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[#Z ] 4517 EphAS FILHCAR ephrinAS 785G FRUSTTIG h ph 3e 35748 fb B AR50 &9 P VR R
FiE #4240 H Sprague-Dawley (SD) KRB/ A XL (n=120) FRILL (n=120) , # 5 L4 - Lw
e AR A R SORTE I 12 h, 24 h, 7d. 15d. 30d F160d 6 NHFELE NI (n=20) , R
JHEA Z A8 A6 0 45 .20 K LR S CA3 XA IR (DG ) ephrinA5 mRNA 357K F (n=9) 3 RN GpEd ik
R 457 40K B T CA3 X DG EphAS FMERIAKT- (n=9) ;3 KH Neo-Timm 4RG4S 45 20K BRI
CA3 X B EELF AL ZFIE N (n=2) o @R A8 /R ephrinAS mRNA 7E 5 CA3 XA L3Rk, fH
1E DG JeEik; SRIm ]S AR, ZORE 7d. 15d, B4 KRS CA3 X ephrinA5 mRNA ik 5 F
W (P<0.05) , 7EECHE 30d. 60d, ML KEIED CA3 X ephrinAS mRNA FikiZ#i L (P<0.05) , HY
X RRZL AR 22 S TIEE 4 L (P>0.05) o P i EphAS BATER RIS CA3 X & DG XIJH
ik, HAKCEAS (b ##5 ephrinAS mRNA H—3(, Neo-Timm fYk25 8 k. BOMS 7d. 15d, B4l ki
I CA3 KAFTEW] B B RELT 4 28, 538 4K ephrinAS UHEISZAK EphAS 165 CA3 IXIWEIE T IE, Tl AEdL[H
Z 5T CA3 KW E LN 2R EROLE, IFSmn kL. RREREY].,
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Changes in the expression of EphA5/ephrinAS in the CA3 region of the hippocampus
in rats with epilepsy and their role in the pathogenesis of temporal lobe epilepsy
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Hospital, Central Southern University, Changsha 410008, China (Liu W-P, Email: liuweiping8888@126.com)

Abstract: Objective  To investigate the changes in the expression of EphAS and its ligand ephrinAS in the
hippocampus of rats with epilepsy and their role in the pathogenesis of temporal lobe epilepsy (TLE). Methods A total
of 240 Sprague-Dawley rats were randomly divided into control group and TLE group, with 120 rats in each group. A
rat model of lithium-pilocarpine TLE was established, and then the rats were divided into subgroups at 12 and 24 hours
and 7, 15, 30, and 60 days after epilepsy was induced. /n-situ hybridization was used to measure the mRNA expression
of ephrinAS5 in the CA3 region and the dentate gyrus of the hippocampus in 9 rats; immunohistochemistry was used to
measure the protein expression of EphAS5 in the CA3 region and the dentate gyrus of the hippocampus in 9 rats; Neo-
Timm silver staining was used to observe mossy fiber sprouting in the CA3 region of the hippocampus in 2 rats. Results
In-situ hybridization showed mRNA expression of ephrinA5 in the CA3 region of the hippocampus, but this was not
found in the dentate gyrus. Compared with the control group at the same time point, the TLE group had a significant
reduction in the mRNA expression of ephrinAS5 in the CA3 region of the hippocampus at 7 and 15 days after epilepsy
was induced (P<0.05); at 30 and 60 days after epilepsy was induced, the TLE group had a gradual increase in the mRNA
expression of ephrinA5 in the CA3 region of the hippocampus, and there was no significant difference between the TLE
and control groups (P>0.05). Immunohistochemistry showed that EphAS5 protein was expressed in the CA3 region and
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the dentate gyrus of the hippocampus and had a similar trend of change as ephrinAS mRNA. Neo-Timm silver staining
showed that the TLE group developed marked mossy fiber sprouting in the CA3 region of the hippocampus at 7 and

15 days after epilepsy was induced. Conclusions

Downregulation of ephrinAS and EphAS in the CA3 region of the

hippocampus may participate in the mechanism of mossy fiber sprouting and is closely associated with the development

and progression of epilepsy.

