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ABSTRACT

The aim of this research is to study the concentrations of lead (Pb) and cadmium (Cd),
contaminating in Chiang Mai ambient air. Micronucleus induction in human lymphocytes was
used in order to investigate the health impact to genotoxicity of Pb, Cd or total suspended
particles (TSPs) in Chaing Mai air samples. TSPs was collected in two different traffic areas in
Chaing Mai city. They were Hang-Dong market or low traffic area represented as a control
site and Warorod market or heavy traffic area represented as a study site. The concentrations
of Pb and Cd were determined by using Zeeman-graphite furnace atomic absorption
spectrometer. The chromosomal aberration was investigated by using lymphocytes
micronucleus assay. Human lymphocytes were isolated from the peripheral blood lymphocytes
of 5 healthy male donors. The cultured lymphocytes was induced by lead acetate, cadmium
acetate or the TSPs for 72 hours.

The results showed that concentrations of the TSPs collected from Hang-Dong and
Warorod markets were not significantly higher than the standard TSPs values collected in
ambient air for 24 hour (0.33 mg/m3) in Thailand. An average concentration of the TSPs at
Hang-Dong market (328.81 + 55.16 ug/ms) was higher than the TSPs collected at Warorod
market (196.55 + 74.31ug/m3). However, the concentrations of Pb (154.99 + 34.50 pg/1) and
Cd (4.36 + 1.26 pg/l) collected from the ambient air at Hang-Dong market was less than
concentrations of Pb (178.72 + 83.99 pg/l) and Cd (6.15 + 1.85 pg/l) in the ambient air at
Warorod market.

The frequency of micronuclei in lymphocyte cells induced by lead acetate at the
concentrations of 75, 150, 300 pg/l or cadmium acetate at concentrations of 2, 4, 6 pg/l or the
TSPs extract at the concentrations of 1, 2, 4 pg/ml were significantly increased (P <0.05)
from the negative control samples at every concentrations of Pb and Cd acetate but only with
low concentration of TSPs (1 pg/ml) which collected from the ambient air at Warorod market.

In conclusion, the TSPs levels in the ambient air of heavy traffic area, the Warorod
market, did not exceed the standard TSPs level in Thailand. However, the TSPs collected
from the heavy traffic area could cause micronucleus induction in human lymphocytes more

than the effect of TSPs in the ambient air at Hang-Dong market (low traffic area). In addition,



Pb and Cd in both areas could cause genetic damage if it was a prolong exposure, even though

the levels found was below the standard ambient air level.
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PAHs polycyclic aromatic hydrocarbon
VOCs volatile organic compound
WHO world health organization

Na'/K' ATPase sodium potassium atpase

K’ potassium ion

OH hydroxide

DNA deoxyribonucleic acid

RNA ribonucleic acid

SH sulhydyl

GFAAS graphite furnace atomic absorption spectrometry
GTA graphite tube atomizer

TSPs total suspended particle

NDCI nuclear division cytotoxicity index
Ap apoptotic

Nec necrotic

M1 mononucleated cell

M2 binucleated cell

M3 trinucleated cell

M4 tetranucleated cell

BN binucleated cell

MN micronucleus

BNMN binucleated micronucleus

pg microgram

ml milliliter

ER error
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