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B S TS TR PR B AR 55 A ) WL 5

e, WOREEE OE, LR, BAMEEH (400016 T P, T PR PSRl o2 25 B4 30T 35

(HWE] HI BROTHER VT 50K B ARAE ] 5 BE S0 BT 15 HPA ik D 58 K i I #2837 X F (brain
derived neurotrophic factor, BDNF) F3A R, Jjth 60 HEM: SD KB, BEHLAF Xt BEZH (NG) HERIH (MG) JHEB 4T
TR PEIT[0.7 mg/ (kg - d) JIEFZH(RNG) FIE B 45 T B P11 (0.7 mg/ (kg - d) JBEBIZH (RMG) , R FIRTREE 1844
R BEAS T 5 UL R ( chronic unpredictable mild stress, CUMS ) J5 VA7 K BRAIARBE R . DL B0k 5 1k AR WAL O s o
Gk S PE LAY 1 RT-PCR PP K BAIARAT Sy, A6 I ¢ 57 P — [ ( malondialdehyde , MDA) % &t | 4 {6 1 B AL 1t
(superoxide dismutase ,SOD) Fi3 48 fk E B ( catalase, CAT) B7E P , IfiL 375 FZ S5 ( corticosterone , CORT) A1 & BDNF 7K, LA
JT E e B i R o ik 2 B i KL F ( corticotropin releasing factor, CRF) mRNA ik, &5 5 NG AL, MG 4k Bl
ATFRE UECRI) R BRFE AU 0 (P < 0. 01 ) FE TR 45 B 1 1) B S sl (P < 0. 05 ) T 7 P 45 B A9 i) B S8 7 o
(P<0.05), 2 Jfi MDA & &5 T & (P <0.05),S0D 1 CAT 1G4 B2 R (P <0.05) , IfiLj CORT ¥ (P <0.05) ,
1% & BDNF mRNA ik fIE R B FRIK(P <0.01) , T it CRF mRNA 38 B E W (P <0.01) , EPaiT 457 B
R CUMS 35 01 Bk A2 Ak, X E R AR RIC 3 500 850 i Ve 7T AP AE Tl B v X OH o 4% ML S i/
LA R G R A , s HPA BHIIRE , 34Nt &5 BDNF £k,

[REIR] FREPETT s 18 MR B AS AT T T s B s S Ab R 8 HPA s A o 228 9 R 7
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Anti-depressive effect of reboxetine on non-transporter inhibition in rats

Hu Xiaoya, Li Na, Fei Huizhi, Wang Han, Wen Wei, Zhou Qixin ( Department of Pharmacology, Chongqing Medical University,
Chongqing, 400016, China)

[ Abstract | Objective To study the relation of reboxetine”’ s anti-depression effect with oxidative stress
balance, HPA axis function and brain derived neurotrophic factor ( BDNF) expression. Methods  Sixty male
SD rats were randomly divided into normal control group (NG ) , model group(MG) , reboxetine-treated normal
group (RNG) , and reboxetine-treated model group( RMG). Reboxetine of 0.7 mg/ (kg « d) was administered
to RNG and RMG rats through intragastric gavage. A rat depressive model was induced by chronic unpredictable
mild stress( CUMS). Depressive behaviors of rats, level of MDA and activities of SOD and catalase ( CAT) in
cortex, serum corticosterone ( CORT) and hippocampus BDNF level, mRNA expressions of hippocampus BDNF
and hypothalamus corticotropin releasing factor ( CRF), were measured by elevated plus maze ( EPM),
biochemistry, radioimmunity, immunohistochemical staining, and RT-PCR, respectively. Results The
frequency for MG rats to enter the open arms and to explore downward significantly decreased, whereas the time
for MG rats to stay in open arms was significantly shorten but the time to stay in close arms was significantly
prolonged , compared with NG rats (P <0.01, P <0.05). The levels of MDA and CORT and CRF mRNA
expression significantly increased, but the activities of SOD and CAT and BDNF mRNA and protein expressions
significantly decreased in MG rats, compared with NG( P <0.05, P <0.01). Reboxetine treatment effectively
prevented CUMS-induced the changes above in RMG rats, but failed to influence on RNG rats. Conclusion
The anti-depression effect of reboxetine can improve the depressive behaviors of rats and up-regulate the BDNF
expression in hippocampus by reversing the oxidative stress and anti-oxidative stress imbalance and improving
the HPA axis function.
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FVBBAE S — RO S B A M50 , B T &
WML R, © 2N 0 1G5 N ) 5™ 5 1
KPEI Z —, 76 mn Yo B S AR GE f8 0 % ik
16.29% " o SRTRTHMVAREER LA KA HL il 2547 K 58 42
T o UL, WEFEANEREE KR ALE] , 4R I6TT AR AE 254
B B O S AR R LA A
PR AR G, T e -2 (-5 H R Bz 5t (HPA )
T REJC W, I M o 2278 % A 7 (brain derived neu-
rotrophic factor, BDNF) &35 T /] 55 1] 68 5 M ABAE 1 &
T s R AR A Y o HRIG R AT
HBAE P 254 = EAFE = IR ASPUIAR 25 \5-HT FE R
TR0 L 25 FHEF I 2% o 5 S i ) o0 B e S Al 410 ) 55
S5 BRI P TT A2 R R E U
S A RAE FI BT AR 2 —4F, g5 25 5 5800 R 454
PRS2 R AR IR TRTRE IR | 3X — PR AR T %
2 £ E IR SR ST 25 Ml AT 2
B LR ZEIKCE AR A, A5 iE 2o i S i AR
ANa] T ]38 ( chronic unpredictable mild stress, CUMS)
R EIPABARAL , [6] I 45 3 B e 75 7T T 100, WG A AY K B
FERAT R B 5 MU S AL/ BRI R 4T A  HPA
ih2hfe & BDNF kAL OC R A EXT R PETT 14T
ARV A BTS2 0 % A B

