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In recent years tranquilizers of the benzodiazepine series and, in particular, the first 
Soviet drug of this class, phenazepam [i], have found ever-wider application in hospital and 
out-patient practice. However, in some forms of diseases phenazepam does not have the de- 
sired therapeutic action. In such cases a combination of phenazepam with drugs of other 
groups, such as neuroleptics, may be tried. For instance, in the treatment of some forms of 
neurosis phenazepam is given in combination with trifluoperazine, and in the treatment of 
some cases of schizophrenia it is given in combination with haloperidol and lithium salts [i, 
5]. A combination of phenazepam with neuroleptics of different chemical structure has en- 
abled the field of its application to be widened. The mechanism of action of these drugs, 
however, in such cases is not sufficiently clear. 

The aim of this investigation was to study the anticonvulsant activity of phenazepam 
in combination with trifluoperazine or haloperidol, in mice with seizures induced by metrazol. 
This test is one of the most informative for predicting the anxiolytic action of tranquilizers 
[3]. Since tranquilizers of the benzodiazepine series are known to potentiate GABA-ergic in- 
hibition in the cerebral cortex [6] another aim of this investigation was to study the action 
of the above-mentioned combinations of drugs on recovery cycles of primary responses of the 
sensomotor cortex in rats, which adequately reflect the state of cortical inhibitory systems. 

EXPERIMENTAL METHOD 

Changes in the convulsant action of metrazol under the influence of phenazepam and its 
combination with neuroleptics were studied in 240 noninbred male albino mice weighing 18-22 g. 
The number of deaths and the convulsant effect were determined in groups (i0 animals in each 
group) and recorded on a four-point system (+ twitching of the limbs, ++ clonic convulsions, 
+++ clonico-tonic convulsions, 111f tonic extension terminating in death). The value of EDso 
for phenazepam and its changes when administered together with neuroleptics were than calcu- 
lated. The comparative anticonvulsant activity of phenazepam separately and in combination 
was determined from EDso values [2]. Trifluoperazine and haloperidol were injected intra- 
peritoneally 45 min, and phenazepam 15 min before injection of a standard dose of Ii0 mg/kg 
of metrazol [4]. 

Electrophysiological investigations were carried out on 28 noninbred male albino rats 
weighing 180-250 g. To obtain recovery cycles or the primary sensomotor cortical response, 
the sciatic nerve was stimulated through bipolar nichrome electrodes with paired pulses of 
constant voltage, 0.3 msec and with an amplitude of 1-2 V produced by an ESU-I stimulator. 
Intervals between pulses varied from 80 to 200 msec. Potentials were derived in the focus 
of maximal activity of the primary response. After amplification the evoked potentials were 
averaged in the course of the experiments by means of a "Nokia" LP 4840 (Finland) multichannel 
analyzer. The amplitude of the responses to both stimuli of the pair was then measured and 
the ratio of the amplitude of the second (testing) to that of the first (conditioning) re- 
sponses was calculated for each interstimulus interval. Details of the method were described 
previously [7]. 
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Fig. i. Comparison of relative anticonvulsant activity of phena- 
zepam and its combinations with haloperidol and trifluoperazine 
(activity of phenazepam taken as I). a) Convulsant effect 
assessed in points, b) convulsant effect assessed as per cent 
mortality, i) Phenazepam; 2, 3, 4) combinations with haloperi- 
dol in doses of 0.5, 0.i, and 0.05 mg/kg respectively; 5, 6, 7) 
combination with trifluoperazine in dose of 0.5, 0.i, and 0.05 
mg/kg respectively. Ordinate, relative anticonvulsant activity 
(in conventional units). 
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F i g ,  2. P o t e n t i a t i o n  o f  d e p r i m i n g  e f f e c t  o f  phenazepam on r e -  
c o v e r y  c y c l e s  o f  p r i m a r y  sensomoto r  c o r t i c a l  r esponse  o f  r a t s  
under the influence of haloperidol (a) and its absence after 
administration of trifluoperazine (b). a: i) Control, 2) 25 
min after injection of phenazepam (0.15 mg/kg), 3) 40 min after 
injection of trifluoperazine (0.5 mg/kg) and 65 min after in- 
jection of phenazepam. Abscissa, intervals between stimuli (in 
msec) ; ordinate, ratio between amplitudes of testing and condi- 
tioning responses. Broken horizontal line denotes equality of 
amplitudes of two responses. 

