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Dissected human hippocampus
and the Hippoampus leria
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Drawing of the hippocampus in
Histologie de Systeme Nerveux, 1911



pocampal pyramidal cells
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Figure 2. Field Guide to Hippocampal
Basket Cells: Qutput

A plathora of distinet molecular, morphologl
cal, and physiclogical features distinguish the
boutons fomed by the two GABAsrgic basket
call types on call bodies of cortical pyramidal
neurons, Action potentials with a nonaccomao
dating firing pattern arive from the cell body of
fast-spiking parvalbumin (PY)-positive inter
naurons to the tesminals, where they open
Ca.2.1 (P/Q-type) cacium channels, Thesa
channels are concantrated at the active zona
1o ensure pracisely timed univesicular release.
In contrast, action potentials with an accomso
dating firing pattem amive from the soma of
regular-spiking cholecystokinin {CCK)-positive
inamaurons to their terminals, wherae they
axclusively open Ca2.2 [N-type) calcium
channels. These chamnels ar distributed
throughout the bouton, but not at the active
zones, resulting in lecse coupling between
the Ca®* source and the Ca®* sensor of exocy
tosis. Furthemmore, these axon terminals have
savaral active zones that alloww multivesicular
mlaaza in an ssunchmno e mannar Tha tean

axon temminal types differ also with regard o presynaptic regulation, as PV-positive axon terminals have receptors for acetylcholine (Me muscarinic)
as wellas for enkephalins or f-endorphin (p-opioid receptor). In contrast, GABArelease from CCK-positive axon terminals can be efficiently controlled
by endocannabinods (predominantly 2-A4G) through the CB, camabinoid receptor and by autocrine GABAg receplors. Finally, estrogen may maobilize
the vesicle clusters to the active zone upon activation of estrogen receptor-o located on the vesicle membranes within a third of the CCK-positive
axon taerminals. Mote that axon terminals are enlargad for clarity, and their relative sizes am not in scale with the pyramidal cell body. (Artwork by

Dr. Gabor Myirl)
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Figure 1. Field Guide to Hippocampal
Basket Cells: Input

[A) Major distinguishing features of the PV and
CCK basket cells on the input side are the
following: PV cells have at least three times
more glutamatergic synaptic (mostly Schaffer
collateral) inputs than CCK cells, whereas the
latter receive serctonergic input from the
median raphe and express 5-HTs, nicotinic «7
and =4 receptors. This is consistent with a
predominantly local excitatory drive for PV
cells and a massive subcortical contribution
in case of CCK cels. GABAergic input of
CCK cells is about twice as dense as that of
PV cells. The white outline of the CCK cells
indicates a longer membrane time constant.
(B} Stimulation of Schaffer collaterals readily
discharges PV cells, which are predominantly
feed-forward driven.

(C) On the other hand, due to their longer time
constant, CCK cells have a unigue abiity to
summate feed-forward and feed-back inputs,
and wil fire only when local pyramidal cells
are also activated (Glickfeld and Scanziani,
2006). The red hale around axon terminals
indicates activation and transmitter release
from the boutons, whereas action potential
discharge in cell bodies is signified by transiu-
cent stars. (Artwork by Dr. Gabor Myiri.)
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Proximal < Transverse axis o Distal

* Unidirectional passage of information through intrahippocampal circuits

= Receives highly processed, multimodal sensory information from a variety of
neocortical structures
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OCHOBHbIe cObbLITUS B (hOPMMPOBaAHUN HEPBHLIX ceTer runnokamMmna
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Box 2. Sequential maturation of GABA and glutamate

silent GABA GABAYGlu

¢ . .‘0
."'. b | 7 ?." \f

TRENDS in Neurosciences
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OcCHOBHbIe COObITUA B (bOpMMpOBaHMM HepPBHbLIX ceTeMn runnokKamna 4YyernoBeka
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