1 #ESH®

1.1 #4

L1 3 35T SUEYE SD K60 H, R JFiHt 180 ~220 g,
i R ER R =g s rpo O 4L B2 27 3 )i AT HIES - SCXK
(¥1)2007-0001

112 FEERSMEE HRBREGE T (FHERA AN A
FRITAEAT, AL, 2B > 98% ) ;SOD Il 2 77 & . MDA U &
A& CAT I 7 120700 & (R ot A Wy ik 53 i, AOOT L AOO3
A007) ;PCR 5|9 ( RS 2 ARG BR/AF]) sRNA store 221
PRI Trizol & RNA HEHUAF \ TIANScript cRNA 25 1 456 A
& .2 x Tag PCR MasterMix iz ] & ( Tiangen 2\ #], J8414
DP405 KP104 KT201) ; PCR ¥ ( PTC200 %! ,Bio-Rad /A ) .
L1.3 Zh¥ el FRIBUE & B BE R B 15 VT, LA 5 /L
CMC-Na IR BCHIR 0. 1 o/ LIREW 4 CLRAT .

1.2 Fi&k

1.2.1 s 54525 Mtk SD KR 60 R, HltEEYOK, &
(20 £3)°C, IEHJEITH 8:00 - 2000, 4 i KUY 52 5
WEEEN 3 d J5 , R AR5 K B TR 25 0 , (o 2 76 4
RGP LR BNIAT R 2 AR A — 5. RGBT 4 Y
i SR SR/ 1R X IR (NG ) AL (MG) (Hiyitk
FOITAL BRI (RMG) FIE # 240 (RNG) , &4 15 X, NG 4
FIRNG 415 H/%, IEF X IRAUR R A i S gok, BRI
A, MG 411 RMG 41 RBURFR4S & CUMS J5 U, HR B
HIREET 1 h(9:00) S  HREFEIT4 TR 4 0.7 mg/ (kg - d)
MG 411 NG 145 T %KL 5 ¢/L CMC-Na i 71)

1.2.2 PISR4ES G CUMS J7 2l & 3 P i il Z: I Willner

ATV DI AR 1 SR I VAR Sh AL, NG 41
RNG 41 H#O6I B B AR . RMG 45 MG 4 KR
HEEA%Z 28 d 10 FEAURI .24 h A5 £ ,24 h B5OKE IR,
[l ik M B O/ W5 JE1 998 2 h/2 b 1] 20:00 - 8:00) , IR AR}
18 h, iR} BLJE 45° 24 h,4 C pK7KIF UK 5 min, 45 C #OK B
5 min, 22 1 min, @E0KP-4k % 3 min; J5 ko2 28 d WK
PUZHRLS T 1 RO, AR R0 RI B 2 ~ 3 W, [RIRh A 4 22
ML, S AN RE TR, 5 29 K, MEAT M 2R b Rk L
(elevated plus-Maze, EPM) ,

