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Effect of Wendantang on Expression of TrKB and CREB in Hippocampus of

Rats with Schizophrenia

ZHANG Yuan, ZHU Jinhua, ZHANG Milan, CHEN Jing, WAN Hongjiao"
(Jiangxi University of Chinese Medicine, Nanchang 330004, China)

[Abstract] Objective: To study the effects of Wendantang on the expression of receptor tyrosine kinase
receptors B (TrkB) and cyclic adenosine monophosphate response element binding protein (CREB) in the
hippocampus of rats with schizophrenia (SCZ). Method: Fifty-four rats were randomly divided into a normal
group, a model group, high (40 g-kg"), medium (20 g-kg"), low-dose (10 g-kg"') Wendantang groups, and
a clozapine (0.02 g-kg') group, with 9 rats in each group. All groups of rats were given corresponding drugs by

gavage for 21 d. The normal and model groups were given equal volume of normal saline. Except the normal
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group, the other 5 groups were given 0.6 mg-kg' dizocilpine maleate (MK-801) at 2 hours after the last
administration for intraperitoneal injection to induce the rat model of SCZ. The level of spontaneous activity of
rats was observed by open field experiment. Histomorphological changes in the hippocampal CA1 area was
observed by hematoxylin-eosin (HE) staining. The protein expression levels of TrKB, phosphorylated-TrKB
(p-TrKB) , CREB, and phosphorylated-CREB (p-CREB) were detected by Western blot. The protein
expression levels of TrKB and CREB in the hippocampal CA1 area were observed by immunohistochemistry.
The mRNA expression levels of TrKB and CREB in the hippocampus were detected by real-time quantitative
polymerase chain reaction (Real-time PCR). Result: As compared with the normal group, the level of
spontaneous activity in the model group was significantly increased (P<0.01). The arrangement of neuronal cells
in the hippocampus CA1 area was loose and disorganized, and some neurons were denatured in the model group.
The protein expression levels of TrKB, p-TrKB, CREB, and p-CREB in the hippocampus, the protein
expression levels of TrKB and CREB in the hippocampal CA1 area, and the mRNA expression of TrKB and
CREB in the hippocampus were significantly decreased (P<0.05, P<0.01). As compared with the model group,
the level of spontaneous activity in all Wendantang groups were significantly decreased (P<0.01). The neuronal
cells in the hippocampal CA1 area of rats in all Wendantang groups were relatively neatly and closely arranged,
the morphology of cell body was more regular, and neurons degeneration was rarely observed. The protein
expression level of TrKB in the hippocampus was significantly higher in the medium and low-dose Wendantang
groups (P<0.05). The protein expression levels of p-TrKB, CREB, and p-CREB in the hippocampus were
significantly higher in all Wendantang groups (P<0.05). The protein expression of TrKB in the hippocampal
CA1 area was significantly increased in all Wendantang groups (P<0.05, P<0.01). The protein expression of
CREB in the hippocampal CA1 area was significantly increased in the medium and low-dose Wendantang groups
(P<0.01). The mRNA expression of TrKB in the hippocampus was significantly increased in the high and low-
dose Wendantang groups (P<0.05, P<0.01). The mRNA expression of CREB was significantly increased in the
medium and low-dose Wendantang groups (P<0.05, P<0.01). Conclusion: Wendantang can prevent the
occurrence and development of SCZ and cognitive impairment by decreasing the level of spontaneous activity,
improving the pathological damage of hippocampal neurons, and increasing the expression levels of TrKB,
p-TrKB, CREB, and p-CREB.

