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[ Abstract)

emotional behavior in ICR mice, and to establish a mouse model of comorbid anxiety and depression induced by SI.

Objective  This study aimed to investigate the effects of sleep interruption (SI) cycles on
Methods Seventy-two male ICR mice (4 ~ 5 weeks old) were divided randomly into a blank group and a model
group. Mice in the model group were subjected to SI stress modeling for 1, 2, and 3 weeks, respectively. After
modeling, emotional behaviors were evaluated using open-field, elevated plus maze, light-dark box, marble-burying,
and forced-swimming tests. Serum corticosterone levels were detected by enzyme-linked immunosorbent assay.
Results Mice in the model group buried significantly more marbles after 1 week of SI stress, compared with the
blank group (P < 0.05). After 2 weeks of stress, mice in the model group also showed a significant decrease in the
number of crossings in the light-dark box (P < 0.05) and a significant increase in the number of marbles buried (P
< 0.01) compared with the control group. After 3 weeks of stress, mice in the model group showed a significant
increase in the number of marbles buried (P < 0.05), a significant decrease in the number of crossings in the light-
dark box (P < 0.05), and a significant increase in immobility time in the forced-swim test (P < 0.01).
Conclusions ICR mice exhibited significant anxiety-related behaviors after 2 weeks of SI modeling and significant

anxiety- and depressive-related behavioral changes after 3 weeks. Three weeks of SI stress can be used to establish a

model of comorbid anxiety and depression.

[ Keywords)

sleep interruption; anxiety-depression; animal model; behavior

Conflicts of Interest: The authors declare no conflict of interest.

e S () AR Ry — i DL ) £ B IR, 5 4
IERSHE LB R B DDA OC ™ R R AE T 22
Y IRARAE 23, 10T 7y e FIRG 7] R 1 PRI 4 K o )
R LB AR AT S 22 A 119 € 2024 17528 15 fk B e
IR B ) R, 29 95% 1Y 32 5 5 TA A i IR 7]
JEHE AR BRI X 20 T R AR B S
OB B 2 (H] A B U R R MR AR 2 R AL
E R AR BEALC BRI RE Y OC B AR, ORI k2K B
ARG R — FR G ), G H e 1 45 4%
5T B AR AN AT RE S BOK iR A DG X I ) RE S
H TN b8 SRR 47 PP R R A
[F1) R0 5 £ P AT AR B A =2 ] 1) DG I, AN Bl T8
AN 28 R B TR TE AL, A Ry O B B 1 T T
AL TR A

SRS Y S T 5T 155 45 47 D9 F RS I FY)
TR, MEARE | T EE R S YRGS T4 Bl A
ZERE 1 3R G0 1 s AL R I 5% 697 T R/ Y
TFRBA B SR X 3k O TR AT R A
JEATRO AR TP (sleep interruption, SI) J&

BB 2 2 H R TN 2 I R B A
TERY & BT 1, 2 s B TR IR TP, £l
L G R () AN | I R B T A, B N 3 A
Fh B AR [0 B3 A0 S BRERAE " A BFSY I bR
MR HE 25 W IR 1E 5 B AR 245 44, el /b R B S s
], S BN S S Y B R AT A (G T
BP0 A R U] | 1 A s ] 4% Sk g 2 HoAA BT AS
[R] , ASHIF 5 % R AR P vE =8, A A 37525 &
LS S Y= Wl S Ry NP AT e R
TG A YK S 06 5 A R AN AR AT R 2R SE I e A
ANTR) ST N 3R AT 1CR /N U & IIAERA T 1 52
Wi, 5 7E N ST R AE 1) ST S B0 B [E AR AR
RIS 2K

1 #R5EFE

1.1 ##
L1 SEshy)

SPF 4 ICR HEME/NR 72 2,4 ~ 5 JEIE (A5
24 ~ 27 g R TFIb i 4Em A e SL R sh R



SIS B W E R 2025 4E 5 HEE 33 B5 S Acta Lab Anim Sci Sin, May 2025, Vol. 33, No. 5 697

H R [ SCXK(52)2021-0006 ) , sh# i 35 T
] B2 2 B2 e 245 AR5 B [ SYXK (52) 2023 -
0008]) , & Rl /N B A F AR B oK TR E 22 ~
24 °C WS (55 = 10) %, G 25 P OEFA IR, 52
55 0 [R] i A F AR S AG 3 W) 55 5% 3R TR, IF &
r ] B2 R 2 B 245 A 0 F 5T T S B 48 P
23t (SLXD-20240409021) .
1. 1.2 EEH S5

JINER% JE R ( corticosterone , CORT) 1857 & 14
TR S AU TRV T (185 . H205-1-2; K
WT7 . TRk ) o VR 7 =X AR T HE 4L KSXEOL
AN b 52 56 X A KSZ02 | BH I A 3k 4R
KSLO1 . KSQT6 #/|NF 5 3a Wi vk s A (35t
P AR e 24 FR P AE 9 B v A R B e
Rt RERR f5 A BHE A R RIS ) 5 S 28
TR E A BT B AT (MUAS 7. 15, 35 Any Maze
NCIDI
1.2 FHik
1.2.1 sh¥srdl

ICR /MR 72 H # xS BRI 0 1.2.3
J& B SR /AN A 24 1 BEDLAY N 2 AL S A
(n = 12) MIFRIZH (n = 12) , SCEG W] Fir Ay sl 4
H HROK S,
1.2.2  SI ARy

