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factor, BDNF) 14 K A 5625 H ( growth associated protein 43 , GAP-43) F3K Y5200 , F434 BDNF 1 GAP-
43 TEME R S I RERE IR & A P A/ F LA & CP-154526 (43697 ER . Jiid % 30 JUfEME SD X
SBEML RS 3 21, BR AR 4N 3 2H  CP-154526 A7 4L MG HRZH o A iR AR H R4 3 h #4221 d
47V ST IS R A 7R, 2 W L B B 3R BRI R 1 324K (corticotrophin-releasing hormone type 1
receptor, CRHIR) JHIEi 71| CP-154526 J597 41 F SE40 T 4R CP-154526 XHMARELIRY 20 %7 LATRYT , X B4
T4 CP-154526 B 5] DMSO . UL £ 2H K BRUAT S 27 748 Ak 5 Tl BB £ 92 MG F 5 390 A 00 1 2 412 ' b i Bz Jo
B FE B E (corticotropin releasing hormonecorti, CRH) ¥ J& ; Western blot #6141 A 5L T Jil§ BDNF |
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HEXTIRALL FRg 25 R G272 5 (P >0.05) o SALN A 3 CRH ¥R B2 A0 BAH T i (P <
0.05) fHIGYF LMK CRH e A0 A TE BT 2# 25 5% (P >0.05) . H4RN 20 T o /ixi BDNF  GAP43
FIRERT IR HipyT A 2 (P <0.05) , &5 18RRI AT BOR BT ffili BDNF  GAP-43 #E [ 3%
35 EIH L, SECE N & AR AT SRR AR, 5 R ik CRH 434 Z2 DL S AMARREAT M i 28 kA ¢ . CRHIR FH
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Blocking corticotropin-releasing hormone 1 receptor regulates expression of BDNF

and GAP-43 in hypothalamus of depression rats induced by chronic restraint stress
Dai Ruoyi', Gu Xiaohong', Zhang Yundong’, Chen Zhuo' (' Department of Geriatrics, *Department of Neurologic
Surgery, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042,
China)

[ Abstract | Objective To determine the effect of chronic restraint stress on the expression of brain
derived neurotrophic factor (BDNF) and growth associated protein 43 ( GAP-43) in the hypothalamus of rats,
the role of BDNF and GAP-43 in the pathogenesis of depression induced by chronic restraint stress, and the
regulation effect of CP-154526 [ corticotrophin-releasing hormone type 1 receptor ( CRHIR) antagonist ].
Methods A total of 30 male Sprague-Dawley rats were randomly divided into 3 groups: restraint stress
group, CP-154526 treatment group and control group. The rats were restrained for 3 h daily over a period of
21 d to construct depression model. The treatment group was injected with CP-154526 from the beginning of
the experiment, while the control group was injected with dimethyl sulfoxide ( solvent of CP-154526). Then
the behaviors of the rats were observed. The level of corticotrophin-releasing hormone ( CRH) in the blood

serum was detected by enzyme-linked immunosorbent assay ( ELISA ), and the expression of BDNF and
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GAP-43 in the hypothalamus was verified by Western blotting. Results Compared with the control group and
the CP-154526 treatment group, the restraint stress group showed decreased body weight (P <0. 05) , reduced
sucrose preference (P <0.05), and decreased spanning lattice times, standing times and modification times
(P <0.05). There was no statistical difference between the CP-154526 treatment group and the control group
in the above tests (P >0.05). The restraint stress group showed significant increase in the serum CRH
concentration compared with the control group (P <0.05) , but there was no significant difference between the
CP-154526 treatment group and the control group (P > 0.05). Compared with the control group and
CP-154526 treatment group, the restraint stress group showed higher expression of BDNF and GAP43 in the
hypothalamus (P <0.05). Conclusion Chronic restraint stress can induce up-regulation of BDNF protein
and GAP43 protein in the hypothalamus, and lead to plastic changes in the hypothalamus, which are
consistent with the changes of CRH secretion and depression-related behavior. CP-154526 significantly
alleviates the symptoms of depression through inhibiting the up-regulation of BDNF protein and GAP-43 protein

in the hypothalamus.
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( Cloud-Clone Corp, 3 ) ;i KR GAP43 HATIEHL
& (Abcam, & [ ) ; f 1 K B BDNF 5 50 F 47 1K
(abcam, 9 [5 ) ; 40 5 HRP #ric — 4t ( BOSTER, i,
) ; a-tublin ( Fantibody , 3¢ [F ) ; CP-154526 ( Santa Cruz
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BB T3l 57 B OB R IR TVERS VEE R (TR
T URE 5 (D) 28 540 550« B> R RS2 36 b ol i 1) 2% i
1.6 #AKERE

