasis model assessment insulin resistance-index.
ap <0.050 for 1 month vs baseline; bp <0.050 for 3 months vs 
baseline; cp <0.050 for 3 months vs 1 month.
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Figure 1. Six schematic representations show the changes in HDL-C, total adiponectin and HMW adiponectin during dietary and 
fenofibrate treatments. All these changes were statistically nonsignificant.

the percentage change of circulating total adiponectin 
and HMW adiponectin did not correlate significantly 
with the percentage change of BMI. No other stud-
ies have demonstrated that the association between 
the diet-induced changes of circulating adiponectin 
and HDL-C exists, even in the absence of associa-
tion between the changes in circulating adiponectin 
and BMI. This finding raises the possibility that the 
association between adiponectin and HDL is inde-
pendent of BMI. It has previously consistently been 
reported that the association between the diet-induced 
change in HDL-C and circulating total adiponectin is 

independent of the change in BMI during a dietary 
treatment of 6-12 months.4 Similarly, in the present 
study the percentage changes of total adiponectin and 
HMW adiponectin over the 3 months of diet corre-
lated with the percentage change of HDL-C, whereas 
the associations with the percentage change of BMI 
were marginally nonsignificant and were noted only 
for total adiponectin and not for HMW adiponectin.

It is also of note that in the present study, although 
circulating total adiponectin did not change signifi-
cantly in the whole study population during diet, a 
change in circulating total adiponectin was found only 
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Figure 2. Dietary treatment. Relationship between the percentage change of circulating total adiponectin over the first month and 
the percentage changes of high density lipoprotein-cholesterol (HDL-C) and Apolipopotein A-I (ApoA-I). Association between 
the percentage change of circulating high molecular weight (HMW) adiponectin over the first month and the percentage change 
of ApoA-I. Relationship between the change in circulating total adiponectin over the first month and HDL-C, ApoA-I at 1 month.
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in the subgroup of patients whose HDL-C changed. 
This finding may explain the fact that in some studies, 
diet did not cause significant change in circulating 
adiponectin, indicating that circulating adiponectin 
may not be influenced by weight loss per se and is 
possibly affected by the changes in HDL-C. Moreover, 
in the current study the HDL-C at any time point of 
the dietary intervention was strongly associated with 
the relevant changes in circulating total adiponectin 
and HMW adiponectin from baseline. This is the 
first time such an association has been reported, 
indicating that the value of HDL-C influences the 
change rate of circulating total adiponectin and HMW 
adiponectin. Specifically, the diet-induced change 

in circulating adiponectin has so far been associated 
only with the change in HDL-C14 and not with the 
value of HDL-C. In this respect, HDL-C appears to 
be linked with the metabolic pathway which is re-
sponsible for the diet-induced changes in circulating 
total adiponectin and HMW adiponectin. Even more 
importantly, the ratio (change of total adiponectin or 
HMW adiponectin over the first month/HDL-C at 1 
month) did not differ between dietary and fenofibrate 
treatment. Thus, the magnitude of impact of HDL on 
circulating total adiponectin and HMW adiponectin 
appears to be similar between dietary and fenofibrate 
treatment, implying that the changes in adiponectin 
are caused by HDL per se, independently of the ap-

Figure 3. Dietary treatment. Relationship between the percentage change of circulating total adiponectin and HMW adiponectin 
over the 3 months and the percentage change of HDL-C. Association between the percentage change of HMW adiponectin over 
the 3 months and the percentage change of ApoA-I. Relationship between the change in circulating HMW adiponectin over the 3 
months and the HDL-C at 3 months.



table 3. The characteristics of the patients (n= 18) that followed 
the fenofibrate treatment at baseline, at 1 month and at 3 months

baseline 1 month 3 months

Age (years) 53± 13

Gender (males/
females)

(8/10)

BMI(Kg/m2) 36.6±8.7 36.0±8.9a 35.0±9.1b,c

TC (mg/dL) 255±42 222±33a 227±37b

TRG (mg/dL) 295
(144-400)

139
(105-383)a

142
(89-368)b

HDL-C (mg/dL) 44±7 47±8 48±7

LDL-C (mg/dL) 142±28 120±22a 125±21b

ApoA-I (mg/dL) 140.6±14.1 144.2±22.3 148.4±16.9

HOMA-index 4.6±4.3 3.5±1.6 2.7±1.5c

Total adiponectin 
(mg/L)

