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ABSTRACT

Smoking of cigarette can cause additional freE!radicals. Oxidative damage is resulted from the accumulation of free
radicals in the body. Malondialdehyde (MDA) is the end product of free radicals, a marker of oxidative damage. 13-
carotene is pro-vitamin A, an antioxidant known to quench singlet oxygen. Ferritin is thought to release excessive iron
in smokers, thereby increasing the oxidative stress. The aim of the study is to evaluate the relation between b-carotene
and ferritin toward MDA level in Javanese smokers. This study was carried out in a case-control, cross sectional design
nested with cluster sampling. Participants were Javanese smokers and non-smokers in Purworejo district, Central Java.
Samples and data were obtained secondarily. The results were analyzed u:;;ingindependent samples t-test and linear
regression. The results showed that there was very weak negative cc;>rrelationbetween l3-carotene with MDA (Rsquare
= 0.013; P value =0.320) and very weak positive correlation between ferritin with MDA (R square = 0.043; P value
= 0.067). There was no statistically significant relation of b-carotene with MDA. Ferritin level was marginally influential
upon MDA level as the marker of lipid peroxidation between smokers and non-smokers. Aging apparently became the
confounding variable by influencing the lipid peroxidation more efficiently than smoking itself (p = 0.013). In
conclusion, there was no significant relation between b-carotene and ferritin with MDA in smokers.
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INTRODUCTION

Smoking is a common practice worldwide
especially in the low and middle class population in
developing countries. The smoking male population
is 50% in developingcontriescomparedto only 35%
in developed countries.Diseases related to cigarette
smoking is the second most common causes of
mortalityin theworld.Moreover smokingitselfis the
fourth most common risk factor for diseases
worldwide.!

Cigarette smoke is considered a harmful
substance due to its content of various chemicals

(approximately 3800 chemicals) and existing tree
radicals. This is thought to be the pathogenicityof
cigarette.2Freeradicalsnaturallyare alwaysformedin
humanbody,onlyin the amountandrate that thebody
isableto copewith.Lipidbilayercellmembranecould
be attacked by reactive oxygen species (ROS).
Terminal carbonyl compounds, including 1vIDA,are
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resulted trom this reaction.3Malondialdehydeis the
end product oflipid peroxidation.4Lipid peroxidation
occurs in three different sequences. First is non-
enzymatic, tree radical-mediated chain oxidation.
Second is non-radical oxidation, and the third is

. . 5
enzymatIc reactIon.

Human body protects itself trom excessive
oxidative stress by antioxidant system. When the
antioxidants present in the body are insufficientto
outbalance the tree radicals, pathological conse-
quences might develop.6 When 1vIDA level is high, the

antioxidant level would be low.? ~-carotene, a
carotenoid antioxidant (pro~'vitamillA)has been hoped
to be the preventive nutrient for cancer, especially in

cigarette smokers. ~-carotene is best known in its
ability to quench singlet oxygen. It is also known to
eliminate peroxyl radical by terminating the radical
reactions by binding to the attacking tree radicals. In

tlps process, the ~-carotene is destroyed.8
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differencebetweensmokerand non smokergroups.It
meant that aging more efficiently influenced lipid
peroxidation (seen through marker of MDA) than
smoking activities. This relationship was also
observed in a study by Goraca.11

In linear regression, it was shown that in this

research there was some relation between p-carotene

with MDA, likewise ferritin. p-carotene as expected
as antioxidant was negatively related to MDA. When
b-carotene level was high, the MDA level was low,
providing agreement to a statement by Durak7 that
when MDA was high the antioxidant would be low.
This relation, though, was very weak with R square =

0.013, meant that p-carotene only affected MDA as
much as 1.3%. This very weak relationship was not
shown to be significant in the population (p = 0.320).

Some possibilities of why beta-carotene did not
successfully influence MDA negatively in the
population might be the age factors, where the body
could not cope to oxidative stress sufficiently

anymore as in their youth, as proposed by Leonard.9
Aging might affect the body natural capability to
quench free radicals and its oxidative stress.

Ferritin as a 1'rooxidant was shown to have
positive influence toward MDA. This meant that
when ferritin level is increased, the MDA level would
likewise be increased. Unfortunately, the strength of
this relationship was similarly very weak, with R
square of 0.043 or 4.3% only. The p-value of this
relation, though, marginally approached 0.05. This

meant that perhaps ferritin might truly act as, a
prooxidant in smokers, both in this research and in the
population as well.

A substance called polyhydroxybenzene in the
cigarette smoke could contribute to higher ferritin
release. This was achieved by the conversion of ferric
form of iron (Fe+3)to its ferrous form (Fe+2).16Since
high level of iron is released from its storage form and
there is no physiologic output for loss of iron excess
(except in females, during menstruation). Iron
overload may take place and adds the burden of
oxidative stress, especially in male smokers.

Ho et al.1Oreported that older Chinese male who
wen; chronic smokers had more lipid peroxidation in
comparison with younger Chinese male chronic
smokers. Perhaps this fmding explained the reason of
hingher level of lipid peroxidation in smoker than in

non-smoker groups, although there were more young
adult smokers in the smokers groups. The finding of
this research in conjunction to the fmding of Ho et

al.lO,in which older Javanese male smokers suffered,
more lipid peroxidation (shown through MDA as a
marker), might indicated that Javanese might, not
much differ from Chinese. 10

CONCLUSION

It could be concluded that p-carotene and ferritin
did not influenced MDA significantly. Aging became
counfounding factor and influenced lipid peroxidation
more effectively than smoking itself.
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