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The biochemically-reactive structures of the central nervous system have the property of reacting to sub- 
stances with both nicotinic and muscarinic action [2, 3, 5, 6, 8]. Thus, the presence of the corresponding n- 
and m- cholinergic structures can be considered in the central nervous system (according to the classification 
proposed by S. V. Anichkov [1]). Valuable materials for the study of this problem can be obtained by investigat- 
ing the action of pharmacological agents from the group of parasympatholytics, which block the specific 
reactions that arise when the two above types of biochemically active structures participate. 

1?1 studying the group of parasympatholytic substances--derivatives of quarternary ammonia compounds, we 
obtained data which indicated the presence ofn-cholinergic structures in the central nervous system [12]. It was 
shown ttaat tetraethylammonia (TEA), the derivatives pentamethylene-bis-and hexamethylene-bis (trimethyl- 
ammo~ia) have the property of blocking tile typical reaction of frogs to nicotine, the central nature of which was 
proved by a number of works [ 4, 9, 11, et al.,]. 

In the present comnumication,data are presented which touch on the further study of the central parasympath- 
olytic action of  a number of ganglionic blocking agents-quarternary ammonia derivatives. 

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

The experiments were carried out on white mice weighing from 15 to 2.3 g. Nicotinic (0.6-0.8 mg nicotine 
base intraperitoneally) and arecoline (0.4-0.6 mg o f  arecoline hydrobromide subcutaneously) spasms were caused 
in mice and the effect of the following ganglionic blocking agents were tested on them: 1) the iodine salt ofhex-  
amethylene-bis(trimethylammonium) (synonym: hexamethonium), 2) the iodine salt of hexamethylene-bis (tri- 
ethylammonium), 3) the dipyridine-~-carboxylic salt of hexamethylene-bis (trimethylammonium), 4) the 
iodine salt of tetraethylammonium (synonym : tetamon-I), 5) the pyridine-B -carboxylic salt of tetraethylammonium 
6) the bromide salt of pentamethylene-bis (quiiaolinedimethylammonium).* Endurable dosages were prepared of 
each of these preparations corresponding to their biological activity, determined by establishing the minimum 
lethal dose (DLs0). 

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

t_*exanlethylel~e-bis(trimethylammonium) in doses of 0.5 - 1 mgandhexamethylene-bis(triothylammonium)in 
doses of 0.4-0,7 mg proved to be ineffective: they did not block spasms and did not inhibit mortality after 
administration of an absolute lethal dose of nicotine (0.8 rag). Out of 16 mice which bad been administered this 

* Tile tetamon-I and peutamethylene-bis (quinolinedimethylanqmonium)-dibromide were synthesized by I. B. 
Simon at tlle Ukrainian Institute of Experimental Endocrinology, the rest of the preparations by A. I. Lopushansky 
at the Chernovitsy Medical Institute. 
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dose of nicotine,  1.4 dieu after "din inj~.-ction of hexalncthonium ; preliminary administration of hexamethonium 

caused the death of 13 micc out of 1.4. !al the same way, 12 mice which received hexamethyleue-bis  (trieflayl.- 

ammoninm) died of spasms either before or after injection of a lethal  dose of nicotine.  The salt of hexamethyl-  

ene-bis( t r inmthylammonium) and nicotinic acid, named hexonat by us, proved considerably more effective. 

Tile preliminary administration of hexonat (0.4-3 mg intzaperitoneally) to 24 mice ensured "protection" 

against a lethal dose of nicotine and el iminated nicotinic spasms completely or partially in rite majority of cases, 

Of 14 mice which received 1 mg of hexouat , 4 animals died following the subsequent administration of an ab- 

solute lethal dose of nicotine ; consequently, rite percentage of mortality decreased 3 times in comparison with 

control experiments. Sirnilar data were obtaiued with file subsequent administration of hexonat to 16 mice 

which had received a lethal dose of n icot ine:  only 4 mice died. 

