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[Abstract] Objective: To investigate whether Anmei Dan (AMD) improves cognitive function and alleviates circadian

rhythm disorders in an aged mouse model of sleep deprivation by inhibiting the erythropoietin-producing hepatocellular receptor A4
(EphA4)/Eph receptor-interacting protein A3 (EphrinA3) signaling pathway and its downstream Ras homolog family member A
(RhoA )/Rho-associated coiled-coil containing protein kinase (ROCK) signaling, and to analyze its multi-target regulatory
characteristics. Methods: An aged C57 mouse model of sleep deprivation was established by the modified multiple platform water
environment method. The mice were randomized into blank, model, rhynchophylline (Rhy, antagonist, 50 mg-kg'-d") , and
antagonist plus AMD (26.26 g-kg'-d") groups. Spontaneous activity was assessed by the open field test, and circadian rhythm
activity was monitored. Hematoxylin-eosin (HE) staining and Nissl staining were conducted to observe neuronal morphology in the
hippocampal CA1/CA3 regions. Western blot and immunofluorescence assay were employed to determine the protein levels of
EphA4, EphrinA3, Neuronal Nuclei Antigen (NEUN) , glial fibrillary acidic protein (GFAP) , phosphorylated (p) -EphA4,
RhoA, Rho-associated coiled-coil containing protein kinase 1 (ROCK1), Rho-associated coiled-coil containing protein kinase 2
(ROCK2) , brain-derived neurotrophic factor (BDNF) , synaptophysin (SYN) , postsynaptic density protein 95 (PSD95), and
growth-associated protein 43 (GAP43). The mRNA levels of EphA4 and EphrinA3 were determined by real-time PCR. Results:
Compared with the blank group, the model group showed decreased spontaneous activity (P<0.01), circadian rhythm disruption
(P<0.01) , hippocampal neuron disarrangement and reduced Nissl bodies, upregulated protein levels of EphA4, EphrinA3,
NEUN, p-EphA4, RhoA, ROCKI1, ROCK2, and GFAP (P<0.01), and downregulated protein levels of NEUN, BDNF, SYN,
PSD95, and GAP43 (P<0.01). Compared with the model group, both the antagonist group and the antagonist plus AMD group
showed recovery in the above indicators (P<0.05, P<0.01), with the combination group outperforming the antagonist group in
behavioral, pathological, and molecular expression aspects (P<0.05, P<0.01). Conclusion;: AMD can alleviate cognitive and
rhythm disorders caused by sleep deprivation by inhibiting the EphA4/EphrinA3 signaling pathway and its downstream RhoA/
ROCK signaling, and upregulating the expression of synapse-related proteins such as BDNF. Its combination with an EphA4
antagonist exhibits a synergistic effect, which suggests that the mechanism involves multi-link synergistic intervention.

[Keywords] Anmei Dan (AMD) ; sleep deprivation; erythropoietin-producing hepatocellular receptor A4 (EphA4)/Eph
receptor-interacting protein A3 (EphrinA3) signaling pathway; cognitive function; synapse
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TR 5 A (55 &l MP Bio /A F] ) ; EVA 3100 %! fi
R E A AL Q225 Y Real-time PCR X (544
YR A RAE) .
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K, A RERER LA ELG Y
28 d.
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Gy A , AR BC A5 8RR Skl R AT b o S5
A, /N BUBE BT A8 938 N 30 min DA 2 PR 5 R
BER IR G L 5 75% £ B T 75 JF B i X 4k
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i 6 5 Ab R, Niiss] % (40 2% €5, 15 min, P, WK
B WL, PR R B 0 O R T AT SR .
2.3.6 Real-time PCR K ill /Iy iR ¥ 5 {& EphAd4/
EphrinA3 15 5 i# I mRNA £ ik DL FE K56
UEIZ A7 5 38 B% A A A 1) <5 A5 7Y o 1 7228 £k K 25 ) 1Y
T IR o 43 2 45 AL/ RO S AR ZH 2, A TRIzol
A HEAT 247 )5 i = e IF 10 000xg,4 °C 4%
PRS0 10 min b3 . WCHE 12K AH RNA AR N
ASWE BR800 7 5 LERE, T
RNA JLHE I T H IR — 2 (DEPC) /K . X 41 L
) RNA #1713 5% 5 ), A B-HIL 8l 2 11 (B-actin)
JNZ LA B PCRAYS N A5 442 95 °C A2 ¥ 10
min, B 5 #4740 DAEER (95 °CZE 1 15 5,60 °CiR k
FEMH 60 s) . SR 2™ 9E T H AL R A A R
BT 514 R 30U 2 A Y R A RS FL A
B, BAR P AR R 1.

