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In their resorptive actionl local  anesthetics of the xi l idene series (of which the best known is xi locain)  exert  
a character is t ic  influence on the central  nervous system and have mainly  an anticonvulsant action. Bernhard et  al.  
[5-9] came to the conclusion that for effectiveness and safety xtlocain was better than the other substances they 
investigated.  The first c l in ica l  t r ia l  of xi locain for t reatment  of certain forms of epilepsy gave favorable results [8]. 

In the Soviet Union t r imecain ,  another preparation of  the xi l idene series, has been proposed as a local  anesthe- 
t ic;  its influence on the central  nervous system has not been sufficiently studied. There are indications that it re-  
duces the frequency of spontaneous cerebral  e lec t r ica l  activity in the rabbit [1], and is able  also to inhibit  act ivat ion 

of the EEG by nocicept lve  st imulat ion [2]. No descriptions have been published of the anticonvulsant act ion of tri-  
mecain .  

The object  of the present work has been to establish the nature and "spectrum" of the anticonvulsant act ion of 
t r imecain ,  to compare t twith  thoseof xilocatn,  and to determine the nature of certain other central  influences which 
come under the heading of side effects. 

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

The ~speetrum" of  anticonvulsant act ion of t r imeeain and xi locain was determined by the standard methods: 
the de te rmina t ion  of maximum elec t r ic  shock (MES) and the corasole convulsions test. A cri terion of the ant i -  
convulsant effect  of e lec t r ic  shock was the prevention of the tonic extensor component of the attack.  In evaluat ing 
the results obtained with the corasole test we determined three separate indices: prevention of clontc spasm, e l imina-  
tion of  tonic extension of the hindlimbs, and survival. The observations were made for one hour after the subcu- 
taneous inject ion of 100 mg/kg  corasole, given 5 min after inject ion of the preparations. The muscle- re laxant  
effect  usually observed after inject ion of large amounts of these substances was est imated by the "rotating arm" 
method [12], where the effect  measured was the failure of the an imal  to mainta in  i tself  on a horizontal  bar 22 m m  
in d iameter  rotating at  5 rev/minute .  The animals  tested were white male  mice  weighing 20-25 g. For a l l  the 
indices, the 5~o effect ive dose (EDs0) was determined by Litchfield and Wilcoxon's method [14] 15 min after the 
substance had been injected.  Xilocain and t r imecain  were injected intraper i toneal ly  as aqueous solutions. 

In white mice ,  both compounds revealed the power to prevent the development  of the tonic phase of the con- 
vulsions in e lec t r ic  shock. This effect  was marked even 15 rain after the injection,  and died away over the next 
30 mtn. Figures for the absolute and re la t ive  act ivi t ies  of xi locain and t r imecain  in terms of their power to alter 
the nature of a convulsive a t tack  induced by e lec t r ica l  shock are given in Table  1. 

As can be seen from Table  1, t r tmecain is about half  as act ive as xtlocain.  

The results obtained led us to test the substances by another method, the corasole convulsions test, which is 
also widely used on drugs to combat  epilepsy. 

The experiments with xi loeatn and t r tmecain whose results are given in Table  2 show the complete  absence 
of any protect ive effect of  these compounds against the cIonic convulsions; nevertheless, the tonic extensor phase 
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of the a t tack  and death which followed were prevented. In order that the substances could protect  against  death, 
both had to be given in considerably larger doses than were sufficient to e l imina te  tonic extension. 

TABLE 1. Comparison of the Act ivi t ies  of Tr lmeca in  and Xilocain in Terms of  Maxi -  
mum Electric Shock (IVIES) 
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TABLE 2. 
Prevention of Convulsions Induced by Corasole 

Substance ED~0 (mg/kg of  salt) I 

P r e v e n t i o n  o f  c l o n i c  s p a s m  

Xilocaln 
Tr imecain  

Xilocain 

Tr imecain  

Xilocain 

Tr imecain  

Comparison of the Act ivi t ies  of Tr imecain  and X i loc a in inT e rms  of the 

e x t e n s o r  p h a s e  o f  

o f  d e a t h  ( f o r  1 h) 

P r e v e n t i o n  of t o n i c  

25.9 
(24-27.9) 

49 
(42.6- 56.4) 

P r e v e n t i o n  

39.3 
(32.3-48) 

76 
(58.5- 98.9) 

Relative ac t iv i ty  

a t t a c k  

1 
0.53 

(0.45-0.62) 

1 

0.52 

(0.37-0.72) 

When the doses were increased, there was a serious disturbance of the gait ,  an ataxia  developed,  movements  
were disorderly, and the animals fel l  on one side. The ataxia ,  which is interpreted as a side effect,  was shown as 
an inabi l i ty  of the mice  to remain  on the rotat ing arm. This action developed very rapidly after the inject ion,  and 
reached its max imum after 10 rain. Usually it did not last for more than I h. The deve lopment  of  this effect  is 
shown in Fig. 1, where for comparison the development  of the muscular re laxant  ac t ion of aminas ine  is also given. 
In these experiments the doses were calcula ted so that the max imum act ion of a l l  three substances induced a taxia  

tn 00-95% of the animals.  The muscular re laxant  act ion of aminaslne developed gradual ly,  reaching a peak at the 
end of the first hour after injection.  For the x i l idene products the effect  reached a ma x imum after 10 ruin, then 
rapidly waned, and disappeared comple te ly  at the end of 1 h, 
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A comparison of the ac t iv i ty  of xi locain  and t r imeca in  by several  tests has enabled us to form an idea of the 
"spectrum" of the two substances. Grapbical ly ,  the "spectrum" can be expressed as the sum total  of the effect ive 
50% doses of each of the two substances to be compared.  In Fig. 2 the height  of the column represents the ED~0 for 
each  of the tests. Al l  the gDs0s of xi locain  l ie ,  as can be seen, below the corresponding values for t r imeeain.  It 
should be noted that  the EDs0 of t r tmecatn as determined by the rotat ing bar test was smaller than that of the same 
substance as determined by the suxvival of mice  after the inject ion of corasole. This principal  difference between 
t r imeca tn  and xt locain  appears stil l  more c lear ly  (Table 3) if the value of the gDs0 of the substance for each of the 
tests is expressed as a percentage of the EDs0 for the test on the rotat ing bar (side effect).  

