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CLINICAL STUDY

Plasma lipid parameters in patients with alcoholic fatty liver after
treatment with essential phospholipids
Turecky L, Kupcova V, Szantova M, Uhlikova E
Institute of Medical Chemistry, Biochemistry and Clinical Biochemistry, Faculty of Medicine, Comenius University, Bratislava.laco.t@seznam.cz
Abstract
Background: Fatty liver is the earliest and most common response to alcohol. The accumulation of lipid
particles in hepatocytes alters the ultrastructure of cellular membranes.
The purpose of our study was to investigate the effect of the administration of essential phospholipids
on plasma lipid parameters in patients with alcoholic fatty liver.
Methods: Our open clinical trial was performed in patients suffering from alcoholic fatty liver. The
investigated group consisted of 29 patients. Two capsules of Essentiale forte were administered 3 times
daily for 3 months. Individual biochemical parameters were examined each month. Values of total
cholesterol, HDL- and LDL-cholesterol, triacylglycerols, apoprotein A and B were determined.
Results: The therapy with essential phospholipids had positive effects on the parameters of hepatocyte
integrity. The levels of total cholesterol, triacylglycerols and apoprotein B were significantly higher in
patients with fatty liver than in the controls. The concentration of HDL-cholesterol was also higher
before the therapy than in the control group. There was no difference in levels of apoprotein A and
LDL-cholesterol between the patients and the controls. There was no significant therapeutic effect on
plasma lipid parameters in the group of patients with fatty liver.
Conclusions: The effects of treatment of alcoholic fatty liver with essential phospholipids were studied.
The therapy had positive effects on the parameters of hepatocyte integrity. There was no significant
therapeutic effect of the therapy on plasma lipid parameters. (Tab. 2, Fig. 1, Ref. 20.)
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Alcoholism is an important public health problem faced by
our society. Europe is the continent with the highest alcohol consumption in the world. The hepatotoxicity of ethanol has also
been demonstrated in humans. Individuals with morphologically
normal liver developed fatty liver when given ethanol, either in
addition to a normal diet, or as an isocaloric substitution for carbohydrates in a variety of non-deficient diets (Lieber et al, 1965).
Three common pathologic changes resulting from alcohol abuse
are fatty liver, hepatitis and cirrhosis. About 50 % of alcoholics
have a fatty liver, 2030 % acute or chronic hepatitis and 10
20 % liver cirrhosis (Gundermann et al, 1995).
Fatty liver is the earliest and most common response to alcohol. The accumulation of lipid particles in hepatocytes alters the
ultrastructure of cellular membranes. One of the basic components of biological membranes are represented by phospholipids. Phospholipids and the steric configuration of fatty acids
which are bound in their molecules are responsible for fluidity
of biological membranes. The fluidity of membranes is of essen-

tial importance for their function. There are many reports about
positive therapeutic effects of essential phospholipids in the treatment of liver diseases. However there are relatively few reports
on the effect of the administration of essential phospholipids on
plasma lipids and lipoproteins in patients with liver diseases.
The purpose of our study was to investigate the effect of the
administration of essential phospholipids on plasma lipid parameters in patients with alcoholic fatty liver.
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Material and methods
The open clinical trial was performed in patients suffering
from alcoholic fatty liver. The investigated group consisted of
29 patients (17 men + 12 women), mean age 48.9 years (range
31 65 years) with histologically verified liver steatosis. Two capsules of Essentiale forte were administered 3 times daily (3 times
600 mg of essential phospholipids) during 3 months. The control group consisted of 42 healthy persons (students and blood
donors), 30 men and 12 women, mean age 38.8 years, who
showed no abnormalities on the basis of ordinary physical and
laboratory tests.
Individual biochemical parameters were examined each
month. In addition to the routine parameters, there were determined serum levels of total cholesterol, HDL-cholesterol,
triacylglycerols, apoprotein A and B were determined. Cholesterol and triacylglycerols were determined by enzymatic methods (Cholesterol DST-P and Triglyceridy DST-P, DOT diagnostics s.r.o., Praha, Czech republic). HDL-cholesterol was determined after the precipitation of LDL+VLDL by magnesium chloride/phosphotungstic acid (HDL-C, Boehringer Mannheim
GmbH, Germany). LDL-cholesterol was calculated according to
Friedewald et al (1972). The quantification of apoproteins was
performed by electroimmunoassay with monospecific antibodies (anti-apoA-I, OUED 08/09 and anti-apoB, OSAN 08/09,
Behringwerke AG, Marburg, Germany) according to the procedure described by Laurell (1966). When the data had displayed
the Gaussian distribution, parametric tests were used (Students
t-test for differentiating the averages and Pearsons correlation
coefficient). When data had not had the Gaussian distribution,
non-parametric tests were used (Wilcoxons test for comparing
populations and Spearmans correlation coefficient).
Results
The therapy with essential phospholipids had a positive effect on subjective symptoms of patients with liver steatosis. The
therapeutic effect of the substance on the patients well-being
and the clinical condition were assessed as being good in 23
patients (76 per cent). There was a significant improvement in
parameters of hepatocyte integrity (activities of aminotransferases) (Tab. 1). The decrease in enzyme activities was visible
after one month of therapy, but this change was not statistically
significant. The activities of both aminotransferases (ALT and

