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ABSTRACT

Oxygen free radicals play an important role in the pathogenesis of tissue damage in many
pathological conditions, including liver diseases. The present study aims to investigate
the possible relationship between serum malondialdehyde level, an index of lipid peroxi-
dation, and ceruloplasmin level, a protective agent against lipid peroxidation, in chronic
liver disease. A total of 65 consecutive patients enrolled in the study were divided into
three subgroups consisted of 20 liver cirrhosis patients with ascites, 25 liver cirrhosis
cases without ascites and 20 patients with various types of chronic hepatitis. Control
group consisted of 20 healthy subjects. Serum malondialdehyde and ceruloplasmin lev-
els, and routine biochemical analyses were assayed. The mean serum malondialdehyde
level of the group 1 was found to be significantly higher than that of the group 2 (p<0.01)
and also the mean serum malondialdehyde level was found to be higher in groups 1, 2 and
3 than that in the control group (p<0.0001 for all groups). There was no significant differ-
ences in any of these groups with respect to serum ceruloplasmin levels. It was found that
there was an inverse relationship between serum malondialdehyde and albumin values in
all groups. No correlation was found between the serum ceruloplasmin and malondial-
dehyde contents and serum aspartate aminotransferase, alanine aminotransferase, total
bilirubin and total protein concentrations. It was found that serum malondialdehyde level
was significantly higher in patients with chronic hepatitis and liver cirrhosis than that of
the control subjects whereas the serum ceruloplasmin level din’t alter in any of the study
groups. No correlation was detected between the serum malondialdehyde and ceruloplas-
min levels in patients with chronic liver disease. It was suggested that increase in the
serum malondialdehyde level might be associated with an imbalance of other antioxidants
rather than ceruloplasmin in chronic liver diseases.
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OZET

Serbest oksijen radikalleri, karaciger hastaliklar1 gibi bircok patolojik durumda doku
hasarmin patogenezinde rol oynamaktadir. Bu ¢aligma, kronik karaciger hastaliginda
lipid peroksidasyonunun bir indeksi olan malondialdehit ile lipid peroksidasyonuna karsi
koruyucu oldugu one suriilen seruloplazminin serum degerleri arasindaki olasi iligkinin
arasgtirilmasi amaglandi. Calisma kapsamina alinan 65 hasta ug alt gruba ayrildi. Grup 1;
asitli 20 karaciger sirozlu hasta, grup 2; asitsiz 25 karaciger sirozlu hasta, ve grup 3; cesitli
tiplerde kronik hepatiti olan 20 hasta icermekte idi. Kontrol grubunu 20 saghkli kisi
olusturdu. Serum malondialdehit, seruloplasmin ve rutin biyokimyasal dl¢umler yapildi.
Grup 1 de ortalama serum malondialdehit seviyesi grup 2 den daha yuksekti (p<0.01) ve
ayrica grup 1, 2 ve 3 de kontrol grubundan daha yuiksekti (p<0.0001 tum gruplar igin).
Serum seruloplasmin agisindan gruplarda onemli bir farklilik yoktu. Gruplarin timunde
serum malondialdehit ile albumin seviyeleri arasinda ters iliski bulundu. Serum malondi-
aldehit ve seruloplasmin seviyeleri ile aspartat aminotransferaz, alanin aminotransferaz,
total bilirtibin ve total protein arasinda herhangi bir korelasyon gozlenmedi. Kronik
hepatitli ve karaciger sirozlu hastalarda serum malondialdehit seviyelerinin yukseldigini
ancak seruloplasminde bir degisiklik olmadig1 goruldii. Ayrica bu hastalarda serum
seruloplazmin ve malondialdehit duzeyleri arasinda iligki bulunamadi. Malondialdehit
duzeyindeki artigin seruloplasminden bagka antioksidanlardaki dengesizlikle iligkili
olabilecegi oOne suriildu.

Anahtar Kelimeler: Malondialdehit, seruloplazmin, siroz, hepatit
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INTRODUCTION

Oxygen free radicals play an important role in patho-
genesis of tissue damage in many liver diseases. Free
radicals such as superoxide and hydroxyl radicals, can
cause a damage in cellular components via peroxidation
of proteins, nucleic acids, free amino acids, and lipopro-
teins (1). Lipid peroxidation is caused by free radicals
leading to oxidative destruction of polyunsaturated fatty
acids constitutive of cellular membranes and to the pro-
duction of toxic and reactive aldehyde metabolites such
as malondialdehyde (MDA) which is commonly used as
an index of lipid peroxidation (2). MDA can also initi-
ate the formation of protein-aldehyde adducts (3). They
are seen predominantly in the perivenous region and
they coincide with sings of more advanced liver injury
(steato-necrosis, focal inflammation, and elevated serum
transaminases) (4). It has been reported that patients with
degenerative liver disease had increased lipoperoxide
levels in liver tissue and serum (5).

