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ABSTRACT 

ASSOCIATION BETWEEN PMl0 AND PM2.5 WITH DNA DAMAGE IN 
EXFOLIATED BUCCAL MUCOSA CELL AMONG PRIMARY SCHOOL 

CHIDREN LIVING NEAR PALM OIL ACTIVITY AT SEI\'IENYIH, 
SELANGOR 

SYHIDATUL FARHANA OTHMAN 

Introduction: The combustion of biomass material such as fibre and shell of fresh 
fruit bnmch will release particulate matters PM10, PM2.s, carbon monoxide, nitrogen 
oxide, and sulphur dioxide which contributes to air pollution problem. Exposw·e of 
PM2.5 released from combustion of biomass activity caused respiratory health among 
p1imary school children. Objective: This research aimed to determine the association 
between exposure of PM2.s and PM10 with DNA damage in exfoliated buccal mucosa 
cells among primary school children living nearby palm oil combustion activity at 
Semenyih. Methodology: The study was conducted at two different primary schools 
where Sekolah Kebangsaan A was chosen as studied group and Sekolah Kebangsaan 
B as a comparative group. Those schools were selected based on the distance of 
school from palm oil factory. A total of 167 primary school children aged 9-11 years 
old were randomly selected from the list name for both groups to participate in this 
study. A standardized questionnaire was distributed to respondent's parents. 
Concentrations of PM2.s and PM10 were collected by using Dust Trak DRX Aerosol 
Monitor Model 8534 and Escort LC Personal Sampling Pump. Measurement of 
indoor and outdoor air pollutants were conducted in schools and home. Buccal 
mucosa cells were collected, which then followed by micronucleus assay. Result: 
Mean±SD concentration of PM10, (104.29±58.70µg/m3) among studied group were 
significantly higher compared to comparative group, (29.29±16.69 µg/m3); (p=0.07). 
PM2.s at homes of studied group was higher (74.29±42.57 µg/m3) compared to 
comparative group with (Median±IQR) (28.57±32.11 µg/m3); (p=0.018). PM10 and 
PM2.s of studied schools were significantly higher (105.21±46.11); (68.83±13.03) 
compared to comparative schools (53.92 ±12.37); (50.80 ±17.45). MN frequencies of 
studied group were significantly higher (Median±IQR) (4.00±3.00) compared to 
comparative group (0.50±1.00); (p=0.001). Discussion: There were significant 
difference of respiratory symptoms between two groups of respondents with cough, 
phlegm, wheezing and chest tightness as p=0.001. There were significant correlation 
between �M10 �ith MN frequency of studied group and comparative group which 
indicated by r= 0.562; p=0.001. Conclusion: This research indicated that the 
exposure of PM10 and PM2.s would increase the risk of having respiratory health 
symptoms among primary school children who lived near palm oil activity area. In 
the other hand, the exposure of particulate matters might induce the micronuclei 
formation among affected children. Lastly, this study would contribute to the 
baseline data on air quality and the health effects of primary school children based on 
frequency of micronuclei and respiratory health symptoms. 

Keywords: Primary school, Children, Particulate matters, Respiratory health, 
Micronuclei Frequency (MN) 
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3.9.2 MEASUREMENT OF PMtoAND PM2.sAT SCHOOL 

Measurement of PM10 and PM2.s was taken at the back of classrooms of Sekolah 

Kebangsaan A and Sekolah Kebangsaan B. The measuring procedure was conducted 

during school hours. The measurement of PM10 and PM2.s was measured using 

DustTrak Aerosol Monitor Model 8534. The DustTrak was placed on the desk with 

the same level of children
, 
s breathing zone, where 1 meter above from ground and 1.5 

meter away from windows and door. The measurement was taken from 7.20 am until 

2.00 pm (6hours). 

Measurement Points were selected at points that can avoid any disruption due to 

movement and also to avoid attraction from the children. Based on TSI Incorporate, 

the DustTrak was using scattering technology in order to determine the mass 

concentration in real- time. The DustTrak monitors have laser diode which has 

wavelength 780 nanometres (run) and can limit the detection of particle until 

0.lmicrometer (µm).

3.9.3 MEASUREMENT OF PM10 AND PM2.s, AT RESPONDENTS' HOUSE 

Based on NIOSH method 0600, the concentration of PM10 and PM2.s was done by 

using gravimetric technique. This technique was performed at the children's house. 

For this measurement, personal sampling pump by Zefon was used. 
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The pump was operated for 24 how·s to measw·e PM10 and PM2.s in the air, and it 

was placed at the same level of children s breathing zone. Filter paper of Poly Vinyl 

Chloride (PVC) was used to measure PM10 with pore size of 5 µm. In addition, filter 

paper of Mixed Cellulose Ester Membrane (MCE) filter was used to measure PM2.s 

with pore size of 5µm. The flow rate was set at 1.7 L/min. (NIOSH Manual of 

Analytical Method, fowth edition). 
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Figure 6: NIOSH Method of Patiiculates not Otherwise Regulated Respirable 0600. 
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Source: NIOSH Method Fowih Edition 
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Source: General Introduction to Occupational Health: Occupational Hygiene 

Website. 

Figure 8: TSI DustTrak DRX 8534 Handled Pa1iiculate Monitor fo • Ma s 

Concentration of Aerosols and Total PM Size. 

Source: TSI Web it 

Procedure 

Preparation of Sampler before Sampling 

i. The filters were weighed in an environmentally controlled area.

ii. The filters were assembled in the cassettes. The Ca settes wa clo ed firmly to

avoid leakage around the filter. A plug was placed in each opening of the filter 

cassettes. 

---- - ----------
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3.10 COLLECTION OF BIOLOGICAL SAMPLES 

According to (Villarini et al., 2018), the children need to rinse their mouth 

twice with natural mineral water before sa1nple collection. The sample of buccal 

mucosa cells was collected using cytob1ush which has been autoclaved and it was 

performed by medical laboratory technologist. 

Epithelial buccal cells were gently scraped for 10 times in a circular motion by 

using small-headed toothb1ush in the inner surface of cheeks. Then, the head of the 

b1ush was immediately dipped into micro-centrifuge tubes containing 0.1 M phosphate 

buffer solution (PBS) (pH7.5). The samples was stored at -20°C and rotated repeatedly 

in order to dislodge and release the cells into the buffer. 
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Figure 9: Collection of epithelial buccal cells 

Source: Puritan Medical Product Website 
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