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Semaglutide ameliorates core symptoms in mouse model of autism spectrum
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[Abstract] Objective Based on the neuroprotective and anti-inflammatory —properties of
semaglutide, this study aims to investigate whether semaglutide improves core symptoms in BTBR T(+) lipr3
(tf)/J(BTBR) mice, a model of autism spectrum disorder (ASD), through modulation of inflammation-related
targets and signaling pathways. Methods A total of 32 male C57BL/6] (C57) and BTBR mice (7 weeks old)
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were randomly divided into 4 groups (n=8): The treatment group received intraperitoneal injection of 25
nmol/kg semaglutide, while the control group received normal saline, with continuous intervention for 7 d, and
body weight was monitored continuously throughout the intervention period. Mouse behavioral indicators were
evaluated using various behavioral tests, including the three-chamber sociability test, grooming test, marble-
burying test, novel object recognition test, Y-maze test and open field test. After behavioral assessments, the
brain tissues were collected, and network pharmacology, GO/KEGG enrichment analysis, protein-protein
interaction analysis, molecular docking technology, and qRT-PCR were employed to explore the potential
mechanisms of semaglutide. Results Semaglutide intervention for 7 d significantly reduced the body weight
of BTBR mice (P<0. 05), increased the preference index from chamber time (P<0. 01) and preference index
from sniffing time (P<0. 05), elevated the novel object recognition discrimination index (P<0. 01), and reduced
repetitive stereotyped behaviors such as self-grooming (P<0. 001) and marble burying (P<0. 01). However, no
significant effects on the above mentioned behaviors were observed in C57 mice, and no obvious impact on
locomotor activity was demonstrated in the open field test. Network pharmacology analysis identified 78
common targets which enriched in inflammation-related pathways. Semaglutide exhibited favorable binding
affinity with potential targets in inflammation-related pathways including Serpinel, Mmp9, Pparg, Stat3,
Ppara, and Nrlh3, with binding energies all <-4 kcal/mol. qRT-PCR further confirmed that semaglutide
intervention significantly downregulated mRNA expression levels of Serpinel, Mmp9, Stat3, 116, Tnfa,
I117a, and Il1b (P<0.05), and upregulated Pparg expression (P<0. 05) in the hippocampus of BTBR mice.
Conclusion Semaglutide alleviates ASD-like symptoms in BTBR mice by regulating inflammation-related

pathways, thus offering a promising potential treatment and foundational research for the clinical management

of ASD.
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A: representative heat maps display the duration and location of a mouse during the social approach test. Warmer colors (red) imply a larger
time explored by the mice. “O” and “S” represent the object and mouse, respectively; B: time spent exploring the 3 chambers; D: time spent

sniffing in the social recognition stage; C and E: preference index (S-O) from chamber time and sniffing time
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Figure 3 Semaglutide improves social ability in BTBR mice (n=8)
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A: representative heat maps showing the total time and position of C57 and BTBR mice in a novel object recognition test. “A” and “B”

represent familiar and novel objects; B: the discrimination index of the novel objective recognition among the 4 groups; C: spontaneous

alternation rate in the Y maze test; D: time spent in self-grooming of the 4 groups of mice; E: the number of buried marbles
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Figure 4 Semaglutide improves cognitive impairment in BTBR mice and affects their anxiety-like behaviors(n=8)
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Figure 5 Semaglutide has no significant effect on the motor function of BTBR mice (n=8)
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Figure 6 Network diagram of target interactions between semaglutide and autism spectrum disorder (ASD)
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I AEFE K Mmp9 \111b Nr1h3 . Pparg .Ppara N .3 .
JGZH AT, 25 R R, 5 C57+Sal 41/ HE
BTBR+Sal 41 /N R ¥ 5 1 Serpinel . Mmp9 ., Stat3 . 116
Tnfa 1117a 1116 55472 98 P 5 58 F AH OC R 4% [ -1
mRNA ik 7KCF 5 2 T+ (81 9A~G, P<0. 01) 5 1L &
ol AR R 5 A 56 BT Pparg S Ppara 1) mRNA 323K 7K
SN 3 AR (181 91., P<0. 05) . 5 BTBR+Sal ZHAH [,
BTBR+SEM £ /)» fUfE 2 v [ 3R 5% T i e R IR 7
(Stat3 . Serpinel 116 . Tnfa . Mmp9 . 1l117a . 111b) ) mRNA
Fik 4 B F T (E9A~G, P<0.05) ; [/ i, R H Pt
R T Pparg 335 5 3& M FH(E 91, P<0.05) . X FH
) SEAR B KT 04 BTBR /N B AE R 11 S 263k

3 itig

3.1 & £#E T 2 %% & BTIBR /R ASD #4700
JEIR , B A BT
AT RGARV T A At & IRAT ASD #4744 BTBR
INERIRIB T VR B AE 4y T AL o A7 R 27 s g 1
F, A SEAE S RT3 2l 3E BTBR /N BTN 6 2 g

AR Ty, A RN 2 AT, B s
AE S A B REAT N T 0 o 255 2% 2 B2z oA
N Serpinel \Mmp9 . Pparg . Stat3 LM R
REMY AL A o S5 S 7 T X 4R S qRT-PCR 1Y iE—
AR S50 45 2R PR, W) SE A% B IR AT BE E o I 45
Serpinel \Mmp9 Pparg Stat3 LA S R VEIRITERT . X
SERTTESE R ASD Bl RIGT7 S it 18 i I e 25 W)
VRS SRR o

ASD P AZ B AR AL A5 Ak 528 Vi 3 P B | 1 5 20 AR AT
R BN T RE A, 33X SERE IR 23 7 5 £ Ak s
TN AE S BTBR/INEUME D £ i) ASD S e il 3
FEIUH B 4E 2E BB AT B B S R A T A 2R AT
N VAECE RN BE R, 5 N8 ASD B BB O E
AR WA, RIS IR 9T 25 W T ARy BEAE A
R ARG R, 2 E e KGR LT d TR
BTBR /]y BRU7E 57 4 A TR il 130 o 1 9% 1) 8 6 Wk =5
iR S ORI D RS 2 B i 3 s A = AR AR S SR
b, BTBR /N BRUGS BA AR /N BRI TR BE ) I 25 1 ok, #1228
Tt A 5 o, %0 S D RR AR LAYK A [RII,



http : //aammt. tmmu. edu. cn

fili

FEAEPRR A4, 2026, 48(7)

891

A': protein-protein interaction (PPI) diagram of regulation of inflammation response; B: molecular docking of semaglutide and Serpinel ;

C: molecular docking of semaglutide and Mmp9; D: molecular docking of semaglutide and Pparg; E: molecular docking of semaglutide

and Stat3; F: molecular docking of semaglutide and Ppara; G: molecular docking of semaglutide and Nr/h3
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Figure 8 Molecular docking 3-D simulation diagram of semaglutide with core targets of autism spectrum disorder (ASD)
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Figure 9 Effect of semaglutide on the expression levels of inflammatory factors in the hippocampus of BTBR mice (n=3)
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