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Abstrak

Tujuannya addah untuk mendliti kerusskan kromosom pada sd mononuklir darah perokok. Dengan tujuan tersebut
telah dilakukan skrining mikronukleus pada sampe darahtepi perokok. Sampel yang berasa dari perokok yang sekit
tidak diikut sertekan. Dai tigp samped diperiksa 500 lekost mononuklir yang mengembang dengan  menggunakan
mikroskop cahaya, dengan pembesaran 400x. Dibuat tabulas frekuens distribus subjek dengan mikronukleus O, 1, 2,
3, 4, dan 5, menurut umur dan keadaan subyek. Dari 102 sampd, 5 tidak diikutsertakan, dan hanya 97 yang diandisis.
Terdapat peningkatan mikronukleus berturut-turut pada 12,8% perokok norma yang bertempat tinggal di deerah tek
terpolus, 12,9% perokok dengan hipertens yang bertempat tinggal di daerah tak terpolus, 33,3% perokok norma yang
bertempat tinggd di daerah terpolus, dan 25% perokok dengan hipertens yang bertempa tinggd di daerah terpolus.
Dengan demikian, terdsgpa kecenderungan peningkatan mikronukleus pada perokok daam usia produktif, penderita
hipertens dan orang yang bertempat tinggd di daerah terpolus.

Abstract

The purpose was to assess chromosomd damage in blood mononuclear cdls of smokers. Smoker’s periphera blood
samples were screened for micronuclei. Samples from smokers who had an illness were excluded. From each sample,
500 swelled mononuclear leucocytes were screened using a light microscope, with 400x  magnification.  Frequency
digribution of subjects having O, 1, 2, 3, 4, and 5 micronuclel (MN) according to age and condition were tabulated.
From the 102 samples, 5 were excluded, and only 97 were andyzed. There was an increase in MN count in 12.8%,
12.9%, 33.3%, and 25% of norma smokers living in unpolluted area, hypertensve smokers living in unpolluted ares,
norma smokers living in polluted area, and hypertensve smokers living in polluted area, respectively. Therefore, there
was a tendency of increasing MN count in smokers in the productive age group, hypertensive people, and people living
in polluted area.
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Introduction
It is not known, whether smoking dso causes

Smoking was associated  with increased  frequency  of chromosomal  damage in blood mononuclear  cdls
chromosoma damage that had been detected in exfoliated Therefore, in this study, we used the direct micronucleus
cdls in sputum®, and uterine cervix 2 Detection of tet on blood mononuclear cdls to assess chromosoma

chromosomd damage in blood can be done by damagein blood mononuclear cdlsof smokers.
chromosomad  andyss, Sser chromaid — exchange

andyss, or a smpler method, i.e. micronucleus (MN) Methods

tests on binucleated Iymphocytesg’.

Samplesand data
However, micronucleus test on binucleated lymphocytes A totd of 102 blood samples were collected from
needs lymphocyte culture and cytochalasin B, that need smoking blood donors who came to the Indonesan Red
high cost and at lesst three days for culture  Recently, we Cross, Central Jekarta The samples were collected from
have developed a very smple and cost effective method to 16th March through 3rd April 1998. From each donor, 3
detect chromosoma damage in blood mononudear cdls ml of blood were collected from the blood sac tubing.
by screening those cells for micronucleus (MN) *. Data from blood donors were collected from donor’'s

47



48 MAKARA, KESEHATAN, VOL. 6, NO. 2, DESEMBER 2002

records. The data collected were sex, age, illness, blood
pressure, and address Data of polluted aress in Jekarta
were recdved from the urban recitation and environment
office, Jekarta °. Samples from donors who suffered from
illnesses (allergy, asthma, disbetes, etc.) were excluded.

Procedure

Blood were placed in heparinized vacutainer tubes, and
the erythrocytes were dlowed to be gravity separated
from the plasma. Soon after the plasma was separated, it
was mixed with agua bidedtilata (plasma agua= 2:1, 3:1,
and 4:1), and each diluted plasma was quickly smeared
on-to a glass dide, and fixed briefly by modified Carnoy
solution (methanol: glacid acetic acid = 9:1). The dides
were daned usng Giemsa solution (pH 6.5) for 5
minutes, air dried, and mounted in Canada basam 4 From
each sample, three dides were made.

