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Abstract: [ Objective] To explore whether fluoroethylnormemantine (FENM ), an NMDA receptor antagonist, could
improve compulsive-like behaviors and to investigate its underlying mechanisms in the RU24969—induced obsessive—
compulsive disorder (OCD) mouse model. [ Methods] Thirty—two mice were randomly assigned to four groups: Saline (n=
8), RU24969 (n=8), RU+FENM (n=8), and FENM (n=8). Mice received FENM or an equivalent volume of saline for
pre—treatment, followed by RU24969 or saline for model induction 30 minutes later. Behavioral tests were performed 1
hour after modeling, and serum samples were collected to measure the level of brain—derived neurotrophic factor (BDNF).
Evans Blue dye was intravenously injected to assess dye content in brain tissue, thereby evaluating potential blood—brain
barrier damage. [ Results] FENM treatment significantly improved repetitive stereotyped circling behavior (F=39.850, P<
0.001) and alleviated persistent motor activity (F=50.200, P<<0.001) in RU24969 model mice. Additionally, FENM
treatment  significantly increased serum BDNF level in RU24969-induced OCD mice (F=18.930, P<0.001).
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[ Conclusions] FENM , an NMDA receptor antagonist, may alleviate compulsive behaviors in OCD mice by modulating

BDNF levels , thereby exerting anti—compulsive effects. Neither the RU24969 model nor FENM treatment significantly

affectes blood—brain barrier integrity.

Key words: obsessive-compulsive disorder; RU24969; glutamate receptor antagonist; brain—derived neurotrophic

factor; blood—brain barrier
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A: Schematic diagram of the experimental procedure. B: Tracking map of the movement trajectories of mice in each group during the open field test.
C—F: Show the total distance traveled (n=8, F'=50.200, P < 0.001), average speed (n=8, F=50.200, P < 0.001), the ratio of the distance traveled in the
center area to the total distance (n=8, F=14.110, P=0.001), and the time spent in the center area (n=8, F=5.595, P=0.0039), for mice in each group
during the open field test. G=H: Show the number of circles (n=8, F=39.850, P < 0.001), and the average circling speed (n=8, F=7.368, P=0.0009) of
mice in each group during the circling test. Data are presented as means + SD, " represents Saline group vs. RU24969 group, * represents RU24969

$

group vs. RU+FENM group, “ represents RU+FENM group vs. FENM group, * represents Saline group vs. RU+FENM group, © represents RU24969
group vs. FENM group, "P < 0.05, “P <0.01,
RU24969+FENM.
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Fig. 1 FENM treatment alleviated the persistent movement and stereotypical circling behavior in RU24969-treated mice,
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P <0.001, and so on, ns stands for no significance. i.p.: intraperitoneal injection; RU+FENM: drug

with no effect on normal mice
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Elevated plus maze
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A: Movement trajectory maps of mice in each group in the elevated plus maze. B: Total distance traveled by mice in the elevated plus maze (n=8, F=

55.570, P <0.001). C: The number of entries into the open arms by mice in each group (n=8, F=10.360, P < 0.001). D: The ratio of total distance

traveled by mice to the number of entries into the open arms (n=8, H=7.179, P=0.066 4). E-F: The time spent in the open arms (n=8, F=1.568, P=0.219
1) and the distance traveled (n=8, F=5.968, P=0.002 8) by mice in each group. G: The time spent in the closed arms (n=8, F=2.213, P=0.119 8) by mice

in each group. Data are presented as means + SD, "represents Saline group vs. RU24969 group, * represents RU+FENM group vs. FENM group, *

represents Saline group vs. RU+FENM group, © represents RU24969 group vs. FENM group, ‘P < 0.05, P < 0.01, “"P < 0.001, and so on, ns stands for

no significance. RU+FENM: drug RU24969+FENM.
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Fig.2 FENM treatment did not significantly improve obsessive—compulsive disorder mice in entering the open arms
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A: Result display of marble burying test for mice in each group. B: The number of marbles buried by mice in each group (n=8, F=4.774, P=

0.008 2). C: Result display of nest shredding test for mice in each group. D: The weight difference of nest material (cotton) before and after nesting in the

nest shredding test for mice in each group (n=8, F=6.421, P=0.001 9). Data are presented as means + SD, ~ represents Saline group vs. RU24969

%

group, * represents RU+FENM group vs. FENM group, * represents Saline group vs. RU+FENM group, © represents RU24969 group vs. FENM group, P
<0.05, "P < 0.01, and so on, ns stands for no significance. RU+FENM: drug RU24969+FENM.
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Fig.3 FENM treatment did not increase marble burying and nest building behavior in obsessive—compulsive disorder

model mice
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A: ELISA measurement of serum BDNF concentrations in mice from each group (n=8, F=18.930, P <0.001). B: Correlation analysis between

serum BDNF concentrations and the number of circling behaviors in the open field test (n=32, r =-0.678 2, P < 0.001). Data are presented as means +
SD, “represents Saline group vs. RU24969 group, * represents RU24969 group vs. RU+FENM group, © represents RU24969 group vs. FENM group, ‘P <0.001,
and so on, ns stands for no significance. RU+FENM: drug RU24969+FENM; BDNF: brain—derived neurotrophic factor.
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Fig. 4 FENM significantly increasesd serum BDNF levels in obsessive—compulsive disorder mice, and BDNF levels were

negatively correlated with the number of circling behaviors
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A: Brain section display of mice from each group after Evans blue injection. B: Evans blue dye concentration in the brain tissue of mice from each
group (n=8, F=0.682 4, P=0.570 3). C-D: Claudin-5 and Occludin protein expression analyzed by western blot (n=3, F=0.210 6, P=0.886 3; F=0.129 7,
P=0.939 8). Data are presented as means = SD, ns stands for no significance. RU+FENM: Drug RU24969+FENM.
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Fig.5 The blood—brain barrier in all four groups of mice showed no significant damage
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