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1 Zlel des Seminars

Nicht nur reine Wissensvermittlung, sondern auch Verstandnis fur
Zusammenhange von
- Cerebraler Biochemie einerseits und
- psychosozialen Entwicklungsbedingungen andererseits
- Entwicklung fangt nicht erst nach der Geburt an:
pra- und perinatale Faktoren

-, Kinder sind keine “kleinen Erwachsenen ™.
das heildt: das immature Gehirn reagiert auf
Umwelteinfllisse anders als das erwachsene Gehirn
sprich: auch Psychopharmaka sollten ,altersspezifisch
entwickelt und eingesetzt werden
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Ml Psychopharmakotherapie bestimmt von
zufalligen Entdeckungen

Auch wenn heute mehr Uber die Wirkmechanismen
bekannt ist, z.B. dass alle Psychopharmaka in
iIrgendeiner Form die synaptische Neurotransmission
modifizieren und dies in Testmodellen untersucht werden
kann, ist in den vergangenen funf Jahrzehnten die
Psychopharmakotherapie nicht GUber das Niveau der
zufalligen Entdeckungen hinausgekommen

(jungste Beispiele: Atomoxetin, Aripiprazol).




Begriff Psychopharmakologie wurde 1920/21 gepragt

- Macht und Mora, Pharmakologen, untersuchten die Wirkung von
Opiaten auf das Verhalten von Ratten

- Max Lewandowsky (1876-1918), Charite, Berlin, zeigte 1898,
dass Extrakte des Nebennierenmarkes dieselbe Wirkungen wie
eine elektrische Reizung sympathischer Nerven haben.

- John Langley, Cambridge, 1901, entwickelte die Idee von
,Jreceptive substance” und ,receptor*

- Loewi und Navratil identifizierten 1926 Acetylcholin als ,Vagusstoff*
= Ubertragerstoff im parasympathischen Nervensystem

- Dale hatte schon 1914 Acetylcholin als Transmitter der
neuromuskularen Ubertragung beschrieben




The treatment of depression was revolutionized about
50 years ago, when two classes of agents were discov-
ered—entirely by serendipity—to be effective antide-
pressants: the tricyclic antidepressants and the mono-
amine oxidase inhibitors. The original tricyclic agents
(e.g., imipramine) arose from antihistamine research,
whereas the early monoamine oxidase inhibitors (e.g.,
iproniazid) were derived from work on antitubercular
drugs. The discovery that depression can be treated
with these medications provided one of the first clues
into the types of chemical changes in the brain that
regulate depressive symptoms. Indeed, much depres-
sion research over the last half-century was based on
the notion that understanding how these treatments
work would reveal new insight into the causes of de-

pression.

Nestler et al., Neuron 2002
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D HISTORIE

Leandro Panizzon
geb 1907
synthetisierte
Methylphenidat
1944,

Auf dem Markt seit
1954

,Effekt ist milder and
langer als die Wirkung
von Coffein”

CIBA 1957

The Panizzons

Rita > RITALIN®

Dr. A. G. Liiilih

Marguerite
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Table 1. Examples of Age-Specific Usual Doses of Drugs Commonly Usad in Pediatric Madicine. ®

Drug

Gentamicin

Ceftazidime

Clindamycin
Carbamazepine
Fhenytain

Phenobarbital

Theaphylline

Digoatin

Capiopril

. o
I

Ranitidine

Meonates

2.5 mg/kg every
12 hr

50 ma/kg every
12 hr

15 mg kg every
3 hr

Mot established

25-40mgkg
every 12 hr

J=d mg/kg every
24 hr

0.5 mg/ka/hr

48 ug/ka every
24 hr

0.01-0.05 mg kg

every 3—12 hr

0.75-1.0 mg kg
every 12 hr

Average Dose
Infants Children
2.5 mg/ kg every 2.5 mg/kg every
&4 hr 3 hr
50 mg/ kg every 50 mg/ ka every
8 hr & hr
10 mg kg every 10 mg/ kg every
&4 hr &4 hr
310 mg/kg every  3-10 mg/ kg every
&hr 3 hr
23 mg/ kg every 2326 mg'kg
EBhr every 3 hr
2.5=3.0mg kg 1-4 mg/ kg every
every 12 hir 12 hr
0607 mg/kg/hr  1.0-1.2 mg/kg'hr

7.5-12.0 g/ kg
every 24 hr

1 ﬂ'l -

1503 m Ir"rlcg
every B-12 hr

0.75-1.0mg'kg
every 12 hr

~
LF A

3-8 pg/ kg every
24 hr

[ T | .'".I.-__ —

mg/ kg

BVETY 12 24 hr

1 mg/ kg every
6-12 hr

Adults

1-2 mg/ kg every
3 hr

14-23 mg/kg
every 8—12 hr

§—12 mg/kg every
8-12 hr

58 mg/ kg every
12 hr

2 mg/ kg every
12 hr

0.5=1.0 mg'kg
every 12 hr

0.5-0.7 mg/kg/hbr

14-40ugkg
every 24 hr

0.2-04 mg'kg
every 812 hr

0.7 mg/ kg every
68 hr

Primary Determinants of Difference
in Age-Related Doses

Pharmacokinetic: apparent renal «lear-

ance and apparent velume of distri-
bution

Pharmacokinetic: apparent renal <lear-

ance and apparent volume of distri-
bution

Pharmacokinetic: apparent hepatic
clearance

Pharmacokinetic: apparent hepatic
clearance

Pharmacokinetic: apparent he patic
clearance

Pharmacokinetic: apparent he patic

clearance, followed by apparent
volume of distribution

Pharmacokinetic: apparent hepatic
clearance

Pharmacokinetic {apparert renal clear-
ance followed by apparent volume of
dis-l:ributin:un] and pharmacc}d}fnamic

