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Caspase 3 expression and neuronal apoptosis induced by recurrent epileptic discharge in cultured hippocampal

neurons in rats

LIU Jian-min'* ,ZHAQ Wen-yuan' ,LU Yi-cheng? ,ZHOU Xiao-ping' ,ZHAO Rui' (1. Department of Neurosurgery, Changhai
Hospital, Second Military Medical University,Shanghai 200433 ,China; 2. Department of Neurosurgery,Changzheng Hospital.
Second Military Medical University,Shanghai 200003)
[LABSTRACT] Objective: To explore the molecular mechanism of neuronal loss induced by epileptic discharge in Sombati’s
model of cultured hippocampal neurons in rats. Methods: Sombati’s model of cultured hippocampal neurons was established and
the discharge was detected with patch clamp. Full-length caspase 3 cDNA was cloned with RT-PCR in rats. Gene expression of
caspase 3 and apoptotic neurons in Sombati’s epileptic model was detected with in situ hybridization and flow cytometry. Re-
sults: Full-length caspase 3 ¢cDNA in rat was obtained by PCR, whose sequence corresponded to that reported. The expression
of caspase 3 in hioppocampal neurons in the model group increased 3 h after recurrent epileptic discharge, while the number of
apoptotic neurons in the model group increased 6 h after epileptic discharge. Both parameters were significantly higher than
those of control. Conclusion: The epileptic discharge may trigger neuronal caspase 3 expression and neuronal apoptosis may be
induced subsequently.
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Caspase 3 f& caspases F R0 5 . FEHEL
W h caspase 3T KBHNWELRY . NFT
REBBEHROE T, AL H T FLE caspase 3 &
£ cDNA, [7] 83 22 37 f 40 3% 57 K B 53 4 0T R
TR Y, R )5 R A 2 Hh 4 22 T T A0 caspase 3 [
REBHR . MEHE TR ER BB ETERAT
B 53T AL R85 4 i e 48 JT 0 R T 4R K 4R .

1 ##E#IAG&E

1.1 ##fRA e 24 h AAE 4 SD KRB
AR Y LR, AT DNA Js g 4 fk
BN EWE EBETAEMTEER AR, RNA iR
HNEWE LE4EREA R, DMEM . B27 EF K1Y
H Gibco A E =&, PCR 5| LB REAASE
i, Caspase 3 WA KM XTI &M EEE BD AH,

1.2 #A44& S8 Sombati 1, B 24 h W

A SD KR 4 H o, Wik BUi, @& Uilg 5, & A
OCHERIW 1 ml H, BB & 4% H H J5 57 8,
0.125%EEAEE 1 ml, & 37°C.5%CO, AN Y
4k 19 min, iFhHE K (20 % DMEM ¥ 558 +10% ik
AME+H10% S ME) 2 ml & 1EE4L 10 min, BTH
WERHESHABRABLENM 2 ml MEBERE
W, 8 E 5 min, RE - 2 40 M B W DL A A W76
B 5X10°/ml, Bl ml EFRERA 0. 1% B EH
HEEK 35 mm FEFMHF L, F 37C.5%CO,
WIESE 24 h EMINGBE S . BE 4k B27 T E R F R
ImlEF, B3IdEH - FLEFRE., £ 8 XRUALE
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B OHEBE AR 2005451 H LI 26 %

B lis 3 h |/ WRE B27 TUMEE =W 1 ml 1%
7, B 45 BUVE 5 22 S0 I W AR B0 RR B9 40 MR AL,
LLEE 5% 8 d B R 22 To Bk A0 38 B4 40 AR D Xt B8

1.3 Amief k4 Z AR H A KA Hamill
BB R BUN SR, LT T M A i
BILFERGEEREE 1~2 ml/min, 755 EH2ZE LM
BT BEHIRAKEHABRR (TR 1~2 pm) P 45°
B m T, IR AR R AL, YRR AE
ZE SRIM KR e /R S PR AR B B At 2 ST R T, BB B A
MR AR N N 20 ~ 30 emH, O (1 emH,O=0. 098
kP, MR AHEAZE 6 Q B, KAMABRE S
R R TR, VA DR R M T AL I B 1R)
FRF. FREMAERAENEZ 100 cmH, O 7 5k,
LA TR, WA Rk AN B ERARIRE,
RIS F OB, TS FERA,

