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[Abstract] Objective To observe the effect of systemic exposure of inhalable particulate matter (PM) with dif-
ferent particle sizes on cognitive function in aged mice and to explore its mechanism. Methods One hundred male kun-
ming mice aged 16 months were selected and randomly divided into 5 groups according to the numerical table method:
normal control group, normal saline group, coarse particulate matter (PM10) exposure group, fine particulate matter
(PM2.5) exposure group, and ultra-fine particulate matter (UFPs) exposure group, with 20 mice in each group. From De-
cember 2018 to June 2019, air PM10, PM2.5, and UFPs samples were collected at No 32, Renmin South Road, Shiyan
City, and PM10, PM2.5, and UFPs suspensions were prepared. The mice in PM10 poisoning group, PM2.5 poisoning
group, and UFPs poisoning group were exposed to the whole body by dynamic aerosol exposure system. The PM concen-

tration in the control chamber was stable at (1 500+10) ug/m’, and was inhaled for 12 hours every day for 4 weeks. Mice
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in normal saline group inhaled normal saline, while normal control group received no treatment. After the end of the in-
fection, the incubation period (IP), the number of times of entering the original platform quadrant (ENT), and probe time
in the original platform quadrant (PT) of mice in each group were tested, and the expression level of tumor necrosis fac-
tor-a (TNF-a), interleukin—6 (IL-6), interleukin—18 (IL-1p), nuclear transcription factor kB (NF-«B), superoxide dis-
mutase (SOD), glutathione peroxidase (GSH-Px), malondialdehyde (MDA), acetylcholine (ACh), choline acetyltransfer-
ase (ChAT), and aspartic acid proteolytic enzyme—3 containing cysteine (Caspase—3) were detected in brain homoge-
nates. Results (D Compared with those of the normal control group, there were no significant changes in IP, ENT and
PT in the saline group and the PM10 exposure group (P>0.05); in the PM2.5 exposure group, IP was significantly extend-
ed, ENT was significantly reduced, PT was significantly shortened (P>0.05); changes in IP, ENT, and PT of the UFPs ex-
posure group were more significant (P<0.01). 2 Compared with those in the brain homogenate of the normal control
group, there were no significant changes in TNF-«, IL-6, IL-13, and NF-«B of the saline group and the PM10 exposure
group (P>0.05); the levels of TNF-e, IL-6, IL-18, and NF-«B in the PM2.5 exposure group were significantly increased
(P<0.05); changes in TNF-«, IL-6, IL-13, and NF-«B of the UFPs exposure group were more significant (P<0.01). 3
Compared with the levels in the brain homogenate of the normal control group, there were no significant changes in SOD,
GSH-PX activity, and MDA content of the saline group and the PM10 exposure group (P>0.05); SOD and GSH-Px levels
were significantly decreased and MDA levels were significantly increased in the PM2.5 exposure group, with statistical-
ly significant differences (P<0.05); changes in SOD, GSH-PX activities, and MDA contents of the UFPs exposure group
were more significant (P<0.01). 4) Compared with the levels in the brain homogenate of the normal control group, there
were no significant changes in Ach content, ChAT, Caspase—3 activity of the saline group and the PM10 exposure group
(P>0.05); Ach and ChAT levels were significantly decreased and Caspase—3 levels were significantly increased in the
PM2.5 exposure group, with statistically significant differences (P<0.05); changes in Ach content, ChAT, Caspase—3
activity of the UFPs exposure group were more significant (P<0.01). Conclusion PM2.5 and UFPs systemic expo-
sure can cause cognitive dysfunction in elderly mice. It is related to PM2.5 and UFPs inducing inflammatory response,
oxidative stress, cell apoptosis, and other mechanisms. UFPs have higher neurotoxicity and better biological effects
than PM2.5.
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215 K TNF-« (pg/mL) IL-6 (pg/mL) IL-18 (pg/mL) NF-«B (ng/mL)
IE R R 20 44.26+1.17 67.29+4.12 32.59+2.47 1.67+0.34
AERRER KA 20 45.18+2.64 66.56+3.21 31.78+2.23 1.59+0.41
PM10 e 740 20 46.55+8.27 68.23+9.56 33.84+6.43 1.72+0.58
PM2.5 el 20 74.86+11.97" 92.69+12.71° 56.51+4.47 2.18+0.52°
UFPs Y334 20 105.68+13.92" 134.71+15.93 89.63+7.75" 2.79+0.61°

F A 4.089 3.442 3.943 4335
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IEHXTIRA] 20 2.23+0.19 37.87+2.86 17.93£1.57
AERERAKAL 20 2.17+0.23 38.45+3.17 18.53+2.33
PMIOYETE4H 20 2.11x0.26 36.72+4.25 19.66+3.88
PM2.5 440 20 1.68+0.54° 28.56+2.71° 24.554+2.24"
UFPs 47341 20 1.23+0.67° 22.56+3.87° 32.26+3.65"
FIa 3.078 3.679 3.215
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