Pharmacokine
clearance

Pharmacokinetic: apparent renal «lear-
ance, followed by apparent velume

of distribution
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Hauptmechanismen der Hirnentwicklung

» Progression und Regression

» progressive Myelinisierung

» regressives ,Pruning“ (ktrzen, stutzen,
reduzieren) von Synapsen und Axonen
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» Seven Processes in Neurotransmitter Action

Neurotransmitter molecules are syn- | § 4 'ﬂgl 4 Synthesizing
thesized from precursors | - % | T enzymes
under the influence of enzymes. . %
[| AN Neurotransmitter
[ |
Neurotransmitter molecules are [ i i‘, || precursors

stored in vesicles,

Neurotransmitter molecules
that leak from their vesicles
are destroyed by enzymes.

Action potentials cause vesicles to
fuse with the presynaptic membrane
and release their neurotransmitter
molecules into the synapse.

Released neurotransmitter
molecules bind with autore-
ceptors and inhibit subsequent
neurotransmitter release.

Released neurotransmitter
molecules bind to postsynaptic
receptors.

Released neurotransmitter mol-
ecules are deactivated either by
reuptake or enzymatic degradation.

I
/ Postsynaptic
i receptor



» Reuptake and Enzymatic Degradation

Two Mechanisms of Neurotransmitter Deactivation

Neurotransmitter
+9® o°F
Mw

Reuptake

Deactivating
enzyme

Deactivating Enzymes




Some Mechanisms of Drug Action

Agonistic Drug Effects

Drug increases the synthesis of
neurotransmitter molecules
(e.qg., by increasing the amount

» Mechanisms of Drug Effects

Antagonistic Drug Effects

Drug blocks the synthesis of
neurotransmitter molecules
(e.q., by destroying synthesiz-

of precursor). Ak ing enzymes).
qar

Drug increases the number of
neurotransmitier molecules by

: . Drug causes the neurotransmit-
destroying degrading enzymes.

ter molecules to leak from the
vesicles and be destroyed by

Drug increases the release of degrading enzymes.

neurotransmitter molecules
from terminal buttons.

J
?ééﬂ‘! Drug blocks the release of the
Drug binds to autoreceptors % neurotransmitter molecules
and blocks their inhibitory effect . from terminal buttons.
on neurotransmitter release. f
1 |\

Drug binds to postsynaptic re-
ceptors and either activates
them or increases the effect on
them of neurotransmitter mol-
ecules.

Drug activates autoreceptors
and inhibits neurotransmitter
release.

TN
Drug is a receptor blocker; it

Drug blocks the deactivation N:
neurotransmitter molecules by binds to the postsynaptic re-

blocking degradation or reup- ceptors and blocks the effect of
take. the neurotransmitter.
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» Summary of the Ways Drugs Affect the Synaptic Transmission

DCrug sarves as pracursor Drug inactivates synthelic enzyme;
AGD P Precursor inhibits synthasis of T.S.
{e.g., L-DOPA—dopaming) ANT
(e.0., PCPA—serotonin)
@nzyme
u Drug prevents storage of 1.5, in vesicles

ANT

: ) Drug stimulates autoreceplorns;
(8.0., FEserping—monoamings)

inhibits synthesisfreleass of T.5.
ANT
{2.g., apomarphing—dopaming)

Transmitter
n Drug stimulates release of T.5. substance

AGO
(e.0., black widow spider venom—a~ACh)

O]
-

B
H Drug inhibits release of T.S. i

AMT Inhibition
{e.g., botulinum toxin—ACh) \
| |
P -

Drug blocks autoreceptors;
increases synthesisirelease of T.S.
AGOD
(&.Q., clonidine—norepinephring)

. /\n Drug blocks reuptake
; Choline AGO

Drug stimulates
postsynaplic receplors ae s !

AGO . {e.g., cocaine—dopaming)

+
aceiate
hE Drug Inactivates

® acetylcholinesterase
AGO
{e.g., physastigmine—ACh)

N
{e.g., nicotine, muscarine—ACh)

Drug blocks f } ][ H ][

postsynaptic receptors

ANT
(e.9., curare, afropine—ACh) Malecules of
drugs
Dopamine transporters * +— Dopamine N
AGO = agonist

ANT = antagonist
T.S. = transmitter substance

.o « Molzcule of cocaing blocks
dopamine transporter

\. T J/
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a Zusammenfassung und Ausblick

- Bessere Erforschung der Pathophysiologie der psychiatrischen
Erkrankungen ist Voraussetzung flr eine gezieltere Psycho-
pharmakologie.

- Immer noch sind zu wenige tatsachliche zusatzliche Wirkungen
der von uns eingesetzten Psychopharmaka bekannt.

- Uber Untersuchungen der Wirkmechanismen der psychotropen
Substanzen lassen sich auch wieder Rickschlisse auf die Patho-
physiologischen Zusammenhange der Stérungen ziehen.




| Vielen Dank
Kinder- und Jugend-
psychiatrie/Psychotherapie fu r I h re
Universitatsklinikum Ulm .
- Aufmerksamkeit!

Andrea G. Ludolph
e-mail: andrea.ludolph@uni-ulm.de