5.0±2.7 4.7±2.3 4.1±1.4

HMW adiponectin 
(mg/L)

2.4±1.1 2.4±1.2 2.2±0.9

HMW-to-total 
adiponectin ratio

0.52±0.20 0.53±0.20 0.54±0.20

Data are means ± SD for normally distributed variables or 
median (range) for non-normal variables.
BMI: body mass index; TC: total cholesterol; TRG: triglycerides; 
HDL-C: high density lipoprotein-cholesterol; LDL-C: low density 
lipoprotein-cholesterol; ApoA-I: apolipopotein A-I; HOMA 
index: homeostasis model assessment insulin resistance-index.
ap <0.050 for 1 month vs baseline; bp <0.050 for 3 months vs 
baseline; cp <0.050 for 3 months vs 1 month.
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plied treatment. Notably, a previous study mentioned 
that incubation of adipocytes with HDL upregulated 
adiponectin expression.22 Moreover, this study re-
ported that ApoA-I gene transfer in mice resulted 
in an increase in HDL-C, which was paralleled by an 
increase in plasma adiponectin levels and adiponec-
tin expression in abdominal fat. HDL-C therefore 
appears to be a causal factor of the changes in total 
adiponectin and HMW adiponectin rather than a fac-
tor that solely reflects the metabolism of adiponectin. 
In this context, given the well-known association of 
circulating adiponectin with various cardiometabolic 
parameters, adiponectin may constitute the mediator 
of some of the cardiometabolic actions of HDL. It 
has consistently been reported that the association 
between circulating adiponectin and coronary heart 
disease is attenuated after adjustment for HDL-C.26 

Furthermore, it has been shown that reconstituted 
HDL reduces plasma glucose in patients with type 
2 diabetes mellitus by increasing plasma insulin and 
activating AMP-activated protein kinase in skeletal 
muscle.27 It is well known that the insulin sensitizing 
effects of adiponectin are mediated via the activation 
of AMP-activated protein kinase in skeletal muscle.1 
Therefore, adiponectin may constitute the mediator 
of the insulin sensitizing effects of HDL.

The concept of the HDL-induced changes in 
circulating adiponectin can adequately explain the 
diet-induced changes in circulating adiponectin which 
have been reported so far. Specifically, it is well 
known that HDL-C decreases during periods of ac-
tive weight loss, whereas HDL-C increases during 
periods of stabilized weight loss compared to base-
line values.24 Based on this point of view, weight loss 
studies lasting no more than 6 weeks (mostly active 
weight loss periods) reported a decrease in HDL-C, 
whereas weight loss studies lasting for longer periods 
(mostly stabilized weight loss periods) showed an 
increase in HDL-C.24 Regarding the impact of diet 
on circulating adiponectin, long-term diets (lasting 
at least 5 months) induce an increase in circulating 
adiponectin,6-13 diets of very short duration (lasting 
no more than 1 month) cause a decrease in circulat-
ing adiponectin20 and diets of intermediate duration 
did not have any significant impact on circulating 
adiponectin.14-19 Therefore, the decrease in HDL-C 
during short-term diets may induce the decrease 
in circulating adiponectin, whereas the increase in 
HDL-C during long-term diets possibly provokes the 
increase in circulating adiponectin. Additionally, it 
has been shown that exercise can increase circulating 
adiponectin without any significant change in BMI.28,29 
A plausible explanation for this phenomenon is that 
the exercise-induced increase in HDL-C may cause 
the increase in plasma adiponectin levels.

In conclusion, HDL-C is positively correlated with 
circulating total adiponectin and HMW adiponectin 
in a steady metabolic state as well as during medical 
interventions that affect HDL-C, such as dietary and 
fibrate treatment. This regulation appears to exist 
independently of any change of the BMI. In this 
respect, adiponectin may constitute the mediator 
of some of the beneficial cardiometabolic actions of 



HDl determines the changes in circulating adiponectin 187

HDL. Further studies are needed in more diverse 
populations and with various treatments to support 
the abovementioned results.

The study was partially funded by the Hellenic 
Endocrine Society.

The authors have no conflict of interest.
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