J Med Sci
Volume 44, No. 1, March 20712: 92 - 98

The relationship between vitamin A and
ferritin towards malondialdehyde level
among Javanese male smokers

Ajeng Viska Icanervilia'*, Sunarti?, Ahmad Hamim Sadewa?

'Department of Pediatrics, Research Center, dr. Sardjito General Hospital,
?Department of Biochemistry, Faculty of Medicine, Universitas Gadjah Mada, Yogyakarta,
Indonesia

ABSTRACT

Cigarette smokes produce a large number of oxidants and promote secretion of ferritin by
alveolar macrophages which are potential to encourage the lipid peroxidation. Malondialdehyde
(MDA) is used as a parameter of lipid peroxidation. The study was aimed to evaluate the
relationship between blood level of vitamin A and ferritin and MDA among Javanese male
smokers. Sixty men who lived in Purworejo District, Central Java, Indonesia comprising 30
smokers as case group and 30 nonsmokers as control group were involved in this study. Blood
sample was obtained from cubiti vein and then centrifuged to obtain plasma or serum. Blood levels
of vitamin A, ferritin and MDA were measured by HPLC, ELISA and spectrophotometric methods,
respectively. The result showed that the blood vitamin A, ferritin, and MDA levels in smokers were
25.09 £9.51ug/dL, 35.50+24.17ng/dL, 1.15+0.42ug/L, respectively, whereas in non smokers, they
were 26.11+9.19 ug/dL, 38.60 + 15.25 ng/dL, 1.06 £0.50 ug/L, respectively. There was no significant
difference of the blood vitamin A, ferritin, and MDA levels between smokers and the non smokers
(p>0.05). The linear regression analysis indicated that there was negative relationship between
blood vitamin A and MDA levels although it was not significant (p=0.052), while blood ferritin and
MDA levels had a significantly positive relationship (p=0.010). In conclusion, the low level of blood
vitamin A among cigarette smokers does not lead to high blood MDA level, while high level of blood
ferritin among smokers leads to high blood MDA level.

ABSTRAK

Merokok menghasilkan banyak oksidan dan memacu sekresi feritin makrofag alveolar yang potensial
meningkatkan peroksidasi lipid. Malondialdehid (MDA) digunakan sebagai parameter peroksidasi
lipid. Penelitian ini bertujuan mengevaluasi hubungan antara kadar vitamin A dan feritin dalam darah
dengan MDA pada perokok laki-laki Jawa. Enam puluh laki-laki, terdiri dari 30 perokok sebagai
kelompok kasus dan 30 bukan perokok sebagai kelompok kontrol, yang tinggal di Kabupaten
Purworejo, Jawa Tengah, Indonesia terlibat dalam penelitian. Sampel darah diperoleh dari vena
cubiti dan disentrifuse untuk mendapatkan plasma dan serum. Kadar vitamin A, feritin dan MDA
darah ditetapkan berturut-turut dengan metode HPLC, ELISA dan spektorfotometri. Hasil penelitian
menunjukkan kadar vitamin A, feritin dan MDA darah bukan perokok berturut-turut adalah
25,09 +9,51ug/dL, 35,50+24,17ng/dL, 1,15+0,42ug/L sedangkan laki-laki perokok berturut-
turut adalah 26,11 +£9,19 ug/dL, 38,60+15,25 ng/dL, 1,06+0,50 ug/L. Tidak ada perbedaan
bermakna kadar vitamin A, feritin dan MDA darah perokok dan bukan perokok (p>0.05). Hasil
analisis regresi linier menunjukkan adanya kecenderungan hubungan negatif antara kadar vitamin A
dengan MDA darah meskipun tidak bermakna (p=0,052). Namun demikian terdapat hubungan
positif yang bermakna antara kadar feritin dan MDA darah (p=0,010). Dapat disimpulkan, kadar
vitamin A yang rendah dalam darah perokok tidak menyebabkan kadar MDA darahnya tinggi,
sedangkan kadar feritin yang tinggi dalam darah menyebabkan kadar MDA darah tinggi.
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INTRODUCTION

The World Health Organization (WHO)
estimatesthat therearearound 1.3 billion smokers
intheworld, inwhich 1 billion of them are men.
This represents about one third of the global
populationwhoareinage15and more. They also
estimate that around 84% of smokers live in
developing countries.! In Indonesia cigarette
consumptionisincreasing morerapidly than that
of anywheredseintheworld. Amongtheworld's
1.1 billion smokers, 6.6% arelndonesians.?