AST) were significantly decreased two and three months after
the beginning of the therapy. The activity of ALT was decreased
by about 25 % and AST by about 33 % during the therapy. The
activity of gamma-glutamyltransferase (GMT) was also significantly decreased after the therapy. There was no statistically significant change in the plasma level of albumin during the therapy
but the albumin concentration of patients with fatty liver before
the therapy had not been different from the control group. The
same results were found for plasma enzyme activities of cholinesterase.
The main plasma lipid parameters  total cholesterol and
triacylglycerols  were significantly higher in patients with fatty
liver in comparison to the control group (Fig. 1). There was a
slight decrease in levels of both investigated parameters during
the therapy with essential phospholipids, but this change was
not statistically significant. The concentration of HDL-cholesterol of patients before the therapy was significantly higher than
that of the control group. There was no statistically significant
difference between the levels of HDL-cholesterol before and after the treatment with essential phospholipids. Levels of LDLcholesterol in the group of patients with fatty liver were slightly
higher than in the control group, but this difference was not significant. Similar results were found also for apoprotein A. Plasma
levels of apoprotein B were significantly higher in patients with
fatty liver than in the control group of healthy individuals (Tab.
2). There was no significant difference in apoprotein B concentration before and after the therapy. There were very good correlations between the levels of apoprotein A and HDL-cholesterol
(r=0.86, p<0.001), and apoprotein B and total cholesterol (r=0.58,
p<0.001).
Discussion
Fat accumulation in the liver is the earliest and the most common response to alcohol. Fatty liver can be induced by either
acute or chronic administration of alcohol both in laboratory
animals and man (Lieber, 1985). Interactions of ethanol with lipids are multiple and complex. Lipids accumulating in the liver
may originate from (a) dietary lipids, (b) adipose tissue as free
fatty acids, or (c) they may be synthesized in the liver itself. Alcohol could (a) increase peripheral fat mobilization, (b) enhance
hepatic triacylglycerols synthesis, (c) decrease lipid oxidation in
the liver and (d) decrease hepatic lipoprotein release. Depending
on conditions, any of the three sources and various mechanisms

Tab. 1. Results of routine hepatological laboratory tests.
Parameter

before therapy
after therapy
statistical significance

ALT
µkat/l
0.81±0.06
0.58±0.04
p<0.05

AST
µkat/l

GMT
µkat/l

0.68±0.07
0.46±0.03
p<0.05

2.05±0.38
0.83±0.09
p<0.01

Cholinesterase
µkat/l

Albumin
g/l

71.4±5.2
68.1±5.1
NS

41.8±2.3
40.2±3.5
NS

Results are given as mean±SEM, ALT  alanine aminotransferase, AST  aspartate aminotransferase, GMT  gamma-glutamyltransferase, NS  not significant
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Fig. 1. Blood plasma lipid parameters in controls (C) and in group of patients during the therapy. 0 
before therapy, 1  one month, 2  two months, 3  three months of therapy. Results are expressed as
mean±SEM. Statistical significance of results in comparison to controls: ** p<0.001, * p<0.01,  p<0.05

can be implicated. Most of the patients with pure fatty liver are
virtually asymptomatic. Typical abnormalities in laboratory tests
are slightly or moderately elevated activities of gamma-glutamyltransferase (GMT) and aminotransferases (AST and ALT),
as can also be seen in our group of patients with alcoholic fatty
liver. Alcoholic steatosis is completely reversible in most instances (Lieber, 1996).
In primates, ethanol consumption also causes a decrease in
liver concentration of phospholipids and phosphatidylcholine
(PC). The phospholipid content of mitochondrial membranes is
decreased with a significant reduction in the levels of PC (Arai
et al, 1984), and associated with striking morphological changes.
The alterations in the phospholipid composition of mitochondrial membranes appear to be responsible for the decrease in
cytochrome oxidase activity and other biochemical alterations
produced by long-term ethanol consumption. It was found out
that the administration of phospholipid preparations rich in polyunsaturated PC or virtually pure polyunsaturated PC totally prevented alcohol-induced fibrosis and cirrhosis in primates (Lieber
et al, 1994).
The main active constituent of essentiale is represented by
essential phospholipids whose side chains carry predominantly
highly unsaturated fatty acids. Their chemical structure is simi-

