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ABSTRACT

SERUM MALONDIALDEHYDE
LEVELS AND SUPEROXIDE
DISMUTASE ACTIVITIES IN

PULMONARY TUBERCULOSIS AND
LUNG CANCERS

Objectives: An increasing amount of
epidemiological and experimental evidence has
been carried out on the relationship between
free radical activity and malignancy. The
imbalance between free radical production and
cellular defense mechanisms has been
described in cancers and degenerative diseases
like tuberculosis (tb).

Methodology: The present investigation
has been undertaken to study the levels of lipid
peroxide (LP) and antioxidant enzyme
superoxide dismutase (SOD) activities in sera
of lung cancers (Lc) and tb. Forty-two patients
and fourteen healthy cases were enrolled into
the study. Group I had seventeen subjects with
Lc, group II had twenty-five patients with tb
and group III had fourteen healthy cases. The
malondialdehide (MDA) and superoxide
dismutase (SOD) activities in sera were
quantified.

Results: Serum MDA levels in the whole
group of patients (Lc and tb) were much higher
than in healthy controls. The levels of MDA
did not change significantly in the group I vs.
group Il (p>0,05). The SOD activity in sera
from patients with Lc was markedly lower than
the other two groups. Activities of SOD in
group I significantly decreased as compared to

the group II (p<0,001). In the present study
although LP levels increased in both tb and Lc
patients, the activities of SOD in Lc cases were
significantly higher than tb patients.
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OZET

Akciger Tiiberkulozu ve Akciger
Kanserli Hastalarda Serum Malondialdehid
Seviyesi ve Siiperoksid Dismutaz Aktivitesi

Giris: Artan orandaki epidemiyolojik ve
deneysel calismalar serbest radikal aktivitesi
ile malignensi arasinda yakin iliski oldugunu
gostermistir. Kanser ve tiiberkuloz (tb) gibi
dejeneratif  hastaliklarda  serbest radikal
olusumu ile hiicresel savunma mekanizmasi
arasindaki dengesizlik tariflenmistir.

Yontem: Bu calismada akciger kanserli
(Ac Ca) ve tb’lu hastalarin serumlarinda lipid
peroksid seviyesi ve antioksidan bir enzim olan
siiperoksit dismutaz aktivitesi incelenmistir.
Kirkiki hasta ve ondort saglikli goniillii bu
calismaya dahil edilmistir. Malondialdehid
(MDA) ve superoksid dismutaz (SOD)
aktivitesi serumlarinda tespit edildi.

Sonuglar: Serum MDA seviyeleri tiim
hasta grubunda (Ac Ca ve tb) kontrol grubuna
gore daha yiiksek bulunmustur. MDA
diizeylerinde  grup I ile grup II arasinda
belirgin fark gostermemektedir (p>0,05). Ac
Ca’li hastalarin serumlarinda incelenen SOD
aktivitesi diger iki gruba gore belirgin olarak
distiktiir. Grup I’deki SOD aktivitesi grup II
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ile karsilastirildiginda anlamli azalma tespit
edilmistir  (p<0,001). Bu c¢alismada, LP
seviyesi hem tb’li hem de Ac Ca’li hastalarda
yiiksek olmasina karsin, SOD aktivitesi Ac
Ca’li hastalarda tb’lu hastalara goére belirgin
yiiksektir.

Anahtar Soézciikler: Akciger kanserleri,
tuberkuloz, lipid peroksidasyon, superoksid
dismutaz

1- INTRODUCTION

The formation of highly reactive oxygen-
containing molecular species is a normal
consequence of a variety of essential
biochemical reactions. In healthy conditions at
the cellular level, there is a critical balance
exists between the free radical generation and
the antioxidant defense. The range of
antioxidant defenses available within the cell
and in the extracellular should be adequate to
protect against oxidative damage. Oxidative
modification of DNA, proteins and lipids by
reactive oxygen species (ROS) play a role in
disease, including inflammatory disease and
cancer (1). An increasing amount of
epidemiological and experimental evidence has
been carried out on the relationship between
free radical activity and malignancy (1,2).
Several investigators have reported that
oxidants may be involved in the early events of
carcinogenesis, including transformation and
promotion (3,4). The critical target of ROS is
presumed to be cellular DNA. ROS may act as
carcinogenic agents by inducing structural
changes in DNA and modulating stress gene
expression (5). In animal models, antioxidant
molecules have been shown to inhibit
experimental carcinogenesis (6) Very little is
known about the respiratory tract antioxidant
defenses of patients with lung cancer, although
superoxide dismutase (SOD) can prevent in
vitro carcinogenesis.

