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L arge clinical trials have proved that
hypolipidaemic treatment is able
to reduce deaths from cardiovas-

cular disease.1,2 On the other hand, light
to moderate alcohol (ethanol, Alc) con-
sumption has been associated in many stud-
ies with a reduced risk of vascular events.3-5

Alc itself may exert anti-inflammatory ef-
fects, for example on plasma C-reactive
protein levels.6 However, excessive Alc use
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can cause hyperlipidaemia,7 fatty liver8 and
alcoholic liver cirrhosis, cardiomyopathy,
hypertension, haemorrhagic stroke, cardiac
arrhythmias or even sudden death.9 Chronic
Alc consumption may also lead to reduced
drug metabolism.10

Simvastatin (S), an inhibitor of 3-hy-
droxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase, and nicotinic acid (NA)
are well-established agents in the treatment



of dyslipidaemia.11-15 S lowers serum cholesterol levels
by inhibiting hepatic cholesterol biosynthesis and thus
upregulates hepatic low density lipoprotein (LDL) re-
ceptors, resulting in an increased uptake of LDL cho-
lesterol from the blood and the subsequent lowering of
circulating cholesterol levels.16 Statins have anti-in-
flammatory and antiproliferative effects,12 while they
are the treatment of choice in patients with combined
hyperlipidaemia. In some cases, statins produce char-
acteristic alterations in liver histopathology, such as
periportal hepatocellular atypia.17 They have also
been associated with hepatocellular necrosis in rab-
bits.18

NA, on the other hand, lowers plasma cholesterol
and triglyceride (TG) levels by reducing very low densi-
ty lipoprotein (VLDL) and LDL cholesterol levels.14,15

Additionally, NA raises high density lipoprotein (HDL)
cholesterol levels.14,15 The administration of NA can
be accompanied by adverse effects, which include
flushing, itching, nausea, diarrhoea, decreased glu-
cose tolerance, hyperuricaemia and hyperhomocys-
teinaemia.19-21 Elevated hepatic enzymes, cholestasis
and hepatocellular injury have also been observed in
cases of NA administration.22 The evidence suggests
that NA-induced toxicity is dose-related.23

In previous studies of ours24-26 S and NA were
found to lower the Alc-induced increase of TG levels. A
critical question that arises is which hypolipidaemic
drug, S or NA, performs better in the case of concurrent
Alc consumption. Therefore, we compared the admi-
nistration of S with that of NA in Alc-treated Wistar
rats.

Methods

Animals

All studies were conducted in accordance with the
Guide for the Care and Use of Laboratory Animals.27

The use of animals was reviewed and approved by the
animal care review committee of the Department of
Experimental Pharmacology, Athens University. The
Ethics Committee of that Department approved our
study protocol. Seventy-three male normolipidaemic
Wistar rats (8 weeks old at the start of the experiment)
were purchased from the Hellenic Pasteur Institute,
Athens, Greece. Our study protocol has already been
described in our previous studies.24-26 The rats were
randomly assigned to six groups of 10 each and to a
control group of 13 rats. The rats that served as controls
were only fed a standard laboratory diet, while all the
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other rats were also stomach tube fed. All rat groups
were fed for 2 months, as follows:
ñ Oil: tube fed with 2 ml of virgin olive oil (Oil). Vir-

gin olive oil was chosen as a carrier for the lipophilic
S and NA.

ñ Alc: tube fed with 2 ml of Oil and 2 ml of 25% v/v
pure Alc in water.

ñ S: tube fed with 2 ml of S solution in Oil. Simvas-
tatin tablets (Zocor 10 mg) were powdered and dis-
solved in Oil in order to achieve a final concentra-
tion of 65 Ìg/100 g body weight. The Zocor tablets
were produced by Merck & Co., Inc. (Whitehouse
Station, New Jersey, USA).