HE I I A 760 20 /) B R P i IR T 2 A3 %
TR AN g F VR AL R G AR o A
B, FR A A R A 0 ) TR S A L S
B (1 v/min) 5% 1B ARE (2 min)  F8hJ7
mIBEHL ', A A5 A 2 /)N BRZE IF 20T 46 3 B iy
JeZid 3 d MIREE NI (3 h/d) Bl JE FAAR 2
/N BN TR & Hh # B TR S BT IR s B, 1 K R
TSI E Sk 8 h, H 2B 25 0, 24 STy
WO RS HE RIS 2 RITFWRY 37 s 2R B4 |
R PR SR 58 38 i Uk AT Ry 2 A il | g SR — i
i, R EEN 3 2 0 3 SR A o S ARG T iR AT R
2 2R TSt T,
1.2.3 Wigses

S g 3T B TR 20 4 s AR R S ] A
REFREE IR B e I A R AR Sk
07 = R S s VR UL B o £ D A & M B
SH(HAR X FEE 40 em x 40 cm) 5 TKET ]
5 min; RAMPEM FE R (1) o R X0z 3l P 2

(em) 5 (2) HRIXGB SIS ] (s) , 08 A EOIR A 1Y
S AL X I B
1.2.4 @SR ESER

S I 2 51 K S0 40 T I A 3 ] 5 o B
B, G5 WG TFIR S8, R /N BRUBCE AR o 2Rk
B R DX IR/ B ) E R I T 2 5 ming
KB PESrHERR - (1) FFREF IR B 43 ( percentage
of time spent in open arm,0T) % = SZIRBNYIIEA
THE I [a]/ (SE 5 s ot A JHE I E] + S256
YA BT x 100%; (2) FFE A

~

7t (percentage of open arm entries, OE) % = 5L
K S E A TF R B OB (528 Bh 1 0k A TF R Y
UEL + LR s e A B x 100%
1.2.5 BARSFE L

SR A 5K 20 P [ 3 N PR
Be 5 AUR TR AR SE s, MR 10 min; PR 45
B (1) BHEBFIE] (2) ZER B, 3 fE RO
(147N L Bt BH 2 1o TR R 22 8 UOBRRRAIG
1.2.6  KHELAHEHSCK

SRV (1) &R R T HERRBR T
SRR, 1 2 3 i 7 BN B AR B A BT
HORFFIZR T 1958 T Hh3& B2 20 ~ 30 ming (2) 46
HH AT (3] 4 20 min, R 8% B KO HORHE 55
2/3 DA S A 3 S SR 1 BR T 3 3 B 0
PR (R 14 mm) , 3L 20 B, 4 x 5 2 CHE
Fr BN 3 ~ 5 em JB; MHRAR 9 R . K
38 cm, B 27 em, {5 17 em; MR )04 05
FH A5 B ). 52 77 55 A 7 5 B 1k /D Rk ik, A4 1
R B
1.2.7  SHIEJEK S

W /N BRI A /I U 38 3 KA (R
20 cm , EHAZ A 18 cm AYIMELCAHR) , MHK/KER 12 cm
TRFFKIR (23 ~ 25 °C) o SIS hSeid 1
2 min J5, SEH IR, RE A LR YE 4 min
PR SRR Sl B[] (A Btk 2 BN BRODY A ik
IR DR R A K T, S B A5 1 S L e L
RS .
1.3 HitEDH

Bl gt oMl F i 4 SPASS 26. 0, 25 %5
TFEIEAS oA, WAL 1) Lo A il FH A ST BEAR T 4G
o g Mann-Whitney U ¥ 55, 45 SR FK RN
EIE + bRiEEE (x +5), 4 P < 0.05 HEAES



698

R E SIS S YA AR 2025 455 A48 33 B85 S Acta Lab Anim Sci Sin, May 2025, Vol. 33, No. 5

2775 X, 1 H Graphpad Pism 9. 5 21 &
2 #HR
2.1 AERAH ST ICR /MRERER

=210

WA 1 FR /N2 ST R ~ 3 R
LA, 525 a1 ~ 3 4
J& , ICR AL AU /N FRAR R 5 ¥ B 5 TR (P <
0.01,P < 0.05,P < 0.05), Hp Wi 1 &, M
L N = KRNl S TS R T

. t=L!
Control group
40 *
BIRAH
w'gb 38 #% Model group
o &
= 364
&®3Z
= 344
324
30 T T T T
0 1 2 3
I 1/
Time/week

W 5 HEME, “P <0.05," P <0.01, (FEIR)
Bl 1 SR 1 ~ 3 JEX ICR /ATt 5
Note. Compared with the control group, “P < 0.05, ™ P <
0. 01. (The same in the following figures)

Figure 1 Effects of 1 ~ 3 weeks of SI stress on the

body mass of ICR mice
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Figure 2 Results of the open field test in ICR mice after 1 ~ 3 weeks of SI stress
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Figure 3 Results of the elevated plus-maze test for ICR mice after | ~ 3 weeks of SI stress
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Figure 4 Results of the light-dark test for ICR mice after 1 ~ 3 weeks
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Figure 6 Results of the forced swimming test in ICR mice after 1 ~ 3 weeks of SI stress
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Table 1 Summary of behavioral results in ICR mice subjected to 1 ~ 3 weeks of SI stress
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Figure 7 Effects of 1 ~ 3 weeks of SI on serum CORT levels in ICR mice
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