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Different effects of imipramine and fluoxetine on depression and anxiety-related behavior induced by stress in
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Health, Chinese Academy of Sciences, Beijing, 100101, China. Tel; 010 —64864516.

[ Abstract] Objective  To establish chronic stress model of depression in adolescent rats and to examine the effects
of different antidepressant treatment on depression and anxiety-related behaviors. Methods Male Wistar rats were given
21-day chronic mild stress (CMS) during their adolescence ( postnatal day 30 ~50, PND30 ~50). During stress period,
rats were treated with fluoxetine (10 mg/kg i. p. ) or imipramine (10 mg/kg i. p. ), respectively. After stress, rats were
tested for behavioral observation using body weight gain, saccharine test, open field and elevated plus-maze (EPM). Re-
sults Compared with control/vehicle (n =10) group, stress/vehicle (n =11) group displayed lower weight gain, saccha-
rine preference index and the number of rearing in open field (P <0.05). Antidepressant fluoxetine, but not imipramine
reversed anhedonia and the decrease of the number of rearing induced by stress. In addition, compared with early adolescent
(PND29) rats, late adolescent (PND52) rats in control/vehicle group exhibited less open arm entries and open arm time,
more closed arm time in EPM (P <0.05). Rats in stress/vehicle group showed more open arm entries and less closed arm
time than controls( P <0.05). Both fluoxetine and imipramine had no effects on such changes. Conclusions Stress can
induce the depression-like behavior in adolescent rats. Fluoxetine, but not imipramine , can effectively reverse anhedonia in-
duced by stress. However, Both antidepressants have no significant effects on stress-induced decrease in developmental in-
crement of anxious behavior during adolescence. These data suggest that chronic mild stress have complicated effects on de-
pressive and anxious behavior in adolescent rats.
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Table 1 Body weight of rats
®1 KRKRETHFR M+ SE

Groups

a5 n PND25( g) PND30( g) PND36( g) PND43 (&) PND50( g)
Stress/ vehicle o7 A8 25 11 97.09 +1.22 125.73 £1.97 137.36 £3.03")  143.18 +4.31V  163.55 +4.62"
Stress/imipramine P58 T HizH 10 98.10 +1.66 128.70 £1.65 136.90 £2.872  150.20 +3.41”  166.80 =4.70%
Stress/fluoxetine 7577 T Hi4H 11 99.55 £1.56 132.45 +2.37 140.27 £2.49%  151.45 £3.56  161.64 +5.97
Control/vehicle 23 {1 %} BB 10 100.20 +1.85 131.70 +1.85 182.00 +2.51 231.30 £2.65 277.40 £4.47
Control/imipramine FRBEXTHRA 10 101.20 +1.95 131.60 +2.51 178.90 +2.27 223.30 +3.54 258.40 +7.15
Control/fluoxetine %75 7T X} B4 11 99.27 +2.15 135.00 +2.84 185.27 +3.37 229.55+£7.50 259.09 £7.76
FE 0.70 2.11 74.14 92.90 87.16
P 0.63 0.08 <0.001 <0.001 <0.001

1) Compared with control/vehicle group, by LSD test, P <0. 05 S5HH5 H #8125 (3 %F BE4H H4k , 42 LSD #:% , P <0. 05
2) Compared with control/imipramine group, by LSD test, P <0.05 S5HIN; H #8 i P9 K e Xt B 4H o4, 28 LSD 36, P <0. 05
3) Compared with control/fluoxetine group, by LSD test, P <0.05 5485 H#AHE 7T X BEAH ik, £ LSD #:146 , P <0. 05

2.2 BEKREFAR  KBBEAKRITIE RN 2 BTR,
TR E RS W 2 AT R, B 1] B 2 X K MR T
HHARELW(F=4.44,P<0.01), =HXHAK
B RIFRBERENEI BT EHA S, ERES%
H2EE X (F=5.38,P<0.01), M54 a/EM
BE(F=4.2,P<0.05), 18R K I 15 5
FEREHZW(F=253,P<0.001), ZEWEE1F
(PND36) , o7 iR 700 201488 7K A 4 050 2 1% T 2% 9 0 R
(P <0.05) ; 763 3455 2 J& (PND43) , I #0HE 7 41 |
K T B4 RV VT T WAL K R I 48 504 BIUE T
25 Fr s B8 4L P ok s ot B 2R N 480 TG UT X BRAR (P <
0.05) ; ERI¥AES 3 JA (PNDS0) , 730450 750 40 i 74 K
T4 K AR B 5 007 1B 2 I T A R % R 4 (P <

0.05) , M ATT THH 5T RAM 2R LG
28 Y (P>0.05),

2.3 gipaik ogliEgRnE3 i, —HE
HEME 250028, BHE S 4 Y8 54N H 8 (F
=8.3,P<0.01), WEBEEMKRESITHEREE
M (F=38.74,P <0.001), 5% %L1 ( PND28 ) 41
W, S (PNDS1) =5 (5% BRALK R S B AT
HREA B, ZRERTFEBEX(P<0.05), 7
PNDS1, §7HTT T B4 B9 B Se AT R OB I 8 8 T 1 S
A, ZRAGITFE (P <0.05) ,MFKETHAS
NEAERIA R ES AT AR B AR EEF(P>0.05),
FEN EEER . Ry kAL TERMN KR A £
WA OKFEshEEE) WRE BEZM(P>0.05),