[ Keywords] (TrkB) ;

monophosphate response element binding protein (CREB) ; schizophrenia; cognitive impairment

Wendantang; receptor tyrosine kinase receptors B cyclic adenosine

3 B [ 7K i A 9 BT (NIMH) TA kA #f
Oy S4NE (SCZ) S —F g 1k ™ I RE 2k 1 il 55 2%
PR | W AE T AR BOIAE R A . AR BR SR A
SCZW MR FTIMZ — , 2 F IR EENEA L
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SEMIC A IR YT IR . AR R e T Y L B
UE 52 36 IE 377 fiE % ol 3% SCZ B R K BT o 21 4018 1%
ghFy I BAT 1 U BDNF A9 2 35 7K F A 8 K B2
MBS AR S IN AT RE , LA K E 5 % R E N T4
PEFIS L SOAR B 52 38 3 00 2% 3 H 37 %o A4S 8 K R
KT S AT AR VS AL 2 B S AR AR A K
16 41 41 TrKB . CREB A9 2 15 /K, %3+ I8 B 17
T SCZ 557 S B mT B AE FH AL, AT Sy 3t R 3%
Bij i SCZ 114 1 A Ny FH 4 A AH 5 52 40 4K 4 -
1 ##
1.1 3% SPF % SD MPE K 54 2, A R B 3
TR LI S WA RS W SKE R R 180~220 g,
8~12 JH % , A #4IE 5 SCXK (11)2019-0004 ., K [l 47
I 55 N R E 24~26 °C 18 45%~55% .12 h &K
TH(8:00—20:00) , 45 T 78 2 BYGRDEHFIK , T A
$708 7 AR TWIVA 1S W B NS o B A Wi 2l V]
KL K Y BT RS H A I
(JZLLSC20210032) .
1.2 29 Kl RN Jr 250 K UL b R 2
Kz E BEBe b 25 5, 0 h & R 25 38 g,y 2 2
NPEE 6 g a6 g 6 g BRK 9 g K% 4.5 g,
KHE 3 g L2 A3 3 #5405 190401
2008001, 191102, 190402, 190302, 191002, 190701 .
191008, FIF A 2 H 34938 52 Y174 v [ 24 K 2 1 B 0 4%
Yo, BRI T K PR 30 min J5 FF 4R AT ZY L5 1
UL 25 I 7K B R 25 4 1 19 8 %, ROK R, o W
I 5 SC K LA 40 min HUZ5 U, 565 2 A 6 F5 7K &,
8 B 1 Ji5 SC K AT 30 min 2SI, A OF 2 IREGIRIT 4
LhA g o G 28 A SO 4 T I S 5 A 24 o i v
FE2.1.0.5 g-mL" fififf T 4°Crkf. EAF( LG
2ifETH 2] A RA R, E 25T 31190505)
1.3 R b s Y5 OF Dok R #h (MK-801, 3 H
Sigma 2y 7], it 5 105M4606V ) ; SAP - Hrik i & (b
TR S A E AR BR A F L H#S SAP-9100) 5 )
AREF L (HE) G 50 & (b st i IR AE R A
F 2 7, it %5 DH0006) ; CREB — i ( 3% [ Cell
Signaling Technology 7~ H] , it 5 #9197) ; TrKB . # i2
k. (p)-TrKB .p-CREB —#ii. ( % [&] Abcam /A A , #it 5
359 4 ab187041,ab229908 . ab32096) ; H i1 i -3- 1
1% 1t = (GAPDH) — 3t (LI FE 4R IR A= W) B AT FR
2l #ES GB12002) ; TRIzol( 3£ [ Invitrogen 23 ) ,
b5 15596-026) 5 39 e S ¥ & | S5 28 O | R
4 T 5% 2 52 v (Real-time PCR) 357 & ( H A< Takara
25,543 5 RRO36B \RROS6B) o

. 28 .

1.4 Y2% LabTech EV311 %I jiE#% 2% K AL (b 5 3k
R 28 BHSAS B A A7 BR 2 ] ) 5 0 37 52 56 I 3 A8 (R A
100 cmx100 cm*40 cm, H il ) ; Ethovision XT10.0 i
WoRERG S bk s Bk (b)) fF B HEARA
FR D¢ AT 2> 7] ] RM-2255 B 47 i ) A L (1% [ Leica
N ) s BV-2 AU TE B KA BT-2 AU 4% B A Yk (R
WEEYE IR A W B4 FR A A ) ; Step One Plus™ #Y
Real-time PCR X ( 2€ [ Thermo /A 7 ) .