1.4 RT-PCR # % caspase 3 &% ¢cDNA Wkt
5 SD KR, MER 1.5 g BY'FHL, 80, RAHFEH
SRR T B B 28 40 58 RNAL TLTE Y% T DEPC 4b 38
M FE A E . PCR 5 A /55 K : caspase 3 F
Primer 5'-ATG GAC AAC AAC GAA ACC TCC
GTG-3', caspase 3 R Primer 5'-CCA CTC CCA
GTC ATT CCT TTA GTG-3', i % F & 1 & F7
20 pl. FE L 2 pg B RNALO. 5 g Oligo-DT jm
H,O % 14 pl,IBAJE & 70°C/KHE 10 min, FAMA
1 110 mmol/L)dNTP.2 pl€0. 1 mol/LYDTT.1
el Supercript | RT K& 2 ul R B 10 X buffer iR &
J& 25°C 10 min, 37°C 1 h; 94°C 3 min; 4°C £ 77,
—80°C4r#%. PCR W K MR FLN 20 pl, &N H 4
B pl HHEFEY. ST 1 110 pmoD) , B[ R 1
©l(10 pmol) ,MgCl, 1.5 pl(25 pmol/L),dNTP 1 pl
(5 pmol/L), 10 X PCR buffer 2.5 ul(GHE T).
H,016.5 pl. 95°C 3 min JEMIA Ultima™DNA £
B 1 pl(IU), PCR &%.95°C 40 s,55°C 40 s,
72°C 1 min,30 NMEHE,72°C ZEAH 5 min, PCR 7=
Py e e A AS B, 1. 2 00 TR N b U5 T R UK
%GR L EAYATINE,

1.5 RAzZZ#&al  #MTEET REH S RH
RT-PCR #:,dNTP L& 7 (DIG) ¥7 18 » |2 B 54
M 1.4, KEDRTHFHMEITIRARA 0.1 mol/
L PBS 5 minX3 ¥%;0. 1 mol/L. H&EREE Y 5 min;
0.5 pg/mliEAE K ZiRHEML 30 min; ANS R FEE
[# % 5 min;0. 1 mol/L PBS 5 minX 3 ¥k ;0. 25 % f&
Fif F 22 P AL B8 10 min; 2 X SSC E ¥ 10 min, FRA
FABRET (45 95°C 10 min J5 T & vk 1 HI& M)
TER 0.5 pg/ml B (509 & B F P AL .

10% %5 8 #% 55 B8 g . 1 X Denhardt ¥ . 10 mmol/
LTris-HCL.0. 3 mol/L. NaCl,1 mmol/L EDTA.10
mmol/L A8 {0k DNA)Y43°C 2238 6 h; 4 X SSC &
#E 15 min; 2 X SSC E ¥k 30 min; 1 X SSC Z ¥ 15
min; 0. 5 X SSC E¥E 15 min; 0. 05 mol/L PBS E ¥
5 minX 3 ;9 0.5% H,0,+0.05 mol/L. PBS 4b
8 30 min; 1 AKP-Anti-DIG-Ab Fab % & 4 h;
0. 05 mol/L PBS E ¥ 5 min X4 ;0. 05 mol/L
Tris-HCl ¥ 5 min; X NBT-BCIP 25 3 h, & K.
1.6 AKX miaARAdkn RT3 = 40 Bk
RS BRAE WA ST B4R A LL 4°C PBS(0. 1 mol/L,
pH 7. )% % 2 K, IR & 1 X Binding & M/ 1
ml, Annexin-FITC 5 u1,PI 2 pl, 538 FROGALE 15
min, il 1 X Binding 22 M 0. 4 ml, BT L HLA4&W ,

2 # R

2.1 SLAZABMERE@BEDEHE X
BAEEHETHEEBMA N —(56£10) mV,
HBAENERMINE, HEHEMETETLHEREF3 b
BRI IIEL N 14~50 mV shER . B
SR 4~16 Hz, [E 1B &t 2R,

2.2 Caspase 3 A B cDNA# %% RT-PCR P
FE 4L K I 7R 25 800 bp DNA B EEIR# (E 1), 5
HIE—B . JFHIE B s BT A% 5l B B B e S AE 2R
K 843 bp, K5 5 X B EL&—3.

