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Dear Editor-in-Chief

To investigate the association between disease
outbreaks and exposure to particulate matter
(PM), different rodent models are directly admin-
istered varying doses of PM to verify the progress
of the disease (1). The PM treatment methods
used for this purpose include intratracheal instil-
lation (ITI), intranasal instillation (INI), whole-
body inhalation (WI), and nose-only inhalation
(ND) (1.2).

ITI is the most widely used method for evaluat-
ing respiratory toxicity and is performed by in-
jecting PM directly into the airway or bronchial
tubes using a syringe (1,3). It has the advantage
of being able to most effectively confirm the
harmfulness of PM compared with other meth-
ods; however, it has some disadvantages. Nota-
bly, the conditions under which ITI is performed
are different to those of exposure to PM in the
actual atmospheric environment. This is because
a high concentration of PM is artificially injected
into the bronchial tubes (1,2).

INI can be regarded as a method that more real-
istically mimics the conditions of the actual at-
mospheric environment than ITI. The inner wall
of the nose has well-developed blood vessels and
is surrounded by a thin layer of mucus; therefore,
inhaled PM easily stimulates epithelial cells. Thus,

INI is proposed as a suitable method for evaluat-
ing the influence of PM on the body (1). Howev-
er, as the treatment is limited to a small region
inside the nose, there is a considerable difference
in the amount of PM absorbed, and thus, the dif-
ference in the amount of PM administered be-
tween groups in animal experiments may be large
(1,4).

W1 is a treatment method that continuously sup-
plies air containing PM to the chamber where
experimental animals are raised such that PM
naturally enters the body through the respiratory
organs. The conditions of this method most
closely resembles those of the actual atmospheric
environment (1,2,5). However, dedicated facilities
and spaces to continuously supply PM to the
chamber may be required, and long-term treat-
ment may be required when this method is com-
pared with ITI and INI (1,2). As described
above, various PM treatment methods are used
to demonstrate the health hazards posed by ex-
posure to PM, and each approach has its own
advantages, limitations, and study design re-
quirements.

Considering that air pollutants, including PM,
globally threaten public health, appropriate ex-
perimental methods that are more convenient to
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perform and can investigate the mechanisms of
action of translocated particles are required, in
addition to the experimental methods described
above. Subsequently, this study aimed to demon-
strate changes in the severity of systemic inflam-
mation due to different PM administration ap-
proaches and verify the usefulness of intravenous
(IV) and intraperitoneal (IP) methods by injecting
PMy, into experimental animals via these meth-
ods.

In this study, 27 4-week-old C57BL./6 mice from
Samtako (Osan, Korea) were used in the experi-
ments after a week-long environmental adapta-
tion period.

The study protocol was approved by the animal
Ethics Committee of the National Research
Foundation of Korea (2020S1A5A8047345).
During the experimental period, water and diet
were supplied ad /libitum, and 9 mice were ran-
domly assigned to each of the control (CO), IV,
and IP groups. For PM treatment, PM;, (ERM-
CZ120) was purchased from Sigma-Aldrich (St.
Louis, USA) and injected twice per week at inter-
vals of 2-3 days for 8 weeks. In the IV group, PM
was injected into the tail vein, and in the IP
group, 50 ul of PM was injected into the perito-

A 1400 - B 6o -

1200 - * T 50 4

- 1000 4 540

5 $00 | g w0
600 - =

= 400 - = 20

200 - 10 +

0 . 0

co v P co

neal cavity. Conversely, the CO group was alter-
nately injected with 50 ul of phosphate-buffered
saline into the tail vein and peritoneal cavity once
a week. Changes in systemic inflammation levels
were verified by measuring the serum levels of
interleukin (IL)-6, IL-1B, and tumor necrosis fac-
tor (TNF)-a using the blood samples collected
from the abdominal inferior vena cava using
ELISA kits (R&D Systems, Minneapolis, USA).
Statistical analysis was carried out using SPSS
26.0 software (IBM Corporation, Armonk, USA),
and differences between groups were verified by
one-way analysis of variance.

Changes in serum IL-6, IL-13, and TNF-« levels
according to PM treatment using IV and IP
methods are shown in Fig. 1. Based on the results
of the 8-week treatment, IV and IP groups
showed significantly higher serum IL-6, IL-18,
and TNF-a levels than the CO group (P<0.05).
However, there was no significant difference
among treatment methods (P>0.05). These re-
sults suggest that PM administration may trigger
a systemic inflammatory response and that both
IV and IP methods may be wvalid treatment
methods to verify the harmfulness of PM in ro-
dent models.
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Fig. 1: Changes in serum IL-6 (A), IL-18 (B), and TNF-a (C) levels according to PM treatment. Data are presented
as mean T standard deviation. *versus CO group (P<0.05)

This suggests that future studies will need to veri-
fy the severity of inflammation in various target
organs, such as the lungs, heart, liver, kidneys,
and brain, in addition to the systemic inflamma-
tory response to confirm the health hazards
posed by PM exposure.
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