Large concentrationsof oxidantsare present
incigarette' star and smoke. Each puff of cigarette
smoke containsapproximeately 10 of freeradicals
moleculesin thetar phase and 10* of that inthe
gasphase. Itisalso stated that cigarette smoking
was a well-known risk factor for both
cardiovascular disease and cancer. Cigarette
smokescontainalargenumber of oxidants, leading
to the hypothesis that many adverse effects of
smoking result from oxidative damage. Cigarette
smokesaso containlargeamountsof freeradicas
that could directly initiate and propagate the
processof lipid peroxidation.®

Theroleof freeradicalsinthe pathogenesis
of smoking-related diseases hasbeen substantiated
by detailed descriptions of the biochemical
mechanismsinvolved. A freeradical isareactive
molecule that contains one or more unpaired
electrons. Free radical formation is a normal
consequenceof avariety of essential biochemical
reactions, without which we could not live.
However, freeradicasarereatively unstableand
have atremendouspotentia to damagecellsand
tissues. Consequently, these highly reactive
molecules require antioxidants in the form of
enzymesand small molecular weight substances
for detoxification.*

Oxidation of low density lipoprotein (LDL)
and lipid peroxide can be prevented by
antioxidants. Theantioxidantsbind freeradicals
and form astabile compound. Therefore, agood

among Javanese male smokers

antioxidant statusin the body can prevent some
diseases related with lipid peroxidation.®
Antioxidantsnaturally occurred inthe body are
tocopherol (vitamin E), ascorbic acid (vitamin C),
retinol (vitamin A), and & carotene. Those
antioxidant vitaminsinhibit freeradicasby giving
electronfromtheir atomto freeradicals, to bind
singlefreeradicals, without becoming new free
radicas.®’ Theroleof vitaminA asan antioxidant
isimportant intheimmunefunction sinceit will
protect cell’s membrane from oxidative damage
by freeradicals.58°

Smokers have been reported to promote
secretion of ferritin by aveolar macrophages. Gas
and tar phases of cigarettes increase ferritin
releasing.* Therefore, ferritinisa so aprooxidant
that canincreasethelipid peroxidation. Oxidation
process causes cholesterols or fatty acidsto be
charged with free radicals. Those fatty acids
charged with freeradicaswill react withmetd ion,
such as ferri or cuprum, as a process of lipid
peroxidation. Lipid peroxidation formsatoxic
adehyde, suchasmaondiadehyde(MDA). Thee
adehyde compoundsattack tiol and amino group
from protein. Therefore, they causethedamaging
of cells.® Asaresult, it hasbeen used widely as
theindex of oxidative damage.® For that reason,
thisresearch may illugtratetherdationship between
vitamin A and ferritin towardslipid peroxidation
(MDA) among smokers.

MATERIALS AND METHODS
Subjects

Thiswasacase control study involving 60
individualscons sting of 30 smokersascasegroup
and 30 nonsmokers as control group. Subjects
were Javanese men who lived in Purworegjo
Didtrict, Central Java. Theinclusion criteriaof the
casegroupwere 1) mae; 2) physically hedthy; 3)
hasnormd blood glucoselevd; 4) hasnormd total
cholesterol leve; 5) hasnormal triglycerideleve;
6) smokes at |east one cigarette per day; and 7)
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has smoked for at |east three monthslong. The
inclusion criteriaof control group werethe same
with the case group, except that subjectsdid not
smoke. Theexclusion criteriaof research subject
werethat both control and case group do not use
vitamin A supplementation. This study was
preceded by obtaining ethical clearancefromthe
Medica and Health Research Ethics Commiittee,
Faculty of Medicine, Universitas Gadjah Mada,
and informed consent from all subjects.

Samplecollection

Blood sampleasmuch as5 mL wasobtained
from cubiti vein of the subjectsusing disposable
syringe. Theblood samplewascollected into tubes,
an EDTA tube and a no-EDTA tube for each
subject. Immediately, the blood sample was
brought to laboratory and centrifuged in order to
obtain plasmaor serum sampl es.

