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Abstract: To explore the effects of two distinct PM, 5 exposure patterns on alveolar macrophages activation in rats, namely long-term
low-concentration continuous exposure and high-concentration intermittent exposure. The rats were divided into three groups: a
blank control group, a 4-fold concentrated PM,s continuous exposure group (4FC group) and an 8-fold concentrated PM, s
intermittent exposure group (8-FI group). Exposure was facilitated using a whole-body dynamic exposure system over 84 days. The
pathological changes in lung tissue were observed using hematoxylin and eosin (HE) staining. The oxidative stress indexes in
bronchoalveolar lavage fluid (BALF) were determined by colorimetry. The mRNA levels of M2 polarization markers in lung tissue
were measured by RT-qPCR. The protein expression levels related to the PI3K/AKT and JAK1/STATG6 signaling pathways, which are
involved in macrophage activation, were assessed by Western blot. The results showed that, compared with the control group, the
experimental group showed obvious symptoms of lung injury, accompanied by a significant elevation oxidation index in BALF. The
mRNA levels of M2polarization marker and the protein expression of PI3K/AKT and JAK1/STAT6 signaling pathways were
significantly upregulated, with the 8FI group showing higher levels than the 4FC group. These findings demonstrate that long-term
inhalation of PM, s can promote the activation of alveolar macrophages via the stimulation of the PI3K/AKT and JAK1/STAT6
signaling pathways, ultimately leading to lung injury. And intermittent inhalation of PM, s with high concentration has a more serious
effect on alveolar macrophages activation than continuous inhalation to low concentration. At the cellular level, the effect of PM, s on
alveolar macrophages activation and related signaling pathways were further verified.
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Fig.2 HE staining results in lung tissue of rats
(a) Control 41; (b) 4FC 41; (C) 8FI 41
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Fig.3 Effects of PM, 5 exposure on (a) MDA content, (b) GSH-Px and (c¢) SOD activity in BALF of rats (#n=8)
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Fig.4 Expression levels of genes related to M2 polarization in

lung tissue of PM, 5 exposed rats(n=6)
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Table 3 Levels of proteins related to AMs activation pathway

in lung tissue of PM, s exposed rats(n=6,x £ s )

4% JAK1/GAPDH PI3K/GAPDH p-AKT/AKT p-STAT6/STAT6

Control 41 0.70£0.02  0.58+£0.04 0.4240.02  0.72+0.06
4FC4l  0.83£0.04° 0.74+0.06° 0.61+0.04" 0.86+0.06°
SFIZl  0.87+£0.02° 0.87+0.04® 0.87+£0.06® 0.92+0.05°

A5 *5 Control 4 Hb %, P<0.05;° 5 4FC4 L%, P<0.05.
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Fig.5 Expression of proteins related to AMs activation
pathway in lung tissue of PM, 5 exposed rats
1: Control 4H; 2: 4FC 41; 3: 8FI 41
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Fig.6 Effect of PM, 5 on the viability of NR8383 cells(n=3)
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5 Arg-1 mRNA 7K EFHP<0.05), H 1L-4
I PM, s 4 304 5 51k Y 35 (P<0.05).
2.9 KUV B g A vE AL E B PIBK/AKT
JAK1/STAT6 S5 R IA K

L5t B2 EL, PM s 4R TL -4 21K Sy
4l NR8383 1] JAK1. PI3K. p~AKT/AKT Fl
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p-STAT6/STAT6 [ #KiA B #E#m, H 114 4
PI3K. p~AKT/AKT Fl p-STAT6/STAT6 & [ #H ti
T PM, s 41,75 e B Ge vt 27 55 (P<0.05). 25 SR WL3&
4 Fid 8.

4 | OControlZH
@ PM,s 21
W IL-44H

mRNAMR Rk &

TGF-B Arg-1

7 NR8383 4llfifi-F M2 M AbAHIIE R R IE K- (n=3)
Fig.7 Expression levels of genes related to M2 polarization in
NR8383 cells(n=3)

"5 Control ZIAI Lk, P<0.05; *":5 Control 214 Lk, P<0.01; *: 5 PM,.s 414
L, P<0.05; . 5 PM, s 4 H1 Lk, P<0.01

R4 NR8383 MAEWLBIEARERKF(N=3,3£5)
Table 4 Levels of proteins related to activation pathways in
NR8383 cells(n=3,x £ 5)

5]  JAKI/GAPDH PI3K/GAPDH p-AKT/AKT P-STAT6/STAT6

Control 1 0.81+0.10  0.89+0.14  0.56+0.05 0.79+0.08
PMpsZl  1.08+0.07°  1.30+0.08°  0.82+0.08°  0.96+0.02°
IL-4 41 1.1040.06°  1.54+0.06 1.11£0.12°  1.13+0.10®

A 5 Control 4 Hb 48, P<0.05;° 5 PM, 541 b 4, P<0.05.

1 2 3 1 2 3
GAPDH E’ P-STAT6 ‘E

Bl 8 PM, s 5 A U B 40 (NR8383) ¥ A i 2 A 5%
HHEIX
Fig.8 Expression of proteins related to activation pathway in
NR8383 cells
1: Control 41; 2: PMas 4H; 3: IL—4 4.
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