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[ Abstract] Objective Exploring the behavioral changes induced by quinpirole in obsessive-compulsive
disorder (OCD) mouse, investigating the activation of neurons in different brain regions, and identifying differentially
expressed genes ( DEGs) and enriched biological pathways through transcriptome sequencing technology to elucidate
the pathogenesis of OCD. Methods Randomly assign 32 male C57BL/6] mice, aged two months, to an OCD group
and a control group (n = 16). Administering quinpirole (0. 75 mg/kg) via subcutaneous injection to the OCD group
mice every other day for a total of 19 injections, while the control group mice received an equivalent volume of saline
solution. Following the completion of the model construction, open field testing, elevated plus maze testing, and
marble burying tests were conducted. After the completion of behavioral studies, tissue samples were collected.
Neuronal damage was assessed using Nissl staining, while the expression of c-Fos and Ibal proteins was examined
through immunofluorescence staining. Transcriptome sequencing technology was utilized to screen for differentially
expressed genes and to enrich relevant signaling pathways. The expression of inflammatory cytokines, including
TNF-a, NF-kB p65, phosphorylated NF-kB p65 ( p-NF-kB p65), and IL-6, was detected using Western Blot
analysis. Results  Mouse induced with OCD by quinpirole exhibit anxiety-like behaviors and compulsive-like
behaviors. Neurons in the hippocampal and hypothalamic regions exhibit signs of damage. The expression of c-Fos and
Ibal proteins is increased in the cortex, striatum, hypothalamus, and other brain regions. Western Blot result indicate
a significant increase in the expression of pro-inflammatory cytokines such as TNF-a, p-NF-kB p65, and IL-6.
Conclusions In OCD mouse, neurons in multiple brain regions are abnormally activated, microglia exhibit
dysfunction, and neuroinflammation induced by the activation of the NF-«kB signaling pathway accompanies the
development of OCD.

[ Keywords] obsessive-compulsive disorder; transcriptome sequencing; neuroinflammation; NF-kB; TNF-o;

mouse
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Figure 1 Behavioral changes in OCD mouse
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Figure 2 Nissl| staining imaging of brain regions in OCD mouse
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Figure 3 Immunofluorescence detection of c-Fos and Ibal protein expression and distribution in OCD mouse brain
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Figure 4 Western Blot analysis of c-Fos and Ibal protein expression in OCD mouse brain
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Figure 5 Transcriptome sequencing analysis of OCD mouse brain
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Figure 7 Expression of inflammation-associated proteins

ANERAT A 2 2 LI S s e B 2 5 /N B B
OCD 4720, X 5 A 2% OCD & ssin K A 110
AR, T A ngs itk 2 5 5 OCD A5 AU AR fr 0, iy
SEHY OCD BERIRRAE A 30 F OCD % & A= i1 i
ZHLHIERTE .

c-Fos FEPRE A —Fh BN ZI 301 3 R | BEAE X
2R B R A SV, c-Fos 223K 134
hns HAE SR 25 3 AR 10, OCD /N BRAH 2208 R
HIOE , e-Fos S WF5E OCD i BREHLHI 09 T 25 1
Z—" 0 RU24969 4b B Ay /)N B H BB B 0 5 50
SEREAT R RRAE , [R]AsF, BE 45 B2 o T 3 2% 7 5L i
JHC R BT HTFTT B BT ARPRAZ L Fe ik A SR %
ZERG DX ) c-Fos ek ab w3 mt ™ o AWFFE 10 4
PEDIELE B WK, e-Fos 76 OCD /N JZE IS
DX SRR TN Fr i 19 3 35 #0 B JE 49 3, Western
Blot Z55ALIESE OCD /NERHE 1 e-Fos 25 1 #ik
o, $ERORE OCD /N FRAE A 3 B A [R] (1945
REEREAIE AT BE R T AN TR i DX 28 50 1) 5 8
WA S, ANl 2 P Ak & R &
( central nervous system, CNS) & 3+ 22 40 iy, HiAE

HERF R SE R G gie A A 28 2R 4 3 5 A LA
eI 1 28 98 RE 1 95 B b K 5 5 S B AR T, Thal
JE M1 RN R AN A bR B T SCEk R
18, 0CD /N FRURIT I 2% Kz I /0N e Jo 240 e () T2 285 Fn oy
B & A U | T 36 e /N Jse J5 200 D e e 1 T LA
ROk OCD /INRAYZIARAT A Sasifg 0%
T P ZCBR AR sk P 0 R 450 I Bz )2 P /0N G 5 24
125175 T Hoxb8 /N BB ERAT A 388 0, 17 o) 38 32 S
AMIA A A% Bl rfr g 5 4 v B /0N e 5 40 it 4
IR A AT Y G R e e 2 R R,
Thal & FHA7E OCD /N AN [R] fili X 1) 28 35 4B (. 25 4
T, U BH A TR] Rk D70 J5¢ S5 40 B 388016 52 ) 5 AS ) 1Y)
OCD 17 H2EFHIE

