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“Classical” neurotransmitters Neuropeptides

Substance P
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"In the night of Easter, Saturday 1921, | awoke,
turned on the light, and jotted down a few notes on a
tiny slip of paper. Then | fell asleep again. It
occurred to me at six o'clock in the morning that
during the night I had written down something most
Important, but | was unable to decipher the scrawl.
That Sunday was the most desperate day in my
whole scientific life. During the next night, however, B G
| awoke again, at three o'clock, and | remembered  Nopel prize, 1936
what it was. This time | did not take any risk; | got —_—

up immediately, went to the laboratory, made the f 4% 4.2
experiment on the frog's heart, described above, and | 81
at five o' clock the chemical transmission of nervous  © »
Impulse was conclusively proved."
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Nerve Gas (e.g., Sarin)
Irreversible inhibitor of AChE
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Classification of the monoamine transmitter substances

« Catecholamines ® - * Indolamines
— Dopamine S — Serotonin
— Norepinephrine S N::&:
— Epinephrine (adrenalin) 2 e
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Julius Axelrod Ulf von Euler Arvid Carrlson

Nobel Prize 1970 Nobel Prize 1970 Nobel Prize 1994
Chatecholamines Norepinephrine Dopamine

Release and reuptake
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Rhythmic tremor often occurs at first In one hand,
where it resembles the motion of rolling a pill be-

tween the thumb and forefinger.

Difficulty rising o
from a sitting position

is a common sign of .
disordered control over
movement, Some ’
patients report feelings * 2
of weaknessandof
being restrained by gk Y

COMMON SYMPTOMS of
Parkinson’s disease include tre-
mor, muscle rigidity and bradyki-
nesia—slowing of movement and
loss of spontancous motion. Dis-
orders of balance and changes in
handwriting may also be seen.

upright reflects
impairment of
balance and

Muscle rigidity shows itself in
the cogwheel phenomenon:
pushing on an arm causes it to
move in jerky increments instead
of smoothly.
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Deep brain stimulation

N1 ,°7H MIWP ORN? MVOIN 2°XRINW IR ,NIDINNTN 2OYOWIN ROW 1101270 912

D°1°VIAT TN SHRW 213 MITINVRYR NIPNWIN 72 NOMIN°I 717300 vXaY
SINTINTT W IR DR FINAY 2AWT AXIPY NI MTINVRYRT .01
SURITY 070 DAY D10

NOONAW 71302
7IN°1 DX O°X10
SITIN0PIRT NI
2101 111K 120
wnw 9% .0%110°0
2237 R Tvwa
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The mesolimbic dopaminergic system
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Biosynthesis of Norepinephrine (noradrenaline)
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Stimulation and inhibition of adenylate
cyclase by different NE-Induced G-proteins
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Figure 6.25

Stimulation and inhibition of adenylyl cyclase by different G-proteins. (a) Binding of NE to the 3 receptor activates G,
which in turn activates adenylyl cyclase. Adenylyl cyclase generates cAMP, which activates the downstream enzyme protein
kinase A. (b) Binding of NE 1o the «, receptor activates G,, which inhibits adenylyl cyclase.
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Tricyclic antidepressants block the
reuptake of norepinephrine and/or serotonin
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Amino aclds neurotransmitters

Excitatory amino acids (Glutamate) Inhibitory amino acid (GABA)
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Classification of glutamate receptors
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The NMDA receptor
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Excitotoxicity: Activation to death
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GABA synthesis
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Benzodiazepines (e.g., diazepam (Valium), Zanax, Clonopin,
Ativan, Librium) are indirect agonists (DBIl=Inverse agonist?)

Chlordiazepoxide Diazepam
(Librium) (Valium)
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Effects of Ro15-4513, an Alcohol Antagonist. Both Rats Received
an Injection of Alcohol, but the One Facing Us Also Received an
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Neuropeptides

Substance P
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Co-localization of classical neurotransmitters and neuropeptides
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Localization of opiate receptors within the
brain (Red=high density)
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