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The question of the anticonvulsant properties of Aminazine and other phenothiazine derivatives has in- 
terested many researchers; the answers to this question, however, are still incomplete and, to some extent, con- 
tradictory. This is particularly true of works in which electrical shock has been used to reproduce a convulsive 
attack. For example, Hauschild [7], Tanaka and Kawasaki [12] and also Haas [6] found that chiorpromazine 
and certain other phenothiazine derivatives possess anticonvulsant activity. Conversely, other authors have 
shown chlorpromazine to be ineffective for convulsions of this type [4, 9]. The clinical and experimental data 
recently published on the so-called convulsant effect of chlorpromazine [2, 14] have revived interest in this 
question. Its practical significance is obvious due to the fact that Aminazine and other phenothiazine deriva- 
tives are often used in psychiatry to treat diseases of a convulsive nature [3]. 

The purpose of this work was to study Aminazine and other phenothiazine derivatives as to their ability 
to alter the course of a convulsive attack induced by electrical shock and to compare tham in this respect with 
certai n antiepileptics - Luminal and Diphenin [5,5-diphenylhydantoin sodium]. 

EXPERIMENTAL METHOD 

We used the method of electrical shock* [13], modified for white mice [11] to judge the anticonvulsant 
action of the substances. Fifty ma alternating current was passed through the animal's head with a frequency 
of 50 cps and stimulation duration of 0.2 second with the aid of corneal electrodes. The convulsive attack 
developed rapidly; a long phase of tonic extension of the posterior extremities dominated the picture of the 
attack, later giving way to a phase of clonic convulsions. Absence of the tonic extension phase of the attack 
served as a criterion of the anticonvulsant effect. The central relaxation of the skeletal musculature charac- 
terizing the pharmacological effect of neuroplegic substances was regarded as a side effect secondary to the 
anticonvulsant effect and was determined by the "revolving roller 'method [5]. The same method was used to 
study the side effects of Luminal and Diphenin, which in toxic doses induce ataxia, unsteady gait and distur- 
bances of equilibrium and motor coordination [10]. The results of the experiments were compared. The median 
effective doses, or ED~, required to produce the anticonvulsant effect and the TD~ required to evoke the side 
effects were determined by the method of Litehfield and Wileoxon [8]. The TD~ was divided by the EDn0 to 
obtain the "protective index" characterizing the therapeutic range of the preparations. D = 0.05 was used to 

*-'~-ermed M. E. S. test in the English literature. 
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compute the authentic amounts of the EDs0 and TDs0. The time at which the maximal anticonvulsant effect, or 
the peak of the effect, developed and the over-all  duration of the effect were determined for each substance. 
This was done as follows: the experimental substance was administered to two groups of five mice each in doses 
equal to the EDs0; electrical stimulation was then administered by the method of electrical shock after 30 minutes 
to the first group of mice and after one hour to the second group. This procedure was repeated hourly until the 
complete disappearance of the anticonvulsant effect. In this way, the t ime at which the anticonvulsant effect 
developed, the time the effect became maximal,  or the peak of the effect, and the total duration of the effect 
were determined. All the substances were analyzed by the electrical shock test according to the peak time of 
their anticonvulsant effects. The experimental animals used were male and female white mice weighing 24-29 g 
each~ 

We tested the following compounds: 10-(3-dimethylaminoprepyl)-2-chlorphenothiazine hydrochloride 
(Aminazine), 10-(3-dimethylaminopropyl)-phenothiazine hydrochloride (Propazine), 10-(3-dimethylaminopro- 
pyl)-2-acetylphenothiazine maleate (Acepromazine), 10-(N-methylpiperidyl-3-methyl) phenothiazine acetate 
(Mepazine), 10-(N-methylpiperidyl-3-methyl)-2-chlorphenothiazine acetate (chlorine-containing Mepazine 
analog), 10-(2-diethylaminoethyl) phenothiazine hydrochloride (Dinezine), 10-(2-diethvlaminoethyl)-2-chlor- 
phenothtazine (chlorine.-eontaining Dinezine analog), 10-[3-(I-B-hydroxyethylpiperazinyl-4) propyl]-2-chlor- 
phenothiazine tartrate (Etaperazine), 10-[3-(I-methyl-4-piperazinyl)-propyl]-2-chlorphenothiazinehydmchloride 
(Compazine), 10-(6-diethylaminopropony1)-2-chlorphenothiazine hydrochloride (Chloraeizin) and the anticon- 
vulsant substances Luminal (sodium salt) and Diphenin (5,5-diphenylhydantoin sodium). All the phenothiazine 
derivatives were intraperitoneally injected in aqueous solutions; Luminal was injected subcutaneously, and Di- 
phenin was perorally administered through a probe i n a  1% starch solution. 

