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Influence of early maternal isolation stress on the susceptibility

of different epilepsy models in infantile rats
ZHOU Hao' ,LIANG Jinping’
(1. Department of Pediatrics, the People’ s Hospital of Guizhou Province;
2. Department of Neurology, the Children’ s Hospital, Chongqing Medical University)

[ Abstract] Objective: To explore the influence of early maternal isolation stress on the epilepsy susceptibility of li-pilocapine and a-
mygdala kindling induced-seizures models in infantile rats. Methods: Totally 66 newborn SD rat pups were enrolled and randomly di-
vided into three groups (n =22) :the normal control group, the maternal separating 15 minutes group and the maternal separating 3
hours group. All rats were performed with li-pilocapine and amygdala kindling induced-seizures experiment at 16/18 days after the
birth. Results: The latency period of li-pilocapine induced-seizures was obviously shortened and the convulsive threshold of amygdala
kindling as well as the stimulating number needed for full kindling were markedly decreased in the maternal separating 3 hours group
compared with those in the normal control group at 2 ~ 15/17 days after the separation (P <0.05). However, there was no significant
difference in the above indicators between the normal control group and the maternal separating 15 minutes group at 2 ~ 15/17 days after
the separation( P >0.05). Conclusion: The stress of early maternal separating for 3 hours can shorten the latency period of li-pilo-
capine induced-seizures, decrease the threshold of amygdala kindling and the stimulating number needed for full kindling thus enhance
the susceptibility of the two seizure models in infantile rats.

[ Key words ] stress; li-pilocapine; amygdala kindling; epilepsy

RO A 2 22 4l JL A8 LIS P A 22 R G
P, X EEOE i TIxAF A 2 R G/ AR
TR EAR  SRTAT, AT 2 VR R A2
BRA1 LN 30358 12 PR 0 A o 5 2, T il 5% 7 I 45 3
LANE S/ At DR Y QU LDNE 2 GRS ) A VA SE E NP
S 1) 5% 28 T B R 28R S AR ST A B

EENGE R #(1982), B AEREIT, M,
PR @ LAY Z g
BEEE 24T, %, 3342, Email : LJP023@ yahoo.com.cn,,

Z—5

SCHRFRE > < 38 24 1 Y bk LT LA 8 DY 2R
AR A RO R KL, 1B B Y 1 b A9 R LA
AL B - VT B AU Y B Y . H
HIT , 1 JC AR AE (Y S 30 505 , #5 R RO AR
AN RV AR T ) SR B S W AT A7 A i, AR
SCR S AZRAR R AT /9 B AR B, X 3 (P2
~PIS/17) 4y B EAT B 2 2, il VR L3S 98, i or
2 Ph ML PRI - AR - DC B R S A R0



BRERKFFIR 2012 F£5 37 55 5 81 (Journal of Chongqing Medical University 2012. Vol.37 No.5)

SRS IRT S B FB0R R Y, IR S [ B B 2 1 7
FA IS0 AN [ A A2 784 14 o JEMAT il 520

1 #MEETE

L1

L1.1 iS04  Sprague-Dawley (SD) 22 fl Il T 5 PR =
BRSPS Re o, SR A 2 KT R PO FEF 12 holg
T2 h BRI, A&, 66 Hiid: SD KSR
FHF 5250 MRS S 30T 258 A BEHL A A 3 4 (n =22) : DIEH
X BRI MR, R RN I RE P IR B QR B 15 min 41;3)
s 3 h 2], Hop gl A 12 R F RS SAb - I8 % | &
SRR, A 10 HAH TSR S AR AR
112 FEMRSESE HZO0.1 mm H4KEG SR MHEN
(ISR RH A B ) BB K T IT (D) 1 i
TR AT AFWI R 22 AR - DT R f (LI sigma
] R BUIK SZ AR SE ALY (Stoelting1886 ) | £ 5 A B E A
(iwiorx214) IR 5 5 (1SO-Flex) U8 11 565 AL i 4l
(TX-A050024) HABHEAZHL(SonyT500)