123 @bk scs RN E S E M EAE, d 1
A~ 50 em FREEINIRIEE ,2 M %I F U (50 em x 10 ¢m)
2 AR BT (50 em x 10 em x40 em) Je 1 3% 4k 4 HUE
A5 (10 em x 10 em) MG PEFEERT 1 em YA DLIEHS
B 4 AR IR AR S b P B TR R 6, R ARG TE 40
B SCERE NOBRZ L 1.5 m FEES Y BB IX 43K BR 40 40 30 i i
TR e . AR A T o280 % — 1, A 2 mo s 244 LR
IR S BT SR A RO R AR & B
53)y,5 min J5HGHEL 2 EPM sgep- 6 b, R BLUL R E X H
UANTT O  BEOS BRIT AR IC 5%« E A TT U8 YR 1 A TT U
Vi) 3 A\ 3 PR R N\t AR I T e ol 52 B I ) o) T R 5T
YRS 3 DAV T IR S KK, s HUOR BT S S miin

1.2.4  JJfi MDA & 5 fl SOD | CAT 3G ¥R & #8581
Ja BRI 6 HOR B, Wik )5, 23 B9 ORI B2 A EP I,
-80 C {ffF, MDA &7 SOD K CAT 1% il i Heik77) £ i
WA ML AT

1.2.5 [l B 5 ( corticosterone , CORT) 5w {l i€ WL
WG, A THU IR AA 23, R BEALIE IR 8 HOR R, 1% 24:00
I, b 4 FURC U S 3 S b ZE KA SR (1. 42 mg/kg) , 5 4
RS 5% A MRS . I HE R, T SRR R B,
AR MERRLIAL , %5 30 min J5 4 30 B0 HL(TGL-16C) 3 000 1/min
B0 10 min, BT, - 80 CARAF . Heilin Al W B HRE, K
S BB S i 2 1ML CORT &8,

1.2.6 g5 BDNF £ kil & TRILE I, 25 H AL E EY 3
KRB, PL 4% 22 58 BRI ATEAA 86 72 /5, DRI Sk SO, 5% 5 XA
155 ,4% Z RN EERS W, A LOER |, JE L 4 pm, 42
PR ALY RGN T E BDNF 263k, B3R D) 72 10 x 20 £ T HL
3 ANPLET, F CM-2000B 225 4 B 24 UG 5 Bt R SR dE AT 346 4%
AT D07 Y B AR o™ ) AR R BE AL

1.2.7 ifF 5 BDNF AR /i CRF mRNA Rk IE  iEpEse
JUG I3 R, 4% K& S EERREE IS , WSk BUIK , 4325
T LhFIR LA, T4 RNA store HZURAFAI (45 100 2 584
ZUin 1 ml RNA store) ) EP 4§, 32 B8 TR A H kA7 5197
G Ry 5 BO/NILRE 1,

%1 X[ BDNF CRF #1 B-actin §95[ #5130 38 BRI

FEH Bkl 44 R Be R/ (bp)
BDNF  iF (4% :5'-CGCAGTGACAGGCGTTGAGA-3’ 208
J% Y4 :5'-CCACCTTGGCGATTACAGAA-3!
CRF  iF 34 :5'-CTGCCAAGGGAGGAGAAGAG-3’
J% X4 :5'-GGATCAGAATCGGCTGAGGTT-3’ 205
B-actin 1 X4 :5'-TCTTCCAGCCTTCCTTCCTG-3'
J5% U4 :5'-AGGTCTTTACGGATGTCAACG-3' 97




5534 B 19 1) £ O= FE K OK ¥ ¥ R Vol. 34, No. 19

2012410 A 15 H J Third Mil Med Univ Oct. 15 2012 1979
R2 BAAXRSERTFRELREER (v +s)
5 min PYiEA 5 min FEA TR TEATE 45 61
215 n N R N rh LSRRI (s) ] FHRFEIREL A/ ¢
FFEUR B VR 4] ( min ) i) ( min ) 7
NG 15 4.6 0.7 5.2+3.0 2.9+1.2 2.1x1.1 3.9+£2.0 11.9+5.3 10.2 £5.0
MG 14 2.5£0.4% 5.7+2.3 1.5+1.0" 3.5+1.0" 2.4+1.0 2.6+1.7% 7.0+3.5
RMG 13 6.3 +0.5¢ 5.0+1.6 2.2 0.6 2.8 £0.69 2.9+£1.0 6.8 +3.7¢ 6.7+2.4
RNG 14 4.9 +0.5 5.7+1.4 2.5+0.7 2.4+0.7 5.5+2.9 11.6 4.8 10.6 £3.1