2 Ak
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221 d, WA R AR A 45 24 70 4y
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RSS2 W) 7 ] 45 25 i A 2 B AR UK (45 24 39 AR
PN 25 RO R ) . TRRGZ
2 hJE WAL R AN L A A R
MR BT UL R U B MK-801, i g R & R
0.6 mg kg, H 7 SCZ LA™ IE 41 W7 LA i 14
SRR ) 300 A 2B BEER K

2.2 fEbRkI TR 2 KSR S RE
Ym0 2 d Ja R T B 1 5 1% 3% T b 2 4
(40 mg-kg") JBR B B, 20 0l 8 00 U 8 1 T 4 ki ik
A 4% Z2 58 HH R vl ] 2 O A7 0 L R i ) 2 vl 1 20
ZUE TR R OAE T LA BEAT W48 5 A6

23 WK TR IR SR K K UK
A 37 03 A8 R B 0, IE B A R 4R % £ [ B
TR A% I EE 5 min, 5256 3 72 o B ROE, H
TR FF 4 J5 2 B W) [ € A 722, W Ethovision XT10.0
AR AR 2R G0 5 40 B 3R o3 A B HOR BRI A%
S BE B AN RS Sh L R B B & WS s K. 1
B 1 AR RS 25 A G 3 bR 28 8 0 H & ms 4 4
T2 IS B U ] o A B AR T S X S
iR AR

2.4 HEREMERRGELSHLIELML KRG
LN 4% 22 T A2 48 h , VI UL & 1 T Y
KM 2 LB JE 24 5 mm, A (38 £ rp R AT R
SO K B A3 . SR SRE bR A7 32 B2 00 1 O 30K
W ALY B R 4 pm B R 285 A
60 °Ci A 4% i 1.5 h i # K4k \HE 3 8 ik |
B R R B R, TR B N W AR
CA1XHLUEEA A

2.5 iE A A EN G v (Western blot) A6 K B 5
TrKB .p-TrKB .CREB #l p-CREBE H ik  THA
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WIS R AE R FEAS BRI T 41 21 29 60 mg, 78412
FIRMAZ R, BCAE M E B EAKRER . ET
WK A2 M 15 min, #E4T SDS-PAGE % i HL UK , 45
W5 % & PVDF B, = IR B 1 1.5 h )5, 20 5l A
TrkB . p-TrKB, CREB. p-CREB — T (1: 1 000) ,
GAPDH —$i(1:2 000) /5 ,4 °CFEIRIFHE 12 h, —41
(1:3000)= W E 2 h )5, (G AME T 317 5% .
i Ffl AlphaEase FC 54 M 45 25 K EE(H , H B9 &
F A R 3k 5 3 H Y 88 H 2457 K B2 B /GAPDH 2%
IREAE RIS o

2.6 g ALK I R BT 5 CA1 X TrKB . CREB
HARE  AWY R KAE R &R TR
B 52 3 min, MK 28 3% 1 %8 AL ZUBE F 30 min . 1 7 1
15 # M 30 min 5 , # il —$T TrKB(1:500) .CREB
(1:5000) 4 °CHEE & o W H N Z 30 4= & br
IC 2P0 % 1gG B AW 30 min AR i bR iC 5% 5 50
F1ZE TAEW 30 min, 17 DAB B (0 AR R E Y &
B2 O RS W oAk B R S D 3RS L T 400 £ 55 T AR
WAL Tmage JEAF 0 BT 3B A TR OB BE A4

2.7 Real-time PCR £ Il K [ # & TrKB.CREB
mRNA ik T & b BOH R A7 0 i T 4 41 2
60 mg, E T V% (09 W I B v, I AV R A2 A S
W AR, TRIzol Bk 2 HUEL RNA , 8 A i 4 6 ot B
THIE RNA 7 i, BUE RNA 2 pg BEA7 005 5%, &
cDNA. PCR P [ i #& & : 20 wL & Wi & & 2y 2
SYBR Green 10 pL; cDNA 1 pL; Forward Primer
1 wL;Reverse Primer 1 wL;ddH,0 7 L., 9§ 3% 51
J 95 °C i 2% 1 5 min, 95 °C 28 ¥ 15 s, 60 °CiE Kk
305,72 °C E{H1 40 s 4 40 N EFF . mRNA () £ Ik 5
fifi AR X 5 A A A0 2 B L 51t Ve T L
SAEWEAR B A R A R B IF A, LR 1,