lar to that of endogenous phospholipids, to which they are superior in function because of their high content of essential fatty
acids. The application of essential phospholipids with its high
amount of polyunsaturated PC molecules, especially 1,2-dilinoleoyl-phospatidylcholine, has been widely accepted in the
treatment of different liver diseases (Gundermann et al, 1995).
The first double-blind study with alcoholic fatty liver dates as
back as to 1979 (Knüchel, 1979).
The positive effect of essential phospholipids on patients with
alcoholic fatty liver was found also in our study. Statistically
significant improvements in ALT, AST and GMT values as well
as subjective conditions were observed in our group of patients
with alcoholic fatty liver after the treatment with essential phospholipids.
The consumption of alcohol has profound effects upon lipid
and lipoprotein metabolisms not only in the liver but also in
plasma. In experimental animal studies, the daily intake of ethanol caused a significant increase in serum cholesterol and
triacylglycerols levels (Parkes et al, 1989). Increased levels of
plasma triacylglycerols and total cholesterol in alcoholic patients
with a non-cirrhotic liver injury were described by Duhamel et
al (1984). Similar results  slight but statistically significant increase in plasmatic levels of triacylglycerols and total choles-
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Tab. 2. Plasma apoproteins in patients with fatty liver before and during treatment with Essentiale forte.
Parameter

apoprotein A-I
apoprotein B

Controls

1314±24
902±40

Before
therapy
1316±72
1063±70*

After
1 month

2 months

3 months

1248±62
1067±78*

1230±53
1070±80*

1265±61
1054±70*

Results are given as mean±SEM, * statistically significantly increased in comparison to controls (p<0.05)

terol were also found in our group of patients with alcoholic
fatty liver. Another characteristic change typical for alcoholic
fatty liver, namely the increase in plasma HDL-cholesterol, was
found in our patients with fatty liver only before the beginning
of treatment with essential phospholipids. Levels in HDL-cholesterol after the the beginning of therapy were not significantly
different from controls. The decrease in HDL-cholesterol after
the beginning of therapy could be the result of treatment with
essential phospholipids, or the result of the cessation of alcohol
consumption during the therapy. Gehrisch et al (1986) described
the decrease in HDL-cholesterol in plasma of chronic alcoholics
after 3 weeks of abstaining from ethanol.
In contrast to HDL-cholesterol, LDL-cholesterol stays unchanged during acute (Goldberg et al, 1984) or chronic ethanol
administration (Crouse and Grundy, 1984). Also in our study,
there was no significant change in the levels of LDL-cholesterol in patients with fatty liver in comparison to the control
group. In spite of the unchanged level of LDL-cholesterol, the
main cholesterol-containing lipoprotein in blood serum, the
level of total cholesterol was increased in our group of patients.
The increased concentration of total cholesterol could be explained by slightly increased levels of HDL-cholesterol and by
increased levels of VLDL (significant increase in the triacylglycerols level). In their study, Duhamel et al (1984) showed
that the content of cholesterol in VLDL of alcoholic patients
with fatty liver was higher than in controls. The increased level
of VLDL containing a higher amount of cholesterol in connection with the slight increase in HDL-cholesterol could be the
cause of the significant increase in the concentration of total
cholesterol in blood plasma of our patients with alcoholic fatty
liver.
Many authors described that levels of apoprotein A-I and
apoprotein A-II increase in alcoholic patients with liver steatosis (Mathurin et al, 1996; De Oliveira et al, 2000). In spite of the
increased level of HDL-cholesterol in our patients before the
beginning of therapy, the levels of apoprotein A-I were not significantly changed in any period of the study. This discrepancy
could be explained by the fact, that the increase in HDL-cholesterol in our patients was relatively slight and that the alcohol
consumption increases mainly the level of apoprotein A-II
(Puchois et al, 1984).
The plasma level of apoprotein B was significantly increased
in our group of patients with fatty liver in comparison to the
controls. This increase in apoprotein B concentration could be
explained by the increased level of VLDL in blood of these pa-

tients. It is known, that the consumption of alcohol increases the
synthesis and secretion of VLDL (Duhamel et al, 1984;
Hannuksela et al, 2002). The increased levels of VLDL containing apoprotein B as one of the major apoproteins in their molecule, could be responsible for the elevation of apoprotein B
levels in plasma of our patients with alcoholic liver steatosis.
This supposition is supported by the increased levels of plasma
triacylglycerols, which are the main lipid component of VLDL.
There are controversial reports about hypolipidemic effects
of essential phospholipids in literature (Bruneder and Klein, 1981;
Klimov et al, 1995). The results of our study showed no
hypolipidemic effect of essential phospholipids administration.
None of the investigated lipid parameters were significantly decreased during the therapy. The differences between the levels of
lipid parameters before and after the therapy with essential phospholipids were not significant. In view of these our results we
cannot confirm any hypolipidemic effect of essential phospholipids in patients with alcoholic fatty liver.
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