[Chin J Contemp Pediatr, 2017, 19(12): 1272-1277]
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CAl J¢ CA3 IXPypf et Bk . BRI B A=
B A U 240 JY P T B % 2 fik 1) B R R S A 28 B0
BEEOTE 1 S 1 TS DG Fr A= M 28 T0 AT H Bk 58
MY ZER TR AT CA3 KN4 T2 5 4E 1R 40 b 5
TE OB 2 B 22, DI 18008 9 S B9 i 22 340
B, Bk A KPR AR T BRI,
FE N S L sh A R v I T R
P FRELT Y 2R A A SO kA KR
KR P, B EELR L 2E R 5 i R 4 AL
il 5 5 2 S 0] FH G B 0 3N W] 4, T AE B B
Yi k2 REMIER K P, Eph %0k KA A
ephrin ZIEHE MR T WEELEH, HAEBSNA
HIZ A Y, AL LT RIS & BE EphAS
ZARFN ephrinA3 BE A ZE SR 5 16 5 CA1 X Ag 3R
IRAEAL Kl € 2R P TR R BT TR &
B EphAS5 2 /Rt AT 5 BCAK ephrinAS AH 5 A4E 9,
FF AT ARG 5 0 5 Ml B o foh o g b R4 R
FHVER Y, Shu 4 ™ R HICE 4, (PILO )
/N BB 2 B2 MR I 55 P ephrinAS ik R,
Fam 1 BF A 1) ephrinAS TP A BORE 5 )5
K IXHE R AEA HIER, #2878 T ephrinAS
5 EL . RIBETICR, WL, AR5
P I 1 1K) CA3 X M DG VE R EE AT X 3,
D7 FH 55 N0 P50 140 1 PR B s FRRR AR AR LAY 551k
B (LiCl) -PILO BUBR BUEAY, 435l B0 5 1Y
Sl FR B AE M, SR ephrinAS mRNA
J EphAS5 2 7RG D CA3 X I DG Rk shas
AR, RIS CA3 XA & #ELF 2 2R A TR L
R EphAS/ephrinAS 7 250 00 25 8 27 4k 1 2F |
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1 #MREEE

1.1 SEEBEIME

6~8 J& % {d BRIk P Sprague-Dawley (SD) K
L 240 2, KT 220~250 g, H1 P g K O A R
ERE S E AR AL, K 240 FUK BUBEHL S g ) IR
2 (n=120) FUGMA (n=120) . R4 308
& 4 LiCl ( 3¢ [ Boehringer Mannheim 23 #] )
3mEq/kg (2 125 mg/kg ) , 18 h J5 HE i i 4T PILO
( 25 [# Sigma /A Al ) , AKX 10 mg/kg, 30 min
LR, HERBHIERRZRAE (SE) 30 min N
AL 10% KA EBEL L RAE, RAIERREHE Racine
5 IR T340 s FEBORE 43 BIREH 12 h,
24h, 7d. 15d. 30d F1 60 d 6 4 i [i] 5 Ky 3 2H
(n=20) , HHSE] 50504 T LiCl-PILO R ALY 2
PR (SEJ524h N ) . #1EW] (SEJ5 7~15d)
AP (SE J5 30~60d ) , X FEZH e B 41
FEXE I B 6 A~ B [B] e A7 % BRI 5, g B[]
k20 H, S R ZH B4 RE s 3 S ) S5 R 4 A TR
SR A LR K 125 mg/kg 10 .
1.2 SREALLFERN EphAS EHKRIE

7 S AE W 4H K BRBOM S 12h, 240, 74,
15d. 30d f& 60d £ B9 H K A7 #E Bk,
JE I I 10% 7K -G @RERRIE B, A M ZE AR
R P, ARRL B AR G 58 A BT I R R . L
POFIIRIVL, A AR BHERE 2 0o O 5 by B 22 (1] 114 7 s
FEREOME, TR ER LA 1 3= sl ik Ak il
AFEEE, HEA 4CHEBERK 250 mL,  [F] Ak
SO E, RIS (65 18R 4% 4°C
Z R EE 250 mL, FkHEE, BEEE Kk
f, HRBLSTAF AR B Sk B kL, o8 4 AR B G 2 41
FR RO, E 4CUKA T, 4% £ 5 HEE [F
FE 12 ho WU L 25 H BB BT Bk, —H
RIEW, EAMTRAIE T, v 4C iR

