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[ Abstract] Objective To compare the biological characteristics of several different anxiety rat models established
by different methods of stress at different time points and provide experimental basis for the most appropriate modeling
methods. Methods 60 rats were randomly divided into normal, empty bottle stress, chronic emotional stress ( CES)
group, restraint stress for 3h, 6h, and modeling respectively. In the experimental 7 d, 14 d, 21 d, elevated plus maze and
fear condition system was used to test anxiety-like behavior in rats, open field test to study anxiety or depression-like
behavior, forced swimming test was used to detect depression-like behavior in rats, and using the Elisa test kit to detect the
contents of 5-HT, DA in the hippocampus in rats. Results Anxiety-like behavioral test results showed that rats in empty

bottle stress, CES, 6 h restraint stress group started to have anxiety-like behavior since 14 d, then anxiety-like behavior
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was becoming increasingly apparent. Forced swimming test results showed that immobility time in 6 h restraint rats was

significantly increased in the first 7 d(P < 0.05). Meanwhile, compared with control group, hippocampal 5-HT, DA

contents in empty bottle stress and CES rats increased significantly since 14 d. Conclusions

Among several stress

methods established anxiety model, anxiety-like behavior in 3 h restraint stress was not obvious; 6 h restraint stress

exhibited a depression-like behavior in the forced swimming test might be due to prolonged stress. Empty bottle stress and

CES can successfully establish the anxiety rat model, and the anxiety behavior of the rats have some differences.

Corresponding model methods can be selected according to different experimental purposes.
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Tab.1 Comparison of the elevated plus maze results in each group

24 ) 7d 14 d 21d
Groups OE oT OE oT OE oT
84
IE#4 40.0£7.6 17.5 4.0 42.1+11.7 16.7 +4.3 37.8+£6.5 17.7 +4.8
Control group
233 4
e 43.2+£9.4 17.9+9.3 27.8+7.6" 10.7 £3.5 22.5£3.2" 8.1£3.8™
Empty bottle group
CES 4
il 32.5+9.9 11.4 +5.3 4.5+£3.2™ 4.8+2.7" 4.9+£2.8™ 3.3£1.7™
CES group
WA 3 h 4
A . i 39.6£6.5 19.7 4.6 34.6 £12.2 13.0+4.2 26.7+7.8 13.1+5.4
3 h restraint group
a6 hdl
K 29.1+9.1 10.4 £5.6 17.5+8.3™ 6.3+3.4™ 16.6 £7.5" 9.9£2.1"

6 h restraint group

T HIER LS, "P< 0.05," P < 0.01,
Note. Compared with control group, * P < 0.05, " P < 0.01.

F2 KSAKRRAEWEDEN(x+5,n=8, num)

Tab.2 Comparison of thelocomotor activity results in each group

21 5] Groups 7d 14d 21 d
1E# 2 Control group 81.7+16.2 57.3 £26.7 52.0+16.3
ZE 2] Empty bottle group 47.5+15.6 26.5+12.1" 24.6 +9.3"
CES 41 CES group 82.0+21.8 344515 310.8"
W43 h 23 h restraint group 84.8 £18.0 44.7 £22.8 46.0 £15.7
A6 h 416 h restraint group 77.5 +23.8 37.8+19.8* 17.7 £10.8 "

e HIERALLE, " P < 0.05,™ P < 0.0,
Note. Compared with control group, * P < 0.05, " P < 0.01.
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F*3 HSAKRBRIGFRE freezing BIE L (x +5,n =8, %)

Tab.3 Comparison of freezing time in fear condition test in each group

2[5 Groups 7d 14 d 21 d
1EH 40 Control group 11.7 +4.2 39.3+20.0 38.1+17.7
ZS 4] Empty bottle group 8.5+3.6 79.9 £20.9* 81.7+9.3*
CES 4 CES group 12.1£3.8 89.3+20.1™ 84.0+21.1"
R4 3 h 2 3 h restraint group 9.5+£5.0 78.2+£14.9* 76.6 £15.7"
R4 6 h 26 h restraint group 19.5+£7.8 76.9 +11.7" 75.2£21.3"

T HEFAE, " P < 0.05, P < 0.01,
Note. Compared with control group, * P < 0.05, ™ P < 0.01.

a4 FBHREERAWEIKA I LA (v £5,n =8, 5)

Tab.4 Comparison of immobile time in forced swimming testin each group

ZH 5] Groups 7d 14 d 21 d
1E# 4 Control group 5.3£2.5 10.5£2.1 18.5+7.8
ZE )4 Empty bottle group 10.0£2.1 8.5+3.4 19.7 £13.4
CES 4 CES group 9.5+2.5 17.7 6.6 21.6+9.3
RZH 3h 41 3 h restraint group 8.1+3.0 18.3£7.7 19.0£13.5
H4 6h 2H 6 h restraint group 14.7+£7.5" 4.6 £11.9™ 62.0+25.6™

T HEFALE, P < 0.05,™ P < 0.01,
Note. Compared with control group, * P < 0.05, ™ P < 0.01.

