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isolated offspring rat hippocampal CA3 pyramidal neurons
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Abstract: Objective To investigate the effects of prenatal stress (PNS) on kinetic properties of high-voltage-activated (HVA)
Ca* channel in freshly isolated offspring rat hippocampal CA3 pyramidal neurons. Methods The pregnant rats were exposed
to restraint stress, and the hippocampal CA3 pyramidal neurons were freshly isolated from the offspring rats to record
Results PNS

significantly increased HVA calcium current density and integral current but did not alter the steady-state activation and

voltage-gate Ca®" channel currents in these neurons using whole-cell configuration of patch-clamp technique.

steady-state inactivation properties of HVA Ca* channel in the offspring rat CA3 neurons.. The maximal HVA calcium current
density was -40.89+0.31 pA /pF in the control group (n=10) and -49.44+0.37 pA/pF in PNS group (n=8, P<0.01). The
maximal integral current of the HVA Ca* channel was 106.81+4.20 nA*ms in the control group (n=10) and 133.49+2.59
nA*ms in the PNS group (=8, P<0.01). Conclusion Maternal exposure to stress during the critical phase of pregnancy may

result in long-lasting effects on the ion channels of the hippocampal neurons in the offspring rats.

Key words: patch clamp; hippocampus; calcium channel; prenatal stress; CA3 neurons

KA WL g i 58 3R B, 2E i IR 855 I R 5 e
MUR R, K APE Bl s %5 FARES R T RE o 7™ B W
AT AR B & AR B A R s Ry 2 e
PRITAT N BT 505 X5 7 1) 38 1 e T 1) 2 2] B2 4
BT B - A - R (HPA) il i) 17 s 15
718l Maccari S ST IESS P ETV G | EACHPA
Ik B N5 R AR 43 DA T B T Bl KT T R A O

ik B R S5 P 2 6 W) 4 T ) DR W AR iE i

%5 H 88 :2006-03-21

EETWE  FHK A RP 4 (30270445)

Supported by National natural Science Foundation of China (30270445)
EERB 4 77, (1967-), J , B 242, 1989 47 5l T3] JL Ui i K2 A=
W F B VG 8 A8 58 R I g A B Tl T A A S 2 A B
7%, HL3E 029-85274974 , E-mail: caiqabc@]163.com

WAEE R LR R, W T A ST Y LS . 029-
82655669, E-mail: zlzhu@mail xjtu.edu.cn

TSRS LI, WREERY 5 h L T R 2 1k
(MRs) FlEh Je Jo i 28 32 1 Wl Rz 0 0 22 32 1 (GRs) [ B
A UG AR T A B A RS e o I 3 e N A3 L
il T VA L 2 T B I P R

FEL R 1] 45 455 3 3 (VGC Cs) 2 45 55 1 P9 37 10 3 22
WL, W20 VGCCs ¥ M 2 Fh )i, A0 45 o Jo B il
ZE il AT FAPEFN B N Gk M, 2k S IE (1Y ik £ Ca®
WA B TR 20 B IR #2850 VGCCs R i HL
FEMCHSME DA AP — 2R AT /N A Ak v AL
T, HRIE B AR 7 % Ca? B 5 T 5
Ca* iliH o5 — 2 ] Bl ok 2 W A Ha A S8 R Ry s vl
PEEE Ca? IE ™ FRATSEE = DI s s £ 0, 7= A
I35 0K B D CA3 M gclife iy Ca2 F
P P34 2 (ROS) ™, HO, X ROS, iJ 514
iR ) 155 % A IR [ 4 200 L- B Ca> Y, B



%9

BT SE RIHON T RO B CA3 DX 28 70 e L TR T Ca® 3838 50 ) 2 R AR Y 52 ) - 1289

WFIT A, 2R I SN T T b 28 e R R R IO
(HVA) 8558 18 i ma {1, B L AR BFSE B9 HVA
Y S AT R I S R i L O AR R R
h CA3 #1220 HVA 4538 38 HL I 5200

1 MRFFE
1.1 H#5ME

T - N TG ALY (mmol/L):248 JEMH (1.25
NaH,PO, 2KCl.1 CaCl,.2 MgSO,.1 MgCl,.26 NaHCO; ,
105 458, JHERRR I pH A 7.4, Fn i 40 A 51 4 L
(mmol/L):150 NaCl.,5 KCI.1 MgCl.2 CaCl,.10 HEPES
10 % 8%, JH Tris-base # pH A 7.4, &ALV 2 B 4-
A E | A A F b EGTA MgATP,
Na2GTP HEPES % Iy [ Sigma (3 [H), K& &K
(TTX) R iATAbAK = W 5 7= i, H b 24 5t 349 8 17 43
Mrali gl ™ it o 6 B OR 2% 2 Axoclamp 200B(Axon
Instruments, CA,USA),
1.2 Sy Az