ZIN IS T 200 S5 UG 5 e 28 A E B DA O
M1 B /NS J5 40 25 412 1 b 28 7 77 A K o R RE [
TGRSR W AT IR L RAE R S gk & R
F OCD Pt 2, e ARAIE 5 (5 /s , 15t B Xof R A
., 0CD H 3 1 TNF-o 1 1L-6 (4 25 i 2 1
hn, shirsst & 3 OCD /N BB TNF-o 7K
b TR P AR ST S X DEGs E



HhE SIS B AR 2025 45 3 HES 33 55 3] Acta Lab Anim Sci Sin, March 2025, Vol. 33, No. 3 351

7500, GO & 43 Hr il KEGG 43 A #R8 & B OCD
/NECRIG NF-xB {5 55 it f2 K AE MU, GO &
ESZEINHR/R NF-kB 553888 5 Trafl K K%
KB, ik sl AE S e 2 5 5 19 OCD /N FROK A
R A S N AR W, Trafl J2& TNF-a 5214
FHOCIEA At i P8 Y 33 0 /N R 20T Traf1
IFRIE B E FIE A, Trafl B2k BERS 1R 4P pl 25
JCP, Trafl 25 Tnf ZARZE R FIENGES
183, IS NF-xB {5 5 38 B, DU 42 1 pi 28 5%
iE SN B KA ARTFSE B RT-qPCR 25 51 R
OCD /NN ZHEY Trafl FEF ik LIE, A Trafl
3 1 TNF-o/NF-«B {5 5 38 B K 9 3 06,
Western Blot 45 1 I 78 OCD /N Ui 2H 25 11
TNF-a,p-NF-kB p65 il TL-6 25 4 AEAH I H 1 1 3
R LR IESE OCD /N e kA K RIE
RN, RHRIERGZS S5 T OCD (1 H A 2
T PR T B 220 I RAE SN 2 VRYT OCD 9
TR,

ZE Lk e 25 0N LS B0 0 A A
1720, - BOR R DX #h 28 036 sh3 i, [,
AN i X /0 Jse BT 44 79 S R0 T B 2 R 3L
OCD 1T HEME R BB A, S il DU 45
W] OCD /)N B 2H 2 % A P 28 A0 J L, TNF-
o NF-kB il IL-6 ¢ 545 A K & 3R ik, P L il
B 0 28 RORE AT RE IR YT OCD [ G N R 5 R
57\ F

£ % X Bk(References)

[ 1] PICKENHAN L, MILTON A L. Opening new vistas on
obsessive-compulsive disorder with the observing response
task [J]. Cogn Affect Behav Neurosci, 2024, 24(2) ;. 249-
265.

[2] JALAL B, CHAMBERLAIN S R, SAHAKIAN B J.
Obsessive-compulsive disorder; etiology, neuropathology,
and cognitive dysfunction [ J]. Brain Behav, 2023, 13(6) :
€3000.

[3] ZIKET, XUT, HONG N, et al. Rodent models of obsessive
compulsive disorder: evaluating validity to interpret emerging
neurobiology [ J]. Neuroscience, 2017, 345, 256-273.

[4] SOTO J S, JAMI-ALAHMADI Y, CHACON J, et al
Astrocyte-neuron subproteomes and obsessive-compulsive
disorder mechanisms [ J]. Nature, 2023, 616(7958) : 764
-773.

[5]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[15]

CASADO-SAINZ A, GUDMUNDSEN F, BAERENTZEN S
L

, et al. Dorsal striatal dopamine induces fronto-cortical
hypoactivity and attenuates anxiety and compulsive behaviors
in rats [ J]. Neuropsychopharmacology, 2022, 47(2) : 454
—-464.

PERTICH A, EORDEGH G, NEMETH L, et al

Maintained visual-, auditory-, and multisensory-guided

associative learning functions in children with obsessive-

compulsive disorder [ J ]. Front Psychiatry, 2020,

11 571053.
ZHAI R, TONG G, LI Z, et al. Rhesus monkeys exhibiting
behaviors obsessive-

ritualistic resembling

Natl Sci Rev, 2023, 10(11):

spontaneous
compulsive disorder [ J].
nwad312.

AHMARI S E. Using mice to model obsessive compulsive
disorder: from genes to circuits [ J]. Neuroscience, 2016,
321, 121-137.

SHANAHAN N A, HOLICK PIERZ K A, MASTEN V L, et
al. Chronic reductions in serotonin transporter function
prevent 5-HT1B-induced behavioral effects in mice [ J].
Biol Psychiatry, 2009, 65(5) : 401-408.