Also the imbalance between free radical
production and cellular defense mechanisms
has been described in degenerative lung
diseases  like  tuberculosis  (tb) (7).
Mycobacterium tuberculosis is intracellular
pathogens, which grow and replicate in the
host macrophages. It is well known that
macrophages undergo respiratory burst after
contact with this microorganism. These cells
posses the capacity to generate huge amounts
of ROS and ROS induce lipid peroxidation

(LP), a chain process which affects unsaturated
fatty acids mainly localized in cell membranes,
in which end product as malondialdehide
(MDA) is generated (8). MDA, which is itself
responsible for some of the damaging effects
of free radicals on DNA and on cell
membranes (9).

Lipid peroxidation products diffuse from
the site of inflammation and can be measured
in the blood (10).

Both cancer and tuberculosis are
associated with lung oxidant-antioxidant
imbalance. Because of this, in the present
study the levels of MDA and antioxidant
enzyme SOD activities in sera of lung cancers
were studied and compared with tuberculosis
and healthy cases. And it was to establish
whether MDA levels and SOD activities in
sera might be used as markers for diagnostic
and/or prognostic in these diseases.

2- PATIENTS AND METHODS

2.1 Patients and blood samples

During the period from December 2000 to
May 2001 forty-two patients treated in the
Atatiirk Chest Diseases and Chest Surgery
Hospital were enrolled into the study.
Investigation was classified into three groups
as follow;

Grop I consisted of 17 patients with lung
cancer (1 women, 16 men with a mean age of
54,3£14,1)

Group II consisted of 25 patients with
tuberculosis (4 women, 21 men with a mean
age of 48,3+13,2)

Group III (control group) consisted of 14
healthy cases (3 women, 11 men with a mean
age of 51,049,7)

(Table 1). All the cases were subjected to
through clinical examination and investigation.

Table I: MDA (nmol/ml) levels in 3 groups

Mean (£SD)
Group [ 32,92+14,89
Group 11 28,4319,83
Group 11 15,95+£3,9
Group [-111 P<0,001*
Group II-11I P<0,01*
Group I-1I p>0,05

SD: standard deviation
* statistically significant p<0,05
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The study was approved by the ethical
committee. All patients and healthy volunteers
in this study gave their informed consent
before entering the study. Serum was obtained
from venous blood drawn in the fasting state
before breakfast and it was stored frozen at —30
C until the analyse was performed.

2.2 Lipid Peroxidation (LP)

LP is a chain reaction that involves the
oxidation of polyunsaturated fatty acids in
membranes induced by free radicals and is an
indicator of oxidative cell damage. Direct
measurement of oxidative stress in humans is
difficult because the active oxygen species and
free radicals are extremely short-lived (11).
Instead, products of the oxidative process are
measured.

LP products were measured as an index of
MDA production, in blood by the method of
Yoshioka (12). In this reaction, MDA which
reacts with tiobarbituric acid (TBA) reagent
under acidic conditions to generate a pink
colored product and determined at 532 nm.

The results are given as nmol MDA/ml.
Tetramethoxypropane (sigma T9889) was used
as an external standart.

2.3 Estimation of superoxide dismutase
(SOD)

SOD activity was assayed according to
the method of Sun et al (13). In this method,
xanthine-xanthine oxidase system was used to
generate a superoxide flux, and nitroblue
tetrazolium (NBT) was used as an indicator of
superoxide production. SOD activity was then
measured by the degree of inhibition of the

Pulmonary tuberculosis were collected in
the group II (n: 25).

Healthy cases were collected in the group
I (n: 14)

Fig I presents the progressive increase in
serum concentrations of MDA groups I, II and
II1. Patients in group I had the highest levels of
MDA. There was a significant increase in
MDA levels in the group I (32,93+3,61) than
in the group III (15,95+1,04) (p<0,001). Also it
was determined a significant increase in MDA
levels in the group II (28,43+1,96) than in the
group III (15,95+1,04) (p<0,01).

Figure I: MDA (nmol/ml) levels in 3 groups
Group I: lung cancer, Group II: pulmonary tuberculosis,
Group III: healthy cases
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Figure I1: SOD activities (U/ml) in 3 groups
Group I: lung cancer, Group II: pulmonary tuberculosis,

Group III: healty cases
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2.4 Statistics

Kruskal-Wallis (nonparametric ANOVA
test was used for the statistical analysis ang

Dunn’s multiple comparison test ways
performed as post-hoc test.
3. RESULTS
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Serum MDA levels in the whole group of
patients (Lc and tb) were much higher than in
healthy controls.