*1 S5lHFE%

Table 1 Primer sequences

514 F51(5-3") KB /bp

ki CCTCACTGTCCACCTTCC 120

B-actin

K GGGTGTAAAACGCAGCTC

EphA4 3 CTGTTCAGGGAGAGCTTGGG 158
T GGTGATCCAGTCAGTTCGCA
EphrinA3 | GGCATGCGGTATACTGGAAC 114

Fif CTGAGCTGTTGTAGTGCGGA

2.3.7 AR (Western blot) % Il EphA4 .,
EphrinA3 ., GFAP .NEUN  p-EphA4,RhoA .ROCKI ,
ROCK2HE 13Rik  H4i T ZH U -80 CHLH /5 L K
WHEAT PR 0 5%, N A R i B S B

x2 ZRAMZEERIFRINRYIFIREHZIE G+s,n=10)

BRIEWIEERIE T (BCA) B e 3l 22 i F )5
A 100 °C K % 55 I #AE P 10 min, AR 45 B b5 8
43 3 O 7 VA 3 T e LB R i - 3R TN O Tk
#E S HL Uk (SDS-PAGE) #E 1% , il % 12 AT 2L,
et BRE HTK, DB, B B, B4, & ik 20 /) Tris
G p A (TBST) WS Uk, W & — bt TAVEW (A6 B
Bo1:1 000) , 33 %, W b TO/E W (R OB L
1:10 000) , TBST i Uk , & J7 il A 5 TAEWE , 5%
WZZ 53 BT H bR 4570 o

2.3.8  HPESE(IF) Yo ks /N BRI 5 /4 GAP43
BDNF .PSD95 . SYN & [ % ik , Hu J2 2¢ 't XU #a
EphA4 5 EphrinA3 L Je 363k Wi 20 21 [ i Jo A
WAL U R B PRSI A L TR, A 10% Il
BT B 30 min, WA R 48 bR 2 R RS —
PU, 4 °CHUE R, N EhRic i b, b % 7
H 60 min, BEH —HT (R BEAEEC1:1 000) . =40 (76 B
%% 1:10 000) , % hit DAPI & Ys 40 g A% , 48] #3514k
W, TBST 28 P 18 ¥ 3 ¥k (5 min/IR ) ; i 9¢ 6 i 7k
B TSI IR

239 itk R H SPSS 26.0 5 Image J
1.8.0 B4t B4 b AT AL BR 5 40 07, W 3 L 8GR R
9 S I B R N A 25 40 A, AR Bl 2
FHEA DR R 7 224y B A 1) s, 808 DL x = s om L, DU
P<0.05 h 225 BA G L

3 #F

3.1 TR FE R A B AR R 2 AR RN BT 7 S 5 1
M 55 F A R, SRR A /N BRUELZ Bl I S
A Je 138 T R R (P<0.01) , F A H S X YR B
Jor e X A5 B I ] S 2508/ (P<0.01) . SRR LE
L2 T 1V 4 G T 1170 ) 7 A s D S e B
SF- 357 R A A R, 3R A Hp e DX B A R
] i F AR T (P<0.01), W2 K1,

Table 2 Effect of Anmei Dan(AMD) on open field test in aged sleep deprivation model mice (¥+s,n=10)

g F /g kg 1% 3 MR B /em TR R emesT BEAHRJLK B e X {5 B I T s
24 2344.44+181.74 7.8120.61 21.25+1.37 42.53+4.25
AT 241 575.74+178.99" 1.92+0.60" 5.17+0.62" 10.12+1.50"
b4 0.05 1 053.08+36.45> 3.51+0.127 10.60+1.19% 20.87+2.88%
ECEIRIIRS S SxFil 0.05+26.26 1761.96+98.52%% 5.87+0.33%% 17.43+1.51%% 36.34+5.14>%

T 525 R VP<0.01; SR ZH A Y P<0.01; 55T 40 ik 2 P<0.05,YP<0.01(3% 3-3 8 [A])

3.2 CLSRPPAS AR R AR A /N B T R R

Wi s 2 PO AR 2 /)N LT PRI A DI B 3

S5 R R % 2l AR S S0, T B I e 2 R
. 90 .