*x1 5195
Table 1 Primer sequences
514 J¥ 41 (5'-3") K /bp
TrKB i ACCAAACCAATCGGGAGCAT 107
Tif ATGTCTCGCCAACTTGAGCA
CREB I if GTGACGGAGGAGCTTGTACC 131
T AATCTGTGGCTGGGCTTGAA
GAPDH i TGTTCTAGAGACAGCCGCAT 83

T AAATCCGTTCACACCGACCT

2.8 GuitsardT A s YR SPSS 24.0 #
AT G007, FH X£5 Fon , U B AT A T 800 4 H.
722550, Z 4l ) He (i FH SR I 28 O 22 0 b, O 22

AN S5 Dunnett's 73 £ 56, 9 41 (8] L3R 4
5, Bl P<0.05S RanEF AA G FE L,

3 £5

3.1 X SCZHAI KR A KIGEE/KF#Em 5IiE
WAL AR NEE Sl E R
FHiE (P<0.01) ; SHERI AL H g, i IR 45 41 5 A A F
1K B A% Bl BB 2 ML B 3R 1 2E T B (P<0.01) .
032,

F2 BEFAMSCZEMARBNERNBNEENZM (v,
n=9)

Table 2  Effect of Wendantang on distance and speed of

displacement of rat with SCZ model (x+s5,n=9)

21 5 F /g kg BEhilEE/em  B3hd)E/cm-s!
=% 4l 2 770.62+370.99 9.24+1.24
AT 241 4139.30+741.57"  13.80+2.47%
W EAIEA 40 2564.16+818.48" 8.55+2.73%
WBFhREg 20 2 488.64+620.99" 8.30+2.07"
TR 7 A7) R 41 10 2 087.72+620.57 6.96+2.07"
AAETA 0.02 1763.25+797.37% 5.88+2.66"

5 IE# 4 R VP<0.05,2 P<0.01; 5455 % 41 1 % Y P<0.05,
YP<0.01(F£3-F50H)

3.2 X SCZHM KRG SHHLUE R IEH
I E CAL X A2 o 20 M+l 91 % 5%, % ik b, B
AR FLIN LT W ML A e B BT . T 5 OE R 4 L
BB AL I Ey CAT XA 28 T 40 M =2 (1] [R] B W &
HE 1 B 525 6L, B 43 #2840 AR P G i A g 2
o [F R IR e . SRR A IR 5 41 S WA
0K B CAT X #f 28 00 41 i HE 51 55 R 5% L
B, LA 25 AR X H D), S e S 1 4 T g 4 R
S, WE L,
3.3 XF SCzZ B A K g B 41 21 TrKB . p-TrKB .
CREB.p-CREB # [1RIA MM 5 I1F & 41 b5,
U £ 35 T 2 41 b TrKB . p-TrKB ,CREB Hl p-CREB
2R 1 A 3 B E R (P<0.01) . SEAIY] L4,
i L7 S 103 5= o N D N W = i L £ 2
TrKB (4 1 25 B B 7 & (P<0.05) IR IBZ &4 H 5
A ECE UL D4 41 p-TrKB . CREB #il p-CREB
H AR TR (P<0.05). WK 2.3 3,
3.4 X SCZ A K R 5 CAL X TrKB . CREB %
KWW 5IEE A, AR D CAL X
TrKB.CREB 1Y # ik W] i F A% (P<0.05, P<0.01) , 5
BRI e IR S A5 A F 4 S CALIX
TrKB {4 3¢ 35 B 5 T+ %5 (P<0.05, P<0.01) , i AR 7 v
I 7] 5 41 ¥ & CA1 X CREB 1Y %3k i % Jh i (P<
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A B
C D
E F

T AE R A BB COR A i ) & 415 DR IR vh ) &
41 BRG] 4] FA B0 41 (- 2- 4 [6])
1 BREGNSCZEEARBEICAIREALARTSHEZMm
(HE, x400)
Fig. 1 Effect of Wendantang on histomorphology of hippocampal
CAT1 region of rat with SCZ model (HE, x400)