ñ Group NA: tube fed with 2 ml of NA solution in
Oil. Nicolar tablets (Niacin 500 mg) were powder-
ed and dissolved in Oil in order to achieve a final
concentration of 8.5 mg/100 g body weight. The Ni-
colar tablets were produced by Aventis Pharmaceu-
ticals Products, Inc. (Bridgewater NJ, USA).

ñ Group S+Alc: tube fed with 2 ml of S solution in
Oil and 2 ml of 25% v/v pure Alc in water. 

ñ Group NA+Alc: tube fed with 2 ml of NA solution
in Oil and 2 ml of 25% v/v pure Alc in water. 

ñ Control group: These animals were only fed the
standard rat laboratory diet.

Dose preparation

The oral dose formulation of S was prepared in a 2 ml
Oil solution, which included dissolved 0.13 mg of S, in
order to achieve a minimal volume of administered liq-
uid. The oral dose formulation of NA was prepared in a
2 ml Oil solution, which included dissolved 17 mg of
NA, in order to achieve a minimal volume of adminis-
tered liquid.

Blood samples

Blood for lipid and liver function tests was collected
at the end of the study from all animals. Blood total
cholesterol (TC), TG, alkaline phosphatase (AP), ala-
nine aminotransferase (ALT), and aspartate amino-
transferase (AST) were measured.28

Liver histopathology was examined after fixing in
buffered formalin and embedding in paraffin wax, using
conventional techniques.29,30 The possible Alc-, S- or
NA-induced morphological changes in the rat liver
were assessed. All animals were randomised and code
numbers were given. Therefore, the examiner did not
know the origin of the histology specimens or the blood
samples. 



Statistical Analysis

Power analysis showed that the number of 10 rats
in each study group was sufficient in order to evaluate
two-sided differences greater than 15% in the investi-
gated parameters, achieving a statistical power of
80% at the p<0.05 probability level. Values of nu-
merical characteristics were tested for normality us-
ing the Shapiro-Wilk test. All variables deviated from
normality; therefore, non-parametric statistical meth-
ods were used. The Mann-Whitney U test was used
for the comparison of numerical values between two
groups, while the Kruskal Wallis H test was used for
the comparison of numerical values between the sev-
en groups of the study. Continuous variables are pre-
sented as medians and interquartile ranges (IQRs,
75th - 25th percentile). All tests were two-sided and
considered significant if p<0.05. Data were analysed
using STATAì (Version 9.0, Stata Corporation, Col-
lege Station, TX 77845, USA).

Results

Two rats of the NA group and one rat of the NA+Alc
group died at the beginning of the experiment for un-
known reasons. This fact cannot be attributed to drug
side effects, since their administration had just start-
ed. Moreover, there were no pathological findings
during the autopsy.

After 2 months of treatment, the TC levels dis-
played no significant reduction in the drug-fed groups,
but the Oil group had lower TC levels compared to
controls (p=0.004), Alc (p=0.007) and S+Alc (p=
0.003) groups (Table 1). The TG plasma concentra-
tion in the Alc group was significantly higher than in
the control rats or in any other treatment group (Fig-
ure 1). The comparison between groups concerning
AST plasma concentration is shown in Figure 2. The
S+Alc group had higher AST levels than all the other
groups  except  for  Alc  (controls,  p<0.001,  Oil,
p=0.002, S, p=0.021, NA, p=0.003, and NA+Alc,
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Table 1. Total cholesterol (TC), alkaline phosphatase (AP), and alanine aminotransferase (ALT) in all groups. Variables are presented as
medians (IQRs).

Groups TC (mg/dl) AP (mIU/ml) ALT (mIU/ml)

Controls (n=13) 60 (19.5) 60 (21) 60 (13)
Oil (n=10) 54 (6) 49.5 (16.5) 49 (9)
Alc (n=10) 57.5 (5.25) 53 (15) 53 (4.5)
S (n=10) 57.5 (22.25) 55 (11) 49.5 (17)
NA (n=8) 54 (14) 82 (13) 64 (10)
S+Alc (n=10) 62 (18.5) 51 (18) 52.5 (18.75)
NA+Alc (n=9) 53 (24.5) 77 (27) 59 (14)
Overall p-value 0.218 0.010 0.001

Alc – alcohol; NA – nicotinic acid; S – simvastatin.

