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ABSTRACT

 .Thm biochemical mods of sction of newsoleptics ep the .
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*cal andt eiducrisological e ‘offects e perfoctly exphilwed - -
by the impast of nemvoleptics o the siciatum and on e
. tybero-infupdibular tract. Astipsychotic properties of neste-
_lcpﬁcamlkdyllﬁedto acﬂonolﬁe-uolhbk
aml ‘mesocortienl regioms.

] Some differemces between the various nuroh’ﬂu may
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dopaminegic vecepors. Furthermmee the biochemicsl mods

v ;.otacﬁolofmlqduﬁvessommmneohhm
minergic hypothesis in schizophrenia. The reguistion of the
dopsminergic activily by GABA opetis up mew perspectives
on the satipsychotics of the futwre.

v If CPZ the first neuroleptic was introduced in psyclnatry in 1952
;(Loo Zanﬁan, 1971), it is only in 1963 that it was demonstrated by
B Carlsson and Lindqvist that neuroleptics were ablte to block the
DA trapsmission in the CNS (Carlsson, 1978). The mode of ‘action at
the synaptic cleft level involves both post-synaptic and pre-synaptic re-
.. geptoes (Walters, 1976 Bartholini, 1977a). But we have new evidences
$o- believe. that the consequcnoes of this blockade are dlfferent in the dxf-
ferent DA pathways (Bartholini, 1977b)

.- We shall. now oonsxder sepaxately the effects on the three mam do-
pammerglc systems, the modifications of “these " effects with’ time,’ “the
.relative -affinity of the neuroleptics for the different DA pathways and
-gome other recent findings on the mode of actiqix of the neurblepﬁc
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The effects of neuroleptics on the striatom
ng;ﬁmuo; 1l Boisua
. consider that there are three mam dopammerglc pathways
in the CNS: the njgro-strial system, the meso-limbic and meso-cortical
systems and the tubero-infundibular system. \ )
ol A

The effects of neuroleptics on the striatum were extensively studied

in the receﬂt yem In' acdte: -conditions, W1th a single dose of neuroleptics
the blogkade of post -synaptlc DA reoeptors is followed by an activation
of the DA« pre-synoﬁxo newrons (Seeman, 1977a, Creese, 1976; Iversen,
1975). The turn-over of ‘DA is’ mcreased as it is proved by the increase
of HVA and DOPAC which are the two mam catabo;htes of DA (Glo-
winski, 1974) The blockade of the pre- synaptic receptors that are inhi-
bitors on the DA symhesxs in normal condmons also plays a role in
the actmltlou of the neuroms. (Seeman, 1977b;- Burt 1977; Nowycky,
1977) As DA is an mfubﬂ(iry neurotransm1tter, the Blockade of the
syna}!w receptors ephances “the aotxvuy of the chohnerglc post-
synaptxc neurons (Bartholini, 1977¢). We- know also that the: post-synaptic
receptor is linked to an adenylcyclase system that is activated normally
by the DA (Kebabian, 1978). As a consequence of thé blockade the
Jngrease of the acetylcholme actmty stimulates the DA synthesis in the
Vpre-synaptlc neuron by a feedback ‘mechanism (Scatton et al,. 1976). This
cholmergxc hyperact1v1ty is respons1ble for the well known’ extra-pyramxdal
symptoms SO often present after the administration of neuroleptics. Also
we know that antxchohnerglc drugs like trihexyphenydile can reduce
:‘the 1ntens1ty of the EPS It seems possible that low doses of neurofeptics
;.block only the pre+synapt1c reoeptors (Nowycky, 1977), enhancing - the
'.DA actmty whereas hlgh doses block the post-synaptlc reccptors

reducing the DA transmission. .

) Neuroleptxc dntgs enhance also the activity of DA’ neurons in the

hmblc systems (Anden, '1976; Carlsson 1976). However ‘the -nature of

the post-synaptic neurons is not known at the present momen. Theig-are
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also cholmerglc neurons in the limbic system but they show no modlﬁ-
cation of their activity after the administration of neurolept;cs and ;here
is no evidence to think that cholinergic neurons are in connectlon w1th
DA neurons. So there is a fundamental dlfferenoe between t.he stnatum
‘and the hmblc system with respect to the action of neurolepucs m the
.stmatum cholmerglc neurons are under the control of DA p&thways
whereas in the limbic system there is an independence between the two
'categones of neurons. It is supposed that the antxpsychotxc am?n of the
neuroleptics is linked to their activity in the limbic system ‘(Van Praag,
1977: Crow, 1977) and we can notice that in agreement with the inde-
pedence of the’ cholmerglc neurons the anticholinergic drugs do not mo-
dify the antipsychotic activity of neuroleptics. These data seem to “be
true in the mesolimbic system as well as in the meso-corucal system
made of DA fibers going to the pre-frontal cortex. An hypothesns has
been raised that in these two regions the cholinergic mhlbmon was under
NA control but this point is not confirmed.