Antioxidant activity of the human serum has been at-
tributed to the presence of transferrin and ceruloplasmin
(CP). It has been suggested that CP might be the major
antioxidant in plasma as a scavenger of oxygen radicals
(6). However, there is controversion about the serum
CP levels of patients with liver diseases. It was previ-
ously reported that lipid peroxidation has been found un-
changed in moderate and severe alcoholic liver cirrhosis
(7) or decreased in chronic liver disease (8). These data
may be interpretated to indicate a relationship between
CP and lipid peroxidation in liver cirrhosis. Therefore,
we aimed to investigate the MDA and CP levels in serum
of patients with chronic liver disease to compare the ones
in the serum of healthy controls in order to estimate the
possible relationship between serum MDA and CP lev-
els in those subjects.

MATERIAL and METHODS

In a recent report, McColl et al. investigated the pre-
valence of the FVL, Pt20210, and MTHFR mutations
in the etiology of stroke in 50 children at two centers
(7). Excluding the 11 neonatal cases, the median age at
which stroke occurred was 51 months (range, 10-168
months). Most of the patients had hemiparesis, and
had no family history of cerebrovascular disease at a
young age. Of the 50 cases, only 37 were evaluated
for the for the detailed analysis. The authors found that
2 children were heterozygous for the FVL mutation,
One patient was heterozygous for the Pt20210 mutati-
on, 7 patients were homozygous for the MTFHR gene
mutation, and 13 patients were heterozygous for this
alteration. Compared to the findings in random, unse-
lected, cord-blood controls, the patients who carried one
of these mutations did not have a significantly higher
odds ratio for stroke. The authors concluded that throm-
bophilia did not appear to play a significant role in the
etiology of stroke in children. In contrast to the reports
demonstrated that thrombophilia might be an important
contributor to this condition. Zenz at al.(8) detected that
5 of 33 children as heterozygous for the FVL mutation.
One of them was reported as homozygous whereas the
other one was found to be heterozygous for the Pt20210
mutation Although they found no significant difference
between the prevalence of Pt20210 mutation in the study
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group and that in the general population of Austria, the
data identified FVL mutation as a possible risk factor
for acute stroke after the neonatal period. Nowak-Gottl
et al. (9) compared the findings in 148 children aged
0.5-16 years who had suffered spontaneous ischemic
stroke to findings in 296 age-matched controls and iden-
tified elevated lipoprotein (a) level, FVL, Pt20210 and
MTHFR mutations as important risk factors for spon-
taneous ischemic stroke in childhood. The odds ratios
for the FVL and the Pt20210 mutations were reported
as 6 and 4.7, respectively. However, the authors noted
that the presence of an additional risk factor increased
the odds ratio significantly. The patient’s history did not
reveale a previous infection as a risk factor. In addition,
there were no underlying issues such as cardiac disorder,
intracardiac thrombus, or vasculitic disease. We suggest
that the thrombosis in our patient was a spontaneous
event that was facilitated by FVL. We also conclude that
thrombophilic mutations should be kept in mind in the
etiology of acute stroke.

RESULTS

As seen in Table 2, the mean serum MDA level in group
1 was significantly higher than that in group 2 (p<0.01);
the mean serum MDA level was higher in groups 1, 2
and 3 than in the control group (p<0.0001 for all groups).
There was no significant differences in any of these
groups in terms of serum CP. It was found that there
was an inverse relationship between serum MDA and
albumin levels (r=-0.56, p=0.010; r=-0.53, p=0.006; r=-
0.53, p=0.016 and r=-0.55, p=0.012 in groups 1, 2, 3 and
controls respectively). There was no correlation between
serum AST, ALT, T bil, T prot and CP and MDA levels.