1 M bp

1 RT-PCR =4 ik 5347
Fig 1 Electrophoretic analysis of RT-PCR product
1:Product of RT-PCR; M:100 bp marker

2.3 Caspase 3 Bin &% XtIBHMEM AL
DT 10 % , 2 TOEE R, B T2 09 58 il R
FEAVZH TLEEALEE 3 h R FHIE A B 2, T H 2
12 h R AT TR P e (30 28 TT , JX Sb i 28 ST R A
PRI M TRE HEESIEHE 2.
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2 FHEALIE 12 h J5 caspase 3 FIEK X
Fig 2 Caspase 3 mRNA expression within
neurons 12 h after Mg-free processing( X 400)

2.4 AX@mpAHaagR RAMERSHER,
A 6 h J5, I8 T4 Hu 7R 5h 81 B 88 n (P<
0.0 A AR RIBRMAT-HEMENRELES,
Vi IA B B (Al N T AR R — B (E 3D,
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Fig 3 Flow cytometry study of apoptesis
of hippocampal neurons

** P<C0. 01 wvs control group
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—MRINA caspase 3 B UM TR0 E
HEES . BHEM B EE D W AT T AL =R
MR IR, Gillardon % 2% A JE A1 22 54 1 #R
BANERELZWEMNKRWESHA, RWELAH
LUFFFE caspase 3 F: 8 F IR T8 T #2480 , [&] i #E
A RECE M A JC UM RE R M A W RE AR
caspase MR EMBLHAETHAT-EXR, Hi%
WA EA e NEREAHEAEN, ARGk
HEBRBE AR gL A MM A FEE D ETIMHEE,
Bl 1t S LA 5 g S 4 28 SO UM FE TR 5 caspase 3
WG R HATH T MO REKR, AHERTHREE,
A FT R A Sombati R R AR B 3% 09 K BUE 54
SITAERTERG R ERRIAMEITR Z 1M

MR EIER AL, LB B — I S H & T
VTR kY N I i A £ o - Y w2 DR A
B AR W P2 TTRR T BT A S caspase 3 FEM A TT
R FIE, &I caspase 3 #IERIL, B E K H
RIFESE, KRR TH A A AR 3 . 6T, N A
il R 2 ST AR R R R T ATt . A&
REI RN AR R, B FARRRE &R
TR Eh gl sREE T, AR T Gillardon
SRR FEEXMEREN T,

ERTEENE , ALR P RN AL BN caspase
SEAREIHEHMNMETRITFAWETER, XK
KRBT SEME, X 5UAHRERE—-KHG:
Pittman % % I caspase 3 M ¥EBiLN, B T- 4150
A TR T84T B (commitment) B A 35 B Bt , I A 2
JHL i R AR TG B , H R E caspase 3 BEUE
KB BHETMAREAEEFTE. ALEPL
BEALHE 3 h [ Bl caspase 3 Tk . MAT-HELILE
6 h J5 FF 4R B 3 0 X — S5 R i — BAEIE T X —
MG UM E T AR THERYE ARESEER
AR F BT MGRERE S AR A SRR R ERL B
Bh YL it BB TEEE MER B 2 -

BHARREORA BRERESBEHET
AT ,caspase 3 &5 TZM TR, HILTLIER
A8, B o BH 1F caspase 3 F KB FI & caspase 3
& PEIX — SR BE T LA g D i 2 or A T L SRV B AE AL
Rt R B R IR A E i — 5.
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