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[ Abstract] Objective To investigate the effect of chronic restraint stress on the comobidity behavior of anxiety and
depression disorders in mice. Method C57BL/6] mice were randomly divided into 3 groups (n =10 per group) : control
(normal saline) , chronic restraint stress (normal saline) , and positive control ( citalopram, 10 mg/kg). Citalopram and
normal saline were administered by intraperitoneal injection. Chronic restraint stress and individual housing was applied to

establish the stress model. The mice were individually housed and restrained for 4 h per day in a 50-mL polypropylene
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conical tube with ventilation holes. This daily restraint was repeated for 35 consecutive days. Sucrose preference test and

forced swim test were applied to evaluate the depressive behavior of the mice. Open field test and elevated plus maze test

were used to assess the anxiety effect of chronic restraint stress in the mice. Results The sucrose intake was significantly

reduced in the chronic restraint stress models compared with the control mice (P <0.01). The immobility time was

increased in the forced swim test (P <0.01). The cumulative duration and distance moved in the center were decreased in

the open field test( P <0.01,P <0.05). Chronic treatment with citalopram reversed the above mentioned behavior change.

The open arm entry and open arm time were decreased in the elevated plus maze test (P <0.05,P <0.05). Citalopram did

not reverse this behavior change. Conclusions

Mouse models created by chronic restraint and individual housing stress

display both anxiety and depressive behavior making them a potent animal model in the treatment of comorbidity of anxiety

and depression disorders.
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with the control group; # P <0. 05, compared with the model group)
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compared with the control group)

(construct validity) =421, FEMRKEEFE sh AR
RIh Bl R0 N 2 22 8] R 2 AR AP . 30000 28 2
TEIRYT 25 REA R8T T S0 W B 1 AH R IR 6 B
SERSUE AR AR SIS AR A TR, A
FSEJE T O FE JEAE | AR AE 55 4 P S0 1) 2
DR R 3, BF9E T /N B 2 AR S R (18
WAy Mt IR (ISR ) B NS (9 £5 1 AR
TTRRI, I UG PR =2 (EA HUm AR b £ &
XU A ) XA £ SRR AT R s, A
W ASBAF 5 DA A0 E | T 0 255 8 AR 45 R 28 B = AN T
T %5¢ 1 A8V A A/ USRS Y 5 AL AKEE

PR 2 Zh WM AR AT R B A% O Y SE AR Z

— WGP SE S R B 14 2 B DA O v J b
IR 5256 (sucrose preference test) ' o %AT N2
PRI ISR T WA IS (TN RN b
IKEIRAE, & H AT A T2 9 TR DRt
KOS R KT % AR R R, 20
35 d B R Al R, AT /)N B AR K Al 22 4 R0
BRRE, SIERWA LR S R A B E T, il
VRSLE R S W0 1R — AR PR A 25 ) Uk, 1 SE ik
PIFRFLIE B, Bt Ak T — b o] i e A SR 2 1 A
RASHEAR A AT R4 2 5 AN EIWARRE AR L,
ABIEFEAE R LY /N B 58 30 7 Dk A A Bl e (] 2
FIEA Bl 7K i 22 S5 30 R 8 30 T K S B 4 R R



22 o ] H A PR 24 2015 4E 6 4525 %55 6 ] Chin J Comp Med, June 2015, Vol. 25. No. 6