The effects of neuroleptics on the tubero-infundibular system

, T’he release of prolactm by the pxtultary cells is under dopammerglc
‘control (Brown, 1976; Creese et al, 1977) and DA is the mam or Thay be
the only ‘inhibitory substance controlling prolactin secrenon The bloc-
kade of the DA tubero-mfundlbular system by neuroleptics produces ‘as &
'consequence an increase of PRL secretion and PRL plasma level. This
effect is at the origin of the endocnnolog;cal side effects of the neuro-
leptics such as galactorrhea, amenorrhea. Finally we must underline
‘{hat the tubero-infundibular system is poorly protected by the blood
brain barrier and that the action of a neuroleptic drug at this level is
‘not a proof of its action into the CNS.

DmemmafmotmmmcsmﬂnmmnA,ym '

The diﬁ'erent neuroptics belong to different chemical families such
as phenothxazmes butyrophenones, benzamides ‘and thioxanthenes. The
affinity of these neuroleptics for the DA receptors is not the same ac-
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cordmg to theu' locahzatxon into the brain, (Laduron and Leysen, 1977).
) ) 7 glvcn neuroleptxc the blockade of the DA receptors can be stronger
'm the ‘striafut than in the limbic system or vice versa. We know for
Tlnstance that thioproperazine has a higher affinity for the striatum than
ifor the 11mb1c system this is true also for haloperldol and pipothiazine
;But 1t is the opposite for sulpmde We can notice also that this prefe-
‘.nentxal affnnty “for the stnatal DA receptors is in agreement with the

fex:stenoe of 'EPS which are very frequent w1th haloperidol and very
"rare thh sulmnde ‘

Differcnsiel effects of neuroleptics on the DA systems s a fumction of
‘ _ Up to very recently biochemical data on the mode of action of neu-
l roleptlcs wete based on single dose in acute conditions of observation.
A pre-treatment of 11 days of the animals with neuroleptics demonstrated
that the data were different in chronic condmons ‘(Lerner, 1977; Scatton
et al, 1975) One ot' the first observation was made with a long acting
depot neuroleptxcs the palmmc ester of plpothlazme It was shown that
after.-an 1mt1al mcrease of HVA link to the hyperact1v1ty of the pre-
;syn,aptxc DA neurons there was 2 ‘decrease of HVA under ‘the baseline
level mdlcatmg a phenomenon of tolerance to the blockade. This pheno-
_menon of tolerance was found only in the striatum and not in the
‘, meso-l1mb1c or. in the meso—oortlcal systems (Scatton 1977). This obser-
) _xation is in agreement with the clinical effects of neuroleptics. "As we
know the EPS very often have a tendancy to decrease or to disappear
after a few weeks of treatment whereas the antipsychotic activity still

remAins.

We demonstrated also recently that there was no phenomenon of
tolerangg, fox. the tnbero—miundlbular system in man and that the plasma
level of prolactine remains high all over the penod of neuroleptlc treat-
ment. This observation. is also in agreement with the persistance. of the
.peuroepdoerinological side effects over the time under neurolepuc drugs.



Sq@mmmmmm\mamum

" Some recent findings seem to demonstrate that thé biochemical mode
of action of meuroleptics is more complex than we thought (Lloyd et sk,
1977; Mao et al., 1977). The specificity of neuroleptics for the DA re-
ceptors. is relative and CPZ for instance blocks also the NA and SHT
receptors. ‘Pimozide is the meuroleptic which seems to have the better
specificity for DA receptors. Almost all neuroleptics show evidence of
direct or mdlrect blockade of SHT neuron functlon (Lloyd et ak, 1977).
1" SHT receptor blockade alone by ncuroleptxcs is not sufficient to give
antipsychotic activity to a compound it seems that the combimation with
DA ‘receptor blockade is a property of the major part of antipsychotic
drugs (Lloyd et ak, 1977).

, Different substances like GABA (Bartholini et al., 1978; Pycock and
Horton, 1976) acetylcholine, histamine, opiates (Multer- and Seeman,

1977) and prostaglandins may play a role in the antipsychotic action of
neuroleptics.

All antipsychotic drugs block DA receptors but clinically ineffective
drugs schizophrenia can also block DA receptors like metochlopra-
mide. This point suggests that besides their ability in blocking DA trans-
mission, antipsychotics could possess other pharmacological properties
not yet discovered. Futhermore therg:ate nOow evidences to show that
the blockade of only a a subpopulation of DA receptors will result with
"anéipsychotic effects (Schwarez ef al., 1978).

~In, conclusion, these new data could lead to a better knowledge of
the b10chem10a1 disorders mvolved in schizophrenia and also 0 the dis-
covery of new annpsychonc agents (Henn et al., 1977)
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ABSTRAIT

Le mode d’action biochimique des neuroleptiques sur les passages
dopaminergiques a été largement étudié. Les contre effects neurologique
et endocrinologique sort parfaitement expliqués par I'impact des:neurd-
léﬁﬁqﬁe’s”;silf [¢ i€ et sur le trajet’ tubero-infantibulaire.

Les Propriétés antipsychotique des neuroléptiques sont vraisembla-
blement liées a4 leur action sur les régions mesolimbic et ‘mesocorticale.

Quelques differences entre les diverses neuroleptiques pourrait &tre
expliquée paf ‘leur action préférentielle sur certain types de recepteurs
dopaminergique. ' ' '

En plus, le mode d’action biochimique des neuroleptiques donne
quelques consistence a hypothese dopaminergique dans la schizophrénie.

La regulation de Tactivité dopaminergique par GABA ouvre de

nouvelles perspectives pour les antipsychotiques du futur.

Ly ke i %
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