TEWK S 3 d BT8R, %48 4K SR EAT K L4l
KRR, MRS 1R, HT AR 1. 5% 5EbE
KA 2 KRFIRTAT 13 1. 5% FERsEK R 1 ik, 4
3 RESEARIK 24 h, SCIGR, K RUAZEMESR, RInF 45 7
LI 1. 5% sEREK AN 1 Ak, KR H hIRE . ok
2 h, 2 h Ji, g s AE RO R A A4 K H #E & AR P8
BRI AER (BKIEFER + 2iKiEFE =) |15
WEIK A 2 % o
1.7 $23 CRH R EM %

SCEUGER 22 KT A R R STHE IV B, TR 55
FITE R, PR S 20 B B2 3 mL ofin K 1 5%
B T EDTA-Na2 Hp#g s ab Bt i 1R S, 4 C
T 1509 x g B> 15 min, 73 B UL LIRS 2 —
B LAY R A ELISA 3L CRH ¥, CRH gy
SE IR i B Cloud-Clone Corp /A ] % ( CRH ) ELISA
R & UL R TR
1.8 I AHLE Western blot 515

B K BB e B I, S B ST I A O B 3 AT R
B4, 0. 9% FALENIEA T RE R vk, BB IR S R
P HA Il 872235 (200 ~ 300 ) mL; G HF 543 25 H o B i
LU FEVKIT 288 T i (e S FL SR i s A,

Zen R e A R 1~ 1.5 mm | BR 25 ik R K i
BEP) SIS RIS 200 L 246 RIPA 2467
W (& PMSF) gk EA)3%, vk B E 30 min, A5
4 °C 24 149 x g B.0» 5 min, Y& FER 2, -20 C
’ff. BCAEE HE &, B MMAER 2 x
Buffer [ FEZE vl IR 51780 5 min ffi 85 (1481, i 47
10% SDS-PAGE Hi 7k, 2K J5 HL %% #% %2 PVDF Jii |-, Wl
B BV T, 5% WIRIE4WiE M 29 1 h,
33 A —#$T ( BDNF {4, 3¢ [E Abcam /3], 1: 500
i ; GAP-43 Hipfk, 22 [ Abcam /3], 1: 1 000 i
a-tublin HT/E | 3£ [H Fantibody 2\ H], 1:3 000 5 ¥ ) .
4 C TEMEEFEIR FIFE R A TBST FEMI4EHE IR
RSBV 3 WK, AFK 10 min, WUSPREE , LA
1:3 000 # B 1) —HU 5 I T 29 100 min, F DL PR
J& TBST P& 3 ¥, ChemiDoc MP 4 BU1%R . & H]
Scion Image %443 743 BDNF,GAP-43 F{I a-tublin
S R EAE , 313155 BDNF ,GAP43 Fll o-tublin JK JE{H
RAT=R
1.9 %it5F oM

fdiJH SPSS 13.0 Gt #7481t 40 #r, S48
WL x 5 Fon TR IG5 R BT IEZS P SO7 25551
R J , Xof 4 i 20y 2 0 e 5 R ) o 2 0 6y 2 43
Tk, HAWEE R AT LR 2R 5 2250 A O ik i A5 43 #

2 #R

2.1 hREHER

FAERBAEL 1 R L, 2 57 8807
(P >0.05) s S 7 .14 21 K, WA AR
B AR B i 194 K B S D0 0%, RN B ZH R 7 2H R B4 B
I, ZE R A G (P <0.05) a1,
714 K W IRAURGRT AU B B2 R e g i A
(P >0.05) 5 EEALERS 21 K, ¥R 77 2H R B AR o i A
TR, ERA G AR (P <0.05,% 1),

F1 JEAXREREBEUERIE (g, n=10,x+5)