Plasmavitamin A level measurement

Twenty uL of plasmasamplewasextracted
with 50 uL mixtureof ethanol and butanol (50:50)
containing 5 mg BHT/mL. Themixturewasthen
vortexed for 1 minute and centrifuged at 12.000
rpmfor 3 minutes. Twenty uL of supernatant was
taken and injected onto HPLC for analysis. An
HPL C systemincluding asolvent delivery pump
(model LC-10ADv; Shimadzu), a controller
(model SCL-10Avp; Shimadzu), an autoinjector
(model AOC 20i; Shimadzu) and a UV-vis
detector (modd SPD-10A VPUV; Shimadzu) was
used inthisstudy. Acetonitrile: aguabidest (85:15)
was used asmobile phasefor eluting vitamin A
with flow rate of 1.0 mL/minutes on a C-18
column (4.6 x 25 mm; 5um). Absorbance was set
at éof 325 nm.

Plasmaferritin level measur ement

Serumferritinlevel wasmeasured by smple
sandwich ELISA as previously described by
Erhardt et al.™* after modification. Twenty uL of
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standard or serum samples or controls were
dispensed into appropriate antibody-coated
microtiter wells. One hundred pL of enzyme
conjugate reagent wasadded into eachwells. The
solutionin wellswere mixed for 30 secondsto
have completed mixing. The mixture of solution
wasthen incubated at room temperature (18-22
°C) for 60 minutes. Thewellswerewashed with
distilled water to remove unbound-|abeled
antibodies. One hundred pL of a solution of
3,3,5,5 -tetramethyl benzidine (TMB) was added
into each well, gently mixed for 5 seconds and
incubated at room temperaturein thedark for 20
minutes, resulting in the devel opment of ablue
color. The color development was stopped with
theaddition 100 pL of stop solution (AN HCl) to
eachwell and it wasmade surethat all bluecolor
changed to yellow color completely. The color
optical density was read with ELISA reader
(Bench mark; Bio Rad) at A 450 nm within 30
minutes. The serum ferritin concentration was
directly proportional to the color optical density
of thesamples.

Serum malondialdehydelevel measurement

Malondia dehydewas measured using three-
times spectrophotometry technique (TBARS
assay) as previously described by Pyles et al .2
OnemL serum samplewasadded with4 mL thio
barbituric acid reagent and incubated inthe water
bath at 90 °C for 80 minutes. Afterward, it was
cooled onicefor 10 minutes and added with 4
mL butanol. The mixturewasthen vortexed and
centrifuged at 3000g for 15 minutes. The
supernatant was collected into another tube and
read with spectrophotometer (Junior® 11
Spectrophotometers, Models 6120; Parkin
Elmer-Colemen 55) at € of 510, 532 and 560 nm.

Data analysis

Thenormdity digtribution of datawas assessed
using Kolmogorov-Smirnov test. Differencesin
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continuous variables between smokers and
nonsmokers groups were compared using
independent samplet-test. The correlation of beta
carotene and ferritin to malondialdehyde was
measured using linear regression. For dl analysis,
p < 0.05 was considered to be statistically
sgnificant.

among Javanese male smokers

RESULTS

Thisstudy involved 60 subjects consisting
of 30 smokers as case and 30 non smokers as
control. The characteristics of the subjects are
shownin TABLE 1. Theglucoselevd, triglyce-
ride and total cholesterol of the smokerswere
not significantly different compared to non

TABLE 1. Characteristics of smokers and non smokers

Variables

Smoker (n 30) Non smoker (n 30) 95% CI P
Glucose level (mg/dL) 96.7+132 1014+15.1 -12.0-026 0.202
Triglyceride (mg/dL) 105.6+£28.2 1033+34.1 -13.9- 185 0.776
Total chloresterol (mg/dL) 171.5+24.2 166.7+31.5 -9.8 -19.3 0.514
Age (year) 38.7£101 455481 -11.5 =21 0006

smokers (p>0.05), while the age of smokerswas
younger significantly than non smokers(p<0.05).

The blood vitamin A, ferritin, and MDA
level among Javanese smokersand non smokers

are shown in TABLE 2. No significant
differenceof blood vitaminA, ferritinand MDA
were observed between Javenese smokers and
non smokers

TABLE 2. Vitamin A, ferritin, and MDA level among Javanese smokers

and non smokers

Variables Means & SD
Smokers Non smokers p
Vitamin A (pg/dL) 25.09+£9.51 26.11£9.19 0.675
Ferritin (ng/dL) 35.50+£24.17 38.60+15.25 0.557
MDA (umol/L) 1.15+0.42 1.06= 0.50 0.450

Thelinear regression (Pearson correlation)
anaysisof blood vitaminA level and blood MDA
level isprovidedinTABLE 3and FHGURE 2. The
linear regression of blood vitaminA level and blood

MDA level among Javanese smokers showed a
negative correlation (R?=0.128; p=0.052)
indicating that 12.8% of blood MDA level of
smokerswasinfluenced by blood vitaminA gatus.