DISCUSSION

Lipid peroxidation, a free radical-induced mechanism,
is implicated in the pathogenesis of several acute and
chronic human disorders, including liver pathology (10).
Either exposure to more oxidant stress or an inability in
the oxidative capacity of the cells might lead to accelera-
tion of peroxidation reactions of some cellular molecules
including lipids (11). Early stimulation of stellate cells,
which are the major source of extracellular matrix, by
lipid peroxides in vivo may be important in many forms
of liver fibrosis. In situ studies show a correlation be-
tween the presence of aldehyde adducts and collagen
gene expression by stellate cells (12,13), and peroxides
stimulate collagen synthesis by cultured stellate cells
(14). Activation of stellate cells is provoked by genera-
tion of free radicals in culture and is blocked by some
antioxidants (15). The increase in lipid peroxidation
has been previously reported in various liver diseases
(16-18) suggesting that antioxidant levels were typically
depleted in cirrhotic liver, which could also amplify the
injurious effects of lipid peroxides (19). It has been also
found that high serum levels of MDA in patients with
liver cirrhosis was correlated with lower serum levels
of vitamin E (20). Our data confirms the presence of an
increased oxidative stress in cirrhosis and hepatitis cases.
These findings suggest that such patients are under oxi-
dant stress resulting from liver failure or inflammation,
and more oxidative stress could happen as liver disease
progresses.
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Table 1 Demographic characteristics of the study subjects.

Table 2 Routine liver function tests, serum MDA and CP levels.

References

1. Salaspuno, M (1999). Epidemiological aspects of alcoholic liver dis-
ease, ethanol metabolism, and pathogenesis of alcoholic liver injury, s.
1157-1178, In: J., Benhamou J.R., Mc Intery, N., Rizzetto, M., Rodes,
J., eds. Oxford Textbook of Clinical Hepatology. Bircher, Oxford Uni-
versity Press, New York.

2. Cheeseman, K.H. (1993) Mechanisms and effects of lipid peroxida-
tion. Molec Aspects Med. 14, 191-197.

3. Niemela, O., Parkkila, S., Yla-Herttuala, S., Halsted, C., Witztum,
J.L., Lanca, A., Israel, Y. (1994) Covalent protein adducts in the liver
as a result of ethanol metabolism and lipid peroxidation. Lab Invest.
70, 537-546.

4. Niemela, O., Parkkila, S., Yia-Herttuala, S., Villanueva, J., Ruebner,
B., Halsted, C.H. (1995) Sequential acetaldehyde production, lipid
peroxidation, and fibrogenesis in micropig model of alcohool-induced
liver disease. Hepatology. 22, 1208-1214.

5. Suematsu, T., Matsumura, T., Sato, N., Miyamoto, T., Ooka, T., Ka-
mada, T., Abe, H. (1981) Lipid peroxidation in alcoholic liver disease
in humans. Alcohol Clin Exp Res. 5, 427-430.

6. Halliwell, B., Gutteridge, J.M.C. (1990) The antioxidants of human
extracellular fluids. Arch Biochem Biophys. 280, 1-8.

7. Gerli, G., Locatelli, G.F., Mongiat, R, . (1992) Erythrocyte antioxi-
dant activity, serum ceruloplasmin, and trace element levels in subjects
with alcoholic liver disease. Am J Clin Pathol. 97, 614-618.

8. Jones, R.J., Levis, S.J., Smith, J.M., Neuberger, J. (2000) Undetect-
able serum cearuloplasmin in a woman with chronic hepatitis C infec-
tion. J Hepatol. 32, 703-704.

9. Satoh, K. (1978) Serum lipid peroxide in cerebrovascular disorders
detected by a new colorimetric method. Clin Chim Acta. 90, 37-43.
10. Farinati, F., Cardin, R., de Maria, N., Lecis, PE., Della, Libera, G.,
Burra, P., Marafin, C., Sturniolo, G.C., Naccarato, R. (1995) Zinc, iron
and peroxidation in liver tissue. Biol Trace Elem Res. 47, 193-199.

11. Yasa, M.H., Kacmaz, M., Ozturk, H.S., Durak, I. (1999) Antioxi-
dant status of erythrocytes from patients with cirrhosis. Hepatogastro-
enterology. 46, 2460-2463.

12. Paradis, V., Kollinger, M., Fabre, M., Holstege, A., Poynard, T.,
Bedossa, P. (1997) In situ detection of lipid peroxidation by products in
chronic liver diseases. Hepatology. 26, 135-142.

13. Paradis, V., Mathurin, P., Kollinger, M., Imbert-Bismut, F., Char-
lotte, F., Piton, A., Opolon, P., Holstege, A., Poynard, T., Bedossa, P.
(1997) In situ detection of lipid peroxidation in chronic hepatitis C:
correlation with pathological features J Clin Pathol. 50, 401-406.

14. Maher, J.J., Tzagarakis, C., Gimenez, A. (1994) Malondialdehyde
stimulates collagen production by hepatic lipocytes only upon activa-
tion in primary culture. Alcohol Alcohol. 29, 605-610.