K5 ARG DHLS-HT DA S5 (x x5, n = 6, pg/mg)

Tab. 5Comparison of thecontents of 5-HT DA in rats brainin each group

G G 5-HT DAT
S 7.d 14 d 21 d 7.d 14 d 21 d
EH A
288.4 £76.3 287.3 £41.4 292.1+48.4 147.5 £31.3 150.7 £25.3 145.1 £18.7
Control group
= . .
290.1 +£44.3 297.8 £89.5 317.0 +38.3 149.3 £43.3 156.5 £22.8 157.7 £12. 8
Empty bottle group
. 285.4 £62. 1 337.8 £55.7" 359.4 +£57.9™ 151.3 £37.8 159.0 £21.5 165.0 £17.4*
CES group
¥ 4
;K(@?h/ﬂ 291.2 +78.3 289.0 +31.2 282.5+57.2 150.4 £12.2 152.5 £42.9 147.8 £27.3
3 h restraint group
w6 h
R 293.4 £32.2 284.5 +42.3 279.5 £31.5 142.4 £21.7 146.3 +61.0 142.4 £47.8
6 h restraint group
L HEFALE, P < 0.05,™ P < 0.01,
Note. Compared with control group, * P < 0.05, ™ P < 0.01.
2.3 FHETEMLLER .
3 g

ZERILER 3, HIER AR, SR K NS
14 RIFUf freezing B [0] i 25388 hn, IF Hta TRE
HBIRIL 2 8] freezing B[R] 22 HIAN K, TEETHE X,
2.4 BEFKIHRER

ZERILR A, HIER AR, KA 6 h 41K
FNES 7 KIFIR A Sl [R] o 251G i, I Bt 4 3 52 Asp
[ETNEE )11 N M ST = O R 2 W
Tegiit2EE X, Fe Wiz 4l K BRIC I AR T8
2.5 Elisa #&iUZR

SRR S, HIER A ER,21 d B R
Al CES £ K BUIN i Dh 41 21 5-HT DA & & g I
Fb, Hod CES B 3. R, 514
BREN 3 h M6 h AR U A9 5-HT DA &
S IEEHZENA R, L)) 6 h 41 5-HT,
DA F A B TR

P O TR £ TR 25 17 4 i 1) T 2 i i IR
R, W HE ST 45 B B WA R Y T
o ARSLEGIE 3 X b B = 2R A Y AR R Bh AR
Ry 2%, 38 2 AN [ B[] 8528 45 7 S AR 1) e
S, B AT A2 e i A Al 426 36 I o4 728 R T, -
FR— PRI PRI AR E 1 £5 P sl A

AR R B R LS A A T AR 5T Rk
DX R A 25 I PR 1) RV PELRE 1 =2 8] TR B ) o Ji& o0
PRALOT NS AR JRRAS R i) sh i £ 1B A T
MRS . ARSZIFIT & B, BRAEE 3 h 414h, 45451
RIZH A 14 d JFEA OE% OT% (H 5% F &, a4
SR B EIEIT N, R 2 E I
FHFWF58 5 147 28 0 ) IR 55 4 OC S5 (R AR 19 S0 56
WA S Bl Y AE R B 2 R B AR R SR A
(freezing) SRR A S 0 B AR R S W TR



26 R FL A R A AR5 2017 4E 1 4527 #5518 Chin J Comp Med, January 2017, Vol. 27. No. 1

FBREAT RS ARSI R, 5 IE W A K,
H AR Y freezing AR R E BT, AW
2 R HR bk B A SR8, CES 4R B Y
freezing I [H]0 /& A AR AH Hh B A Y, U BTG I £
JEREAT o as Rn] BE BAT — 7 1 IR

W3 SR RPN SE R S W) 7B S B T B AT
N ARTAT 5 K B — Bl AT e Ok W
FHFAG I 52 56 20 0 1) B BB AR B AT R AR
B SE & B, AR T IE R 4, 25 MM \CES 41 3R
SR 3 h A1 6 h 2R B A TG SRS TR, 5
SCERIGEARTFA L BRI, A N ISET I R B CES
HRFTES 14 21 KRG rhaf 2 B4 2 MOE /A
P ANE, 5 DU PR AT 5 /Y S0 AT O B 3 B AH 28
AL, T2 20 R B TR 8 PN IR 2039 U, e 30 ik 52 5
SRR Te s BUIRZS T 12 4 K B AN 3h i ] AR
B, HIER A IO S, ULV TC U] RAMARREAT ., A
THRER B —F7 8, K 58 N A R BB B
i R BUECR IR AE A8 78 B9 K BT IR A IR R 78, I
AR DU UK A% o 0 A — R, 28 A ) A R SOk
IR R HABAT Ao 45 0 A AL 2 AT s
TR TR R AT A — R, S AR R U PR e B
B, R P S 5 B IR