TABLE 3. Therelationship between blood vitamin A level and blood MDA

level among smokers

Dependent variable: MDA (umol/L)

Independent variable
Coefficient

Vitamin A (ng/dL) -0.358

RZ

0.128 0.052
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FIGURE 2. The linear regression of blood vitamin A level and blood MDA level among smokers

Thelinear regression (Pearson correlation)
analysisof blood ferritin level and blood MDA
level isprovidedinTABLE4and FHFGURE 2. The
linear regression of blood ferritinlevel and blood

MDA level among Javanes smokers were
significantly positive correlated (R?=0.216;
p=0.010) indicating that the blood ferritin level
influenced 21.6% of theM DA levdl.

TABLE 4. The relationship between vitamin A and MDA among smokers

Independent variable

Dependent variable: MDA (pmol/L)

Coefficient R? P
Ferritin (ng/dL) 0.465 0.216 0.010
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FIGURE 2. The linear regression of blood ferritin level and blood MDA level among smokers
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DISCUSSION

Cigarette smoke contains approximately
10" of freeradicals moleculesin the tar phase
and 10® of that in the gas phase. The free
radicals can directly initiate and propagate the
process of lipid peroxidation.® A free radical
isareactive molecul e that containsone or more
unpaired electrons. Free radicals are also
relatively unstable and have a tremendous
potential to damage cellsand tissues. Smoking
has been reported to promote secretion of
ferritin by alveolar macrophage. Gas and tar
phases of cigarettes affect ferritin releasing.*
Ferritinisaniron storagein most of body cells.
When the ferritin isreleased from the cell, the
iron in the ferritin will be easy to be oxidized
by oxidant. This research showed that blood
MDA level was significantly influenced by
ferritin which meansthat lipid peroxidation is
influenced by ferritin level.®® Previoudly, the
relationship between ferritin and lipid
peroxidation has been demonstrated'* and it can
be concluded that ferritin was agood source of
iron for lipid peroxidation catalysis.

This study also reported that there was a
negative correl ation between blood vitaminA and
MDA levels, however its correlation was not
dgnificant (p>0.05). Vitamin A isstated asone of
antioxidantsinthe body.*> Antioxidant isdefined
assubstancethat can prevent quality deterioration
dueto oxidation process.*® Vitamin A antioxidant
activity isgivingitsatom'selectrontofreeradica
through binding single free radical without
becoming anew freeradica.* Theroleof vitamin
A asanantioxidantisimportantinimmunefunction
snceitwill protect cdll’smembranefrom oxidative
damage by freeradicals. In other words, vitamin
A isabletodestroy freeradica sby protecting cell
andtissuestructurd integrity. VitaminAisasoable
to bring back both the integrity and function of
mucous surface.®

among Javanese male smokers

The insignificant correlation between
vitamin A and MDA can beinterfered by some
conditions experienced by the case subject but
wedid not consider it. The conditionsincluded
liver function and lipid metabolism of subject.
Over 90% of the vitamin A in the animal was
stored in the liver. It was also stated that in
nature, vitamin A wasfound largely asan ester,
and consequently was highly solublein organic
solvent but not in aqueous solutions. Vitamin A
is lipid soluble. Therefore, the consideration
of liver function and lipid metabolism in the
body is important in determining vitamin A
level .Y

Theageof subjectsisthought toinfluencethe
amount of blood MDA leve. Inthisstudy, theresult
wasthat therewas s gnificant differences (p=0.006)
of agedistribution among smokers(38.7 + 10.1)
and non smokers(45.5 + 8.1). Thisresult showed
that the age of non smokerswas higher than that
of smokers. Thiscondition can contributeto the
higher blood MDA level in non smokersthanin
smokers. As what has been stated’® thereis an
age associated increase in steady state
concentration of lipid peroxidation products.
Therefore, the oxidative damageis senescence-
associated dlteration.

CONCLUSION

The low blood level of vitamin A among
smokersdoesnot lead to high blood MDA level.
However, the high blood level of ferritin among
smokersleadsto high blood MDA level.
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