S99 H Sprague-Dawley KB, HI P4 % 3238 K2
P 2 e 52 55 3 s S L o BUAT EPE R BRL(230~250 g)
5 A T2 D5 R R BL(280~350 ) B 9:00 & %,
K H = 8:00 FEATBHIE W B, K5 T B I AR RS 0
K, 2RISR, PR S R IR TR 22 °C
M 60 % .12 h:12 h O - BRI 3h 4 B h (- 8:00~
W 20:00), B A SE5 A ] 1 B ROk iE R, SEER A 2
2H X} B8 2 (control, CON), Z2 N 25 4T fay b 4 5 107 84 41
(prenatal stress, PNS), 22 5 14~20 K 45 T W 2 [ 34 .
FAE I RE R 3 K, BEIK 45 min, HAGJE1E— 1% B
F14) B8 R4 S5 b [ A T 26 B (DA% 6.8 em) R AT, 2% B
Uiy B A 38 KU — i [, 55— i AR 3l R i
MR, B S 2 Bk, BERAE 8:00~ 11:00
12:00~15:00,16:00~19:00 [X [i] Fifi #1145 T 5 48 1 % , 55
WIH A DT 2 h,
1.3 M &BELE R Ay B iGN ET

22 SCHR A A £ T D i R 0 43 i T 20T 9
W AE 17 10~15 d F B2 2 Bk Rk e 97 3k | 3K
I 0 T A R KR Y RERE - O TR
o R B RS R AL (MAT52,
Campden Instruments) I, YJ i} 400 wm M5 7, 8 i
R 2 AT AL TN A B o T A TR R R v TR
PRFFLE 18~22 C I H =4 1 h, K5 Kk A & T B
it W N (protease Type X IV ,2 mg/6 ml #x #E 21 }g b
%) ,32 °C Bigff 30 min, HHFE0E 4654 . BEAR IS, W Uk
G Fr 3 U, T EURRT A bR E A BN TP R E 1.5 he
VO SERT, fE F K e i £ Sk #LEC CA3 X,
W BE 1 JLAS CA3 X4l 2L e AR [A] 11 42 1) Pasteur 4

NG B IRAT, HE 2 min, WORANE R KT T
FEE g A o 15 min S5, FH AU R A v 20 R A
PR TR, 25 B0 o 3 7 b R T BE f v
1.4 d&A®itx

o7 FH 8 R4 40 6 Pl S B S A i S e 3
ORE B R Bt BE A, 7E B W HL ] A (P-97, Sutter
Instrument, Novato, CA) |22 = 7 il B 8%, I 3%
AbH ., BRI AR REE R NS, TR P E Y
3~6 MQ , HiLf55 2 2 kHz 383, REESIH N 10 kHz,
PG R BEL (12~18 MIQY) |, 4 401 i i Fl 25 3 3 02 50%
~70% . HCHE R A AL SRS I 1322A BB i 4 2
2L I pClamp8.2 #1441 (Axon Instrument , 5%
(=) Pentium 4 F A , 75 HEBR A L 1] 45 H T T4
T, W2 10 mmol/L Ca* ik #8001 S HL R 1] 4%
BB RN 0.5 wmol/L TTX BH W Na* il
Y, AN Cs U K. HUI MBI T 4-AP
S TEA* BHIBr K38 1 FL i . F AR S 4 A ( mmol/L):
140 TeaCl .10 CaCl, .10 HEPES .10 #j %j 4 , J] Tris
B E pH 4 7.4, B AW ( mmol/L): 130 CsCI,10
EGTA .3 MgATP 0.3 Na,GTP .10 HEPES .10 % %j ¥ ,

AL pH Ry 7.2,

1.5 2547

pCLAMPS.2 %k 4 ic 5% By 5t 4f £ 95 3C 1 &
pCLAMPFITS.2 # A BEAT I 1t 43 A7 , PR SCAF e 46 )5
fi A Origin6.0 #X {:(Microalsoftware, USA) . SigmaPlot
8.0(SPSS Inc., Chicago,IL)# 77 Kl Fl ¢ K656 534 .

2 B#R
21 BARILEOHAFIFAE

S FH % A AH 25 RS R W B A R B B
(DMIRB, Leica,, & FE) WL 4 2k 40 & M 2200, RS
UF R AR 2 G AT G S Y R AT 5 7 MR ; iR
EHEAIE A — B K A TR 28 fULAS R 28,
1 Fi7R o ANE R BT B b e | 8 2 6 1% 240 e 2 4
™ FE P28 TG, R I B b 2 T A L B T B

1 RS BENED CA3 #EMET
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Fig.2 Current density-voltage curve of the calcium
currents recorded in CA3 neurons of the offspring
rats in the control and PNS groups
The average peak current density of the calcium currents of CA3
neurons was significantly greater in PNS group than in the control
group (*P<0.05, **P<0.01 s CON).
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Fig.4 Steady-state inactivation curve of HVA Ca*
currents in the offspring rat CA3 neurons in the

control and PNS groups
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Fig.5 Effects of PNS on integral current of the HVA Ca*

channel in offspring rat hippocampal CA3 neurons
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