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Abstract

Particulate Matter 2 . 5 (PM 2.5) affects health and is associated with diseases in the
respiratory system, digestive system and nervous system. However, the relationship between
the chemical content of PM 2.5 or the toxicity of the constituents affecting health and internal
organs is lacking. The research team selected standard PM 2.5, PM 2.5 from Bangkok and
vicinity and Mae Moh power plant, Lampang province to determine major constituents and
its biological effects.Standard PM 2 . 5 consisted of polycyclic aromatic hydrocarbons
(Fluoranthene, Indeno[1,2,3-c,dlpyrene, Benzo[blfluoranthene, Benzolalpyrene) and
Levoglucosan. Whereas dust from Mae Moh district, Lampang Province mainly contained
Acenaphthene. Dust from Bangkok and vicinity contained Benzo[alpyrene in the maximum
amount. The other substances were in very small quantities. Analysis of heavy metal elements
in standard dust samples reported high amounts of chromium, manganese, zinc, copper,
cobalt, and iron. The highest heavy metal amount was iron both in standard PM 2 . 5, PM 2.5
from Mae Moh power plant and from Bangkok and vicinity but Thailand” dust also contained
high amount of manganese and arsenic.

The cytotoxicity or cell viability Included in-depth mechanisms in bronchial epithelial
cells (16HBE), alveolar epithelial cells (A549), intestinal epithelial cells (Caco-2 and T84),
neurons (SK-N-SH), and astrocytes (U- 87 MG) were investigated. PM 2.5 induced oxidative
stress in epithelial cells of both organs, leading to cell self-protection disorders. Meanwhile,
PM 2.5 induced inflammation in neurons and caused the death of cells in all three organs.
The activity of Benzo[alpyrene tended to increase free radical levels in both epithelial cells
but did not affect apoptosis. Interestingly, Chromium (VI) had effects on three cell types similar
to the effects caused by PM 2.5, such as inducing to necrosis in respiratory cells and apoptosis
in neurons and inhibiting the proliferation of neurons, including the production of IL-6. The
preliminary data showed the effects of PM 2.5 and its constituents on three cells. In acute
toxicity animal model (Balb/c mice) for 7 days, standard PM 2.5 at high dose (10 mg/kg/day)
caused moderate to severe damage to lung tissue. Whereas PM 2.5 from Mae Moh power
plant at low dose (1 mg/kg/day) caused some lung tissue damage. The effect at the high dose

was not different from the control group. This may be due to various heavy metal
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compositions and large particle sizes resulting in rapid precipitation at high concentrations.

This leads to less absorption of PM 2.5 dust into the cells at lower concentrations
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