a:P<0.01,b:P<0.05,5 NG 414 ;c:P <0.01,d:P <0.05,5 MG 2a1b4z

LA Trizol ¥ 22 3257 &0 Ud W 45 $2 UM L R R o i A A 5
RNA;HU1 pg & RNA, B TIANScript ¢cDNA 2 1 4% & k57 &
W 5 L cDNA U 4042 °C 30 min—99 C 5 min—d
5 min fiBFE O JE - 20 CARAE. PCR #3443 )l 5k A BDNF
CRF Al B-actin 5|7, ¥ 1 41F.94 C 5 min f#5E—94 C 30 s
AFPE—60 C 30 s 3B K—72 CHEM 1 min—F 4 7§FF BDNF 32
¥ ,CRF 31 {K, B-actin 28 X—72 C F43r 4EH 5 min, HL 15 pl
RT-PCR /¥, 4 2% SR IE M BERS H ik , EB Je €0, BEREC T 414
MG F G BRI E 26 B B, LR KRR R 26l 5 N S
Feli G BE LU AR H R R A b i
1.3 it ¥ 547

LI, v £ 5 FIx, K SPSS 13,0 A AT L1
Mt , 4L 1] He A I B R 2R T 2200 0T o

2 HR

2.1 Bk v iT s CUMS % K KAPARAT 4 69 %R

AR R E SIS R, MG ALK B A TR BRI 1]
I U B0 T NG 41(P <0.01) ,MG 2k BUE TR 1558
]I AT NG 2R B (P <0..05 ), 1 £ PR 5 B S i 1] B
RFET NG HL(P<0.05), 4/~ CUMS FEUR B BHWARTT
Bl YT 45T I B GE K BRI ARA T (RMG A1) s 5B Py 7T 45 7
X ARHSZ CUMS RIEOR BRAT 0 JEH] 220 (RNG 41) , I3 2.
2.2 2k W IT KRR MDA 4% f= SOD % CAT

RN AL

5 NG 411, MG 41K B J2 MDA K F- B 8 T (P <
0.05) ,SOD \CAT {&HE TR (P <0.05) s Bt P 7T 4k L it 4%
AR 5 Ji 5 P 7T TAL B IE B K BUR R MDA SR LR
SOD \CAT & J T B (K 3)

*3 HHARFEMDA 25 SOD CATFEALE (n=6, x+s)

5 MDA (nmol/mg) SOD(U/mg) CAT(U/mg)
NG 41 25.88 6. 44 138.86 £47.70 83.64 £29.84
MG 41 57.88 £25.96° 95.04 £21.90% 38.45 +10.88°
RMG 4 32.51£9.67" 161.13 £32.08P 77.94 £30. 10
RNG 41 31.05 £5.74 175.63 +66.72 83.71£22.18

a:P<0.05,5 NG 281k45;b: P <0.05,5 MG b4

2.3 3R IT AR R R R R A2 6 %

TEST AR B, MG 4 CORT &5 W 5 &5 T At 3 4.,
1M NG 41 .RNG 215 RMG 41[8] W] . 22 5, 278 CUMS ] 3
CORT J3- WA 4800 o 13 555 b ZE KA KB, £ 41 CORT 43
AN, o ZEORAR R IS T2 5 (e 4) o

R4 HERMETHEAXRERMIWHZM(n =4, 2 x5)

23] A (g/L)  HERHIERR (/L) (% )
NG 41 214.84 £20.72 210.44 £36.84 2.05
MG 4 244.38 +10.10° 213.81 £25.35 12.51

RMG 41 206. 07 +30.75> 196.59 £16.35 4.00
RNG 4 207.55 +13.27 198.90 +8. 65 4.17

a:P<0.05,5 NG 2114 ;b: P <0.05, 55 MG 4k4k

2.4 WK ITH K AAED BDNF & & K ik 6 %

EEASUL R 5%, 5 NG ALRTH MG 41 Bty
BDNF FFE 50055 , FIPETBUS G0 (P <0.01) -4 g
FEAERFAR(P <0.01) ; % ¢ VG 7T 4b PR GE {2 3% PHiE CUMS iy £
BDNF &3k, {H ) 1E 5 K fUE & BDNF %35 70 B 2 5% T
(E1,%5),

®

A:NG %1;B:MG 21;C.RMG 48;D:RNG 41
E1 £EANLEENREHKRIED BDNF fIRIE  (S-P x400)