0.01), WFK4KK3 K4,

TKBE R = S e e g 92 kDa

p-TIKB = w— — — — — 9) kDa

CREB WD =~ enmm e owwn awwm 3 kDa

p-CREB WS === s ey e s 37 kDa

D S e S e e 37 kD2

A B C D E F
B2 HAARBEIHL TrKB.p-TrKB.CREB.p-CREB & H f ik
Fig. 2 Electrophoresis of TrKB, p-TrKB, CREB and p-CREB in

GAPDH

hippocampal in each groups of rats

3.5 X SCz i A K R 5 41 41 TrKB. CREB
mRNA KK 5IE 54l e, A4 2
41 TrKB, CREB mRNA [ £ ik ¥ 8 % [ Ik (P<
0.01), SRV H AL IR IR = KR i 2 i S 41 2
H TrKB mRNA (1) £ 35 B i 7+ & (P<0.05, P<0.01) ,
T 7 v AR 2 e SR 4T H 20 40 CREB
mRNA 35 W] i F+ 5 (P<0.05,P<0.01). W35,
4 itig

SCZ A = KAEAERE, I 1 i R — e 22 B0 R RS 4
AR, UUER S, M E O PH PR RE AR £ o AR S
BT W % R, DL 2R ) A
SN IR . SCZ M AW TEAE BN o 5 K
BEIR BT RG Y HEE LA & B VKR, Kim 5552
F AR 1980 4E 4 1B T SCZ B & 19 I 8 Wi b & & TR
WREART B S 177 20k 1T Il PR A 2l 4 B 8 1) A 52
KR4 R N-F 3L -D- K & 2 R (NMDA) 32 {& &
BRRINBE RGP R EE W2, YRR &%
B SCZ KA, MK-801 & ¥t £ M 4 5% ) NMDA
ZARFEGUR BTz T SCZ s R AL ST,
REMS i on kM & AL b kW, SRR D
P28 T 58 fal AR A S IR R R R T g2 AR A
HMTIRE T BRI A K IE ST R F L R
U AT B A AT Morris 7K 2R B SZEG & B, 7E i B
T LA N7 7 — 2 BRI BE RS k3 th MK-801 i
1% ) A2 N T BE T RS . A AR gT i &
W, H & T 3h 14 0 & B T 7E MK-801 B f NMDA %7
NN TS R RS R EARN Sk 8¢
T, DN 5 30 22 B B 1 B B0 I, il B 1) & T Bl K
V585 AR R G £ P R G 8] EAH R A
K R AREE B KB, N — R I
51 0.15 mg kg B MK-801 X% K B sh 47k JC W)
WAL, M4 0.3.0.6.1.0 mg-kg' B MK-801 1] X
A B4 KBRS T5 3, 10 mg - kg i MK-801 JIj £ 1
i P AR R B ARG 6 3, 478 MK-801 X Kk RS 3l 49 7l

K3 EBEFMNSCZERAXREDHL TrKB.p-TrKB.CREB.p-CREB & B RiZHI M (X+s5,n=3)
Table 3 Effect of Wendantang on expression of TrKB, p-TrKB, CREB and p-CREB proteins in hippocampal rat with SCZ model (x+s,

n=3)
21 5 Fl /g k! TrKB/GAPDH p-TrKB/GAPDH CREB/GAPDH p-CREB/GAPDH

EH 4 1.15+0.09 0.62+0.15 1.43+0.37 0.79+0.25

AT 2] 0.34+0.05” 0.12+0.10” 0.18+0.11% 0.22+0.11%
TRIB 7 =5 77 £ 2 40 0.50+0.09 0.31+0.07” 0.50+0.08" 0.44+0.06"
AR 75 v 7 A 20 0.52+0.11% 0.31+0.06> 0.49+0.06 0.45+0.05%
AR 75 A1 7 o A 10 0.54+0.11 0.33+0.04 0.50+0.08" 0.45+0.06%
AAET4 0.02 0.52+0.12% 0.32+0.04> 0.51£0.05> 0.44+0.06
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x4 RAEFXSCZEEKRRED CALX TrKB I CREBEB %
B (+s,n=3)