SUN T, SONG Z, TIAN Y, et al. Basolateral amygdala
input to the medial prefrontal cortex controls obsessive-
compulsive disorder-like checking behavior [ J]. Proc Natl
Acad Sci U'S A, 2019, 116(9) : 3799-3804.

XIHG, B, 2R, S TIRFEARHUIE,/ N R gt
SESV [T]. P ESCE YA, 2023, 31(3): 302
-309.

LIU P, JIANG P F, PENG J, et al. Establishment and
evaluation of mouse model of dry eye with liver meridian
stagnation heat syndrome [ J]. Acta Lab Anim Sci Sin,
2023, 31(3): 302-309.

KARAGUZEL E O, ARSLAN F C, UYSAL E K, et al.
Blood levels of interleukin-1 beta, interleukin-6 and tumor
necrosis factor-alpha and cognitive functions in patients with
obsessive compulsive disorder [ J]. Compr Psychiatry,
2019, 89. 61-66.

HATAKAMA H, ASAOKA N, NAGAYASU K, et al.
Amelioration ~ of  obsessive-compulsive  disorder by
intracellular acidification of cortical neurons with a proton
pump inhibitor [ J]. Transl Psychiatry, 2024, 14(1) ; 27.
SZECHTMAN H, AHMARI S E, BENINGER R J, et al.
Obsessive-compulsive disorder: insights from animal models

[J]. Neurosci Biobehav Rev, 2017, 76 254-279.
WILSON C, GATTUSO J J, HANNAN A J, et al



352

i [E S I sh ) 2A 4k 2025 45 3 A5 33 4255 3 ] Acta Lab Anim Sci Sin, March 2025, Vol. 33, No. 3

[16]

[18]

[19]

[20]

[21]

Mechanisms of pathogenesis and environmental moderators in
preclinical models of compulsive-like behaviours [ J ].
Neurobiol Dis, 2023, 185 106223.

LUO Y, CHEN X, WEI C, et al. BDNF alleviates
microglial inhibition and stereotypic behaviors in a mouse
model of obsessive-compulsive disorder [ J]. Front Mol
Neurosci, 2022, 15: 926572.

SINGH S, BOTVINNIK A, SHAHAR O, et al. Effect of
psilocybin on marble burying in ICR mice: role of 5-HT1A
receptors and implications for the treatment of obsessive-
compulsive disorder [ J]. Transl Psychiatry, 2023, 13
(1): 164.

CHEN X, YUE J, LUO Y, et al. Distinct behavioral traits
and associated brain regions in mouse models for obsessive-
compulsive disorder [ J]. Behav Brain Funct, 2021, 17
(1): 4

QIAN Y, YANG L, CHEN J, et al. SRGN amplifies

microglia-mediated  neuroinflammation and  exacerbates
ischemic brain injury [ J]. J Neuroinflammation, 2024, 21
(1) 35.

NAGARAJAN N, CAPECCHI M R. Optogenetic stimulation
of mouse Hoxb8 microglia in specific regions of the brain
induces anxiety, grooming, or both [ J]. Mol Psychiatry,

2024, 29(6) . 1726-1740.
XIONG Y, CHEN J, LI' Y. Microglia and astrocytes underlie

[22]

[23]

[24]

[25]

[26]

neuroinflammation and synaptic susceptibility in autism

spectrum  disorder [ J ].  Front Neurosci, 2023,

17. 1125428.

PERUZZOTTI-JAMETTI L, WILLIS C M, KRZAK G, et
al. Mitochondrial complex I activity in microglia sustains
neuroinflammation [ J]. Nature, 2024, 628 (8006): 195
-203.

KONUK N, TEKIN I O, OZTURK U, et al. Plasma levels

of tumor necrosis factor-alpha and interleukin-6 in obsessive

compulsive disorder [ J ]. Mediators Inflamm, 2007,

2007 : 65704.
KRABBE G, SAKURA MINAMI S, ETCHEGARAY J I, et
NFkB-TNFa induces

hyperactivation

al.  Microglial

obsessive-compulsive  behavior in  mouse models of
progranulin-deficient frontotemporal dementia [ J]. Proc Natl
Acad Sci U S A, 2017, 114(19) . 5029-5034.

LUYY, LIZZ, JIANG D S, et al. TRAF1 is a critical
regulator of cerebral ischaemia-reperfusion injury and
neuronal death [J]. Nat Commun, 2013, 4. 2852.

GUO Q, JIN Y, CHEN X, et al. NF-kB in biology and

targeted therapy: new insights and translational implications

[J]. Signal Transduct Target Ther, 2024, 9(1) . 53.

[FmHHE] 2024-10-11