SR YUK S B R S Ak T A SRS R R
FHRBIFFE Sh W ImARREAT S i X7 32, )2 Tt
ARSI RTE "  AREAS SR 2 R | B M e ol
N6 h A AR 5IE R A L, T it #E X,
Dl HTH AR A S W) 9 A R B A ARREAT . 438
BT R FER KN, REE B 6 h REIR]IN 75 T i 48
JEFARKEST A, i A RS A IAR J2 SC 15 1 AR 5ik i
BN , PRI IO 33 it A5 e v T RE v A I i 1) 0
AT i 9, WA T B A, SR, TR
B AARAT A, PR R4l 13 38 6 h AN REAE S 5 i 5l
YRR Y e A 1B %

B Ao 2 Jo A U O T A BT A BIL ) Y —
i MLARSE, UGN A, B Jhe 2I oft 228 3 T ) ek 78 1
R EOAE 1 R R TR A OCREAE T , BFST SR,
i JEORE AE T R A IR Y R B A A i N B B o
TRTHR PG AR S R 1 B A 2
B 5-HT DA 72 5 £ B A A 5 U1 C R A 22
BT, SCERZE AR, HIEE AL, 21 d A
IO 2K BUE ) 5-HT DA 75k 88 35 T+, CES 41
M 14 KRR R ETF, M8 PR AE 3 h A6 h 41
FARA B AL, B b A R, A,

ARG B BRI 2 v CES 41 PR3 o 7 2 I
Thipoh B35, 32 AR B ROIR AR 1 PN B 36 o Tl g
SA R LT ST — L R R

g5 LTI ARSI ST & B, e LR R B A2 P
IO P AR AR D v 2 R SR CES 34 R Al o) 4
ST AR EARERY | H v A R 35 A ST A AR AR L) 21
d fefd, CES BRI DL 14 d M EfE,

SE Lk

[ 1] Weisherg RB. Overview of generalized anxiety disorder:
epidemiology, presentation, and course[ J]. J Clin Psychiatry,
2009,70 (6) :4 -10.

(2] W, 7k SESWBBERT R[], MR
R, 2015, 32(11) 1135 - 1138,

[3] 7T, R, B, 5 GUTE R EX T Z
KB bax bel-2 FRIXMEMI[J]. JLRTh B2 R4k,
2015, 38(6) :383 —387.

[ 4] Golkar,Armital ,Johansson, et al. The Influence of Work-Related
Chronic Stress on the Regulation of Emotion and on Functional
Connectivity in the Brain[ J]. PLoS ONE,2014,9(9) ;1 - 11.

(5] ®EP, FIRIE ZEHEE. S8 BOUAYT 18 M oA Ak i
FURBAT AT [J]. PR B4R ,2014,29(5) 11669
-1673.

(6] ¥ IBH,BE, . BHR N 4 0 2
HAR PR AT N O T 1R AR R BT (0], P R
AR PR ,2012,28(10) 11729 - 1739.

[ 7] Catherine S John,Elizabeth 1 Sypek, William A, et al. Blockade
of the GLT-1 Transporter in the Central Nucleus of the Amygdala
Induces Both Anxiety and Depressive-Like Symptoms [ ] ].
Neuropsychopharmacology ,2015,40(7) ;1700 — 1708.

[ 8] Wifhil, Ieus, M. 557 s & C IRV IC E I ph
ZIRPE[ )], DERLEER 2014 ,22(10) ;1585 - 1596.

[ 9] Valentina Gigliuccia, Shane Gormleya, Sinead Gibney, et al.
Characterisation of the antidepressant properties of nitric oxide synthase
inhibitors in the olfactory bulbectomised rat model of depression[ ] ].
Eur Neuropsychopharmacol ,2014,24(8) ;1349 - 1361.

[10] P, 2o g XM, 25, RO/ LA LG 15 IR 3 ) AL A
DT RS AE S I SRR IR (1], T E 2 M AEE AR,
2012,28(2) ;289 —293.

[11]  hEM, M A, % AS M BRI kS BTN
BUPTIMARVEI[J]. Il Lt R 2 4435 ,2012,22(6) 130 - 36.

(12] 928 XU, fhae iS5 S s s s [ 1], i e 2
7%k ,2006,16(10) :635 - 638.

[13]  FNEUR, TR, IR, 55, LV 50 e 28 4 22326 ot B AR 7
FETE BEAARIE MRS 5 B B 2 B e B R [ 1], T2l
#1,2014,36(8) :806 - 810.

(14] IR RIHE, A, A5, MR 20 i IR R R AT R 2
JGLH LR 23 I B [T ] 25 25 B IR IR, 2008 ,24
(3) :67 —69.

(¥e# B H#1)2016 -06 - 15



