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(A) Electron micrograph of an electrical synapse
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(B) Diagram of an electrical
synapse
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» Release of Neurotransmitter
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Clathrin

Protein that forms a
coat that helps shape
the membrane into a
bud that is pulled away
from the plasma
membrane. Removed
after endocytosis
completed.

Dynamin
Protein that pinchs off
the neck of the vesicle
as it buds from the
plasma membrane.
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» lonotropic Receptors
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» Metabotropic Receptors
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RECEPTOR-LIGAND BINDING

Must be saturable
Must be reversible

*Must be specific

oIf It IS a receptor, there must be a biological effect
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» Reuptake and Enzymatic Degradation

Two Mechanlsms of Neurotransmitter Deactivation
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NEUROTRANSMITTER CRITERIA

Must be localized in neuron
Must be released with stimulation

Must be mimicked with exogenous application

Must be pharmacologically active at receptor




» Classes of Neurotransmitters

Glutamate
Aspartate
Glycine
GABA

Amino acids

Dopamine
Catecholamines —— Epinephrine

Monoamines — Norepinephrine

Indolamines —— Serotonin

Nitric oxide
Carbon monoxide

Soluble gases

Acetylcholine Acetylcholine

Endorphins —— See Appendix VI

Neuropeptide —

See Appendix VI




TABLE 4.1 Some Synaptic Transmitters and
Families of Transmitters (Part 2)

Family and subfamily Transmitter(s)

NEUROPEPTIDES
Opioid peptides Enkephalins
Met-enkephalin
Leu-enkephalin

Endorphins
B-endorphin
Dynorphins
Dynorphin A
PEPTIDE HORMONES Oxytocin
Substance P
Cholecystokinin (CCK)
Vasopressin
Neuropeptide Y (NPY)
Hypothalamic releasing hormones

GASES Nitric oxide
Carbon monoxide

BIOLOGICAL PSYCHOLOGY, Fourth Edition, Table 4.1 {Part 2) © SBinauver Associales, Inc




SYNAPTIC TRANSMISSION

. exocytosis

. endocytosis

receptor activation

. heurotransmitter deactivation
. heurotransmitter classes

a
b
o
d
e




» Summary of the Ways Drugs Affect the Synaptic Transmission

n Drum présvents stonage of T.5. in vesicies

ART
{e.g., reserpine—monoamines)
n Dirug inkibils. nbdiasa of T.5.
AMT
{29, Dobulinum nxin—ACn)
n pOSEyTEphG (ECEpions
AD
(2., nicobine, muscaine—=aCh]

Druig shmidades ralgass ol TS
AZD
(8.9, black widdw Spider wnom—ALCH)

Crug shmutates

Dinug blodhs
pOStEyTAPc recaplons
ANT
[9.0.. CLrane, aroping—ACh)

AGI:I' = Hgﬂr1i51
ANT = antagonist
T.5. = transmitter substancea

TIRTHETHTET
[SEHLEE e ]

|

g
Eor

Iﬂ"-."
i

Y
; ﬁffﬂ%]f I
/

MdeC s of
dngs

M VEET

Intitsition |/

Do inactivabes synthsc: eneyma;
inhibits, synthesis of TS

AMNT

I- 0.9 PCPA—Snrodonin)

E MLy

Doy shrruldles Aubonscapion:
inhibits syrithestsnigass of TS
AMT
I'i":.u TS P e = LT |

Drug Blocks pLlceaCopion:
CTads Symitiserebbase of T.5.
AGD

[.1)... choniding—noropinspiring
Drug blocks muplike
AlD

Lhpdirsg
- " \ " ()., COCAinS—Iora min]
A labe
At F n Drug inactivates

ACEhyicholineste e
— MGO
(2., physosbgmine—~ACh)

-

oA mendg |l'|II r\l-'l'll- 1 -

e i

F-L-l—-. wiks ol COCcaneg Biocks
EOpETERE IrEnSOOrler

CHIRITSN




(0[0)

80

G10)

% Maximum 40
Effect

20

Agonist

Partial agonist

Antagonist

10

100

[Drug]

1000




» Actions of Drugs at Binding Sites on Receptors
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