Figure 1. Triglyceride (TG) concentrations in
all groups.



p=0.006, respectively). The AP levels were signifi-
cantly higher in the NA group compared to all other
groups except for the controls (NA vs. Oil p=0.002,
NA vs. Alc p=0.005, NA vs. S p=0.006, NA vs. S+Alc
p=0.005, NA+Alc vs. Oil p=0.001, NA+Alc vs. Alc
p=0.001, NA+Alc vs. S p=0.002, NA+Alc vs. S+Alc
p=0.003) (Table 1). Additionally, the Oil, S and
S+Alc groups had lower ALT concentrations com-
pared to the controls (p=0.001, p=0.002, p=0.005, re-
spectively) and to the NA+Alc group (p=0.001,
p=0.002, p=0.007), while the NA group had a higher
ALT concentration compared to Oil (p=0.002), Alc
(p=0.005), S (p=0.004) and S+Alc (p=0.005) groups
(Table 1). A significant difference was observed in
the median weight between the rats given Alc+Oil
and the control rats (298(8) vs. 313(9) g, p<0.001).

Liver histopathology was similar in all groups and
within the normal range. Examination of the liver
specimens disclosed normal hepatic structure and cy-
tology. However, there were moderate variations
within the normal histology.

Discussion 

This study demonstrated that NA and S alleviate Alc-
induced increase of TGs to the same extent. They al-
so eliminated an Alc-induced AST increase, although
NA displayed greater effectiveness. On the other
hand, NA enhanced small increases in ALT and AP
levels in contrast to S.

Alc is one of the factors most frequently associat-
ed with increased liver enzyme concentration.24-26,31-32

Moreover, the association between Alc intake and

Alc-induced liver disease is well known and was ex-
tensively discussed in our previous review.33 In our
study Alc administration caused an increase in AST
levels, similar to that reported by Kamimura et al,34

who observed two- and threefold increases in plasma
ALT and AST levels in Alc-fed male Wistar rats.
Other investigators have also demonstrated an eleva-
tion of aminotransferase levels in humans31 and even
a substantial one in alcoholic liver disease.32 In oppo-
sition to our findings are those of Duk-Hee Lee et
al,35 who reported that serum levels of liver enzymes
are affected by body mass index alterations, rather
than alcohol consumption. According to those re-
searchers, weight gain predominantly causes the rise
in AST levels. In contrast, in our study, the Alc-fed
rats gained less weight than the control rats but their
AST levels were still elevated. The close relation be-
tween ethanol consumption and liver function is due
to the fact that more than 80% of ingested Alc is
metabolised in the liver without a feedback mecha-
nism.36 In the early phase, oxygen and NO-radicals
derive from the complete oxidation of ethanol, and
acetaldehyde in excess markedly alters the intracellu-
lar redox status, induces fat deposits, and triggers the
inflammatory and immune response.37 The progres-
sion of liver damage is also affected by the generation
of additional products between acetaldehyde and cy-
tochrome c oxidase and/or P450 2E1.38,39

Aminotransferases catalyse the transfer of an a-
amino group from an a-amino acid to an a-keto acid.
Serum AST concentration is associated40 with mortal-
ity caused by liver disease, even within the current
normal range. If Alc consumption is a common cause
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Figure 2. Aspartate aminotransferase (AST)
concentrations in all groups.



of transaminase elevation,31-32,34 its beneficial effect on
cardiovascular events may be diminished. The dose of
Alc in our study was moderate and the increase it
caused in AST was eventually decreased by S, but par-
ticularly by NA action. 