(P<0.01); SBIRIL LA, FEHURIAL AEBUR+22 4
/INFRAE SR IS PR RO R A5G 105 h B AR R T 4
A P4, BAG Sh (] 2 2 8 (P<0.01) . WL 3.
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e AT 3.3 R FE X A R AR R 2F RN B B CALL
’ CA3 XM &L B EEMIGL M 1D CA1.CA3 X
HE Je (0 45 R R0, 25 (4l /N B S A 4L 2 Ll 46
240 60 235 ) TE R ELHE 50 35 AT T S TR 2 2 4 i £ B
ITE R € LR NS NR R AT E N RS
B AL HIEFESME o ie g
A B Wb ARES T AR AL RS BRI AL PR - R Al
" , /N U 21 205 B A K AT jA 2 IR R A Al R
7 AUTE 25 15 i L HE 5 B in 4 55, Akt B .
R S5 R 58 43 UGBTI ) EphAd 85 1 3 3k R] ok
IR 25 /N BRI S 41 40 CA L CA3 X 5 o B AR 1k 4%
B M2 P S HE BRI B ACR B . WLE 2,
3.4 ZEPE X AF R HI ) 25 RN U 5 CALL
CA3 X Niss/A RS20 Nissl 42 (045 5 7 i 80 2
/BT CAL L CA3 X 8 Nissl 4 @ BH M i 22 e 5 H
A% FAL B BUR AL CHEHUM AL DB R BB AL i o e 0t 0 26 LI T 2] 2 25
i e 1 o L 555 ML AT P TR e AR T
Fig. 1 Effect of AMD on open field track plots in aged sleep Ja , BB R e B EphAd 1 R 1A
deprivation model mice Xof B B %1 35 /N B R 28 e AR MR B DR PE R . ILIRT 3.

R3 ZHEAMZFEERISFERNR 24 bR BREBEHHHIE (x£5,2=10)
Table 3 Effect of AMD on 24-hour light and dark activity in aged sleep deprivation model mice (x+s,7=10)

C D

5] lit/gkg BTSN  MEAR SRR I SRR em MR 80 24 B R em /Hﬁ ﬁiﬁ;iiﬂ'ﬁ;
25 141 942.18+150.73 1 752.89+302.46 11 695.07+2 229.30 13 810.69+2 398.46 0.54
TR 2] 2077.28+249.77"  2578.48+279.56" 23 618.76+3 059.84" 26 570.25%3 262.59" 0.81
EEEAmIES | 0.05 1510.23+395.18”  2210.37+£202.65” 18 372.00+2 864.27% 20 700.13+2 445.29” 0.68
R+ HE P 0.05426.26 1 151.98+286.14>Y 1954.13£295.14>Y 13 230.08+2 394.31>% 16 726.10+2 348.28>% 0.59

CAl (e 2
\
CA3 R
A B € D A B & D

2 REAMNZEERINFRENDRED CALL.CAIRBETRE B3 ZHRAMNZEEBREIFEENRBED CA1.CA3X Nissl 5
RN (HE, x400) = (JE K, x400)
Fig. 2 Effect of AMD on neuronal morphology in hippocampal Fig. 3 Effect of AMD on Nissl bodies in hippocampal CA1 and
CA1 and CA3 regions of aged sleep deprivation model mice CA3 region of aged sleep deprivation model mice(Nissl, x400)

