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Alteration of electrophysiology and expression of brain—derived neurotrophic

factor in hippocampus of juvenile rats following a status convulsion
Xiong Jigjia, Jiang Li,Chen Hengsheng,Hu Yue
(Department of Neurology ,the Children’s Hospital ,Chongqing Medical University ,Ministry of Education ,
Key Laboratory of Child Development and Disorders ,Key Laboratory of Pediatrics in Chongging,Chongqing
International Science and Technology Cooperation Center for Child Development and Disorders)

[ Abstract)Objective : To investigate the alteration of electrophysiology and the change of expression of brain—derived neurotrophic
factor (BDNF) in hippocampus of juvenile rats following a status convulsion (SC) and to explore the relationship between the two.
Methods : Totally 21-day—old Wistar rats were divided into control group(n=80) and experiment group(n=80). Rats in control group
were injected with normal saline. Intraperitoneal injection of lithium chloride —pilocarpine was conducted to establish SC model.
Changes in slope and amplitude of field excitatory postsynaptic potentials (fEPSP) on 1,7,14,21 d after model establishment were
detected by patch clamp technique and long—term potentiation(LTP was compared. Location of BDNF in the hippocampus was observed
by immunohistochemistry at 12 h and on 1,3,7,14,21 d after SC. Expression of BDNF was quantitatively analyzed by Western blot.
Results . (1)Slope of fEPSP on 7 d after SC was significantly higher in experiment group(162.30 + 28.50)% than in control group
(124.01 £26.46)%(P<0.05). Slopes of fEPSP on 14 d after SC in experiment group and control group were (83.06 +8.32)% and
(121.64 +23.12)% ,respectively ;amplitudes in experiment group and control group were (100.54 + 16.03)% and (135.65 +35.85)%,
respectively;slope and amplitude were decreased in experiment group than in control group with statistical differences(P<0.05). (2)Im-
munohistochemistry showed that positive staining of BDNF in CA1 and CA3 region of hippocampus was enhanced after SC;enhance—
ment of positive staining of BDNF in CA1 and CA3 region of hippocampus was higher in experiment group than in control group at 12 h
and on 1,3,7 d after SC and there was no differences between two group on 14,21 d after SC. (3)According to the results of Western
blot, expression of BDNF in experiment group and control group at 12 h and on 1,3,7 d after SC was 1.08 £ 0.10,1.39 £ 0.08,0.85 +
0.04,0.53 £ 0.06 and 0.39 +0.16,0.37 £ 0.03,0.39 + 0.02,0.37 + 0.04 respectively,with statistical differences between the two groups
(P<0.05). Conclusions : (1)Slope of fEPSP of juvenile rats on 7 d after SC is significantly increased in experiment group than in con—
trol group and slope and amplitude of juvenile rats on 14 d after SC are significantly decreased in experiment group and control
group, which indicates that LTP can be increased at acute stage after SC and be decreased at latency stage. (2)Expression of BDNF
can be influenced by SC based on results of immunohistochemistry and Western blot and expression of BDNF can be increased at a—
cute stage after SC. (3)BDNF plays an important role in the formation of LTP.

[Key words Jjuvenile rats;status convulsion ;long—term potentiation ; brain—derived neurotrophic factor
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11 SEaGahy  JCHRE iR R (specific pathogen free, SPF)

b 21 d(HRS T AL LI ) fEERR A Wistar R,

TRBTRTE 40~60 g, W T4 =42 R R PP BE B 29 3 )

O, BT SPF S ie = mSR, Al K, =R E

20 C~25 °C,MXFIE 40%~70%, 1EC/MEFIA K 12 h/12 h
MM RS

112 FEH AT Amresco 2AH], BIFE TSR
WA P R 2L A BRA T o H PG PRSI T i AR T
A RAF, VEF R NaCl KCl, CaCl, MgCl,,MgSO, -

TH,0 NaH,PO,-2H,0 NaHCO, 4E4= 5 C AR FLEREA | #
HBE R T sigma NI R L B VR F Wil xSl e Ve )
LERRAEE7/E S SIS/ I - S A i o ] I 173
(bicinchoninic acid, BCA) & R BEA & I omib = 2o
AR & AT Beyotime 227, B 3 LI K (polyvinyli-
dene fluoride, PVDF) ) F Millipore 23 7, BDNF #7404 T
Genetex AN,