1273 -



H19% 5 12 1)
2017 4 12 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.19 No.12
Dec. 2017

ffo F 03 i i 4l 2L E AR A BV R bl b, A
VIR REE 4 pm 475808 R Y, MR =T
A7 BRI REALEE 10~15 5k VI A, 4efh
S iz HR G e AR & U B T A E . A
VIR E B ORBS , BREETS 2K, AT 1%
Triton A1 3% H,0, [/ PBS ¥, T 4CUKFEHE
30 min, DAZBRITENE EACYING, PBS EE 3K,
BRR 5 ming TS A 10%BSA 19 & 7 8 35 1 29
2h; AIA 1:100 Fi B 2 bi K B EphAS £ gt
W (—¥1), T 4CHKETIFRE 0, PBSERE 3K,
FHR 5 ming RJETEIAEY RVRCFEDUR 1G( ZHT)
TAEW, EETHEEZ 1h, PBSEWE3 K, HIK
5min; DAB Iy e, WAEe ™ ULEE i s il
T PBS &1 (6 ) 7 o %) A ZH ] PBS 10—t
AR SR AL
1.3 [R{rZ3# i ephrinA5 mRNA Fix
SMFEPAH KR ECRS 12h, 24h, 7d.
15d. 30d 5 60 d 59 H A Bk A7 ¥ 3 ORI
YR, Jrdlnl 1.2 /87y, Hid w2 v FH 3000 A )
PILIFS BEBE 7 1:1000 19 DEPC KA, 4 Hkidd
ZUREHLBEEL 10~15 5K VT -, ARSYI R H oK
JU E LB BEERS FEOK, TN 3% AR R AR R B
BB 5 5% mRNA R 7 B, 37 C= R R
5min, PBSEVE 3K, BHK 5 ming & HE
FRICHRET ephrinAS #4T4258, HIR/KHAE 37Cat
e, SRIGAMRCE W . BHARALEE, A
ZALR P R 5 AE 37°C R E 60 min, Ff ™k 4%
HE DA 22 3 100 8 16 BH 5 6 L A7 I (e 45/ . %
FRZH 4R 4T 0.1 mol/L PBS U:, AHE 526
AL
1.4 Neo-Timm $RLE R T4 EEEHZFFR
3 I AE W K BRBUM S 12h, 240, 7d.
15d. 30d J% 60 d %0 2 RARIEA TR,
P 1.2 /Y, R E IS I SUE T —20°C B vk
FRU) R ALY 30 pm (3 L2 R 1R B HR
KRR S 2H 2 /e X s, ( RiTIXT =3.6 mm~—4.0 mm ) ,
BEA I ZH BB HLE 10~15 5K 80 H, B 50% B ir

A e 60 mL, 47 4% BR 22 if WK 10 mL, 5.6% 4 M
30 mL, 17% RSIR4R 1.5 mL THEE R &425),
ERE KA iR A LR IR G, BT
BAHEFBET L 1 h, J5H FRKMEE 10 ming FF
YR BTE, AARZAMAZ 5 min, PBS EUE
10 min x 3 ¥ YIH IR BEERE K, RSB,
W PR B R G B T AR D CA3
XY Timm R YL H GELFAE T 2500
1.5 BE&KOH

JH HMIAS-1000 4% 2 K1 5 53 Br £ g U1 i it
TG b, BRI R BEHLIERE 5 4> 200 F5HLET,
X} T (R CA3 X FN DG 547 Y XS R 2% T
A2, DAFBER LR EphAS 25 H i ephrinAS
mRNA YRR,
1.6 HITFEHH

KM SPSS 21.0 GeiH A X g 1 T 4t 112
Gh, THEBORHHE £ il (Res) FOR,
WIS B BR F BAREAS ¢ K6 22395000 e
K BRI Ty 22438, 4HL 1Al 1 9 HE 4R SNK-¢
K ; P<0.05 MESAGE .

