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Audiogenic convulsions have many points of resemblance to convulsions in man [4], yet  in exper imenta l  nonin-  
bred rats and mice  they develop in only 2-3% of cases [3, 4]. The object  of this investigation was to find a method 
of increasing the sensit ivity of smal l  laboratory animals  to audiogenic st imuli ,  as a result of which this model  of aud-  
iogenic convulsions could be used more widely for exper imenta l  purposes. 

E X P E R I M E N T A L  M E T H O D  

To increase the sensitivity of mice  and rats to audiogenic st imuli ,  subcutaneous inject ions of amidopyrin were 
used. In large doses this drug induces convulsions [2]. Experiments were conducted on 159 albino mice  and 88 a l -  
bino rats. Animals sensitive to auditory s t imulat ion were first identif ied,  for which purpose the rats and mice  were 
p laced  in a box, measuring 100 x 40 x 30 cm, with a movable  glass lid, and a loud e lec t r ic  bel l  inside the box was 
switched on for 30 sec. Audiogenic convulsions developed in 4 mice  (of which one died) and 2 rats; in addition, in 
2 mice  and 1 rat  motor exci ta t ion was observed (running reaction). 

The animals  which did not react  by convulsions to the sound of the e lec t r ic  be l l  were given a subcutaneous in-  
ject ion of a 4% aqueous solution of amidopyrin in doses of 175, 200, 225, and 250 mg/kg ,  and p laced  in a chamber 
for reproduction of audiogenic convulsions. When 10-18 rain had elapsed after the inject ion,  the e lec t r ic  bel l  was 
switched on for 30 sec. The s ignif icance of the convulsive or anticonvulsive effect  was ca lcu la ted  by the X z method 

by comparison with control  investigations. 

E X P E R I M E N T A L  R E S U L T S  

Amidopyrin in doses of 175-200 mg/kg  caused slight restlessness among the animals,  and in doses of 225 mg 
/kg,  and espec ia l ly  250 r ag /kg ,  isolated convulsive spasms were observed in some of the mice  and rats. The fre-  
quency and severity of the audiogenic convulsions were great ly increased after the inject ion of amidopyrin,  and de -  
pended on the dose of the drug and also, to some extent,  on the species of an imal  (Table  1). 

In mice  audiogenic convulsions appeared 1, 5, and 10 sec after the beginning of the action of the e lec t r i c  bel l ,  
and took the form of a strong motor react ion (the running reaction), followed by transition to a phase of c lon ico-  
tonic convulsions, terminat ing in death of most of the animals.  

In rats the react ion to auditory st imulat ion differed slightly from that  in mice .  During the action of the sound 
of the e lec t r ic  bel l ,  after a la tent  period of 2, 10, and 15 sec the rats developed motor exci ta t ion:  the animals ran 
around the box or exhibi ted strong spasms and jumps, al ternating with c lonic  convulsions, and aggressiveness. Only 
in individual  rats was the transition to the tonic phase complete ,  with the development  of opisthotonus, after which 
the convulsion passed into a phase of coma, The motor exci ta t ion and state of aggressiveness which arose in response 
to the action of the auditory stimulation were maintained, in those rats which did not develop tonic convulsions, for 
2-5 rain, and sometimes for 6-12 rain after the bell was switched off. The convulsions terminated only rarely in 

death of the rats. 
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TABLE 1. Changes in the Frequency of Onset of Audiogenic Convulsions 

in Mice  and Rats After Injection of Amidopyrin 

Dose of 
amido -  
pyrin (in 

mg/kg)  

Tota l  number 

of animals  

mice  I rats 

175 28 17 

200 48 29 

225 52 23 

No. of animals  deve l -  
oping audiogenic  con-  

vulsions 

mice  rats 

8 6 
41 22 

49 20 

Criterion of s ignif icance 

of development  of audio-  
genic convulsions X 2 at  

P = 0.05 

mice  rats 

19.0 

133.7 

164.7 

17.2 

53.1 

68.2 

These experiments  showed that  the prel iminary inject ion of large doses of amidopyrin into rats and mice  f a c i l -  
i ta tes  the development  of audiogenic  convulsions in the animals,  and that this type of convulsion develops more eas-  

i ly  in mice .  