As stated above, NA was found to reduce the AST
elevations induced by Alc more effectively than did S.
On the other hand, NA caused a small elevation of
ALT and AP levels. The increase of ALT levels by
NA, though in a sustained-release formulation, has
also been noticed by other investigators. Moreover,
the NA-induced AP raises have also been found in
studies of humans, where they were not considered
biologically meaningful.41

Besides the elevation of liver enzymes, Alc also
induces secondary hypertriglyceridaemia. The possi-
ble mechanisms of Alc-induced TG level increase
have been discussed previously.24-26,39 Such Alc-in-
duced secondary hypertriglyceridaemia42 was found
to be alleviated to the same extent by either S or NA
administration. 

NA is known to inhibit adipose tissue lipolysis as
well as hepatic TG, cholesterol and apolipoprotein B
synthesis.43 S is a statin which, in addition to its effect in
decreasing plasma cholesterol, also has a hypotriglyceri-
daemic effect.44 In the present study, no reduction of
serum TG levels was observed when either NA or S
were administered alone, and this can be partially at-
tributed to the very low baseline TG levels. However, a
significant reduction of TG levels that were apparently
raised by Alc occurred in the case of NA or S coadmin-
istration with Alc. It seems that animals treated with
Alc developed secondary dyslipidaemia which respond-
ed to hypolipidaemic treatment with NA or S, since
both drugs affect TG plasma concentration. Despite the
strict isocaloric pair-feeding, Alc-fed animals did not
gain as much weight as their pair-fed controls, although
they received diets with the same energy content.45 This
may be due to the oxidation of Alc without phosphory-
lation by the microsomal ethanol-oxidising system
(MEOS). When Alc is oxidised to acetaldehyde via the
alcohol dehydrogenase (ADH) pathway, NADH is gen-
erated. However, the oxidation of Alc via MEOS utilis-
es NADPH, resulting in energy wastage as heat, which
may explain the slower weight gain of the rats fed Alc-
containing liquid diets. This delay in weight gain hap-
pened despite the similar calorific intake of all rats (fed
with Alc or not) and the increase in weight that was ex-
pected to follow Alc withdrawal.46 The slower weight
gain of the animals in this study compared with that re-
ported by other authors47 could be attributed to strain
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and/or sex differences in the rats used, or to the condi-
tions of housing, such as the room temperature.

Chronic excessive consumption of ethanol can
cause hepatosteatosis, liver fibrosis and cirrhosis.17 Al-
so, statins can cause damage to the hepatic cells, main-
ly by periportal hepatocellular atypia (the periportal
hepatocytes are hypertrophied and are eosinophilic)
and hepatocellular necrosis (with higher doses). Thus,
hepatotoxicity as a result of the coadministration of
both could be more pronounced.18 Nevertheless, in
our study significant changes in liver histopathology
were not found. This can be explained by the fact that,
firstly, the dose of S was smaller than in other studies,
and secondly, the amount of Alc intake by the animals
was moderate. NA may also cause hepatotoxicity asso-
ciated with raised hepatic enzymes, cholestasis and he-
patocellular injury.19-23 The evidence suggests that
NA-induced toxicity is also dose related. The mecha-
nism by which NA induces liver injury remains un-
clear. The hepatotoxic effects of sustained-release NA
are characterised by centrilobular cholestasis and
parenchymal necrosis.22,23 Sustained-release formula-
tions of NA are more associated with hepatotoxicity
than crystalline preparations21,22 like the one we used.
This is one of the possible explanations why there
were no changes in liver histopathology in our study.
Although Alc consumption, as well as S and NA ad-
ministration, have been implicated in hepatotoxicity,
the rats in all of our study groups displayed normal liv-
er histology. This finding supports the safety of the
combination of hypolipidaemic treatment and Alc
consumption in rats.