RIS B B AR T8
SNYERIEAT N2 VAN 5 ik BRI T s B
PR RE 7™ A AR S AR RS 0P I O B e s
2GS, S DX S YR 2 AR R 17
s, FEREKF g B S i TR B A PR A RV, 32
TG X 3, WAE b Je D g2, R
WFSELE AR | A8 P TR I O /) Bl 7 v R XY
15 BRI 1] Ko sl A B S 00, i s A TR o R £
o, w2 PR E S, i T IR E RS S
i, X SR G — E T PR R R —E
A B | A PE K- g B4 B ) 2 B T T IR 45 1 A
TR S AR T 45 B 2 B I TR O A £
FEOHMIEZ . ABETELE R W | 18 1 AR 1 e
T/ BRI BE 4 RF ] L f51) 10 0 K L 491 24 4 2% R
W B R SR IBAT N, 5 E R AT R — B
PAESCER A R8N 225 35 d A9 HE P A in g
/I8 U R] IR 3 B AT AR B AT Sy, s A8 M R
2 7 ORI H A B A VAT £ P R
VU 22 D PEPE IR 5-92 (5 g PSR B A 77, L
APCERRIST RS R AR ABFZE T, PE R
2 T4 g 1 T SRR ASE AR 8 K Bl 2 5 K, A i
Wik ANl it a], S 7s H R AF A BT AR i TR
P BRI =2 AT AR L /N B2 3 SE 6 P A T R XY
{5 B I ] Az Bl i A, R HpT R IBAE T, HE,
PR 22X e 2k o BRI B AT Y
YCBOMIS 8] FE BTG5, X R] RS sl 7 28+ 7
RES IR 2 TR . PHBRE 22 /9
TR 5 s 18 1 R O R R A e 1
LR LTI 18 M TR A O R R R B A AR AR
S | PUIBCE 22 AL X SE AT O S U, T AT
VRN SRIEIMARIL I sh PR B | ] T A SE A AR L fg ol
ZLEY AR XA TS

S 3k

[ 1] Hirschfeld RMA. The comorbidity of major depression and
anxiety disorders: recognition and management in primary care
[J]. Prim Care Companion J Clin Psychiatry. 2001,3(6) ; 244
—-254.

[2]

[11]

[12]

[13]

[14]

Bouwknecht JA. Behavioral studies on anxiety and depression in
a drug discovery environment; Keys to a successful future [ J].
Eur J Pharmacol. 2014, 753(2015) . 158 - 176.

Yoon SH, Kim BH, Ye SK, et al. Chronic non-social stress
affects depressive behaviors but not anxiety in mice [ J]. Korean
J Physiol Pharmacol. 2014, 18(3) : 263 —268.

Barha CK, Brummelte S, Lieblich SE, et al. Chronic restraint
stress in adolescence differentially influences hypothalamic-
pituitary-adrenal ~ axis  function and adult  hippocampal
neurogenesis in male and female rats [ J]. Hippocampus. 2011,
21(11): 1216 - 1227.

Zhang W, Rosenkranz JA. Repeated restraint stress enhances
cue-elicited conditioned freezing and impairs acquisition of
extinction in an age-dependent manner [ J]. Behav Brain Res.
2013, 248(0) ; 12 -24.

Schweizer MC, Henniger MS, Sillaber 1. Chronic mild stress
(CMS) in mice; of anhedonia,
activity [J]. PLoS ONE. 2009, 4(1): e4326.

Chhillar R, Dhingra D. Antidepressant-like activity of gallic acid

‘ TP
anomalous anxiolysis > and

in mice subjected to unpredictable chronic mild stress [ J].
Fundam Clin Pharmacol. 2012, 27(4) . 409 —418.

Colla AR, Rosa JM, Cunha MP, et al. Anxiolytic-like effects of
ursolic acid in mice [ J]. Eur J Pharmacol. 2015, 758(2015) .
171 - 176.

Willner P. Validity, reliability and utility of the chronic mild
stress model of depression; a 10-year review and evaluation [ J].
Psychopharmacology (Berl). 1997, 134(4) . 319 -329.
Strekalova T, Spanagel R, Bartsch D, et al. Stress-induced
anhedonia in mice is associated with deficits in forced swimming
and exploration [ J]. Neuropsychopharmacology. 2004, 29
(11): 2007 -2017.

Porsolt R, Bertin A, Jalfre M. Behavioral despair in mice: a
primary screening test for antidepressants [ J]. Arch Int
Pharmacodyn Ther. 1977, 229(2) . 327 -336.

OTIERE , ARSCHA. £ AR S M A5 R ) BIF 5 D7 0k 0 R g
[J]. LHERLAERE, 2005, 13(03) : 327 -332.

Prut L, Belzung C. The open field as a paradigm to measure the
effects of drugs on anxiety-like behaviors: a review [J]. Eur J
Pharmacol. 2003, 463(1 -3) . 3 -33.

Andreasen JT, Fitzpatrick CM, Larsen M, et al. Differential role
of AMPA receptors in mouse tests of antidepressant and anxiolytic
action [ J]. Brain Res. 2015, 1601(2015): 117 —126.

(&8 H #1)2015-05-07





