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Four classes of activity mediate neurotransmitter transport. The transport of
neurotransmitters across biological membranes is mediated by four distinct classes of
transport proteins with no sequence similarity to each other. Plasma membrane
transport (blue and purple) uses the movement of Na* down its electrochemical
gradient to drive the reuptake of neurotransmitter against a concentration gradient.
However, one class of plasma membrane transport activity (blue) requires Cl-in
addition to Na* and includes the GABA, monoamine, glycine and proline
transporters. Although shown only in the presynaptic neuron (above left), some of
these transporters are expressed predominantly if not exclusively by glia. The
excitatory amino acid transporters (purple) do not require cotransport of CI but do
involve the cotransport of H* and exchange for K. Shown in glia here (lower right),
different members of this family are also expressed by neurons, but usually in the
post- rather than the presynaptic cell. Vesicular transport (red, orange) involves the
exchange of lumenal protons for the cytoplasmic transmitter and hence relies on a
proton electrochemical gradient made by the vacuolar H"-ATPase (black). However,
the vesicular monoamine and acetylcholine transporters (red) rely predominantly on
the chemical component of this gradient (ApH), whereas the vesicular amino acid
transporters (orange) depend principally on the electrical component ().
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Figure 12-15 The impact of an inhibitory
current in the postsynaptic neuron depends
Cell B on the distance the current travels from the
active Yy h synapse to the cell’s trigger zone. In this hy-
59 ’“&*’?"'\/’“ -85 mV—___ pothetical experiment the inputs from inhibitory
' axosomatic and axodendritic synapses are
compared by means of recordings from both
the cell body (V4) and the dendrite (V) of the
postsynaptic cell. Stimulating cell B at the axo-
somatic synapse produces a large IPSP in the
cell body. Because the synaptic potential is ini-
tiated in the cell body it will not decay before
arriving at the trigger zone in the initial seg-
ment of the axon. Stimulating cell A at the axo-
dendritic synapse produces only a small IPSP
in the cell body because the potential is initi-
ated so far from the axon hiliock; it decays as if
spreads to the cell body.
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B Spatial summation

Lenght constant = costante di spazio

B. The length constant of a postsynaptic cell (see Figure 8-5)
affects the amplitudes of two excitatory postsynaptic potentials
produced by two presynaptic neurons (A and B). For illustrative

purposes, both synapses are the same distance from the post- cd”
synaptic cell’s trigger zone in the initial axon segment, and the » W)

current produced by each synaptic contact is the same. If the o
distance between the site of synaptic input and the trigger
zone in the postsynaptic cell is only one length constant (the
postsynaptic cell has a long length constant of 1 mm), the
synaptic potentials produced by each of the two presynaptic
neurons will decrease to 37% of their original amplitude by the
time they reach the trigger zone. Summation of the two poten-
tials results in enough depolarization to exceed threshold, trig- ,
gering an action potential. If the distance between the synapse AB
and the trigger zone is equal to three length constants (the
postsynaptic cell has a short length constant of 0.33 mm), each
synaptic potential will be barely detectable when it arrives at
the trigger zone, and even the summation of two potentials is
not sufficient to trigger an action potential.
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Figure 12-13 Central neurons are able to integrate a variety A Temporal summation

of synaptic inputs through temporal and spatial summation Recording
of synaptic potentials.

A. The time constant of a postsynaptic cell (see Figure 8-3) af-
fects the amplitude of the depolarization caused by consecu-
tive EPSPs produced by a single presynaptic neuron (A). Here
the gwﬁm”{: current generated %::}y the pf&gy%&m’c neuron is
nearly the same for both EPSPs. In a cell with a Jong time con-
stant the first EPSP does not decay totally by th@ time the sec-
ond EPSP is triggered. Therefore the depolarizing effects of
both potentials are additive, bringing the m&amfmm@ potential Bl
o AN T , ynaptic
above the threshold and triggering an action potential. In a cell current
with a short time constant the first EPSP decays to the resting
potential before the second EPSP is triggered. The second
EPSP alone does not cause enough depolarization to trigger an

action potential. Synaptic
potential
T = COETANTE D TEMPO A%y long time

: constant

MEHBRANA = JLu Cy,y (100 ms)

" Short time
Da: Kandel et al., Principles of Neural Science, IV ed., McGraw-Hill {?ﬁf}:mﬁi%g‘gg%

{20 ms)
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CLASSICAL TRANSMITTER NEUROPEPTIDE
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