In conclusion, both S and NA seem to be effective
in alleviating secondary hypertriglyceridaemia, and pre-
sumably its complications,48 despite the different mech-
anisms of action, which cannot be accidental. Neverthe-
less, NA displays a more effective result in decreasing
Alc-induced AST increase, though its administration
triggers small ALT and AP elevations in contrast to S.
Given the inverse correlation between TG and HDL-C
levels in humans,49 it is suggested that more research in
this field, including studies with humans, is needed in
order to determine whether the consumption of Alc in
combination with drugs having hypotriglyceridaemic
properties should be recommended.

References

1. Collins R, Armitage J, Parish S, et al; Heart Protection Study
Collaborative Group: MRC/BHF Heart Protection Study of
cholesterol-lowering with simvastatin in 5963 people with dia-



betes: a randomised placebo-controlled trial. Lancet 2003;
361: 2005-2016.

2. Kalantzi KI, Milionis HJ, Goudevenos IA: Management of
the elderly patient with hyperlipidaemia: recent concerns.
Hellenic J Cardiol 2006; 47: 93-99.

3. Ruitenberg A, van Swieten JC, Witteman JC, et al: Alcohol
consumption and risk of dementia: The Rotterdam Study.
Lancet 2002; 359: 281-286.

4. Papadakis JA, Ganotakis ES, Mikhailidis DP: Beneficial ef-
fect of moderate alcohol consumption on vascular disease:
myth or reality? J R Soc Health 2000; 120: 11-15.

5. Mikhailidis DP, Jeremy JY, Barradas MA, Green N, Dan-
dona P: The effect of ethanol on vascular prostacyclin synthe-
sis, platelet aggregation and platelet thromboxane release. Br
Med J 1983; 287: 1495-1498.

6. Albert MA, Glynn RJ, Ridker PM: Alcohol consumption and
plasma concentration of C-reactive protein. Circulation 2003;
107: 443-447.

7. Brodie BB, Butler WM, Horning MC, Maickel RP, Maling
HM: Alcohol-induced triglyceride deposition in liver through
derangement of fat transport. Am J Clin Nutr 1961; 9: 432-435.

8. Reboucas G, Isselbacher KJ: Studies on the pathogenesis of
the ethanol-induced fatty liver. 1. Synthesis and oxidation of
fatty acids by the liver. J Clin Invest 1961; 40: 1355-1362.

9. Goldberg IJ, Mosca L, Piano MR, Fisher EA; Nutrition
Committee, Council on Cardiovascular Nursing of the Amer-
ican Heart Association: AHA Science Advisory: Wine and
your heart: a science advisory for healthcare professionals
from the Nutrition Committee, Council on Epidemiology and
Prevention, and Council on Cardiovascular Nursing of the
American Heart Association. Circulation 2001; 103: 472-475.

10. Conney AH: Pharmacological implications of microsomal en-
zyme induction. Pharmacol Rev 1967; 19: 317-366.

11. Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults: Executive Summary of
The Third Report of The National Cholesterol Educational
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol In Adults (Adult
Treatment Panel III). JAMA 2001; 285: 2486-2497.

12. Kolovou G: The treatment of coronary heart disease. Statins
beyond cholesterol lowering. Curr Med Res Opin 2001; 17:
34-37.

13. Kolovou G, Fostinis J, Bilianou H, Cokkinos DV: Response
of high-density lipoproteins to hypolipidaemic drugs accord-
ing to their initial level. Am J Cardiol 1995; 75: 293-295.

14. Walldius G, Wahlberg G: Effects of nicotinic acid and its de-
rivatives on lipid metabolism and other metabolic factors re-
lated to atherosclerosis, in: Kritchevsky D, Holmes WL, Pao-
letti R (eds.): Drugs Affecting Lipid Metabolism VIII. Plenum
Publishing Corporation, New York, 1985; pp 281-293.