(HE, x400)
15 500 +22 §F P12 19 EphA4 . EphrinA3 mRNA i %f

3.5 ZRFE R A R R ) 2F /N BUE D {& EphA4 F 3k KT 2R (P<0.01), W34,

EphrinA3 mRNA RXH N S /N 3.6 2258 5 5 45 B IS 30 25 42 % /N U D EphAd4/

B, B 20 /N B EphA4  EphrinA3 mRNA #H XJ % ik EphrinA3 {5 5l B8 RN 525 (4l

KO- B E N (P<0.01) s SRS R A g 5 bu il dl . gL B AT D 4 2 NEUN 2R [ R 38 K F B 35 F [%
. 91 .
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R4 THEAWEZEERFZF/NRIED EphA4.EphrinA3 mRNA
FRIEH R (x+s,n=3)
Table 4 Effect of AMD on EphA4 and EphrinA3 mRNA

expression in hippocampus of aged sleep deprivation model mice

(X+s,n=3)

5 /g kg EphA4 EphrinA3
ek 1.00+0.01 1.00+0.01
R 4] 3.10+0.02" 3.11+0.03"
Hhibi 4 0.05 1.91£0.01% 1.94+0.017
B+ RE I 00542626 1.51+0.012%  1.48+0.02>%

(P<0.01) ; EphA4 .EphrinA3 .GFAP 2 [ £ ik /K F i
FIbm L, S B AGIEE L (P<0.01); SHIAIA L
BLCEEPUR FE U L R PR 4 i S TS NEUN 8 H

Y # 38 7K F , I B & B K EphA4  EphrinA3 2 [ %
ik, EZ5EBEAE S % E X (P<0.05, P<0.01) ; 1
K4 .35,

EphAt [ M - — 10 D2
Ephrin-A3 - - ‘ .- 38 kDa
NEUN S sy sonp SR 34 kD2

GFAP Bms smmm Seam s 50 kDa

GAPDH (s S Sl #9836 (D2
A B C D
B 4 #%&H/NF EphA4.EphrinA3 . NEUN 1 GFAP & 8 Rk Bk
Fig. 4 Electrophoresis of EphA4, EphrinA3, NEUN and GFAP

protein expression in each group of mice

K5 LREAXNZEEERSTHEE/NR EphA4. EphrinA3 NEUN F1 GFAP E AR EM N (x£s,n=3)
Table 5 Effect of AMD on protein expression of EphA4, EphrinA3, NEUN, and GFAP in aged sleep deprivation model mice (Xx+s,n=3)

25 il /g kg EphA4/GAPDH EphrinA3/GAPDH NEUN/GAPDH GFAP/GAPDH
=4 0.46+0.02 0.49+0.02 0.99+0.03 0.54+0.03
IR 21 1.03£0.05" 0.95+0.03" 0.50+0.02" 0.96+0.04"
IR siE:! 0.05 0.68+0.03 0.82+0.02” 0.75+0.02” 0.80+0.03
B0+ R ST 0.05+26.26 0.51+0.04>% 0.65+0.02>% 0.94+0.03> 0.62+0.05>%

3.7 RS R AR R AR ) 25 A AL N B ) RhoA/
ROCK 5 il R I Rk S5 4l b,
580 20 7 5 2H 21 p-EphA4 .ROCK1.ROCK2 . RhoA

B FIR KO BT A (P<0.01) ; HHERI2E [ A, 4%
YU BB+ 28 R P4 B 3 IR p-EphA4 . RhoA |
ROCKI1 .ROCK2&HEH#iA(P<0.01), WE6.K 5,

®6 REANEEEIRFSHEE/NR p-EphA4.RhoA . ROCKI1F1 ROCK2 EB RIZH M (¥+s,n=3)
Table 6 Effect of AMD on protein expression of p-EphA4, RhoA, ROCK1, and ROCK?2 in aged sleep deprivation model mice (x+s,n=3)