Table 4 Effect of Wendantang on expression of TrKB and CREB
proteins in hippocampal CA1 region of rats with SCZ model (x+s,
n=3)

4151 Fli /g kg TrKB CREB
1EH 4l 0.159+0.011 0.123+0.007
LRI 2] 0.107£0.013”  0.100+0.012"
T AR5 e ) = 4 40 0.138+0.007"  0.110+0.016

A 37 v ) R 4 20 0.145+0.018"  0.137+0.006"
HEYiER R (il b

AAT A 0.02

10 0.153+£0.013"  0.133+0.012"

0.132+0.014" 0.116+0.007

E F
B3 RIEHXNSCZEBEXRIED CA1KX TrKB &F B R A K70
(Heyie 284k, x400)
Fig. 3 Effect of Wendantang on expression of TrKB proteins in
hippocampal CA1 region of rats with SCZ model (IHC, x400)

TR B B RN . Ak, MK-801 BT i & B 4% &
R DI REAR T SCZ KRB AL, 5 v B < i 9% 5t AL AT
9 1) 22 B o3 2 AL, AR BF 5 e X R R AT T B
PEVE B A 2510 21 d, 2% R o RS BT ik
X R B R FH — WP IR 1 5 MK-801(0.6 mg-kg™)
SR GESY SR KR A LK
- BFFT IR IR 6 SCZ ALK R B I AE T . 07
SR S5 WO BN K B B KT B K7 B3
I, 25 A bk SCHk R A T 2836 I8 T A K R
T Bl AR, UE W T IE 3 RE 98 38 5t MK-801 5 32
SORE-REEE I

TR R M 28 3R G B i G A1 L RE A K A AR B
SR BRI AR B AT T Ak BRI AR
PRI B I S IS TRE VAN | 0 I B B 'l A B

e

E F
B4 REFHISCZEEKXRIED CAIX CREBEHRIZNHM
(JEELLL , x400)
Fig. 4 Effect of Wendantang on expression of CREB proteins in
hippocampal CA1 region of rats with SCZ model (IHC, x400)

£S5 RABZXSCZEEKXRELHLA TrKB 1 CREB mRNA &
EHIEM (x+s5,n=3)

Table 5 Effect of Wendantang on expression of TrKB and CREB
mRNA in hippocampal of rats with SCZ model (x+s,n=3)

5 Fl /g ke TrKB CREB
I 2 0.14+£0.03”  0.19+0.04>
T E 37 v ) 4 40 1.16£0.08"  1.35+0.57
TRLIE 7 T ) 6 20 20 0.26£0.05  1.27+0.15"
TR AR MG 41 10 0.67+0.06°  0.55+0.03*
AAFH 0.02 1.10£0.60  0.92+0.08"

W IE H 41 TrKB 1 CREB mRNA X ik 40 1

T 2, 03X 2838 Bl i o B BR Ol KO A T
Ao 2] Hidds & N Lk i ic Az g kS
T 1) 25 K R T e 2 VD AR OG0 g T s T Y i 2
ARG, RAEAF IO B AR, KR8 b Kb ic 4z
TE6E FCAZ PR B . W 5 £ 45 45 CA1.CA3 ALk
ARIE(DG)3A X, Horp CAT X 5id I2 5 5 5%
SR UIM O X, gk B A2 R B, SCZ R
T R BRI 20 28 EE 40, 36 A A0 AR O s
gAY ML .