1.2 %%k

121 ShWordl SR sh Y 2 vk LT A B K
HRZH SCH2H (SC A1), 2 LI BRYR 12h,1.3.7,14.21d 6
AN ] A, BRI RS 8 H g H b S 20 K BRZH T T
Kl LTP B fefs 1.7,14 .21 d 4 AFELS 3 64 HH

FAPEH LML Je Western blot B N E#E 12 h 1,37,

14.21 d 6 D], 3 96

122 #RGE  OFTA LRI 127 mgke 7 &
T A, @18 h JEHE 30 me/kg I IE A ST ILE R
B, % BRZ DL AR R K BRICE R . B 15 min 545 1 mg/kg
FE W CE S BTG i ASSPTIC 2 R S AR RBRAE S 07 . @SC 1 h,

R 5 225 (10 mg/kg) 1Efat, WUEESCH B, SC 4R

P BR AAE AT 236, 4% Racine 2023250 0~ V 4%,

IR 0 G TATAT RAE S 5 1 9. BEWL | ELIEE A2
3l D90 1k SR RERL s sl BRI T4 . A B M2 b 5 IV

G W0 Bl 7 ) A B L R AR 5 V 9 AR A i 4
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PEIRIV |V 2, ST R 45 30 min RIXFIV V%, 0]
FHUCHE BRI B B 175 36 V% 4 X e R il 50
metkg, TESTE 30 min PR AAEAAE IR TT LASH 1 Y55

BN E B RAELAE (DL 3 UOH R R ) o ASBIFSE L5020 5
P BUREAESLAEIV | VL,

123 JBRASAGINE T FEPSP PR B - (1) B0 8 e

(300 mmol/L,pH 7.3~7.4).KCl 3 mmol/L., NaHCO, 26 mmol/
L NaH,PO,-2H,0 1.25 mmol/L 4% C 0.4 mmol/L  FLAR A

2 mmol/L TN EIEZ 4N 2 mmol/L 4 25 B 10 mmol/L . i H¥ 220
mmol/L,, CaCl, 0.1 mmo/L MgCl, 2 mmol/L. MgSO, 4 mmol/L.,

Hdr CaCl, 0.1 mmo/L MgCl, 2 mmol/L MgS0,-7H,0 4 mmol/L
CBCE BRI . BCE I SEN T 8 A AR, €A R
1 L, ZRBUMCR 95%0, il 5%CO, 1RGSR, TR A

J&i 3 FIEER, B A VKA ALK TIR A . (2) i S AL
#il(295 mmol/LL,pH 7.3~7.4):NaCl 124 mmol/L.,KCl 2.8 mmol/L
NaHCO, 26 mmol/L NaH,PO,+2H,0 1.25 mmol/L 442 C
0.4 mmol/L FLEZ M 2 mmol/L TN EWEZ 4N 2 mmol/L 4 24 Bl
10 mmol/L ,CaCl, 2 mmo/L. ,MgSO, 2 mmol/L, it & i 45K iy
8 MR A, B R 1 L, &R BUSECH 95 %0, Fl 5%CO0,
FR AR, BN 2 R, 37°CHCE RS . (3)H
P 22 mol/L NaCl, 10 mmol/L 4—¥% Z, JENR 8 Z, i il 1%
10 mmol/L 2, " . LBk U 20R

SR I R B ST 10% K A E B (4 mlvkg),
JRIEEA B FFH , B M 2 sl ik, O A vk U R DT 9
1 min, P BUL A IR AT 0 C~4 CY) T 2 min,
PRI A ML (3 E WPT A7 ,NVSLM-1 %) LI H 400 pm &
(R SH NG 1 - DD i A T R S R A U SR
B9 T A (35 [ Warner 23 7], BSC-PC %) 37 CIFT 2 h,

