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effect on experimental catatonia. Barbituric substances seem to have a negative, although modest, 
effect on the catatonic state (Group 7). 

The results obtained are in agreement with the observations made by SPIEGEL8 with cocaine 
and benzedrine, by KENNEDY6 with metrazol, by DIVRY AND EVRARD8 with epinephrine, by BARUK1 

with scopolamine, and by BALESTRIERI 1with anti-parkinsonian compounds. They are not, how
ever, in agreement with the findings published by DIVRY AND EvRARD3 for caffeine, picrotoxine, 
and strychnine. 

The main interest of our experiments rests in the recognition of the clearly synergic effect that 
cholinergic drugs have on the intensity and duration of experimental catatonia and of the clearly 
antagonizing effects of amphetamine derivatives and Ritalin, which materialize soon after the 
introduction of these drugs, through a dramatic change in the animal's state. In bulbocapnine 
intoxication the cataleptic syndrome does not appear again after the exciting action of these drugs 
is extinguished, whereas chlorpromazine catatonia and especially reserpine catatonia disappear 
temporarily for even two or three hours with amphetamine and Ritalin, and then reappear with the 
same intensity. This is due to the longer duration of the action of reserpine and chlorpromazine, 
whose cataleptizing doses are rather high. In fact, reserpine doses are just a little below sub
lethal levels. 

The marked influence on experimental catatonia of cholinergic substances and amphetamine 
derivatives (whose action, according to modern views, should take place mainly in the reticular 
substance of the brain-stem and hypothalamic centres) suggests that the action of cataleptizing 
drugs takes place substantially at the subcortical level, contrary to the long-held theories on the 
importance of the cortex in the experimental catalep~ic syndrome. 

1 A. BALESTRIERI, Atti ist. veneto sci. lettere ed arti, Classe sci. mat. e nat., II3 (1955) 1. 
1 H. BARUK, Psychiatrie Medicale, Physiologique et Experimentale, Masson et Cie, Paris, 1938. 
3 P. DIVRY AND E. EVRARD, ]. belge neurol. psychiat., 34 (1934) 506. 
4 E. EVRARD AND E. A. SPIEGEL, z. ges. Neurol. Psychiat., 138 (1932) 197. 
6 A. KENNEDY, I, Neurol. Psychiat., 2 (1939) 115. 
• E. A. SPIEGEL, ]. Pharmacol. Exptl. Therap., 63 (1938) 438. 
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The cluster-of-grapes test, in normal and schizoid subjects, 
after treatment with serotonin 

Ever since WOOLLEY AND SHAW, at the conclusion of a series of brilliant studies on serotonin, 
assumed that this substance might play a very important part in the pathogenesis of schizophrenic 
disease, we have witnessed an intense activity in research in this field. Such research-which has 
led to the present Symposium-aims at ascertaining both the relation between serotonin and the 
central nervous system, and the validity of the statement of the two Anglo-Saxon authors as regards 
the experimental and clinical field. 

In our investigations, which we report briefly here, we intended: firstly, to test the behaviour 
of normal and schizoid subjects undergoing the cluster-of-grapes test (devised by LAMPARTER, 
SANGUINETI AND SIGURTA) after a prolonged intravenous administration of serotonin; secondly, to 
follow the course of the serotonin-tolerance curve, in the same groups of subjects; such curves 
were plotted from measurement made for the first five hours after the administration of 15 mg 
of the product. 

We are now testing schizophrenic subjects (ebephrenics and paranoids), in a similar way, 
and trying out a prolongation of the tests after administration of 5-hydroxytryptophan and 
marsilid, at the suggestion of Professor TRABUCCHI. 

The first observations that we can report here are as follows: 
(a) The clinical behaviour of normal schizoid supjects suggests a sole interpretation. In fact 

normal subjects become restless, talkative, effusive, given to jesting, exaggeratedly reactive. 
Schizoid subjects, too, show an increase of temperamental characteristics up to initial signs of 
dissociation (alteration of the ego, splitting of the personality) and an excitation of some latent 
symptoms (lack of orientation, perception disorders, delusions, acceleration of thought) together 
with some deviation from the pattern up to paranoic reactions, fatuity, pseudoebephrenic stolid
ity, accompanied by causeless and unrestrainable laughter. 
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Fig. 1. Normal subjects: before (A) and after (B) treatment with intravenous administration of 
serotonin . 

A B 

I • • (J 

• • ~ • . , • 8 .... 

• • • • • •• 2 • • • • ••• 
Fig. :z. 1: Normal subjects; :z: phenyl-pyruvic phrenastenic subjects, before (A) and after (B) 

treatment with serotonin. 
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Fig. 3 and 4. Schizoid s•bjects : before (A) and after (B) treatment with intravenous administration 

of serotonin. 
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(b) In the cluster-of-grapes test, according to the interpretation of it given by SANGUinn 
AND SIGURTA, in normal subjects we noticed a gradual substitution with exaggeratedly rich repre
sentations or with few lacunae, formed with many-coloured counters of different sizes, level or in 
relief, with almost three-dimensional effects; in schizoid subjects we noticed a stiffening towards a 
building up of a cluster of grapes with characteristics of schizophrenia; such characteristics are 
commonly given as, symmetry, stereotyped forms, an altered relation between the stalks and the 
grapes with the former prevailing, monochrome, poverty of representation, and scarcity of count
ers. Circular configurations, which are the common dull attribute of subjects with poor imagina
tion, are modified after the treatment, with rich graduation of shades. 

(c) The pattern of the curve after intravenous administration of serotonin in schizoid subjects 
has higher and more prolonged peaks that that of normal subjects. The method used is that devised 
by CuRTI AND BRACCO, and even if not precise, it is adequate in a comparative estimation such as 
ours. 

It is impossible for us, as yet, to draw conclusions from the phenomena observed. 
Having reported the above facts regarding experiments with 5-hydroxytryptophan and 

Marsilid, we leave the following questions unanswered: 
(1) whether or not the hemato-encephalic barrier is surpassed; 
(2) whether there is a shifting of free or active serotonin and combined or inactive serotonin 

(TRABUCCHI, GARATTINI); 
(3) whether serotonin acts on the vessels of the centre of sensory perception; 
(4) whether it acts through collateral or pharmacological effects (ERSPAMER). 

Provinci11l Psychiatric Hospital, Milan (Italy) A. ZUBIANO 
D. DE MAIO 
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