2 #R

2.1 ephrinA5 mRNA 7ZE B X R i3 CA3 K i
FRixTAL

JR A7 24 58 45 S i R . ephrinAS mRNA 7 Xt
HE 116 T CA3 DX 1) #fE R 4l i 2 2% 3k, {BLFE DG
ToRib. SX AL, EBOME 12h L 24h
A, ephrinAS mRNA 7€ %5 i 41 K i 5 CA3 X
) 23K 22 ¢ G5 5 L (P>0.05) 5 ephrinAS
mRNA 755 4H K BBUR e 7d, Rk A
T (P<0.01) 5 ZEMCI ALK REBOM S 15 d B,
ephrinA5 mRNA FIRAHHNT AL/ (P<0.05) 5
T 76 300 2H K FRECRT S 30 d A1 60 d B, ephrinAS
mRNA R 7 d M 15 d Fhe (P<0.05)
HAC X B, H5XT A 22 57 oG 1T
B (P>0.05) . WE 1, #1.
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Xof B2

1 ephrinA5 mRNA 7£i§ 5 CA3 REIRIET (J5ifides, x200)

SE J5 7d

SE J5 15d

EiXTMEZAAA L, ephrinAS mRNA 7E¥R

R FBECHSG 7 d. 15 d 1 CA3 [XFEW 2 FRE, ephrinAS mRNA PHPEFR K 2R A,

%1 ephrinA5 mRNA 7Ei5 CA3 RIURIEZWL  (x=s)
X HEZH 9 028+0.07 028+0.07 028+0.07 028+0.07 028+0.07 0.28+0.07 1.71 >0.05
TR 9 026+0.06 027+0.09 0.13+0.06° 0.15+0.07"" 025007 0.25+0.08" 93.22 <0.05

e a/n HRIAECEG 12h, 24 h MHLE, P<0.05; bR SRIAEGEE 7 d L, P<0.05; ¢~ SRHEGEE 15 d ML, P<0.05,

22 EphAs EAEEMARED CA3 X DG

SR ALSE R . EphAS 76X B4 K B
DG, CA3 XHEARAZIA T Iz Rk, SR
HHEE, TEBORG 12h ) 24 h B, EphAS HTE
TG4 K B T DG M2 CA3 X (93635 2 KT8 i
RS (P>0.05) 5 TEEUHSE 7d B, EphAS &
TERR 2 K B CA3 X A DG 193635 F &N

CA3 X

RUREi|

2 EphA5 7EiE 5 CA3 XK DG HIFREZIL (Hygdlfh, x200)

SE J5 7d

3 (P<0.01) ; 7EBUR)S 15d B, EphAS #H
TEG 20 K BUE 5 CA3 X HI DG By #3858 7 d i}
HI e, AT XA (P<0.05) 5 7E8UH
J& 30 d A1 60 d B, 4K BB S CA3 XA DG
EphAS5 8 13 157K F 5 %) IR 4H b 22 55 04t 12
B (P>0.05) . KL, EphAS 7RSI A U
L CA3 X F1 DG [ R IK 25 5 ephrinA5 mRNA 1)
FRAA—2 WK 2, & 2~3,

SEJ5 15d

EphAS TEIE T CA3 Xl DG 4 %1k,

AR R RECRS 7 d. 15 d Rk S XAV LT R . EphAS MR 2R
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R 2 EphA5 EATEED CA3 RHNAZEELLE  (xxs)

ZH 5] n 12h 24 h 7d 15d 30d 60 d F1& P&
Xt R 9 032+0.07 032£0.07 032+0.07 032007 032007 0.32+0.07 3.80 >0.05
SR 9 029+0.06 032+£0.06 0.15+0.07° 027007 028007 029007 9322 <0.05

M 1.56 1.86 0.42 0..84 1.66 1.85

P >0.05 >0.05 <0.01 <0.05 >0.05 >0.05

W a mSREIABCHSG 12h, 24 h flLL, P<0.05; b /R SHEIMHEGEG 7d HEL, P<0.05; ¢ ~SHEHECHE 15 d MLk, P<0.05,

&3 EphA5 EH#EELD DG HALFEEIRR (xzs)

2151 n 12 h 24 h 7d 15d 30d 60 d F{& P1{E
payiizE:ch 9 035+£0.05 036+005 035+0.05 035+005 035+0.05 0.35+0.05 2.40 >0.05
P2l 9 0.32+0.08 031£0.08 0.17+0.05 021+0.09" 0.31+0.09" 032+0.09™ 93.22 <0.05

t1H 1.82 1.67 0.28 0.54 1.93 1.89

P1{E >0.05 >0.05 <0.01 <0.05 >0.05 >0.05

W a/mSRIABCRSG 12h, 24 h MILL, P<0.05; b /R SREIMHECRE 7d HL, P<0.05; ¢ ~SHEHECRHE 15 d MLk, P<0.05,

2.3 Neo-Timm $Rf&

XTHRZE K B CA3 X B4 4 2 b oA T
HEVRAMAEIZ IO, fH T DL 2B € Ve % 1) 5 £F 2 2
it CA3 XHERANIIZ A CA3 IXKAMIUAYELRZ . 24
BEELT YL 2F R AR, BRI AR YL ORI AT AR