1.2 BFr @6l EkL BmmER e H1E

L2.1 BEFREspnid e 15 min 20 (4h B AE Y
Tt PO, HoH F a7 S b - DT 2 < 5 75 5 19 i A A
4R P2 ~ P15 d TR 1 FH ST A A SR 1
PRI BN P2 ~ 17 d TR B, BE 7R B 0 B4 5 1
B K [ — I ) LY BB 1 20 AR BE PR BE 15 min, BE B
sERUERLE ) B E 3 h 41 (LRI, R 3 h) .
FELE S 16/18 d 435I TR - 2 2 R S A A s
BRI, iC 4 BUAR T, 78 0T 5 AR 22 5 R Kk
TR VAR ATE A SZEG SR, s K 80 m b b AR IE A
LA EOH ]

12,2 GUAREE-DC 2 5 SRR R m @ (1) &
Je (BLEEE ) 16 d, PRATC S 4h BUA R , 7% 3 mEq/kg S AL 4E
MERETEST; (2)18 ~24 h 5, P& T ST 2+ i 30 mg/kg
PSR &1 (3) U0 30 min NRIFEL 4 L EFT R, 3% 10
mg/kg JBINVCE i, HEN & 15K ; (4) 17 4925 4% Racine™™
ST 0 G IR A AE ;1 PR AR BB ZE 35 B0,
MEPEAE ;2 GRAE 1 BORAEAT I Pk sk s 3 HEAE:2
PRANCATHINAIRE R ZE ;4 R AR 3 BORAEAT NG
S35 RN 4 FORAEAT HINERB] . 3 HRUAT A b & A 4
G bRy A TR, U5 R R B B 4 R B RAETT .
(5)IFEREING , PG 4 me/kg [T 28 1R MR, 52
I B AETT RS R ARRAT N A BRAS T A LI B,
PRAERFALE R 1 SR B R]  fef5 4l 8 HEh AT
HER,

1.2.3 BB ARSI HIAE BRI 4% 3 ml/kg
10% 7K & SAFE R EE gl B, K 4l BB 2 1 4 RO 7R 24X, 3L
T fgE B A AL, DUREZE AT 0. 1 mm ER4% & & A AR UT
AL FLAT A ZE AT A SL I /M % ( Amygdala basolateral hu-

cleus, ABL) , i Hz22um A #E 0. 10 ~ 0. 15 mm, #R 3% Sherwood
and paola'® B24) JL U (L FE1 % 72 ) ABL A8 Fs (il 5 1. 8
mm ZZJF 4.6 mm 7.8 ~8.2 mm [ 0.0 mm) , AEEN
TR IR SR R 22 [ 8 F AR A S bk , ) — A [ F AL -E i
SRIEEVE, A AR 4R A 3 FLIE . I RLKRIR &
502 JEK T , ARG PRIE MR IE S FH R 3 ~5 7 U Tl
B R , E AR W SR AR RE
124 BCRGREFT (D) AR S R 60
Hz %561 ms 5K 10 s [A]fE 7 min JREF 0.4 mA 160 METR
Mk, (2) 27124 )G i 3 {8 ( Afterdischarge threshold ,
ADT) B)IUE LB T YU 2 AR BE AU R 5
FiHe 5 min J5 BB AN 20 pA JT4G, B BRI E] > 1 min, &
YOS 20 wA SRS R ADT(ADT FEH IR KA > 35 5
R 2 AR I 5 B A B A o (3) mUBR B
TP ARIGIKIZ 2 d, A7 i RS AR 2 HEFE K 9:00
- 18:00 Z [ 5E L ( LABS 1k K B 18 AR A B I 57 ) o e
HIPRF 4l BUCA 2 L ABERR R, PRI B EREE 10 min, £33l ADT
JERJE 30 min, SRS FFAR TR, A7 02700 264544 Racine 432007
2,055 3 BUA N RAEAT R Rk e AR .3 R A B R ARAT
HATERANE . R ENESE 15 & 4 A ERAETT .
1.3 siiteam