Analysis

The dides were examined under a light microscope, using
a 400x magnification. A number of 500 sweled
mononudear cdls were screened, and the number of cdls
containing a micronucleus was counted. For each subject,
the number of micronuclei/500 cdls was noted. Subjects
with micronucleus count > 1/500 mononuclear cdlls were
regarded as having an increase in micronudeus count 6.
The data of micronucleus count/500 cdls were classfied
according to donor's condition (hypertensive, and living in
a polluted areg), and age, and tabulaed. Micronucleus
count was andyzed according to donor's condition and
age, whether there are differences between age groups and
between severd conditions, respectively. The differences
were andyzed usng Kruska-Wallis test usng a computer
software SPSS 10.0.1 for Windows 98/2000/N T .

Results and Discussion

From the 102 subjects, 5 were excluded, and only 97
subjects were andyzed. From the 97 subjects, 96 were
maes, and only 1 was a femde The frequency
digribution of norma smokers living in unpolluted area

Although datigticad anadysis showed that there was no
sgnificant difference in MN count between age groups,
our result showed that in productive age groups
(between 2544 years), there was an increase in MN
count in 2 subjects. This fact might be due to the longer
exposure compared to younger age groups. In the older
age groups, there was no increese in micronucleus
count. We supposed that this fact was due to older
people's habit i.e. giving more atention to their hedth,
and therefore reduce smoking. However, we could not
prove our assumption, since in this study we were not
dlowed ether to interview the donors or to let the
donors fill in a quegtionnaire, in order not to disturb the
donors. Therefore, the data were taken from the donor's
record, and we could not obtain any data concerning the
number of cigarettes consumed/day, or the duration of
smoking. Furthermore, in older age groups, our results
was in line with a study that showed a lower response to
muta%enic substance in older mice compared to young
mice”.

Many substances have been dassfied as dastogen (an
agent that causes chromosomd breskage), and many
others are not known yet, but still have the potentid to
be cdasogen. Theefore, the conditions causing
ingestion/absorption  of substances, not  proven as
nonclastogens were categorized as groups which should
be excduded As examples for nonclesogens ae
probably certain components of drugs, consumed by
subjects with a disease. Furthermore, to minimize the
effect of possble inteke of antihypertensive drugs in
hypertensve subjects and inhadation of pollutants in
subjects living in a polluted aea, subjects were
classfied according to  ther blood  pressure
(hypertensve and normd) and their address (living in a
polluted or unpolluted areq). The frequency distribution
of subjeds having 1, 2, 3, 4, and 5 micronucle
according to their condition isshown in Table 2.

Table2. The frequency distribution of subjects having 1,
2, 3, 4, and 5 micronuclei according to their
condition

who hed 0, 1, 2,3, 4 and 5 micronudei (from the 500 cells ~ (MN Frequency distribution of Stbjects
soreene) according to age s shown in table 1. 7%’6“ Living in unpolluted area Igrl(\a/;nglnpolluted
Tablel. Frequency distribution of normal smokersliving mono- [ Normal | Hypertensive | Normal [ Hypertensive
in unpolluted area who had 1, 2, 3, 4, and 5 nucleer
micronuclei according to age cdls
5 1 - - 1
Frequency distribution of subjects & - 1 1 1
Age with MN count of Tota F 1 1 N 1
5* 4* 3 2% 1 0 * 3 2 4 0
2 I I N N B A 1 5 2 3 7
5-A - - 1 2 3 14 20 0 28 15 7 5
-4 1 - - 1 3] 6 11 Totd 39 31 15 12
oA - - - - - ° ° *increased micronucleus count
>55 - - - - - 1 1
Totd | 1 | - | 1 | 3 28 | 39

*increased micronucleus count
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Our results showed that in smokers there was an
increase in MN count in 5 of the 39 (12.8%), 4 of the 31
(12.9%), 5 of the 15 (33.3%), and 3 of the 12 (25%) of
norma smokers living in unpolluted area, hypertensive
smokers living in unpolluted aea, norma smokers
living in polluted area, and hypertensve smokers living
in polluted areq, respectively. It seemed that there was a
tendency of increesng MN  count in smokers,
hypertensive people, and people living in polluted area.
However, datigtica anaysis showed that there was no
sgnificant difference in  MN  count between those
variousconditions.

Micronucleus can only be seen after a cdl proliferates °
Cdls that exfoliste ae dways proliferating, and
screening micronucle in those cdls is a tool to assess
chromosomal  breskage  “*°.  However, mononuclear

leucocytes ae only proliferating when they have
encountered an  antigen.  Therefore, screening of
micronuclei  directly in  mononuclear leucocytes s

supposed to be vaduable only in detecting dastogen
exposure, after a ocartain time following the exposure, or
in chronic exposure, eg. in smokers, people taking long
term mediication, or livingin apolluted area.

Conclusion

There is a tendency of increesng MN count in smokers
in the productive age group, hypertensve people and
people living in polluted area.
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