215 EADN HTR EAUSN EVIDN
oyl 240.3+5.1  290.0+7.5 337.5+10.9 368.1+14.3"
AN 242.1£7.6  276.1 £5.6 299.7 +11.6™ 305.3 +10.7*
bEvag:! 239.4 +4.4  285.1+6.6  327.2+12.9 345.1+9.4°

a:P<0.05,5 3 B LAE ;b P <0.05, 58 77 A ik

2.2 WHERELER

SRR IV I A A PR YRR 3 ST B B R B
TR (P <0.05) , [F] I SCAR 0 B 2H 7 28 4% K
B ST UEL B R IR D TIRIT 4 (P <0.05)
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A7 450 BRZE A 2 s Rl 7 R AB A Y8 D)
T 225 (P >0.05) o 3 1R 7 FE MR 1 JC W]
W2 (P>0.05,%2),

K2 BAXKRIBHEERER (n=10, x x5)
e TRGUE  WSIKEL BRI
Xf B 2R 42.01 £5.31 8.61£3.69 7.70+2.96 2.87 +1.32
TRARRIMZH  23.74 £6.18* 3.04 £2.91° 3.71 £1.57* 2.96+1.19
RIT AL 37.52 +8.54 6.37 +2.83" 6.39 £2.36° 3.39 +1.49

a:P <0.05, 5 s B2 rbiz

2.3 BAKREIRER

Xif B AR I IR YT 2 R SRR K D 538 53 31)
F(91.1 £2.5)% . (84.9 +4.4)% .(90.8 +2.0)%
WA AR R I 3 R AR, AR T X B2 (P <0.05)
WAL TIRITL (P <0.05) 5 TR YT 20 A B 2H 2 [a) b
KAt F T, 22 S R GE T B (P >0.05)
2.4 &3k CRH KA

XFHRZH R RLZH R YT R UMK CRH ik B2
A3 R (347.13 £98.99)  (722.29 +98.02) . (462.35 +
240.12) pg/mL, FAL LI GC ¥ ) 5 F
XFRRZE (P <0.05) 5 sRAFREAL 3K GC vk Bt ] b i
TARITH (P <0.05) ;1M CP-154526 577 2H F XS HR2H
M3 GC kBT kil , 22 e g it 2 L (P >0.05)
2.5 Western blot #-im] 25 R

Western blot # M 45 B/ (K 1), X E4H 2
NG 697 20 BDNF Al o-tublin K {5 HCAH 23 51 4
(0.172 £0.142) . (0.912 £0.353) ,(0.312 £0.194) ,
WA T [l BDNF 25 (A A2k B 5 70 20
(P<0.05) & TRITAH (P <0.05) s iGIT AL T il
BDNF RiA IR TR HRZH (P <0.05) . 1% BRAT o
SRR AT UL GAP-43 1 o-tublin Ji FEAR LUAE 535
4(0.684 £0.124) . (0.973 £0.432) .(0.784 +0.324) , K
ZENMA S Bl GAP43 FE ARk B, m T X IR
H (P<0.05)FNGRITA (P <0.05) ; [WBHAIFA T T
fili GAP-43 [ 3R3IA TR TR HRZH (P <0.05)
1 2 3

e

a -tublin(55 x 10°)— —- - @

GAP-43(13 x 10°)— ~ - -

o -tublin(55 x 10*)— “C
A.BDNF %& &;B:GAP43 & & 1. sfM4l; 2. w4,
3. CP-154526 5974
1 Western blot il % 4H X FR T = it BDNF .GAP-43

EH=F 3o
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TERFSEUE IS PR AN Bk 21 d I, R B DGR AE
ARFOIAAE LA K o A= B kA% fi o W 8 ARG SE , AR
FERHIRAR R 21 d I7 ik

XHIERAEAS L F) A 45 AR AL 38 1 3R AL | 454
RO VA ST AR E o He Hp A 3 A R Y 2 sh A AR
(0175 285 R BN AL T N SEANE () 175 28 R B, o I