TR T iy (EPSP A« 98 T fiki P 7 B 2500 Sl | Rk
TRE U AU RIS . ORI  F A I T AR A R N
Schaffer 32 I, NFE 2 M HLAR PR BB (BT 1~2
O)ETF CAL KERHHE e St B M0 & 1) fEPSP, 48 Multi-
Clamp 700B Jift K 2% (22 E Axon 2 &) ) K, W JH pCLAMP
9.2 F1 A (E1E Axon 24 H] ) AT RALALILIFORAT o I IE 5 X AR
A SC AR 1.7.14.21 d KEAYHEE D CA1 X% (EPSP,
R AR FRUE 5 I 2 T ik B0 IR fEPSP, ST L A )
A IR AR, SEIBOA S B KR INAE 50% 1) FIEsR B A R
FEAHN, AR E 30 min J544 T R0 (high frequency
stimulation, HFS )15 LTP, W4 S5 5.10,20,30 min
fEPSP [4FA PS MYIEAE (L HES 2 40Ch 2 241 100 Hez
1) 100 kit 411G 30 s, HFS J& fEPSP (ARG K 20%
P b, HAFREEE] =30 min & LTP iS85,
124 SPEASULEAI BDNF 235 BUSC f7 12 h, 1.3,
714 .21 d 6 RS ) ) R BR OO R ZH KRR, 109%07K
G ARE (4 mlikg) BRIERSG , DRk WSk BUZC DU K & T 4% 2 3
FH SR TG TR A2 B RS K A A U0 R T A6
KaKAL, Tepe Ak 5 S8 TR B G e A7) S VR 15
WA, —PUTAEREE N 1:1 000, LABSBRERZE s A B —HfE
SR X R HoAth A TR 52 A A ]
1.2.5 Western blot 355  HUSC J5 12 h,1.3.7.14.21 d 6
A s ) e A TR gy A R B Bk B 4 KRR, 10% 0K & AR
(4 ml/kg) BRI, P ik | vk IBCH D0 5, 44 HEER (2L
TR A B PSRN A AR IBOR , 7K E 573K 30 min, 214158
A4 CES 0 (14 000 r/min)30 min, W FIf K, BCA #:
R S |5 ERER R 4:1 (RFURS), 100 CKIE
10 min, REFEALEA LR —3, H 12905281, 5%
s eIk, ZJ5 ¥ ¥ 2 PVDF B, 5% g 4= 5 1 h,
A3 5 —4% , BDNF (1:800) ,4 CHEE R, Tris $hgg nhifi-
Tween VEREJG A ZH0 (HAZ 1:5 000) , 54k 2% &6k
0, 78 B BB Uk AR R (Bio-Rad, 6 H) W5, RAEK
I3 IE A B 5 B-actin B , L B-actin 1
JgZIE, He s BDNF MK {H
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KT SPSS 17.0 3R AT G143 B, AR 45 A LAY
B+ PRUEZE (x +5)FRIN  levene Ky Jy 2557 , AN A1) £t
S 2H 5 X g I A S5 6T BB 2H (EPSP 4R % RS e R
[ Ak 0] o5 T2 562 55 X6k 107 Fsf ] 15 X6t BB 2H Western blot 455 2 1]
AR T ¢ AGp 6 5 A [a] 15 8] 3 S 2H 5 52 %k B EH 55 060
TR 2 [A] (EPSP [ RFR TR IR {H LL R FH B K 28 5 22 5347
IR LR 1LSD— K5, RSk i @=0.05,

2.1 DR AR T AL

2.1.1  SC XEh i /- fEPSP &R LIS T HES §iiY
fEPSP #H4h BEAlE , L34S T HFS J5 30 min 45 2H K B
fEPSP [ FHR5IERE Y FLE A 40K 3R 1 iR ,SC I 7 d
SIS LH RN R 2 fEPSP #F HUAE 53 714 (162.30 +28.50)%
(124.01 +26.46)%,SC J5 14 d 411y fEPSP &}k HIERL G
[ (83.06 +8.32)% (n=8), XJ ML ZH 4y (121.64 +23.12)% (n=
8) , WIS [ A5 ) S 06 2 5 0 17 %o R4 L3RI A G i 2 2 5
(1=2.785,4.442 34 P<0.05);SC J&i 1.21 d £ fEPSP &} 1) %
BHHAEL 705505 S i ) a5 A o B K R E A 25 R JE e
2R (P>0.05) , X IR B] 05 FEPSP RER LU 2557,
ZSHTGTE L (P>0.05), TE5RM fEPSP JERIULE] 1,

