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Fig, Experimental arrangement (a)and the effects of brief tetanization (b),

a,diagram showing the arrangement of stimulating(stim)and recording(rec)electrodes.
Abbreviation; pyr—stratum pyramidaley, Sch—Schaffer collaterals;anti—antidromic
stimulation; ortho—orthodromic stimulation, b, extracellular responses from stratum
pyramidale (left column) and stratum radiatum(right column) ,20min after tetanus
(solid), control (dotted) , 1, 2 —norma! ACSF perfusion; 38, 4 —PTX-contained
ACSF perfusion,
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Tab, Effect of Soman-contained ACSF perfusion 20 min on the
PS evoked by orthodromic stimulation (XZXs)

Time PS amplitude (mV) PS latency (ms) PS width (ms)
Prior perfusion 6.651+0,5964 3.7240,4782 3,0740,3929
After perfusion lst 15 min  8,94%1,1102%* 3,5810,7201 2.8710,4510
2nd 15 min  8,620,9755%* 3,6930,5600 3.01%0,5102
3rd 15 min 7,11%0,9157 3.7330,6029 3.08%0,3012
4th 15 min 6,77210,8420 3.8030,4818 3.1140,3125

** Significant difference compared with prior Soman-contained ACSEF perfusion,

(P<0,05, 6 slices)



428

4 W #

B A SE W T WAL B U 5 R SR B ¥ & M2 R e e S R AR — B, WA
RO RIE T Schaffor i B - ¥ & 47 4538 B T EC A K R MMy~ 4L LTPO, [=nt, W1 5l
BE R WPSIHIEMIEPSPY) 2R 28 (L] SOB S ik i (536 8 R (L. FHL, A LR AEKX
RERE DT CA R RIS R iR L TP REm X B IR AR 3H17 W %,
YREW, EATRLMAT, EWACSFEREN, KEEMATHZMBZHLTP, o 8%
L5 IRE — B o PTX SRR FEmIE 2RI L TP 1 R 0 5 (L 37T R R A
JEY- BT B AN TR N RBAT RO ® . KASIRMAHREDN RSB &
TERRMEE RS R LY AN, HSPTXWSLERMK, KARMGLTPE b,
WY F LR EE DS LTPE R Ema e W AN H A RTS8 Fi#EKA
SHNMDA Stk — v A, KAXLTPEHMEM A6 S 55 &= AT 8
TAERK B Somanid K RS 1B Ik C A | (X7 & 475 AL 1 3 A 2 il o SR Ak 35 4 ) FBLGRE BB
%UD, KIL¥ W BT Somandg it # P R SR AR M A Z PSRBT SRR, B8 #
FASRALFESE R Ak, ABX AP R IR RUT AT (80 A A TR AE R AR ERAE R 48 & 1 A
Somanff LTPFIHF TR, B HALTPHE LA RMNBIENEEER, XFXHHL T ERE
WAERBBRGE RAR A T, B LR AL N R O e Bk — 25 BB

$ ¥ X MW

1, Collinger GL, NMDA receptors-their role in long-term potentiation, Trends Neu-
rosci 1987;10:288~293

2, Andersen PA, Sundberg SH, Sveen O,et al, Specific long-lasting potentiation of
synaptic transmission in hippocampal slices, Nature(Lond)1977;266:736~737

3. Gustafsson B, Wigstrom H, Physiological mechanisms underlying long-term poten-
tiation, Trends Neurosci 1988;11:156~163

4, Schwartzkroin PA, To slice or not to slice,In“Electrophysiology of isolated mam-
malian CNS preparation” edited by Kerkut GA, Wheal HV,p15~50

5. Hopkins WF Frequency-dependent noradrenergic modulation of long term potenti-
ation in the hippocampus, Science 1984;226:350~ 351

6. Doller HJ, Perforant pathway-evoked long-term potentiation of CAl neurons in
the hippocampal slice preparation, Brain Res 1985;333:305~310

7. Hass HL, Rose G,Long-term potentiation of excitatory synaptic trans-mission in
the rat hippocampussthe role of inhibitory processes, J Physiol 1982;329:541~52

8, Wigstrom H, Gustafsson B, Facilitation of hippocampal long-lasting potentiation
by GABA antagonists,Acta Physiol Scand 1985;125:159~172

9, Hablitz JJ, Picrotoxin-induced epileptiform activity in hippocampus:role of endo-
genous versus synaptic factors,] Neurophysiol 1984;51:1011~1027

10, Westbrook GL, Lothman EW, Cellular and synaptic basis of kainic acid-induced
hippocampal epileptiform activity, Brain Res 1983;273:97~109

11, Lerma J, Kushner L, Zukin RS,et al N-Methyl-D-aspartate activates different
channels than do kainate and quisqualate,Proc Natl Acad Sci USA 1989;86:2083~2087

12, #ERE XER FHB. RENAREAEIRAECAIREFEFRZHBANER. TEEE
WA 1988,4:156~160

(W F%: 1991.02,06;, {&Fl: 1991.07,26)



BETRKEFRIOUENISEES I 429

Long-term potentiation and the effects of 3 convulsants on its

induction in hippocampal slices of rats

Xiao Minyi, Liu Zuozhou (Department of Physiology, Third Military Medical College,
Chongging, 630038)

Abstract Long-term potentiation (LTP) of synaptic transmission between
the dendrites of the pyramidal cells of CA, region and the Schaffer-commissu-
ral pathway was induced with electric stimulation in the isolated hippocampal
slices of rats, The effects of 3 convulsants, soman, kianic acid, and picroto-
xin, on the induction of LTP in this region were observed, It was found that
a short series of electric impulses could effectively induce LTP in most of the
slices of the hippocampus and the amplitude of the population spikes showed
a similar change as the field excitatory postsynaptic potential did in the rising
phase, Picrotoxin could facilitate the induction of LTP when it evoked an
epileptoform electric activity in the slices, kianic acid could also evoke an
epileptoform activity but significantly blocked the induction of LTP, and soman
could not evoke obvious epileptoform activity but blocked the induction of LTP,
The above findings suggest that a short series of electric impulses can effecti-
vely induce LTP between the pyramidal cells and the Schaffer-commisural
pathway in the CA, region,the effects of epileptoform activity on the induction
of LTP depends on the mechanism to evoke the epileptoform activity, and the
effects of soman on the induction of field potential may involve the noncholi-
nergic system in the synaptic connections,
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