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_____svnaptic contacts of the en nassaae tvoe with dendritic spines (Blackstad. 1958). each

fibre making contact with many granule cells. The synapses are restricted to the
middle third of the molecular layer, and account for nearly 40 9, of the total synaptic
population in that region (Nafstad, 1967); the origin of the remainder is not known.
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Fig 1. A. diagrammatic parasagittal section through the hippocampal
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formation, showing a stimulating electrode placed beneath the angular

bundle (ab) to activate perforant vath fibres (op). and arecording micro- _
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W

course of an exveriment freauent checks were made to ensure that the resnonses

“

remained maximal. and appropriate minor adiustments of the electrodes were made

J
if_thev were not. Adiustments of this sort were more frequentlv necessarv when

_——————————

recording from the synaptic layer, but even there stable recordings for periods of an
hour or more were not uncommon.

With the above arrangement the same stimulating electrode was used for both

I
. could not be excluded. In order to control for this contingencv. we adonted in later
e

! 4
experiments a. rather different design. This exploited the fact that the perforant
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seen in the superimposed averaged records shown in B. Conditioning had

spii(e (B and F ), on either side. It is worth noting that a later experiment
on a more lateral and previously unstimulated segment of the dentate area
in the same animal produced potentiation of all three parameters (Fig. 2).
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R amolitude of the extracellular notential. V.. is related to the evoked mem-

—_ e
Vo= - AVu+tK, (1)

— re r: and 7. are the resistances per unit length of the internal and exter-
“_ﬁ

. T

nal media respectivelv. K is a gg_;m containing constants of integration
r - 1
T

See—— _—
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excitability of the population, and this could be controlled either by
intrinsic factors, such as those which determine threshold, or by the

extrinsic modulation of tonic¢ excitatorv and inhibitorv aﬂ'eregg %EEEEE!:

Again, either mechanism might be available for long term modification.

We now examine our results in the licht of these various possibilities. ]

Evidence against an increase in the size of the perforant path volley

We were not able to detect g presvnaptic compound action votential,

and thus to obtain a direct measure of the size of the presynaptic volley.
It is, however, unlikely that the number of perforant path fibres excited by
the test vollev increased significantlv after mnd:tmmg__gmgg_thgmg_

no reduction in the threshold for evoking an e.n.s.n. after chMm_and

, size of the afferent volley with stronger shocks before conditioning, It seems

since the potentiated response could not be mimicked by increasing the
