X HEZH
HFSHf

SCJE
14d

SCJE
21d

3
S

HFS/530 min  HFSFH{

<

S Y S

S
HFSJ530 min

—

1 mVl—l() ms

E1 #EXR SC EARAERESMA HFS 5i/5 fEPSP 24k
Fig.1 Changes in fEPSP before and after HFS in hippocampal

slice of juvenile rats at different time points after SC

2.1.2  SC XIS | (EPSP 3% i 52

SCRG AL IR ZH

W LAZ5T HFS B
fEPSP W MR R BERIE , LLAL 45 T HES J& 30 min 45 21 K R
fEPSP P 5 R A LU AE 4328 a3k 2 s, SC i 14 d
fEPSP % i FE B 53 3124 (100.54 + 16.03) % |

(135.65 + 35.85) %, Wi+ LLER 22 5 B it 2 X (1=2.529, P<
0.05),SC J5 1.7.21 d 4 fEPSP i 5 Jeaf (i /Y He (il 5 Hoxs
o7 B[] g B X6 P2 K B L 3 22 R BG4 2 L (P >0.05)

F1 HEKRR SC EARERMIEREDMF fEPSP SZETHILE (x+5,%)
Tab.1 Comparison of slopes of fEPSP at different time points after SC in juvenile rats ( x +s,% )
] 5 251 HFSHij (% ) HFSJ& 5 min HFSJ5 10 min HFSJ5 20 min HFSJ5 30 min
SCia 1d Xf HEZH 100 143.85 + 34.41 124.50 + 30.96 136.05 + 28.20 131.50 + 16.92
sc4l 100 146.51 + 19.01 137.71 + 11.12 129.27 + 8.88 134.65 + 34.38
SChE7d X HEZH 100 168.26 + 31.32 168.09 + 24.98 141.38 + 30.68 124.01 + 26.46
sc4l 100 171.11 + 46.68 166.32 +34.52 156.69 + 34.16 162.30 = 28.50°
SCJi 14d X R ZH 100 163.27 +45.15 157.84 + 34.69 128.09 +29.61 121.64 +23.12
scl 100 110.72 + 13.61 100.00 + 16.81 95.15 + 10.02 83.06 + 8.32°
SCJh21d PRI 100 143.50 + 42.28 147.01 +29.94 132.20 + 34.44 121.58 +31.89
SC4 100 192.82 + 67.01 160.43 + 37.54 142.71 + 26.57 145.21 + 14.90
T ca, XN X HEA HLES 1=2.785 . 4.442, 1 P<0.05
#2 SCEARAESRAXRESMA EPSP KIEBEZWILE (x£5,%)
Tab.2 Comparison of amplitudes of fEPSP at different time points after SC in juvenile rats ( x +s,% )
PR 1] 215 HFSHT (% ) HFSJ& 5 min HFSJ5 10 min HFSJ& 20 min HFSJ5 30 min
SCi 1d I REZH 100 132.64 +37.11 138.61 + 35.90 139.85 + 35.54 141.44 +24.50
sc4l 100 165.50 + 41.40 15423 +37.42 150.85 +27.79 149.03 + 19.09
SCJa7d X B 100 151.55 +24.96 156.17 +24.39 156.94 + 32.38 136.44 +31.22
sc4l 100 151.97 + 42.97 141.81 +38.78 136.52 +29.64 132.19 +27.41
SCJ& 14d XJREEH 100 119.94 + 16.06 136.45 +24.82 146.44 +31.58 135.65 +35.85
sc4l 100 120.27 +29.14 121.76 + 21.56 115.58 + 17.71 100.54 + 16.03*
SCJE21d ] REEH 100 118.85 +41.75 122.37 +32.35 122.03 + 35.58 116.06 + 35.02
sc4l 100 156.77 + 40.23 15731 +31.86 197.74 + 87.04 156.49 + 44.87

T a, XN BRAL UL 1=2.529, P < 0.05; b, 15 HAL SR A U4, P < 0.05
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NS BAZH FEPSP YR T 2557 , 2 ogei 2 L (P>0.05), . X L
SERAL 4 ] 2 W HUBOT 25 | AL HUBe s A i B 135 e