21 5 il /g kg p-EphA4/GAPHD RhoA/GAPHD ROCK1/GAPHD ROCK2/GAPHD
25 4 0.35£0.04 0.26£0.02 0.26+0.02 0.31+0.05
R 21 0.93+0.05" 0.96+0.03" 0.92+0.02" 0.91+0.04"
EEimEtl 0.05 0.71+0.04% 0.69+0.06% 0.86+0.01” 0.76+0.03
PRI+ AR S AL 0.05+26.26 0.55+0.02>% 0.43+0.02> 0.63+0.08>" 0.46+0.07>%
3.8 ESF AT A R AR R 2B R /N BRUTF 45 S 5
p-EphA4 | 110 kDa
M 5 2SO bR, B R 41 /N RO S /K BDNF
RHOA o SR S swws  22kDa GAP43 .PSD95.SYN % {F 5 ik 2 1 55 (P<0.01) 5
S5 R, PR H S R+ LR 4
ROCK1 | 158 kDa

- :
ROCK? (s SN S s 161 kDa

GAPDH il 4NN &P Gmmn 36 kD2

A B C D
B 5 &Z/NR p-EphAR.RhoA .ROCK1 1 ROCK2 E B RikH ik
Fig. 5 Electrophoresis of p-EphAR. RhoA.ROCK1 and ROCK2

protein expression in each group of mice

.92.

BDNF ., GAP43, PSD95. SYN % )t i Jif i 3 4 o
(P<0.01)., WLEER7HE 6,

3.9 2 E PN AR B IR B 2 8L A/ B EphA4 Al
EphrinA3 5 119 52 W R JH f 92 5% ' XUbR 43 1) 4%
EphA4 % 5 EphrinA3 25 1, EphA4 2 [ FH 41 (4 b
i, EphrinA3 & I H &t 4512, T DAPLA% i 4 A
¥ 5o A4l b, BER 4 /N BUME 5 {& EphA4 .
EphrinA3 2 Y6 {5 % 3 1B 38 (P<0.01) ; SRR L
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®7 REANEZEERRFEI/NFT BDNF.GAP43 . PSDISHI SYN B A REHI I (r+s,n=3)
Table 7 Effect of AMD on protein expression of BDNF, GAP43, PSD95, and SYN in aged sleep deprivation model mice (x+s,n=3)

21 5 il /g kg BDNF GAP43 PSD95 SYN
S H4 97.03+10.67 93.47+13.25 101.79+8.03 91.28+12.94
IR 2] 23.75+5.32" 22.62+4.91" 21.31+6.18" 22.18+3.13"
EEnm it 0.05 48.28+6.777 44.19+6.02% 52.84+10.09% 56.35+11.63%
PRI R ST AL 0.05+26.26 77.67+8.97*Y 81.95+6.1329 75.02+6.59% 82.51+7.01%%

DAPI

BDNF

Merge
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GAP43

Merge

;

PSD95

Merge

g

g

Merge

Bl6 RRMxEFEIRR FHEE DR BDNF.GAP43,PSDI5
SYNZE A RIEMFM (FPEHE, x400)

Fig. 6 Effect of AMD on protein expression of BDNF, GAP43,
PSDY5, and SYN in aged sleep deprivation model mice (IF, x400)

B PO S 55U R N 4 #E 41 EphA4 (EphrinA3
B G0 i AR (P<0.01) . WLIE 7 A& 8.
4 itig

TP R AR R BRI A =SSR )
Bz REIN, 2T UNSRKHTINE,
A IR AT DR L T 0 Ry B A 2 A (TR T
A FEB AR B LR 22 %, KT S AR
I, A T R A 25 H R AR 2. w2 AL
ZRICEAR FROLEMZI), REZFERIRTR T
RO R IR Z A DR AL . A HIE 5T TE T AT BAAF 5T
SEah I, HE— 25 800 T4 B P T AR E A2 T 18 EphA4/

Mergc ----
Enlarge ----
A B C D
7T REANNEBEERISTEE/NF EphA4 . EphrinA3 EHRIE
G (FRPEDEE, x400)

Fig. 7 Effect of AMD on protein expression of EphA4 and
EphrinA3 in aged sleep deprivation model mice (IF, x400)

*8 RHRAXEZERRFIZFHE/NR EphA4.EphrinA3 EH XK IE
G5 (X+s,n=3)
Table 8 Effect of AMD on protein expression of EphA4 and

EphrinA3 in aged sleep deprivation model mice (x+s,17=3)