! 
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Fig. 1. Development  of the muscular re laxant  ac- 
tion of trimecain, xIIocaln, and aminasine. Ordi- 
nate - number of animals with signs of ataxia (per- 
centage)~ Abscissa- time (in min). I) Xtlocain 

(60 mg/kg); 2) trimecain (80 mg/kg); 3) amina- 
sine (4 mg/kg). 

TABLE 3. Selec t iv i ty  and Therapeut ic  Range of 
Action of Xilocain and Tr imeeain  in Different 
Tests 

Criterion of 
drug act ion 

Incapabi l i ty  on "rotating 
bar" (ataxia) 

Survival after inject ion 
of corasole 

Prevention of tonic phase 

of corasole convulsions 

Elimination of tonic-  
extensor component 
in e lec t r ic  shock 

ED~0 (anticonvulsive 
effect) x 100% 

EDso (ataxia) 

xi locain t r imecain  

100 100 

85 129 

56 83 

47 78 
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Fig. 2. Comparison of t r imecain and 
xi locain  showing ident i ty  of various 
features of their central  action. Hori- 
zontal ly  - ac t iv i ty  of  (1) xi loeain and 
(2) t r imecain  in the e l iminat ion  of the 
tonic extensor phase of  convulsions in-  

duced (a) by e lec t r ic  shock, and (b) by 
the inject ion of corasole; (c) indicates 
the prevention of death in mice  after 
the inject ion of corasole; (d) indicates 
the muscular relaxant  effect.  

The results of Table  3 indicate  the smaller thera- 
peutic  range of t r tmecatn in comparison with xi locain,  
and confirm the re la t ive  act ivi t ies  of the substances as 

stated above. 

A comparison of the anticonvulstve ac t iv i ty  of tr i-  
meca in  and xi locain Ieads us to conclude that there is a 
great resemblance between the two substances. The known 
property of xi locain  to protect  against  the tonic component 

of convulsions in maximum elec t r ic  shock is possessed also by t r imecain ,  though to a far smaller extent. The re la t ive  
ac t iv i ty  of t r imeeain  according to this test is 0.47 of that of xilocain.  

Experiments with the corasole convuIslon test, which showed that the preparations did not influence the course 
of the clonic component but did e l imina te  the tonic phase of the convulsions, confirm what Berry et  al.  [10] found 
when they made a comparat ive  study of xi locain and another new anesthetic of the xi l idene series - mepivacatn.  They 
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showed also that xflocain derivatives did not prevent convulsions induced by strychnine, and we therefore did not 
carry out this test in the present investigation. The incomple te  antagonism with corasole and the absence of any 
antagonism with strychnine do not contradict  the c l in ica l  finding of the effectiveness of x i locain  derivat ives in var i -  
ous forms of epi lepsy [7, 8, 11]. It is known, for example ,  that the highly effect ive anticonvulsant  substance,di-  
phenine,does not protect  against  corasole convulsions,and the antagonism against strychnine is more character is t ic  
of substances with myanes in- l ike  act ion than it is of  typica l  an t i -ep i lep t i fo rm preparations [13]. 

Because of the complete  resemblance of the spectra of the anticonvulsant action of the two drugs, t r imeca in  
can be used in cases where xi locatn ls appl icable .  If, however, we take into account that t r imecain  has approx- 
ima te ly  half the act ivi ty ,  and that its toxici ty  is 1.4 t imes less [3], i t  follows that x i locain  is to be preferred in such 
cases. In its resorptive action, t r imeca in  closely resembles xi locain:  with both drugs the ma x imum effect  occurs 
10 mtn after injection;  it then fails rapidly,  and disappears comple te ly  after 1 h. This property apparent ly  explains 
the rapid arrest of the convulsive a t tack  and the unsuitabi l i ty  of these substances for prolonged prophylaxis [7, 8]. 

S U M M A R Y  

Two local  ane s the t i c s -  x i locain  and t r imecain  (d fe thy lamino-2 ,4 ,6 - t r ime thy lace tan i l ide  hydrochlor ide) -  
employed c l in ica l ly  were tested on mice  for their anticonvulsive actions, by applying the ma x imum e lec t r ic  shock 
seizure test (MES) and by the corasole induced convulsions test (metrasole test). Their s ide-effects  (neurological  
toxici ty)  were studied by the "rotating bar" technique. Both drugs fai led to prevent c lonic  convulsions after ad-  
ministration of 100 mg/kg  corasole. Conversely, they abolished the hindl imb tonic extensor phase of the max imum 
e lec t r i ca l  and corasole shock seizures. The EDs0 was determined for both drugs, and their re la t ive  ac t iv i ty  ca lcula ted  
by the Litchfield and Wilcoxon method (1949). Tr imecain  proved to be only half  as potent as xi locain.  It is sug- 
gested that both drugs have a common anticonvulsant action. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or alI o f  t h i s  peri-  

od ica l  l i t e ra ture  may  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list  o f  t h e  c o v e r - t o -  

c o v e r  English translations appears at the b a c k  o f  this issue. 
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