Lung cancers were included in the group I
(n: 17)

The levels of MDA did not change
markedly in the group I vs. group II (p>0,05)
(Table 1).
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Fig I represents the activities of
antioxidant enzyme SOD in the group I, II and
II. The SOD activity in sera from patients
with lung cancer was markedly lower than the
other two groups.

The activities of SOD, which was found
to be, decreased significantly in group I when
compared to group Il (4,64+0,26 vs.
21,52+1,49; p<0,001).

Patients in group II exhibited lower
activities of SOD when compared with group
I (17,64+0,93 vs 21,52+1,49; p<0,05).

Patients from group I had the lowest
activities of SOD and when compared group II
to group I, there was a significant increase
(17,64+0,93 vs 4,64+0,26) (p<0,001) (Table
2).

Table II: SOD activities (U/ml) in 3 groups

Mean (£SD)
Group [ 4,641, 10
Group 11 17,6444, 67
Group 1T 21,5245, 58
Group I-111 P<0,001*
Group II-11I P<0,05*
Group I-11 P<0,001*

SD: standard deviation
Statistically significant p<0,05

4. DISCUSSION

Severe oxidative stress can cause cell
injury and death (1). In the lung, free radical
production has been described in different
cancers, lung injury, pulmonary emphysema
and tuberculosis (10,14,15,16). The close
relationship between free radical formation and
malignancy has been documented (17). It has
been reported that human tumour cells shown
to produce large amounts of hydrogen peroxide
(18). Increased ROS production cause higher
levels of DNA lesions in malignant cells,
which may contribute to metastatic potential of
tumours (19). Increased lipid peroxidation in
abnormally proliferation cells are said to be
released into the systemic circulation resulting
in increased MDA levels in cancer patients as
observed in our study. Earlier reports described
elevated plasma MDA levels not only in

cancer patients but also from patients with
some other diseases such as pulmonary
tuberculosis ~ (10).  During  pulmonary
inflammation increased amounts of ROS are
produced as a consequence of phagocyte
respiratory burst. One of the manifestations of
these free radical-mediated processes is lipid
peroxidation (20). Our data indicated that
MDA levels were increased in tuberculosis. In
this study MDA levels were found to be
increased both lung cancer patients and
tuberculosis patients. And the levels of serum
MDA of lung cancer patients were not
statistical different compared with tuberculosis
patients.

In several studies, decreased serum SOD
activities were reported in cancer patients
(21,22). SOD 1is an important antioxidant
enzyme catalyzing conversion reaction of
superoxide radical to hydrogen peroxide and
molecular oxygen. Enzyme has two forms,
cytoplasmic (Cu,Zn-SOD) and mitochondrial
(Mn-SOD) superoxide dismutase (23). Several
investigators have reported that in lung
cancerous tissue the activities of antioxidant
enzymes were generally lower than in normal
lung tissue (24). In our study, we observed that
significant decrease in SOD activities in lung
cancer patients leads to a net increase in the
level of the superoxide free radical. The
increase in LP observed may be due to
pulmonary tuberculosis or carcinogenesis
induced by ROS. The parallel decrease in SOD
could be due to inactivation by ROS (25).
Recently, it has been observed that free
radicals attack proteins, mainly enzymes (DT-
36) (26). Hence it is assumed that the decrease
in activities of SOD in our present study might
be due to the increased free radical attack i.e.
due to elevated lipid peroxidation products
(MDA) in sera of cancer patients. Similarly we
have found decreased SOD activities in
tuberculosis patients but the activities of SOD
in lung cancer cases were significantly lower
than tuberculosis patients. These lower
activities of SOD might have caused the
accumulation of O2- in cancer patients (27).
This can lead to elevated reactive oxygen
metabolites resulting in damage to the key
subcellular structure such as DNA, cell
membranes, and other vital cellular
components.
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Although the activities of SOD in lung that SOD activities and MDA levels of serum
cancer cases were significantly lower than can be used as specific diagnostic markers.
tuberculosis patients, decreased activities of However, decreased SOD activities and
SOD are specific neither for lung cancer nor increased MDA levels might serve as
for tuberculosis. Similarly increased MDA nonspecific markers indicating increased
levels are specific neither for lung cancer nor oxidative stress in these diseases.

for tuberculosis. Therefore, we do not believe
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