B (F=5.838,P<0.05), 9541 14 d 4443515 SC )R Hifh
3 AT AR 22 BT B2 L (P=0.002,0.038,0.001 ) .
22 RJRHLLRALE Ty ik AR SC )5 BDNF #9 &k AL

BDNF 7E 1E % K BRI S 7E CA1-CA4 X AR AT X
VAT R SR 200 L LA R BT BT R A AR5k, RNy
A3 U RII B 5 TR O IO B8 €045 (50 = 43T I
o, WIE 2,

SC-CA3

N-CAl SC-CA1 N-CA3

&t N-CA1 N-CA3 433l /R4 HALCAT X AN HE4L CA3 X,
SC-CA1.SC-CA3 /3 HIF/R IR CA1 X FISLERA CA3 X

2 REBAAUFKENLFEKRREBS CA1.CA3 XBDNF Rix
(200 )

Fig.2 Expression of BDNF in CA1 and CA3 regions at different

time points after SC detected by immunohistochemistry ( 200 x )

23 SCJ/E X Ri# % BDNF &ik Z ik

Western blot #:] SC 5 12 h & 21 d 6 M ARk
BRI T BDNF A28 16 (] 3, N Fom Xt 4 ), 3 L) B-actin
K R 2 HR LA BDNF i, Bl 4 7R SCJ5 12 h 1.3.7 d
BDNF &3k 546 2 FE0T 107 B (1) o5 Fry %o HELZEL A W b g 385 0 (2=
10.21,34.237 .28.126 .6.692, 3] P<0.05), SC J5 14.21 d 5%}
7 S 16 A5 E A 22 S R Ge i 24 3 X (P>0.05) .

N 12h N Id N 3d N 7d N 14d N 21d
BDNF——-—-———-Q—"—ZSI(D

Boaclin ——— — — ———— — ———12 ]

3 Western blot #ill4) & KX B SC J5& R ia] s L3640 K X ER 46
hEKXRIES BDNF Fix
Fig.3 Expression of BDNF in hippocampus of juvenile rats in
experiment group and control group at different time points after
SC detected by Western blot

1.2
1.0
0.8
0.6
0.4
0.2
0.0

BDNF K FE{H

0.400.41 0.39 0.39

12h 1d 3d 7d 14d 21d
A 1]
SCJF 12 h.1.3.7 d SEERAI AN BELL 2 0] 22 5+ 45 ¢
125 Y 1=10.21.,34.237 .28.126 .6.692,P < 0.05

& 4 Western blot #:il%h £ KR SC 5 & B8] /= SLI8 A B T BB 4B
KR53 BDNF %ixt 5 p-actin K E L&

Fig.4 Ratio of BDNF expression in hippocampus of juvenile rats

against B—actin gray value in experiment group and control group
detected by Western blot

RO

AACELIR A VT R TR BB & i SC
IO BRI UESE SC AR T B 9 MBS 21 D) Bk
(1) — Z AR, AL DL I XOh 32 /) R 26 o030
FERPH T, g Ty b 28 OBk | #4885 72 I F (neu—
rotrophic factors, NTFs ) & i575 fb 5 A= fb ol AR -2 52
Wi i1 £ 7 22 [R5 J2 A% 32 1) o B 445 M) —— 5% fish T e
AR FAPEAE . 8 Morris /KK B SEIGIESE , 2R
R BN 2 FEORR 2 ic A T ReZ 4 .

2 2 FNCAC N A A 28 il s 2 Bk % 5
TR B BRI U LTP G 2% 2 S e AZ 1Y
Yl 5 5 F AR IAR B SEAE . fEPSP J2: LTP [ %L
SR, S A TR RN 28 0 22 () 5 ik % 420 67 1), IS
2R il T S A 58 il J RLERR 22 AN T B 1) — ol Pl A B SR
B, AE TS % R A, S Ml BT AR 2 T i A7 v L
L, BTSRRI 2238 TR R , 45 R 5 28 fih
J5 BB 43 B2 1R 52 1A NMDA %54, Tfii NMDA 252 {4
HYIBE ) B 383 | VPG B 1T 28 s
LU TN, A AEfEPSPH, fEPSP 7R %8
St J AF A0S et 22 O SR L AT TR, — i
RS 5 25 (1 5 B | T 110 k3 s e 2 f 3
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