(771 AT oA o TR RE R X S AT RE TR
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ﬁiﬁg{ﬂug\Wiﬁ%y\ﬁ*ﬂ(;&?/\ﬁﬂﬂéﬁxﬁr? FrXsg
TERIROR AT IPAN o SCar 4l 5 mT L8 M K R AT A%
RO T HAERAE A I R R B, Hﬁﬁlﬂﬁiﬁii"ﬁ/}jﬁéﬁ iz
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ELISA SZE45 4R ,Fjﬁiﬁﬂﬁ FIMLYE CRH ¥ &
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CRH & 21F e, F B 4 K BUR il CRH 43 s 1
Z HPA #li4b FIT kR A . T CP-154526 1 Tii )5, K
SRIMLYE CRH e 5 W) BH (58 A1 N i e, 5 6 HE 20 JC BH i
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BK R P L T AR 28 PR 4 S
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BTRAS , #h22 22 58 T SR RS R A3 Sk 5 ml v
SR nr # L4251k, BDNF F1 GAP-43 1 Jy # FH 1 45
FRTIRPE S FRREY , S5 T PARAE ()05 B AL B A
A SZH 3 51 % BDNF H1 GAP-43 3k H 7E 47 W5 I M 1T
AU IR KRBT Fe i Az K oA il 28 4 K A 2 fg ]
IAVEAR AL B IR

Western blot #4455 B 7w, 1EH KK A 2>
1) BDNF fil GAP43 ik, 118 Mo 48 5 s, K
BT /s BDNF 1 GAP-43 %5 [ 1% 32 1k Y5 BH S8 38 i
AT S A S v s 1 B 2 P R B BT e i
FLABR INEEnaE, g A & L B, Jo b, &
A SER AT IAVEAR fb . TS M AR A N S 4 il 2K CRH
JFE B A SCAT M2 B, $ R T i o] v AR fk
IR BRI CRH 36 245 56, - S B LA H B0
FRANAT R i As , B AARSE KB, T CP-154526 + il j5
KT Efisi BDNF 5 GAP-43 & (4 e A% F s 4 i 3
20, [AIEE I % CRH ¥ B A IG T A4 03 2, v i CP-
154526 W] 336 8 P o 28 107 380 BT B i 1) ] 98 1 AR
bW IR ST CRH (4 B4 b, T CP-
154526 i R eh s e v 0 R BRSSHNAR S T 2 B0

H 0 5 DA IE R = A i WAL ) 38 A B
B, Duman 25" S48 T 2 i ¢ THMAR % A= WL B4 F
5%, il BDNF ¢ HoAth i 28 PR P ph 26 14 5188 P iy
TIRERST, HE AR & Az (R 2278 F 24Ut . KRBl
BEIR2E VLWL, IARAE nT BB 5 M 48 R Ge Xt A1 Ll
TR I IO A S A X Xl el 2 T 8 A G 2R
2 35 K A AEAL FIT B, 1 28 22 4 nT 98 0 ] i B35 i)
IAREY A= Kk gid 2. BDNF fil GAP-43 |71z 431 T
PRI RS, TREEES S T 18 W N A S AR IE
B AR . A RS B IO s AR e A 2 A A
N KA 2 SE A3 A 1 R0 AE  R] A & BT e i 45 & R
FERE ERERER a4 £ SBCF ik CRH
FIRMETN, BDNF 1 GAP-43 £ [ ] fg i@ 2 i T~ B
i g 2 A K HE BT A A 2 A AT SR A R T, e
P 28 N A3, 358 A 28 2 fph () mT S8 P RN EAA , AT
W CRH (103 , 4E5F HPA il s M [ B 52 i A7
WEM, FF LR, v YN S T BT
IAPERAR T] (B S 30T 2RI ARAE AR (1) 7= 2, CP-154526
i o BT CRHIR AT 90 il T Fe figg o] 83 M AR Ak, #5950
HPA Sl ek, e 2GR 2 LRI T RE o R] B Ui B 48
PR AN Bl i CRHIR A5 5 N i 4 A= nl 3
PEAE  SXHE/R T CRHIR BHWRI ™ e B 5Tl & .

A FE 25 G G AMABAE K A= (P 2878 F2 24 10, A
Sk SR AT BT A S 204 BDNF  GAP43 2
F AR o, A T AR, X5 i CRH 433
14 22 DU S AWARRE 1T oM AT BEAEAEAH DG, 17 CP-154526

i P CRHIR, AT B AR AE IR, #6590 F il CRH
SYUARTT L BDNF | GAP-43 R Ik, S &0 e 1
ARAE A BEERR , IR B HTIMARRCR o (H2 X T 1 ik
BDNF \GAP-43 £ |1 5 il Al Al DG HE IR Y B A4 ¢ 52 1
CP-154526 HUMVARH) BARBLE , FATIE R 2E— BT o
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