Turk J Biochem, 2003; 28 (2); 32-34.

Group 1 | Group2 | Group 3 | Control Group 1 Group 2 Group 3 Control
Number 0 % 20 20 ﬁjs/{) 90.75£50.43%C | 84.60£66.92%C | 5525:4223° | 15.5:4.79
Sex
i 16/4 20/5 12/8 15/5
(malefemate) ?Ji) 78.0074.34° | 64.52£37.76° | 101.6085.10% | 29.80:6.84
@g:rs) 53.25+11.95 | 48.56:13.62 | 38.30£10.84 | 46.70+10.34 —
'/ dl 219342 | 242+345%C | 0.88+0.71 0.61£0.20
HBYV carrier 12 11 10 (mg/d)
HCV carrier - 3 8 - (1;/1;;1 6.36:0.784 7.340.94 7.5150.64 7.49+0.53
HBV+HCY carrier 1 1 - - All ; :
a.e, a,
HBV+HDY carrier ) - 3 - @d) 2.700.26 3.25:0.61 4.110.45 4.36:0.40
Others MDA ae a a
(cryptogenic or alcholic) 6 10 (umoll) 21.10£6.97 16.52+5.85 19.20+5.11 5.61+0.99
cp 33.60+8.70 | 33.95:13.84 | 31.87+9.86 | 38.4910.42
(mg/dl)

Results were expressed as the mean+SD.

a; p<0.0001: compared with control; b, p<0.05: compared with group 4;
¢,p<0.05: compared with group 3; d, p<0.0001 compared with the other groups;
e, p<0.01 compared with group 2; f, p<0.0001 compared wirh group 3.

15. Lee, K.S., Buck, M., Houglum, K., Chojkier, M. (1995) Activation
of hepatic stellate cells by TGF alpha and collagen type I is mediated
by oxidative stress through c-myb expression. J Clin Invest, 96, 2461-
2468.

16. Show, S., Dubin, K.B., Lieber, C.S. (1983) Depressed hepatic
glutathione and increased diene conjugates in alcoholic liver disease.
Evidence of lipid peroxidation. Dig Dis Sci. 28, 585-589.

17. Moscarella, S., Laffi, G., Buzzelli, G., Mazzanti, R., Caramelli, L.,
Gentilini, P. (1984) Expired hydrocarbons in patients with chronic liver
disease. Gastroenterology. 31, 60-63.

18. Mazzanti, R., Moscarella, S., Bensi, G., Altavilla, E., Gentilini, P.
(1989) Hepatic lipid peroxidation and aldehyde dehydrogenase activ-
ity in alcoholic and nonalcoholic liver disease. Alcohol Alcohol. 24,
121-128.

19. Leo, M.A., Kosman, A.S., Lieber, C.S. (1993) Differential deple-
tion of carotenoids and tocopherol in liver disease. Hepatology. 7,
977-986.

20. Moscrella, S., Duchini, A., Buzzaelli, G. (1994) Lipoperoxidation,
trace elements and vitamin E in patients with liver cirrhosis. Eur J Gas-
troenterol. 6, 633-636.

21.Johnson, A.M., Rohlfs, EIM. (1999) Proteins, s. 477-540, In: Burtis,
C.A., Ashwood, E.R. eds. Tietz Texbook of Clinical Chemistry, WB
Saunders Company, Philadelphia.

22. Pincus, M.R., Schaffner, J.A. (1996) Assesment of liver function,
8. 253-267, In: Henry, J.B, ed. Clinical diagnosis and management by
laboratory methods. WB Saunders Company, Philadelphia.

23. De Maria, N., Colantoni, A., Fagiuol, S., Liu, G.J., Rogers, B.K.,
Farinati, F., Van Thiel, D.H., Floyd, R.A. (1996) Association between
reactive oxygen species and disease activity in chronic hepatitis C. Free
Radic Biol Med. 21, 291-296.

24. Evereklioglu, C., Er, H., Turkoz, Y., Cekmen, M. (2002) Serum
levels of TNF-alpha, sIL-2R, IL-6, and IL-8 are increased and associ-
ated with elevated lipid peroxidation in patients with Behcet’s disease.
Mediators Inflamm. 11, 87-93.

25. Erdogan, C., Unlucerci, Y., Turkmen, A., Kur, A., Cetin, O., Bek-
pinar, S. (2002) The evaluation of oxidative stress in patients with
chronic renal failure.Clin Chim Acta. 322, 157-61.

Aksoy et al.