Xof B2

B3 iF5 CAS REBEELAFHEHZFIEFMR (Neo-Timm Jefi, x200)

SEJ57d

HERZN 2 AN, EL R TANZ ARG E N U
HARBIVCE R EUEE 7d F115d, CA3 KELRZE
U A I B A Yeant7, IR ] DL BT 4k )R i
JERST, HARGSJE B SCRER YL AOR Rl A B )RS
AW I PR . WL 3,

SEJ5 15d

X R CA3 DXCHEMAZRARZ PN AT UL/ )

AR YUNURL, SRR ECRUS 7 d, 155 CA3 DXHEMAN ML T 46 Hh BN Gl e iy JE R YL IUR, , ] DL 5 BT A 1) e i 2 P08
THZHEORS 15 d, 1 CA3 DXEEPRANLZ AT UL A SR G AR YIURL, AR AR, TR AT R AR 2B o [Or] RARJZ; [Py]
HEMRANMZ ; (ML T2 SRR A EELT4Eih 28, R GAR YL

Eph 32 1A 521 2 7L 3h 0 v e 1) 1 SR
Mt Z R Z %, FFiad HFLAK ephrins, 255 9 5l
M AR DT M NI RE . 42 IR 45 R 4 ] V5 LA S A
LA SE M T, Eph Z AR FELAR ephrin B AT 43 1K
A, BEAWE", B R, AR e
1A ephrinAS FI'E 15214 EphAS AR E gk ',
ephrinA5 5 EphA5 AH B A T2 Bl HR R BORCR

JEH AT BN YIRE. A B3R Y EphAS 7K
SRR S DG UKL 20 )25 S vt H A 1A 4 i 2 4 A A
FIRRFEE A M IEW BN T, AR ephrinAS AT
s ZUHHE R & EphAS SZ K1 DG Uk 41 it 4
1) 5 B AR S A 0 2, BHL LB 22 M T 18
TER G R it ek & il firh, AFsaRm,
BCfA ephrinAS 78 S HE R A5 5 1 TRE, 7L VIE K
Mo, A PSS V2 sh & T
W9 2F, A2 4K EphAS mRNA 15 Bz #2486y
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I ZFZE R RIE, B ephrinAS 5524k
EphAS BAHEAEFX R B o iU AR R i AR 4
S 1) AN A BT R HEAS ) o . AR 2 1Y)
TR X R X Eph 32 /A& FIFC AR ephrin 5 & DL H AR
PR W RS B E 35k, FelR W] DL MR (RS
DL #2853 35 Eph 3244, i £ 3A Eph 52
A0l 2 A0 A T 0 el i L DX 3 5K e Y TCAAR
JZ IR

A 52 B, LiCI-PILO 2t i )5, ephrinA5
mRNA 76 CA3 X [ 1k 0] & F 8, i 252 fk
EphA5 4 FI7E DG Fl CA3 X £k Fid, H5H
e A i) 22 35 28 6 AH — 2. EphAS 5 ephrinA5 AHH.
VEFH = HERR R, 7E ephrinAS 635 W T 4 1
10U, EphAS RIS N IHARE EATZ 1Y
HEFRAE I TE LiCI-PILO BUM 5 i — 2355, DG ¥
LA PRl S A 1 25, CA3 DXHE AR 40 if =2 [
FIREH RS 2E, SRS il

ARSI, WAL K RAESEURE S 7d ephrinAS
TR R, PRI AEAREIER, 5
Timm G (0 T IE S 25 E LT 4k 1 25 4 i 1) 7 A — 2
CA3 X [ LAY 1) 5 B 2 24 11 2F LAAN, HoAth iy Bl 28
HH ZE R A R 40 FfL 22 [0 £ 1 2 TR 8 R B S R R
(k25 AR SE

2 ERTiR, CA3 X5 5 ] 43+ ephrinA5 J¢
HAZAK EphAS 19335 T, 7E EphA5. ephrinA5
MEHFERT, &S5 78GR K R
Y CA3 X B EELF YL ZFMBLE], X AT Rg A it
Y EONEV R TN L L
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