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Abstract: Objective To examine the impact of drinking water arsenic exposure on the development of generalized anxiety
disorder (GAD) and to investigate specific changes in plasma exosomal miRNAs. Methods Sixteen male SPF — grade Wistar
rats were randomly divided into two groups: control and arsenic. Each group consisted of 8 rats. The arsenic group was exposed
to 0. 10 mg/L. All groups had unrestricted access to drinking water. The rats were exposed to arsenic for a duration of 21 days.
Behavioral assessments using the open field and elevated plus maze tests were conducted on days 0, 7, 14, and 21 to evaluate
GAD - like behavior. At the end of the experiment, plasma exosomal miRNAs were extracted from both groups of rats.
Sequencing was performed, and the expression levels of differentially expressed miRNAs were validated using real — time
quantitative PCR. Results On the 21st day after arsenic exposure, the arsenic group exhibited lower body weight compared to
the control group (z=7.950, P <0.001). In the open field test, the arsenic group showed a decrease in total distance traveled
(¢=2.213, P=0.044), an increase in rearing frequency (t = —4.704, P <0.001), an increase in grid crossings (¢ =
4.340, P=0.001), and a decrease in standing frequency (¢ =4.496, P =0.001) compared to the control group. In the
elevated plus maze test, the arsenic group exhibited a decrease in the number of entries into the open arms (¢ =3.614, P =
0.003) and a decrease in time spent in the open arms (¢ =4.775, P <0.001), while showing an increase in the number of

entries into the closed arms (¢ = —2.486, P =0.026) and an increase in time spent in the closed arms (1= -6.862, P <
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0.001) compared to the control group. These results indicate GAD — like behavior in the rats exposed to arsenic. Real — time

quantitative PCR revealed that the expression levels of miR —99b - 3p, miR —9a - 5p, and miR —218a — 5p were upregulated,

while the expression levels of miR —425a —3p, miR —378a —3p, and miR — 155 — 5p were downregulated in the arsenic group

compared to the control group (P <0.05). Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes ( KEGG)

enrichment analysis of the differentially expressed plasma exosomal miRNAs indicated their potential involvement in GAD

development through processes such as endocytosis, MAPK pathway, Ras signaling pathway, cAMP signaling pathway, mTOR

signaling pathway, and apoptosis. Conclusion

Drinking water arsenic exposure can induce GAD - like behavior in rats.

Plasma exosomal miRNAs, including miR —99b —3p, miR -9a —5p, miR -218a —5p, miR —425a -3p, miR —378a - 3p,

and miR - 155 —5p, may be involved in the regulation of GAD development induced by drinking water arsenic exposure.
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Table 1 The changes of body weight at different time points for

two groups of rats(x +s,n=16,g)
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$0d 349.36 £6. 40 351.76 £7. 14 -0.708 0.491
7 d 381.23 £5. 10 373.90 +£9. 44 1.933 0.074
%14 d 424,11 £7.09 389.76 +8.54 8.745 <0.001
%21 d 469.86 +17.79 417.02 +6. 05" 7.950 <0. 001
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Fig.2  Changes in body weight of the two groups of rats at

different time points
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Table 2 The results of openfield experiment for two groups of rats(x +s)

4153 SR (mm) ESHR R () SHILUE (W) R ()
E#HH(n=38) 28 052.791 1 743. 819 19.125 £3.136 48.625 +11. 831 2.125 £0. 834
YeriZ (n =8) 25 923. 885 2 089. 084 11.250 +4. 062 24. 625 £9.379 3.875 £0. 640
t{H 2.213 4.340 4.496 -4.704
P1{E 0. 044 0. 001 0. 001 <0.001
R3 WARBER T TRELTER (x£5)

Table 3 The results of the elevated plus maze experiment for two groups of rats(x +s)
415 THE U (W0 P OB (00 FFREIE (s) PRI E] ()
EH4(n=8) 8.12+2.35 6.62 £1.50 9.36 £1.88 173.17 £13.50
YerfiZ (n=8) 4.25+1.9 8.37 £1.30 5.46 £1.32 237.46 £22.7
t{H 3.614 —2.486 4.775 -6.862
P 1Y 0. 003 0.026 <0.001 <0.001
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Fig.3 Identification of Exosomes
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Fig.4 Expression profiles and differential expression of miRNAs in the arsenic — exposed group and the control group
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Fig.5 GO and KEGG classification diagrams of predicted target genes for differentially expressed miRNAs in plasma exosomes
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