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C: Adiponectin, alcohol consumption and lipoproteins

B: Clinical characteristics

D: Lipoprotein structural variables

Background: Adiponectin, an adipocyte derived cytokine, 
has been recently associated with the cluster of lipids
including HDL-C, TG and LDL-size rather than body fat
cluster in large family based GEMS study (Stirnader et al. 
2008). Adiponectin levels are lower in patients with
atherosclerosis than in controls and high levels of adiponectin 
are associated with favourable changes in lipoprotein
metabolism regarding atherosclerosis. Interestingly, 
moderate alcohol consumption has been related to decrease
in atherosclerotic risk, increase in adiponectin and HDL-C. 

Methods: Plasma adiponectin, other biochemical variables and lipids in VLDL, IDL, LDL and HDL of 66 subjects with
wide range of alcohol consumption were measured and analysed using self-organizing maps (SOM) (Fig. 1), an 
unsupervised neural network methodology forming an overall picture of the biochemical situation. The SOM was
organized according to lipoprotein data (input, Fig. 2A) and other biochemical variables were looked as outputs. (Outputs
do not affect to the data organization). The lipoprotein lipid measurements were also scaled by the protein data to result
in a kind of ’in silico’ subclassification of particles within each ultracentrifuged lipoprotein fraction (Fig. 2D).

Aim: To investigate the link between adiponectin, lipoprotein-
related risk factors, and wide range of alcohol consumption.

Results: The analyses revealed four different, partly diffuse, lipoprotein phenotypes (PH). PH-I (left upper corner, Fig. 2) 
in which HDL-TC was high and LDL, IDL and VLDL were low together with high concentration of adiponectin and high
alcohol intake (Fig. 2C). In addition, these individuals had a change in HDL structural variables towards large HDL 
particles (high levels of CE, FC and PL per protein). PH-II (left lower corner, Fig. 2) was characterized by average HDL 
and LDL lipids together with low levels of IDL and VLDL lipids. This phenotype had average adiponectin concentration
and low alcohol intake (Fig. 2C). In PH-III (Righ lower corner, Fig. 2) HDL-TC was low and VLDL lipids were average
together with high LDL and IDL lipids (Fig. 2C). Adiponectin concentration and alcohol intake were low (Fig. 2C). PH-IV 
(Right upper corner Fig. 2) had low HDL and LDL lipid levels and high levels of IDL and VLDL lipids (Fig. 2C) together
with low adiponectin and quite high alcohol intake. This phenotype was characterized by TG rich HDL, LDL and VLDL 
particles, indicating the predominance of small HDL and LDL particles together with large TG-riched VLDL1 like particles. 
BMI was also highest in these individuals (Fig. 2B). Adiponectin, alcohol consumption and most interesting lipoprotein
variables among phenotypes are summarized in table I and characteristic lipoprotein plasma concentration features
among phenotypes are shown in figure. 3.

Conclusion: The results revealed a clearly anti-atherogenic lipoprotein phenotype (PH-I) that was associated with the highest adiponectin and alcohol consumption. By 
contrast, the PH-IV characterized by TG enriched particles and low HDL-C was associated with low adiponectin and quite high alcohol intake. The PH-IV had the 
’metabolic syndrome’ like phenotype. PH-II (cholesterolemic phenotype) and PH-III differ in lipoprotein profile and adiponectin concentration, both having low alcohol
intake. Taken together, favourable changes in lipoprotein profile co-segregate with high adiponectin concentration and the association between alcohol intake and 
adiponectin level seem to be related to lipoprotein profile of alcohol drinkers.

Figure 2. The Self-organizing map (SOM) analysis of 
study population. The individulas are at the same place in 
each of the SOM planes, which allows observing the 
associations over the subfigures (A to D). Red color; high
values, blue color; low values. A) CE stands for cholesteryl 
esters; PL for phospholipids; TG for triglycerides. Lipids are
expressed as mmol/l in plasma. B) Clinical characteristics of 
study subjects. Alcohol consumption is expressed as grams
of pure  ethanol per day during the previous 14 days. ALAT, 
AFOS, ASAT and GT are liver enzyme activities. CDT stands
for the carbohydrate deficient transferrin (a marker of alcohol
consumption). C) Adiponectin, alcohol consumption and 
lipoproteins. TC stands for the total cholesterol. D) 
Lipoprotein structural variables. Expressed as millimoles of 
lipid per gram of protein.

Figure 1. The general overview of the basics of the se lf-organizing
map (SOM) analysis of study population. 
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Table I. Adiponectin, alcohol consumption and lipoprotein variables among lipoprotein phenotypes

Figure 3. The changes of basic characteristic features am ong
phenotypes. The changes between phenotypes are calculated by
dividing the mean of the variable in each of the phenotypes by the 
mean of the all phenotypes. The red phenotype (PH-1); the 
characteristics of red variables, Gray phenotype (PH-2); the 
intermediate phenotype, Green phenotype (PH3); the characteristics
of green variables, Blue phenotype (PH4); the characteristics of blue
variables.

1 wine bottle = 70 grams of pure alcohol
1 bear = 12 grams of pure alcohol