E X P E R I M E N T A L  RESULTS 

All ten of the experimental phenothiazine derivatives were found to be active anticonvulsants. The ad- 
ministration of these substances altered the typical course of the convulsive attack induced in white mice by 
electrical stimulation. The tonic extension phase, which was normally predominant in the picture of these 
attacks, was not observed, andthe  attack became clonic in character. Luminal and Diphenin manifested a 
similar anticonvulsant effect. For Aminazine, Propazine, Acepromazine and Mepazine, the EDs0 was about the 
same (around 35 mg/kg); Aminazine and Acepromazine. however, caused such acute relaxation of the skeletal 
musculature that the animals became unable to move and acutely depressed, reacting weakly to external stimu- 
lations. The use of Mepazine in the same doses did not cause significant disturbances in the gait, posture or 
behavior of the animals. This indicates that the therapeutic value of a potential anticonvulsant agent cannot 
be defined by its EDs0 alone; some criterion of the side effects, for which we used the TDs0, must be included 
in such calculations. The ratio TDs0/EDs0 characterizes the therapeutic range of a substance's effect and is defined 
by the term "protective index." Other important criteria of an anticonvulsant substance's value are the speed 
with which its effect develops and the total duration of the effect. All these values are given in the table. 

All the experimental phenothiazine derivatives can be divided into three groups of anticouvulsant activity: 
t )  the most a c t i v e -  Aminazine, Propazine, Acepremazine and Mepazine; 2) less a c t i v e -  Chloracizin, Dinezine 
and the chlorine-containing analogs of Dinezine and Mepazine; and 3) the least a c t i v e -  ~taperazine and Com- 
pazine. The picture is different, however, if the protective index rather than the EDs0 is used as the criterion 
for comparative evaluation. The last column in the table shows only four compounds among the phenothiazine 
derivatives to have an index of more than unity, and of these compounds, only Mepazine and the chlorine-con- 
taining Dinezine analog possess a substantial therapeutic range. The protective indices of Propazine, Dinezine 
and the chlorine-containing Mepazine analog are close to unity, while those of Aminazine. Acepromazine, 
Etaperazine and Compazine are several times less than unity. According to their protective indices, Aminazine 
and Mepazine are not of the same value as potential antieonvulsant agents. Mepazine is more than 11 times 
as strong as Aminazine in this respect. 

Another important criterion of the value of an anticonvulsant agent is the duration of its effect after a 
single administration. The graph shows these data for Aminazine, Mepazine, Luminal and Diphenin. We see 
that the effect of the phenothiazine derivatives is characterized by comparatively early manifestation, rapid 
attainment of its peak and a short total duration. The effect of Aminazine was less lasting than that of Mepa- 
ztne. The chlorine-containing analogs of Mepazine and Dinezine produced the most lasting effects of the other 
penothiazine derivatives, 
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Duration and peak of anticonvttlsant effect of neuroplegic and antiepileptic 
substances. 1) Luminal; 2) Diphenin; 3) Aminazine; 4) Mepazine. 

It was interesting to compare the anticonvulsant properties and side effects of the phenothiazine deriva- 
tives with those of Luminal and Diphenin. The data for the latter two substances can be found at the bottom 
of the table. When the phenothiazine derivatives with the most active anttconvulsant effect were compared 
with these typical antiepileptic agents, Aminazine, Propazine, Acepromazine and Mepazine were found to be 
just as active as Luminal, although their effect was less durable; only Mepazine approximated Luminal, however, 
in value of protective index. Further, both Mepazine and Luminal were considerably less active than Diphenin. 

As to the relationship between the chemical structure and pharmacological effect of the experimental 
substances, it is evident that the anticonvulsant activity of three compounds having carbon in the second posi- 
tion of the phenothiazine ring, but with different R 2 radicals (Propazine, Aminazine and Acepromazine), is 
approximately the same, while the central relaxant effect of the chlorine-containing analog (Aminazine) is 
much stronger than that of the nonsubstitnted compound (Propazine), and the same effect is stronger still in the 
case of the acetyl analog (Acepromazine). Other effects (adrenolytie effect, potentialization of narcotic sub- 
stances) of these substances are known to be strengthened by the substitution of a chlorine atom or acetyl radical 
[1] for the hydrogen atom, with carbon in the second position. It was also demonstrated in [1] that the ability 
of Mepazlne to potentialize thiopental sleep is approximately half as great as that of its analog, although, as 
our table shows, the antieonvulsant effect of Mepazine is about twice as strong as that of its analog. On the 
basis of these data, one can propose that the anticonvulsant effect of neuroplegic substances should he differ- 
entiated from their general *central" effect. The mechanism of this effect, however, has not yet been suffi- 
ciently investigated. 

SUMMARY 

Ten phenothiazine derivatives were tested on mice for anticonvulsant potency at the time of their peak 
effect by the maximal electroshock seizure test (M. E. S.). Two clinically employed antiepileptic drugs- 
Luminal and diphenylhydantoin-were studied by the same technique. Their side effect (neurological toxicity) 
was investigated by the "rolling roller" method. All substances were found to abolish the tonic extensor phase 
of the maximal seizure. EDs0, TDs0 and protective indices (P. I.) for all drugs have been determined. Diphenyl- 
hydantoin, Luminal and Mepazine had the highest P. I.; protective indices of Propazine, Dinezine, chlorsub- 
stituted analogs of Mepazine and Dinezine approached 1. Aminazine, AeepromazIne, ~taperazine and 
Compazine were effective only in toxic doses. The suggestion ts made that anticonvulsive action of pheno- 
thiazine derivatives differed from their general "central" effect. 
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