JT AT B e 4 1Y SPSS13. 0 Ao, THEE BRI 2 =5
TR, T 22 PR IR T Levence” s test, WZH 5 1E W 4L LU
MSTAEAS Y ¢ Ry, MK HES 0.05,P <0.05 R ERF
it

2.1 AfE-EFFaifFirRkegsgR

DIAH R B ) AL B FRAL B 18 ~ 24 h N g SE 86 34
BIBeAT WA B 5 5 AT AR Ak . K BRUIE J 1 S DT 2 R i 5 52
55 3l e BsF ) PN 1 B JE AR R B < A L S TV IR
TEEREIR T4 H 4l R T T3 B B R iy )2 A it
B, IFF A 5 B35 et A5 RA T J9T 7 ) 1) SRy vk AR 0, — i
TES 2 R G 1 ~15 min YL T BASIRATT R & A

IEHATFEMTERIA R (15,32 £ 1.34) min, BT
15 min 4 5 IEH 4 i, ZREFH T EB X (P=1.00) &+
BR 5 3 b 2H 5 0E R A A, AR B PERE AR (P = 0. 00, L
#1).

x1 SHEYRFLAHIRREEITHEEZNRE
(BDERH, 8, x +5)
Tab.1 Time of inducing seizure behavior among three
groups ( latency period,s,x +s)

4151 UL R (s)
EH 8 15.32+1.34
B 15 min 16.47 £1.73*
FFES 3 h 11.50 £2.1"

H:a,0=0.00,P=1.00; b,t=6.12,P =0.00

8
8




— 440 —

BERERMKFFIR 2012 £ 37 55 5 #1 (Journal of Chongqing Medical University 2012. Vol.37 No.5)

2.2 BB EBRIEFHER
2.2.1 3 AYBRACAZRRRIER  EWHAE 8 R,
1 N BE 1 RRBEET; FRES 15 min 20 9 Hif L83 1
SRR s B Es 3 h 417 R &1 RARJEIET: .2 K
FR A AN TE A o
2.2.2 3HLGRAL A ADT ¥E  E® AT BT
ADT 3:(110.0 £15.6) pA, [R5 3 h 4175 4% T ADT
F7:(90.0 211.4) pA, FIEHHLE (P =0.02) ADT 2 H#:
REAR, 1B 5 15 min ZH A5 {2A%7-45 ADT: (108.0 +14.2) pA
HIEHH ADT A2 R TG i L (P =0.87),
2.2.3 X3 A RBRRIE K 5 R AVELT AIE A (After-
discharge, AD) R FRIIREE M3k 3 5 QR AEAT T Z R
BRBOE SR R RN SR & S R AEAT Bt AD it
(s) o IR AL R SRFF AD B R R (10.5 £2.3)
WAN(56.0£9.2) s; PR3 h 4 M (8.2 £1.4) IRAN(72.0 =
15.0) s, 3 EAH L, 2R EARITFEX(P=0.04) ;7
B15 min M7 (11.3 £ 1.9) RFI(57.0 +11.3) s, FIE# 4
P, 2RISR (P >0.05, 4%k 2)
2 3EECHAMBHMLE (x =5)
Tab.2 Parameters of amygdale kindling among

three groups (x +s)

AN B EAE SRR OISR ED 5 SATHE AD(s)
E#(n=8) 10.5£2.3 56.0+9.2
FES 15 min(n =9) 11.3 £1.9° 57.0 £11.3¢
FaE 3 h(n="7) 8.2+1.4> 72.0 £15.0¢

TEia,t=1.05,P=0.31; b,t=2.29,P=0.04; ¢,t=0.30,P =0.77;
d,t=2.41,P=0.03

3%

3.1 fALsE- B T Fonih Fod Ix AR A

FALBE-DTL R a7 5 10 K BRI AR L 5 A6
SRR A7 ALV AR URRAE ™ o B UE S 4k
PH-DC R 75 T RO SO, T Sh R AL H B 220
BET B BT 4 2 s 5 NS R 1Y
FEHRFAE IR AR (817, DRIt , S B A B AR 1 30 -
JRASERY , ELRH 29 o5 4 U 7Y 70% , BT L, &
T8 TR BT SL ) S 2 B2y T AR A S
7 T AR TS