FEAl 2670, CREB 19 396 ¥4 15 41 i 1) 38 58 431k
T A2 fh 348 5 | ph 22 Ok AR R b 22 0 T R
PIM . A BHE R W1, SCZ /8 3 B8 5 K ik
CREB 1) # ik /K F & 3% F F%2, 1L 4 , DAWSON
AEPTHESE H NN, CREB it 2k 1] DL 806 5 pf 280
sk R X 0T R 5 SCZ %5 F 9 A A R A A K o
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CREB 1 2 #it 28 G- 47 (9 8 15 X, 34 BB 4% 8 4% 4 ¢
& F 4 28 O 47 3% (9 JE A, i1 BDNF Al NMDA %
42", BDNF2—FMEZEMMALEREA, oY
T8 T 55 Rz 5 i R oA R, AE A AR B AR R
AL A BL ] R % G E BRI ME A, #F BDNF 55
e 3 Dy Ak 32 101, 8 1 M 48 T 2R KR5S il A% 8
15, 8 R i A N T BE B A SR AL , NI 8L SCZ 1y &
B WF9E & B, BDNF 1] i NMDA 52 & #i% , 7
22 CREB #4715, 4 NMDA 2% 14 %% 41} il i , BDNF 1ty
F3K R, 1M 5 BDNF (19 32 35 1T LLAE 28 3F 2 3 1
NMDA 2Z & 9 3 1 Br 45 ok i i 28 o 38 580 .
NMDA 2 {4 J& — i 1 3 F S0 BE 48 B L A7 28 fioh Ji5 J5E
B8 1 18 2 1, Hoh NMDA 32 {K 2B(NR2B) 5%
A0 B A BT, RANI 2PV HF 97 3 1) 52 56 5
B, B4 5% CREB Al L F % NR2B (9 %35 . AR B4
HI I OF 58 & UE 52, SCZ B ALK B 27 ) e ) T B, JF
PEAT 142 %5 A B0 Ty RE 5 %, BDNF J2 NR2B (1) & ik
K349 8 25 R [ T R I 7 A A A R A 2 2T
iC 12 %N A1 I A, | BDNF 1 NR2B [ % 1k /K
ST TrK B AE 9 BDNF i A7 250 09 e S5 v 2 4k 22
—, 5 BDNF Z5 4wl LU iF F B (B R AL, 005 pf 28
2 o PN i B Tk AL B 3-8 1 I B (PI3K/AKt) |
15 1 B C-y (PLC-y ) 1 22 24 J5U 36 16 25 (1 38 i/ 40 i &b
P 2 U0 (MAPK/ERK ) %5 34N 5 554 R 37 20 ity
WG S B, iR p 2 on i AfFIs S g A K
E T ST W B 58 IO 25, 388 5 2% ok mT 9 L A
I 5 A5 06 2 2] 0 A B R P 2% i 3k 2645 5 38
% 1 %% 5 ¥4 22 CREB 1 4% , B Wk % CREB /& BDNF/
TrKB (1 e s 7 0 A7 SCHk A 3E SCZ il
F% % 5 CREB/BDNF/TrKB {i5 5 i % %% 1 A 5% |, 24
CREB /K F A /& 4 5 % BDNF 1 TrKB HY # ik 1k [#
1%, 5% Wil g J5 5 7% 25 11 (LTP) B B 5 #H 2, 36 3o 384 fin
CREB (#2235 7] LA | % BDNF/TrKB {5 5 i #2755
2 3 SR I U T TR A 22 0 A BB A5 L DA TG A 3
SCZ A5 A B A TA 01 ) i B 3 A1 28 fok ) g s g7
PR IHG 475 3000 38 BE 37 T 99 SCZ 14 ML i AT B 2 1 1 3% fin
CREB 1 % 35 /K -, {2 ¥ TrKB 5 BDNF 45 &, I i
TN UEA OGRS Uk SR M g on B R S F A,
PRI T b 2550, AT B SCZ TN A A .

ZE LT ik, TrKB . CREB # ik /K - F+ & 7] LA 4
FF R8I0 I AE TG 5 o0 A0, DA SR T 58 fl w8 L A
T 250 3% I A A T T RE o PRI, A O 9 2o R 4% Tk
JIRL % B R R B & B AT R AR AR T 20 S
PRI 5 DL S TrKB \CREB 19 ik 454k, 45 R Bon , 78
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21 AR AR 7 W BB iR 9T T AR R B & B K
AR, U E CAL X 28 T 20 M HE 51 AH X 4% 5%
T A B LN B A e 2 0 [ 0 T e 5 B 2 3R
U, TrKB . p-TrKB . CREB ., p-CREB f¥ #f 3% & i& JF
o Ud B X SCZ AR AU KRR LA L IR 3% W LA R IR AR
AR BB A & 3K SF B T S 28 e i
55 3 i TrKB . p-TrKB . CREB . p-CREB 1) % ik , A
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