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Dear Editor-in-Chief

Air pollution and particulate matter (PM) is one
of the factors that is destroying the natural envi-
ronment and the ecosystems of various species,
and threatens human health. In particular, among
air pollutants, PM, which can be classified as
coarse PM (PMi: <10wm), fine PM (PM,s:
<2.5um), and ultrafine PM (PMo.: =0.1x), based
on size, are inhalable pollutants (1,2).

Silico investigation has showed that PM exposure
can negatively affect various organs, including the
lungs, heart, brain, pancreas, and uterus, to cause
not only cancer, but also respiratory diseases,
cardiovascular diseases, diabetes, and other neu-
rodegenerative diseases such as Alzheimer's dis-
ease, leading to increasing premature mortality
rate (1,2). In particular, children, along with the
elderly and patients with chronic disease, are con-
sidered susceptible to PM exposure (3). Kulkarmi
et al (4) have reported the biological association
between PM exposure and lung dysfunction by
demonstrating a dose-response relationship be-
tween PM exposure and carbon in respiratory
macrophages in children who had been exposed
to PM generated by automobile exhaust gas.
Meanwhile, excessive oxidative stress (OS) was
suggested as one of the major mechanisms
through which PM exposure leads to health haz-

ards (1,2). However, there is limited research in-
depth investigating the changes in OS levels be-
cause of PM exposure, in different age groups.
Consequently, we aimed to analyze the level of
malondialdehyde (MDA) that reflects lipid perox-
idation in the body, and the activities of the anti-
oxidants superoxide dismutase (SOD) and cata-
lase (CAT) to assess the changes in systemic OS
levels because of PM exposure, and identify the
differences in its levels, based on age. Ultimately,
the distribution of age groups according to OS
level can be said to be the result of in-depth re-
search. Moreover, the biological correlation be-
tween exhibition PM and OS level provides con-
clusive evidence that it is meaningful as a bi-
omarker.

For experiment, 56 four-week-old C57BL/6 male
mice were purchased from Samtako bio-Korea
Inc. where located in Korea, and 28 mice each
were randomly assigned to the juvenile and adult
groups. The juvenile group was used in the ex-
periment after a week of adaptation, while the
adult group was used in the experiment after be-
ing bred post the age of thirty weeks, and the
specific group classification was as follows: Juve-
nile control (JCO) group (#=14); Juvenile PM
administered (JPM) group (#»=14); Adult control
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(ACO) group (#=14); and Adult PM administered
(APM) group (n=14).

The animal experiments were approved by the
National Research Foundation of Korea (no.
2019R1F1A1064290).

The PM was acquired from Sigma-Aldrich which
located in USA as fine dust (PMi-like, ERM-
CZ120), certified by the European Reference Ma-
terials to have components and concentrations
similar to real PMjo. For PM treatment, 15x¢ of
PM was suspended in 2004/ saline, and 0.5xg per g
of body weight was injected into the tail vein of
the mice, as described previously (5). In contrast,
only 200x/ saline was injected into the JCO and
ACO group mice. At 4 and 8 week of PM treat-
ment, 7 mice per group were anesthetized with
ethyl ether, and the blood collected from the ab-
dominal inferior vena cava was analyzed using
ELISA kits from MyBioSource, in USA, for se-
rum MDA (#MBS741034), SOD
(#MBS034842), and CAT (#MBS704962) levels.

All statistical analyses were performed using SPSS
26.0 IBM Corp., Armonk, NY, USA). Differ-
ences between groups were assessed using the
one-way analysis of variance and Tukey test, and
the statistical significance level was set at P<0.05.
Changes in the systemic OS biomarkers of juve-
nile and adult mice, based on PM administration,
are shown in Fig. 1. At 4 week of PM administra-
tion, the JPM group exhibited significantly higher
MDA (P<0.05) and lower SOD (P<0.05) levels
than the other three groups (JCO, ACO, and
APM). At 8 week of PM administration, the
APM group exhibited a significantly higher MDA
level than the JCO and ACO groups (P<0.05),
while the JPM group exhibited a significantly
higher MDA level (P<0.05) than the other three
groups (JCO, ACO, and APM). Moreover, at 8
week of PM administration, the JPM and APM
groups exhibited significantly lower SOD and
CAT levels than the JCO and ACO groups
(P<0.05).
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Fig. 1: Changes in serum (A) MDA, (B) SOD, and (C) CAT levels according to PM administration. Data are
presented as meantstandard deviation. *versus JCO, ACO, and APM groups (P<0.05); bversus JCO and ACO
groups (P<0.05); eversus JCO group (P<0.05); dversus ACO group (P<0.05)

PM exposure could increase systemic OS levels.
In addition, our findings suggest that exposure to
PM at the immature stage when growth is un-
derway can induce relatively higher OS compared
to that in the mature stage. The overall experi-
mental results can serve as a cornerstone for re-
search on animal nervous tissue by not only ex-
amining PM content but also examining the ef-
fects at different ages to examine biological cor-
relations.
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