ISE IO AL B - DC 57 S i BT S K 2 S
SN o BF 7B s 7= LR NS D7 ik E ) 2 N, 5K
BUESE P2 ~ 14 d 2l BBE T BRE 3 h A RLEAT R A
SN BRI 2% R G 1 S o UL - e
U Y L4 86 2 P i B /N TN 56 -3 7o) S U R S
WO AN E RIS YIRS o T A Hh Dt A 22 1

() VBRI ) 2 A 1 1 DR 2 St I 2 bR 1 . AR 52
KR P2 ~ 15 d 4 FUEE TR S 3 h BRI, T IR
P16 d 4y BRI K755 0 08 IR 00, 348 hm A5 Bk 14 ) Jike
PhsLai 25 R 1 P2 ~ 9 d &)y BB T B 2 00 38
(FFREEFREES 1 h) | [RIRE 04l R AR - e 2
5 S ARURR () 5 8k o SR, B T-FA B 1S min f 5
Y, DU 75 SR s AR 1 95 A W B, R A
21 0] R B 5 B B A — i I R A S b e
1 5 e
3.2 Heikgh A Ao B IRAR R

AKIFFEUESE P SRR AT 58 T 40 B, 9
LRSS 78 (R 5 A A A 5 A B 0T 0 0 1 R 4 T
Heo BRI TS (D) Bt T 1A
EWIE EE R P S R 5 (2) A4 Ik &
ARSI AR I T30 % 22 5 R R R e 30 45 4 15 Dh B, &2
XIIFSE 11 % 2 45 150 K 50800 9 LA T AR T
(3) %M Y A AF W8 A0 1 R A1, 38 FH T 4 i AR R
PSR 1) P 22 7 ) 2 5 R LR TS

A5 RS R T2 0 TR AR L
RGN IR BN ) SE 55, HAT o A KORE 1 S A A
[VREE TR B O BB 5T, FCRT 4R ,
ADT | 554K 56 K /N AT AR A A 0 9800 & 8% Mk 1 7% 0L
FRiE

AL SIS - S0 B AR P A, KR T
3 h BPERAR P2 ~ 17 d 45, P18 d EAT AV A% mRR
BEMS B 5 MU RRAIG ADT J2 50 42 n R 75 2 1 R R 8K
BTN S GRAEAT GO AR, B P2 ~ 17 d )
FREES 3 h I AT B4 0 4l SRR ) B I PE . Jones
SELRUSRIH P2 ~ 14 d RETREES 3 h RS RIAE A& BT
DL RRAIG TS 109 BRUIR PR B AL, 384 TN & J8k 5 R i,
Heather 25" $238 A= J5 58 7 I 55 138O T 5 Ik
BEAT SR, T RE -5 0 38 B AR R 2 A 5 (X
WAEESG 4 ~5 d, BRETHE L h) . EREE S0
IR Ty SR AT T, P2 ~ 17 d 4 f BB S 15 min 5
EHW AR, 2R RG2S - L
AR B ) 4516 — BB % 30k , 3R R 240
PORIGE B — 2 98 FE B8 1 — 2 AR B, A 2 3

Iy 2 PP MR AR T, FRATT R I 4 B
LT RE TR RS 3 h i AT T S g e SR T R
AT T 400 RSO 2 1 F V85 AR 0T 5 WA A A 5,



BRERKFFIR 2012 F£5 37 55 5 81 (Journal of Chongqing Medical University 2012. Vol.37 No.5)

HRBOBRK I L D 2 5 e AR P o SRS R, 3 24l Bl
T o SR A3 0 o 33X DAy — A R D i i 4l B
T o Sk (o BEAIL AR 258 1 TARJE A, D i PR |
T 75 o s L ORI 1) A BRI T
SR

2 % X M

[1] Baram T Z,Hatalski C G. Neuropeptide-mediated excitability:a key
triggering mechanism for seizure generation in the developing brain[J].
Trends in Neurosciences,1998 ,21(11) :471-476.