EXPERIMENTAL RESULTS 

Experiments on mice showed that haloperidol potentiates the protective action of phena- 
zepam against seizures induced by metrazol. This was manifested as a considerable (five- 
sixfold) reduction in EDso of phenazepam (to 0.15 mg/kg) compared with that for its adminis- 
tration without neuroleptics. The anticonvulsant activity of the combination of drugs in- 
creased with an increase in the dose of haloperidol from 0.05 to 0.i mg/kg (under these cir- 
cumstances ED~o of phenazepam fell from 0.065 to 0.027 mg/kg), but with an increase in the 
dose of the neuroleptic to 0.5 mg/kg, the anticonvulsant activity fell (EDso of phenazepam, 
0.054 mg/kg; Fig. i). Haloperidol, incidentally, potentiated the effect of phenazepam in a 
dose (0.i mg/kg) much less than that in which phenazepam itself has a tranquilizing action 
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(0.4-0.6 mg/kg) [8]. During combined administration of phenazepam with trifluoperazine, 
potentiation of the anticonvulsant activity also was observed. This effect increased with 
an increase in the dose of trifluoperazine and was maximal in a dose of 0.5 mg/kg (Fig. I). 
EDso of phenazepam in such a combination was 0.035 mg/kg. However, unlike haloperidol, tri- 
fluoperazine potentiated the anticonvulsant action of phenazepam most distinctly in doses 
approximately equal to that in which phenazepam itself has a tranquilizing action [8]. 

The results of the electrophysiological investigation showed that haloperidol in a dose 
of 0.1-0.2 mg/kg potentiates both depression of the testing response in recovery cycles of 
the primary sensomotor cortical response of the rats and also synchronization of the EEG 
induced by phenazepam (Fig. 2). The effect of haloperidol was maximal 30-40 min, and it 
disappeared 90-120 min after injection. Unlike haloperidol, trifluoperazine in the same doses 
as those mentioned in the first part of the work, potentiated the synchronizing action of 
phenazepam on the EEG but caused no change in its effect on recovery cycles of the primary 
somatosensory cortical response (Fig. 2). An increase in the dose of the two drugs did not 
lead to depression of the testing response. 

Under the influence of neuroleptics the protective action of phenazepam against metrazol- 
induced seizures was thus strengthened; synergism with haloperidol, moreover, was more marked 
than with trifluoperazine. Probably the greater effectiveness of a combination of phenazepam 
with haloperidol was due to a certain similarity between the mechanisms of action of benzo- 
diazepine and haloperidol, but the absence of any such similarity in the case of trifluropera- 
zinc. In fact, trifluoperazine and haioperidol act on dopaminergic structures of thestriatum 
[4], but besides this, neuroleptics which are butyrophenone derivatives (haloperidol, droperi- 
dol), like tranquilizers of the benzodiazepine series, potentiates GABA-ergic inhibition in 
the cerebral cortex [7, 9]. A GABA-positive action at the cortical level is not characteristic 
of trifluoperazine. This difference in the present investigation is evidently the potentiation 
by haloperidol of depression of the testing response caused by phenazepam in the recovery 
cycles of the primary response, and the absence of this effect with trifluoperazine. Inter- 
action at the level of cerebral cortical GABA-ergic receptors canevidently explain the greater 
effectivness of haloperidol than of trifluoperazine in strengthening the anticonvulsant and 
also, probably, the anxiolytic action of phenazepam. 

Since the antagonism with metrazol test can be used to predict tranquilizing activity 
[3], it can be tentatively suggested that at least in certain cases a combination of phena- 
zepam with haloperidol may be more effective in the treatment of patients with neuroses than 
a combination of phenazepam with trifluoperazine. 

1. 

2. 

3. 
4. 

5. 

6. 

7. 
8. 

9. 

LITERATURE CITED 

A. V. Bogatskii, S. A. Andronati, L. N. Yakubovskaya, et al., Phenazepam [in Russian], 
Kiev (1982). 
M. L. Belen'kii, Elements of Quantitative Evaluation of a Pharmacological Effect [in 
Russian], Riga (1959). 
Yu. I. Vikhlyaev and T. A. Klygul', Zh. Nevropatol. Psikhiat., No. i, 123 (1966). 
L. E. Karu, "Cataleptic action of trifluoperazine and haloperidol," Author's Abstract 
of Candidate's Disseration, Tartu (1972). 
G. N. Kryzhanovskii, Determinant Structures in Pathology of the Nervous System: Genera- 
tor Mechanisms of Neuropathological Syndromes [in Russian], Moscow (1980). 
R. U. Ostrovskaya, G. M. Molodavkin, R. P. Porfir'eva, et al., Byull. Eksp. Biol. Med., 
No. 3, 50 (1975). 
R. U. Ostrovskaya and G. M. Molodavkin, Byull. ~ksp. Biol. Med., No. 3, 313 (1980). 
R. M. Salimov, "Effect of psychotropic drugs on some consequences of emotional reactions 
in animals," Author's Abstract of Candidate's Disseration, Moscow (1977). 
S. Maruyama and T. Kawasaki, in: Sixth International Congress of Pharmacology, Abstr. 
395, Helsinki (1975). 

1109 


