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Abstract 1

Glyphosate (GLY), the most widely used herbicide worldwide, has been linked to neuro- 2

logical dysfunctions, while Pituitary adenylate cyclase-activating polypeptide (PACAP) 3

exhibits neuroprotective properties. This short report investigates the effects of GLY expo- 4

sure and PACAP treatment on neurobehavioral functions in Swiss albino mice. Behavioral 5

assessments including Tail Suspension Test, Dark/Light Box, Elevated-Plus-Maze, and 6

Open Field Test revealed that repeated GLY exposure induces anxiety- and depression- 7

like behaviors, whereas co-treatment with PACAP alleviates these effects. Our findings 8

highlight PACAP as a potential therapeutic candidate against glyphosate-induced neurobe- 9

havioral impairments. 10
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Introduction 12

Organophosphate compounds, widely applied in agriculture, are known to affect 13

neurological function and neurobehavioral performance [2,5]. Glyphosate (GLY) is the 14

active ingredient in the most widely used herbicide worldwide [1]. Pituitary adeny- 15

late cyclase-activating polypeptide (PACAP) is a 38-amino-acid neuropeptide of the se- 16

cretin/glucagon/vasoactive intestinal peptide (VIP) family with neuroprotective prop- 17

erties [3,4]. This study evaluates the behavioral consequences of GLY exposure and the 18

neuroprotective role of PACAP in mice. 19

Materials and Methods 20

Sexually mature male Swiss albino mice were treated with GLY and/or PACAP for 21

15 days. Behavioral tests performed after 48 hours included: Tail Suspension Test (TST) 22

for depressive-like behavior, Dark/Light Box test for anxiety, Elevated-Plus-Maze for open 23

space-induced anxiety, and Open Field Test for locomotor and anxiety behavior. Behavioral 24

parameters were recorded via Ethovision XT Noldus 8.5 and analyzed using GraphPad 25

Prism 8.0. Data are mean ± SD. Statistical significance was assessed with one-way ANOVA 26

and Tukey’s post hoc test (* p < 0.05, ** p < 0.01, *** p < 0.001). 27

Results 28

GLY exposure increased immobility in TST, indicating heightened depressive-like 29

behavior (**). Co-treatment with PACAP reduced immobility time compared to GLY alone, 30
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demonstrating antidepressant-like effects. In the Dark/Light Box test, GLY-treated mice 31

displayed more crossings and increased time in the bright compartment (****), whereas 32

PACAP reduced these behaviors (@@@@). In the Elevated-Plus-Maze, GLY mice spent less 33

time in open arms; co-treatment with PACAP moderated this effect, suggesting anxiolytic 34

properties. Open Field Test confirmed increased anxiety-like thigmotaxis and defecation in 35

GLY-treated mice; PACAP ameliorated these behaviors. 36

Conclusion 37

GLY exposure induces anxiety- and depression-like behaviors in mice, while PACAP 38

co-treatment mitigates these effects. These findings support PACAP as a potential neuro- 39

protective agent against glyphosate-induced neurobehavioral impairments and provide 40

insights into mechanisms underlying pesticide-related mood disorders. 41
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