215 /g kg EphA4 EphrinA3
ek 38.54+5.62 28.51+3.86
H IR 241 94.14+5.65"  82.95+7.55"
Hibima 0.05 75.67+4.95”  59.53+3.52%

R ZEESE 0.05+26.26  42.51+6.25%Y  32.05+4.73%%

EphrinA3 {5 %5 il #% , #F i 40 il £~ Ji RhoA/ROCK
53 B, D\ 22 2 T O S AT I R R R R RN R
28 filh v Y M SR T RE

VR Th R 5 2 ) RNE 2 5 U0 RE G B 6 R N
DX 2K B 1 e A R 2 A VA Dk 4
(9 1 B, B AR PR 28 T A7 0 232, 3 BOA FRTIC 1L 55 il
ZAT N BZ AR AR AR BIE SR 2, K B B )
A FECEE/N R T ARIREL S A TS
ZETL Niss A K & 3 /0, 5 il 8 o 45 4 A2 40, 45 s A
RN B BT 2 DA ) B B A 5 28 fih 45 4
Yi o ASHIF 5T #E— 43 i Real-time PCR A& % Bi , A5
T 24 ¥ T EphA4 Fll EphrinA3 i mRNA 2 ik i 3 7+
[, R P B I 5 RS PR 6 AT A T R
mRNA 7K, 58 1R B 45 R — B, &R 2P AT

. 93 .
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Il 7 % SR KT 000 ) 2 388 I 1 DB A TG 0 5 fl T
AV SINATIRE . AR5y F )2 I, A 41 Vg T 2 4
EphA4/EphrinA3 {5 % il B% 8 5 8 ¥ih . R WK
EphA4 5 EphrinA3 ) & 1 & mRNA 31k K- 4 ik
F R AR5 A B ET B 5Y B SOk 4 i A
£ 3 — 25 ENIE T EphA4/EphrinA3 {5 238 I 7 i
B %1 25 B0 ik W] B8 MR E R R G EEAE T . (AR E
B, B4 ¥ 5 21 41h EphA4/EphrinA3 {5 538
% Bl S W BOHG , HF U A9 Rho A/ROCK 5 53 4 56
AR R IA 0 B TR . RhoA/ROCK {553 [ &
R AR 20 M SR B D) A S e 4 ST TR A 5 2R i e 9
PR G R E R 287 . RhoA/ROCK {5 5 i 4%
(4 TG T S BOR B 2 T HE O M R e R
AW Y AE 2 AT Bl MR %1 25 450 7 vl [m] i U0 0 1) 32 3 it
- % (EphA4/EphrinA3) 5 F Jif (RhoA/ROCK) [ 5
(i) BT, Ay A %1 <5 40 3 22 fioh 45 449 1) AL o i 1 1
h e R G A

TERRZE R G0, 52 fil 15 B A% 138 (0 D s 25 4,
A AR R 2 2] 5D A2 i 4 i L ik 7. BDNF J2& S
A 288 FR 7 FE A2 T AE 00 PR 28 figh v 990
Hrl 2 AR Y SYN S —F iz 0 A Tl ok
R 2 il BT A& 1, 2 5 R A5 i fohag 24k, 5
BDNF 7£ %% fill 5 % v %5 YJ #H 562 ; PSD9S 76 1 5k 58
fik T 9 1 T i R HE A DG B 6 S M LR AR E &
KEE GAP43 & —Fi S 55 AL K sh 122 1)
BR[0T, 7R 28 A R QR T IAh,
GFAP & B Y I 50 40 i () — Pk S v [l 22 285 11, 3k
8 7KV 1 e i BB R e S5 40 L ) T S N T e
ARAE BT T 440 i A 953 40 B B 1 kg R M
U, FLRE AR 2 40 M 1A AT K RN GFAP 1 2% 38 3% ™
NEUN J& — i 2 e Fe S A% A 1 AR S R R A
[F] DX 3Bt 2 T i T SRR AR o A,
X 2 5 fih 8 Y K G K &, 5 EphA4/EphrinA3-
RhoA/ROCK 15 5 %l i) 411 il AH A Bifi , $2 7% 22 5 P ] fig
30 3 A I 2 S Xt 4 L 2 2 S 4 2 (S AT o DA
B 38 A ) 58 fl 18 52 5 0 90 1 40 PN AR5