[2] Abel E,Berman R. Effects of water immersion stress on convulsions
induced by pentylenetetrazol [ J]. Pharmacol Biochem Behav,1993,45(4) .
823-825.

[3] Lai M,Holmes G,Lee K, et al . Effect of neonatal isolation on out-
come following neonatal seizures in rats-The role of corticosterone[ J]. Epi-
lepsy Research,2006,68(2) :123-136.

(4] G, MR, E 2 S VE2 R S BOR B M U AR 1Y
[J]. A R A AR 2 28,2003 ,13 (4) :308-312.

Gao X G, Feng T L, Wang J. The rat models of li-pilocapine
induced-seizures[ J ]. Chinese Journal of Hemorheology,2003,13 (4 ) :308
-312.

[5] Racine, Ronald D. Kindling: The first decade [ J]. Neurosurgery,
1978,3(2) . 110-119.

[6] Nancy M,Paola S. Astereotaxic atlas of the developing rat brain[ M].
California; University of California Press Ltd,1970.45-62.

PRIAIA GGGy

9%34333133 232,239,299,239,932 o,

S T e e

R ARG, R 9T #] |

Lttt bobobnbnbnbnbsiststntrntantantatatrtrbrbrbrbrbrbrbabrtatatratratatatatrtrtrbtrtrbr b bt

AR R R AR B e R L AR AEE R L EEE G e EEE GEE AEE EE EEE AR EEE EEE AR AEE EEE AEE A E EEE GEE GEE EE EEE AR EE EEE AR AEE ERE AEE AEE EEE GEE GEE EEE GEE AEE EEEY

(7] WaTt, ML W, S R AR s R AR R [T ]
ARzl A4, 1997,30(5) :283-286.

Chang H L,Shen D L, Yang F et al. The rat models of rapid amygdala kin-
dling induced-seizure[ J]. Chinese Journal of Neurology,1997,30(5) :283
—286.

[8] Kreak P,Mikudecka A. An animal model of nonconvulsive tatus epi-
lepticus: a contribution to clinical controversies [ J ]. Epilepsia, 2001, 42
(2):171-180.

[9] 3k G ARFIZE AR, 55 8 - DT8R S BOBITH i /) U 1Y
PUHEST M BELT AR 2 SRR ST L) ] IR E i, 2007 ,13(2)
158-160.

Zhang L,Xu L J,Chi Z H,et al. The establishment of mice models of Li-pi-
locapine induced-seizures and the experiment research of Mossy fiber sprou-
ting[ J ]. The progress of anatomical Science,2007,13(2) :158-160.

[10] Morimoto K, Fahnestock M, Racine R J. Kindling and status epilepti-
cusmodels of epilepsy ; rewiring the brain[ J]. Prog Neurobiol ,2004,73(1) :
1-60.

[11] Michael S,Gaurav K, Laureen S, et al. Early postnatal stress confers
enduring vulnerability to limbic epileptogenesis [ J ]. Epilepsia, 2007, 48
(11) :2079-2085.

[127] Jones C,Gaurav J,Briena J et al. Anxiolytic effects of rapid amygda-
la kindling and the influence of early life experience on rats behavior[ J].
Brain Research,2009,203(1) :81-87.

[13] Heather E, Edwards, Desiree D, et al. Prenatal stress alters seizure
thresholds and the development of kindled seizures in infant and adult rats

[J]. Hormones and Behavior,2002 ,42(4) :437-447.
WAEG AL

B

299,239,299,939.939,999,939.999.939.939.999,939.939,999,939.999.939.939.999,939.939,999.939.999,939.939.999,939.999,939.939.999,939.939,999,939.999,939.939.939,939.939,939.939 |

(PR PR FE R FERE) ML INS 78 —127
A3k : yxjyts. alljournals. ac. cn

o

G}SEQQEFEQ’EEEQEFEQ RIS