®5 HHKXRIBD BDNF Rix(n=3, x£5)

205 PR e €6 1T AR () FEDCEEE
NG 41 164.48 +77.78 817.36 +206. 84
MG 24 56.53 £23.622 207.65 +78.59°

RMG 41 165.95 +18. 68" 660. 65 +254. 19"

RNG 4
a:P <0.01,5 NG 213b4;b: P <0.01,5 MG 44k

2.5 k% iTH#% L BDNF 5 F & i CRF mRNA %
Er A
55 NG 4LAf He, MG 41k Ui 5 BDNF mRNA 2 ik 1] &2 [%
f&(P<0.01), F /ixi CRF mRNA £k 25 (P <0.01) 3
WePGTT UL B IE % K B BDNF mRNA il CRF mRNA 35T
W1 (F6,182)

187.27 +93.85 587.73 +112.30
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®6 HBAKXRIED BDNF 1Tk CRF mRNA Rix(n =3, x =)

21 5] BDNF CRF

NG 41 0.74 +0. 04 0.55 +0.03
MG 21 0.21 +0.02* 0.86 £0.03*
RMG 4 0.65 +0.08" 0.54 +0. 04>
RNG 4 0.68 +0.05 0.61 +0.04

a:P<0.01,5 NG 211b42;b: P <0.01, 5 MG 4kik

400 bp— —
300 bp—

200 |)p qd * TN ey Y v e <«—CRF(205 bp)

100 bp— e el -actin(97 bp)

M 4754 51:NG 282 MG 41;3 :RMG 414 .RNG 41
E 2 RT-PCR#&MUEEARED BDNF(A)FT L% CRF(B)
mRNA FiE

3 i

CUMS 3l Py B BB, T NI AR Y 4% O
AR——RE TN PR [F] B AL T I Ath AU AR
G RZRIN, Qs sl AkLSE RE 0 T RESE , PR G H Rl
Iz SR G SE I BE ST RS L O e, A S 6 v A
CUMS K ERMARRE AL, BF 5% 5 I P4 7T LAk A I A Al
S R EIPLE , G4 X LA S AL/ e S A T 1
HPA B Dy e F1ifE 2 BDNF i8R0

B ST 45 5 B 7, CUMS 5350k B HS BB S AR
110 RIUATE SRR B 2 v, KR AT AL
Y 8D, TR T {5 B W) () B S 4 e, T A DA R 45 B
AR B R . BB PUVT 245 T ] 2 35 ks CUMS gk
R ERTE e ZE 0K B S0 v s B £ SR AR A TR .

ARG w5 IEH X R AH L, CUMS #ij
ARREAY R B BT MDA 5 5 W 12 &7, SOD il CAT 7%
JTH RIS s 5 e R, AR BN Fe ik CREF 3R 3K A
I Hr CORT e B2 WA 34/ , 5 =5 BDNF 33K B I B AR
547, CUMS 75 3 iy IR AU AT g 5 - 3Uin 20
LU/ PRI R G 2 17, R M5 | B2 HPA Hh ) fE
R VAFA AN T 8 BDNF Ri5H ¢, A7 RiE I
PR E B AR AE 8 R PN A7 75 WY S 40 1 980 S o 34 5
1fiLH BDNF KRR G~ AL Gabii AT 245 46 3]
AT IS W 5 B AR A H A AR B OR S
XA AR AT 2N ABZ Y 45 T 5 78 03 i A AE T[]
2R Z—, B il CRF IR 58 il - CORT 7K
SN ZE K A X HPA Bl £ B it i 4y 2 45 S A 2
JCIRAT MR P9 L 2 T 10 AL A I I e 1 %5 D) A
%" BDNF J& #1448 32 2 5% (neurotrophins , NTs)
YR 22— FEALHE M ARAE 75 N (1) 22 Bl opf 208G #hE0s
22 55 K O AR, T BDNF 7K T 55 51 PR RE IR 2

YRS ARBFTEGE R BRI TT 4 T AL
2. P& CUMS 8K ) Bz )2 MDA J J2 SOD Al
CAT i PERFAG, 1m0 HL P H N il CRF 35 A1 CORT
TETAL 3 invE B BDNF JKF-o $27 %25 AT R 1 AL
AR B s Al . 52 b A TR TAR
o TR U R A SN U SN R |
5-HT BEiafRf 5 FIREEGE IR

SE
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