Rhy & — Pl R 10 >k U5 11 m3| e 26 0 0k, 78 £ 470 vh
2 | DN KRS 1 < | B TS SRR = 8
J& M 25 8 B (Uncaria rhynchophylla) W 38 BUAY —
Flt /N4y F A= W B, E B UE 52 0T LA 8% BH I EphAd4/
EphrinA3 {55 538 %, JF LA 6 £ Rhy 1E R A8 52 1)
FEPUR o AR SR A S R B A T, o B A
EphA4/EphrinA3 {5 5 il B 5 514, #8787 LA+ 2
WA MR . SR B RPN B AT E
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i B K7 EphA4/EphrinA3 {5 5 1 1% 35 43 240 35 WA 61 i
P AR P 5 5 BRI B G N A2 B AR A
B, —T5 1, 2P AT PR RS B R b5 X EphA4/
EphrinA3 {5 5 i % 19 30 1 5 o) — 7 1, FLak i 2o
S VR 5% R 4% R Ui 9 BDNF 250 2838 3: (5 5, IR 1F
] 4 45 SYN . PSD95 . GAP43 %5 — Z 41 ¥4 1 58 fih 45
F 5 R0 B B 2R A, DT 7E 2 2 1 1 L FE A
R TS S Ml v BB AR PR . 2B E N R R
KR AR B, R ER S HAERET,
il $i 5 42 T 5 M ik 25 5% - BDNF B2 58 fih i A
M SYN R fill 5 % B2 8 1 PSD9S M & ot A K R
HAHOCHE 1 GAP43 YR IA KT o gD 25 R it
— 20 AE ALY 25 2 2 B E T X SE Gl AR (1 R
KA ., 454 Western blot 45 5t NEUN 2% 19 I
U8 5 GFAP 3Rk (9 F B, AT M1 58 P+ AE k5 pl 28T
S5 A N il e 85 e el = | Al o ) o e R e
R

file MR 3 25 3 1 4 7% EphA4/EphrinA3 {5 5 18 %,
J&t 8l F i RhoA/ROCK 5 5 e Hk |, 5= 35 58 fiph 1T 9
Z A, R SYN [ PSDOS 45 58 filh #H ¢ 2 (1 %35 T
BT I A0 M 35 1k, GFAP 3k i 5 #f & ot i 13,
NEUN ik T K 5 Nissl Rk 2> o 3 26 43 Fl4H i
J2 T Y e e 2 BN B ETE S TR BT A
AL SON T RE B AT o 4R PR ) 280 Tk
OB, LRERE R, A H A4 E LT
L7 T 1 e = L T o 71 | A M S P PR RS RN Y
FLA W A B R 5 R0VE ] o AR B A% O 4 2 T,
I 4 F 24 2H %} EphA4 . EphrinA3 } T % p-EphA4
RhoA .ROCK1/2 (1 I 4F J ¥ 5 T H5Pi F 4, $& o
Z HE 3 Al [\ 4 5R X} EphA4/EphrinA3-RhoA/
ROCK 15 53 i (30 o 75 2 fish o] #8 M: 07 1, K &
J1 2541 BDNF .SYN .PSD95 . GAP43 K ik it 3 & T
TSP A, 3R WY 22 50 P AE G0 B A ) =2 A A g E %
AR E IR AR A R . A BRA T2
GFAP % A F# L .NEUN 235 F &7, il 28 48 0 0 5
MATTRP TN 172 b G A A EE
B RRAT MBI E IR E N W, FiRgs
PR, 22 R PH VR R AL 6 45 P 5 T < 5 A P00 B
[ 411 ] EphA4/EphrinA3 {5 538 &0 ; 20 37 9 42 5
file TT¥E PR A OC B SR IR, R ¥ 28 S Eh R T B
PeFh.

25 Tk, AR WF 58 IE 52 EphA4/EphrinA3 {5 538
#% M HF 7 B9 RhoA/ROCK 15 5 18 4k 7] 2 5 2 4F
e B 381 25 e 50 A0 AN 0 45 3, AL TR o % 2% ik mT 98
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