15. Carlson LA: Effects of nicotinic acid on serum lipids and
lipoproteins, in Carlson LA, Osslon AG (eds.): Treatment of
Hyperlipoproteinemia. Raven Press, 1984; p 115.

16. Lennernas H, Fager G: Pharmacodynamics and pharmacoki-
netics of the HMG-CoA reductase inhibitors. Similarities and
differences. Clin Pharmacokinet 1997; 32: 403-425.

17. Enomoto N, Yamashina S, Kono H, et al: Development of a
new, simple rat model of early alcohol-induced liver injury
based on sensitization of Kupffer cells. Hepatology 1999; 29:
1680-1689.

18. Kornbrust DJ, MacDonald JS, Peter CP, et al: Toxicity of the
HMG-coenzyme A reductase inhibitor, lovastatin, to rabbits.
J Pharmacol Exp Ther 1989; 248: 498-505.

19. Meyler L: Nicotinic acid and its derivatives, in Dukes MNG
(ed.): Meyler’s side effects of drugs. Elsevier, Amsterdam,
1998; pp 923.

20. Miettinen TA, Taskinen M-R, Pelkonen R, Nikkilä EA: Glu-
cose tolerance and plasma insulin in man during acute and
chronic administration of nicotinic acid. Acta Med Scand
1969; 186: 247-253.

21. Basu TK, Makhani N, Sedgwick G: Niacin (nicotinic acid) in
non-physiological doses causes hyperhomocysteineaemia in
Sprague-Dawley rats. Br J Nutr 2002; 87: 115-119.

22. Patterson DJ, Dew EW, Gyorkey F, Graham DY: Niacin he-
patitis. South Med J 1983; 76: 239-241.

23. Clementz GL, Holmes AW: Nicotinic acid-induced fulminant
hepatic failure. J Clin Gastroenterol 1987; 9: 582-584.

24. Kolovou GD, Mikhailidis DP, Daskalova DC, et al: The ef-
fect of co-administration of simvastatin and alcohol in rats.
IN VIVO 2003; 17: 523-528.

25. Kolovou GD, Mikhailidis DP, Kafaltis N, et al: The effect of
alcohol and gemfibrozil co-administration in Wistar rats. IN
VIVO 2004; 18: 49-54.

26. Kolovou GD, Mikhailidis DP, Adamopoulou EN, et al: The
effect of nicotinic acid and alcohol co-administration in Wis-
tar rats. Methods Find Exp Clin Pharmacol 2005; 27: 1-7.

27. Guide for the Care and Use of Laboratory Animals. (1996,
published by National Academy Press, 2101 Constitution
Ave. NW, Washington, DC 20055, USA).

28. Margeli A, Theocharis S, Skaltsas S, et al: Effect of cadmium
pre-treatment on liver regeneration after partial hepatectomy
in rats. Arch Toxicol 1994; 68: 85-90.

29. Margeli AP, Skaltsas SD, Spiliopoulou CA, Mykoniatis MG,
Theocharis SE: Hepatic stimulator substance activity in the
liver of thioacetamide-intoxicated rats. Liver 1999; 19: 519-
525.

30. Theocharis SE, Margeli AP, Agapitos EV, Mykoniatis MG,
Kittas CN, Davaris PS: Effect of hepatic stimulator substance
administration on tissue regeneration due to thioacetamide-
induced liver injury in rats. Scand J Gastroenterol 1998; 33:
656-663.

31. Kraemer KL, Mayo-Smith MF, Calkins DR: Independent
clinical correlates of severe alcohol withdrawal. Subst Abus
2003; 24: 197-209.

32. Nishimura M, Hasumura Y, Takeuchi J: Effect of an intra-
venous infusion of ethanol on serum enzymes and lipids in
patients with alcoholic liver disease. Gastroenterology 1980;
78: 691-695.

33. Kolovou GD, Salpea KD, Anagnostopoulou KK, Mikhailidis
DP: Alcohol use, vascular disease, and lipid-lowering drugs. J
Pharmacol Exp Ther 2006; 318: 1-7.