This model  of amidopyr in -aud iogen ic  convulsions was studied in order to test its sui tabi l i ty  as a means of de -  
tect ing substances possessing an anticonvulsant  action. Trials were made of substances exhibi t ing a marked an t icon-  
vulsant effect  in exper imenta l  and c l in i ca l  conditions. The drugs were given by mouth in doses ef fec t ive  against 
other types of exper imenta l  convulsions. Amidopyrin,  in a dose of 200 or 250 mg/kg ,  was in jec ted  1.5-2 h after ad-  
ministrat ion of the drugs to be tested. The results of these experiments  are given in Table  2. 

TABLE 2. 
Amidopyr in-Audiogenic  Convulsions 

Compara t ive  Characterist ics of Anticonvulsive Activi ty  of Preparations in 

Preparation tested 

Dose of prepara-  
tion (in mg/kg)  

1Dice rats 

90 100 

45 

IO0 

2O0 

35O 

400 350 
300 500 
2OO 
200 

Phenytoin* 

Phenobarbital* 
Primidone 

Troxidone 

Ace tazo lamide  
Beclamide 

Dose of 

amido -  
pyrin (in 
mg/kg)  

2OO 

250 
200 
2OO 

250 
2OO 
250 
2OO 
2OO 

Tota l  no. of 

of animals  

m i c e  rats 

7 

12 

10 

6 
7 
7 
6 
6 

15 

No. of animals  

developing audio-  
genic convulsions 

mice  rats 

1 

4 

0 
0 
0 

0 
0 
5 

10 

Criterion of 
s ignif icance 

of ant iconvui-  
sant effect  (X z) 

m i c e  ] rats 

1.9 16.0 

5.0 

9.1 

7.5 

7.0 

0.8 12.7 
9.5 14.7 

1.46 

3.34]" ] 

* The drug intensif ied the eonvulsant act ion of amidopyrin.  
~" The anticonvulsant  effect  was significant if  X2> 3.84 at  P = 0.05. 

Three types of result were obtained from the trials of these preparations: 1) absence of convulsive react ion to 
auditory s t imulat ion and weakening of convulsant action of amidopyrin (troxidone and primidone);  2) absence or a 
significant weakening of the convulsive react ion to the sound of the bel l  and an increase in the sensit ivity of the an i -  
mals to the convulsant act ion of amidopyrin (in some animals  le thal  amidopyrin convulsions developed,  whereas in 
the control animals the doses of amidopyr in  given fai led to produce convulsions); this type of act ion was charac te r -  
istic of phenytoin and, to a lesser extent,  of phenobarbital;  3) absence of anticonvulsant action against audiogenic 
convuls ions(aee tazolamide  and bec lamide) .  

The differences in the anticonvulsant  ac t iv i ty  of the drugs tested in this manner may point to differences in 
the mechanism of the a n t i c o n v u l s a n t  action of preparations belonging to different chemica l  groups. 

The s impl ic i ty  and demonstrativeness of the method of reproduction of audiogenic convulsions by the p re l im-  
mary inject ion of amidopyrin enable  i t  to be used in investigations a imed  at discovering anticonvulsant  preparations 
and determining the mechanism of their action. 
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S U M M A R Y  

Subcutaneous inject ion of amidopyrin in nonconvulsive doses considerably increased the sensitivity of rats and 
mice  to the effect  of sound stimulus. Following amidopyrin inject ion (175-225 mg/kg)  be l l  ringing provoked fatal  
convulsive attacks in most of the albino mice ,  and convulsions and motor exci ta t ion (for 6-12 min) in rats. 

Troxidone and primidone to ta l ly  prevented the audiogenic convulsions, whereas bec lamide  produced but a 
mi ldmi ld  effect ,  while Ace tazo lamide  proved to be ineffect ive,  phenytoin and phenobarbi tal  prevented the appear -  
ance of audiogenic convulsions intensifying, however, the convulsive effect  of amidopyrin.  
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