Table 2 Sucrose preference index of rats

x2 BKREFEEDSE M +SE
Groups n PND30 PND36 PND43 PND50
5
Stress/vehicle Jij SR #I4H 11 0.74 £0.03 0.66 £0.05" 0.59 +0.06" 0.56 +0.08"
Stress/imipramine P& T 4 10 0.81 +0.03 0.64 £0.06 0.58 +0.04? 0.62 £0. 06
Stress/ fluoxetine #7477 FHI4H 11 0.79 +0.06 0.62 +0.06 0.61 +0.07% 0.80 +0.04
Control/vehicle 25 {4%f B 4H 10 0.72 £0.05 0.85 +0.02 0.84 £0.03 0.88 +0.03
Control/ imipramine P BE X B8 4H 10 0.79 £0.05 0.79 +0.03 0.72 £0.06 0.83 £0.04
Control/ fluoxetine PG VT X} B4 11 0.79+0.06 0.70 £0.06 0.72 £0.06 0.81 +£0.03
FE 0.46 2.80 3.91 6.75
P& 0.81 <0.05 <0.01 <0.001

1) Compared with control/vehicle group, by LSD test, P <0.05 545 H iR Y2 [ Xt R 4H H#s, 4 LSD #:38 ,P <0. 05
2) Compared with control/imipramine group, by LSD test, P <0.05 SR H ##I P K X B4 thig, 4 LSD 5, P <0. 05
3) Compared with control/fluoxetine group, by LSD test, P <0.05 545 H WS PUTT TR HhER , 2 LSD #6:5; , P <0. 05
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Table 3 Locomotor activity in the open-field of rats
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F3 ARV BURER M=+SE

Groups HI AT HRE IKF-Z B R (cm)

paik7l| " PND28 PND51 PND28 PND51
Stress/ vehicle I8 M 20 11 16.64 £2.02 9.18 £0.96 4881.36 +249.74 5135.00 +£308.71
Stress/ imipramine 75 2K &1 HiZH 10 17.90 £2.35 13.00 £2.00 4820.00 +378.98 4809.60 +433. 87
Stress/ fluoxetine PG 7T FHizH 11 18.09 £2.13 16.73 +2.52" 4748.27 +213.26 4937.45 £331.13
Control/ vehicle %3 {1 %} HE 24 10 19.70 +2.03 11.50 +1.93% 4736.20 £222.67 4520.00 +276.06
Control/ imipramine P 4B %} BE 41 10 20.50 +1.81 15.50 +2.39 5055. 50 +370.05 5083. 40 +325.39
Control/fluoxetine 7 7] Xt HELH 11 17.18 1. 46 14.00 £ 1.67 4341.45 +352.26 4365.64 +444. 61
FlE 0.56 1.98 0.62 0.75
P 0.73 0.095 0.69 0.59

1) Compared with stress/vehicle group aged PND51, by LSD test, P <0.05 5 PND51 f Ly SR BI2H L3, 25 LSD ®5% , P <0. 05
. 2) Compared with control/vehicle group aged PND28, by LSD test, P <0.05 5 PND28 #)Zs A X BB 4H (b %, 28 LSD % 46 , P <0. 05
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{EHAEEY 5 B A& &S (LK P2 iR .
F4h W5 W (PNDS2 ) xif B 48 K R 5 0 F 40 317 8

(PND29) M H B S2AT A B 0, SRR AR I TR R A R
AT AR FREREY, ZRUEBH BB RE
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ISE SR S, 4 TR N 9 3 B MR R T ORAE R
B Uk, ABS R £ A RIBMBERL 4 T 18
PR FIUR AT B S I 2807 T 75 Al K R AR
AT AR

FERW o DB B 5 23 1 0 B ZEL AR L T IO A K
RO w3, 1A B85 B ] B E b, 2R gt
(P <0.05) , 254% K BUFF IO #E A R80T
5 B B ) RS 5 15 P I (B R I 2 ML (P > 0. 05)
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NEHTE DEHRBON 13 ~ 18 %, 52X 1w

Table 4 Behaviors in elevated plus-maze of rats

F4 XBREER+TFEHEURKER M+ SE
Groups W& ATK O AR A& B R R TG & e
ikl ! PND29 PNDS52 PND29 PND52 PND29 PNDS2 PND29 PNDS2
Stress/ vehicle L #{1 B4 11 13732070 1155079 5.36+0.8  5.36+1.000  30.63+1.66 29.84:1.800  86.15+7.80  72.27:8.10
Stress/imipramine FKBE+H4L 10 12.00:1.18  14.33:0.94  4.90:0.91  4.50+0.75 33.70£2.55  28.64+1.9 72.6549.77  64.00£5.15
Stess/fluovetine LT FHAL 11 13.00£0.54  14.60:1.33  4.82:0.95 5.60+1.71 33.14:1.96  32.47+2.48  T3.13:9.14  60.00:10.42
Control/ vehicle %5 { % 4 10 11.60£1.03  12.20+0.9  6.20£0.79  2.60:0.99%  33.63+1.94 41.58:1.32% 4.79:6.32  45.50£7.36%
Control/imipramine FOKEEXIIRAT 10 12.00£0.47  11.80£0.98  4.90+0.77  4.20+1.25 2.85+2.34  32.83£2.1 80.94:10.33  70.50110.92
Control/fluoxetine FRTTXMA 11 10.27£1.10  11.82:0.84  4.33:0.76  3.71£0.92 37.30£2.68  38.79+2.33 60.53£8.92  47.27+7.82
Fif 2.07 2.50 1.68 1.69 1.45 6.05 1.01 177
P 0.08 0.04 0.16 0.15 0.22 <0.001 0.42 0.13

2) Compared with control/vehicle group aged PND29, by LSD test, P <0.05 5 PND29 )25 (% B4R L%, 22 LSD #:5% ,P <0. 05
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h B ASE #e[A 48 ) PR RZE R 28+ 7 2R B I A A
RIFEEREAT R (X R S A R A R I
B R DL RS SRR ATREE R T LidER
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