34. Kamimura S, Gaal K, Britton RS, Bacon BR, Triadafilopou-
los G, Tsukamoto H: Increased 4-hydroxynonenal levels in
experimental alcoholic liver disease: association of lipid per-
oxidation with liver fibrogenesis. Hepatology 1992; 16: 448-
453.

35. Lee DH, Ha MH, Christiani DC: Body weight, alcohol con-
sumption and liver enzyme activity-a 4-year follow-up study.
Int J Epidemiol 2001; 30: 766-770.

36. Uzun H, Simsek G, Aydin S, et al: Potential effects of L-
NAME on alcohol-induced oxidative stress. World J Gas-
troenterol 2005; 11: 600-604.

37. Zima T, Fialova L, Mestek O, et al: Oxidative stress, metabo-
lism of ethanol and alcohol-related diseases. J Biomed Sci
2001; 8: 59-70.

38. Chen J, Robinson NC, Schenker S, Frosto TA, Handerten

G.D. Kolovou et al

84 ñ HJC (Hellenic Journal of Cardiology) 



GI: Formation of 4-hydoxy nonenal adducts with cytochrome
c oxidase in rats following short-term ethanol intake. Hepa-
tology 1999; 29: 1792-1798.

39. Dupont I, Bodenez P, Berthou F, Simon B, Bardou LG, Lu-
cas D: Cytochrome P-450 2E1 activity and oxidative stress in
alcoholic patients. Alcohol Alcohol 2000; 35: 98-103.

40. Kim HC, Nam CM, Jee SH, Han KH, Oh DK, Suh IL: Nor-
mal serum aminotransferase concentration and risk of mor-
tality from liver diseases: prospective cohort study. BMJ 2004;
328: 983.

41. Capuzzi DM, Guyton JR, Morgan JM, et al: Efficacy and sa-
fety of an extended-release niacin (niaspan): A long term-study.
Am J Cardiol 1998; 82: 74U-81U.

42. Kerai MD, Waterfield CJ, Kenyon SH, Asker DS, Timbrell
JA: Taurine: protective properties against ethanol-induced
hepatic steatosis and lipid peroxidation during chronic etha-
nol consumption in rats. Amino Acids 1998; 15: 53-76.

43. DiPalma JR, Thayer WS: Use of niacin as a drug. Annu Rev
Nutr 1991; 11: 169-187.

44. Stein EA, Lane M, Lanskarzewski P: Comparison of statins
in hypertriglyceridemia. Am J Cardiol 1998; 81: 66B-69B

45. Lieber CS, DeCarli LM: Liquid diet technique of ethanol ad-
ministration: 1989 update. Alcohol Alcohol 1989; 24: 197-211.

46. Kerai MD, Waterfield CJ, Kenyon SH, Asker DS, Timbrell
JA: Reversal of ethanol-induced hepatic steatosis and lipid
peroxidation by taurine: a study in rats. Alcohol Alcohol 1999;
34: 529-541.

47. Lindros KO, Järveläinen HA: A new oral low-carbohydrate
alcohol liquid diet producing liver lesions: a preliminary ac-
count. Alcohol Alcohol 1998; 33: 347-353.

48. Baou K, Vlachopoulos C, Manesis E, Archimandritis A, Ste-
fanadis C: Non-alcoholic fatty liver and cardiovascular dis-
ease: an emerging relationship. Hellenic J Cardiol 2007; 48:
37-41.

49. Kolovou GD, Anagnostopoulou KK, Salpea KD, et al: Influ-
ence of triglycerides on other plasma lipids in middle-aged men
intended for hypolipidaemic treatment. Hellenic J Cardiol 2006;
47: 78-83.

Simvastatin vs. Nicotinic Acid and Hypertriglyceridaemia

(Hellenic Journal of Cardiology) HJC ñ 85