The antispasmodic action of fiae iodine salt of TEA and its homolog, the salt of teT, aethylammoninm and 

nicotinic acid and named tetronat by us, was studied on 30 animals. The iodine salt of TEA did not affect the 

nature or outcome of the nicotine reaction substantially, hi contrast, to this, tetronat proved to be sufficiently 
effective, especially when administered subsecmently (at the height of the spasms). Out of 18 mice which re- 

ceived an absolute leflaal dose of nicotine and tetronat, 1.2 survived, and spasms were almost completely absent 

among them : only a slight tremor of the body and tail ,  greater inobility were noted. For control, experiments 
were set up to study the nicotinolytic effect of nicotinic acid and its sodinm salt. All 12 mice which received 

a lethal dose of nicotine died, in spite of the administration of nicotinic acid (in a dose of 1-5 nqg) or of its 
sodium salt (ill a dose of 0.8-5 rag). 

Nicotinolytic Action of Ganglionic Blocldng Agents on White: lvlice 
Administered a Lethal Dose of Nicot ine  

Dose Experimental 
Ganglionic blocking agent ( m  mg) results 

Hexamethylene-bis  ,(trimethylammonium) 

Hexamethylene-bis( t r ie thylammonium) 

Hexonat 

Tetraethylammonium 

Tetronat  

Pentamethylene-bis(  quinolmedimethyl-  

ammonium)  

0.5 
0.6 
0.8 
1.0 

0.4 
0.5 
0.7 

0.4 
0 5  
0.6 
0.75 
1.0 
1.4 
3.0 

1.0 
2.0 
3.0 

0.5 
0.7 
0.75 
1.0 
2.0 
3.0 

0.1 
0.15 
0.2 

4/4 
5/6 
8!1o 

10/10 

4./4 
4/4 
4/4 

2/5 
1/6 
U5 
0/4 
4!14 
1i3 
J/a 

414 
4/4 
4/4 

212 
I14 
1/4 
1/a 
012 
l/a 

212 
P12 
313 

Note. hi the colunm "Experimental results" the numerator is the 

number of dead mice, the denominator is the total number of mice 
tested for the given dose of file substance. 
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Tile quinoline derivat ive ofpentaumthoniunl  did not affect the nature and outcome of nicot inic  poisoning 

substantially : a l l  the mice died which received the preparation both before and after the administrat ion of a 

le thal  dose of nicotiam. The action of the most effect ive of  the snbstance.~ i n v e s t i g a t e d - h e x o n a t - w a s  studied on 

arecol ine  spasms in 11 mice .  The administrat ion of hexonat  against a background of a recol ine  in quantit ies 

which block the nicotine reaction,  was not accompanied by changes in the tremor typica l  of arecol ine;  pre- 
l iminary administrat ion of  hexonat  was equal ly ineffect ive.  

The study of the antispasmodic action of atropine on nicot inic  and arecol ine  spasms of mice  was under- 
taken as a con t ro l  Atropine in a wide range of doses (0.4-1 rag) did not e l imina te  the spasms and did not de-  
crease the percentage of morta l i ty  of administrat ion of a le thal  dose of nicotine.  Arecol ine spasms were easi ly  
blocked by atropine, which corresponded to data in the l i terature [3 ,  10J. The data regarding the nicot inolyt ic  
actiot) of the studied substances are summarized in the table,  

The investigations which were carried out allowed the establ ishment  of the fact that, of  tim studied group 
of quarternary ammonium compounds, two substances, derivatives of hexamethy lene-b i s  ( t r imethylammonium)  

and t e t rae thy lammonium,wi th  nicot inic  acid have a pronounced nicotin01ytie effect.  

The nicot inolyt ie  action of  these two compounds can be explained from the point of view of compet i t ion  
with ace ty lcho l ine ,  which is evident  for parasympatholyt ic  substances in the central  nervous system as well 
[TJ, as a result of which, blocldng of the n- chol inergic  structures of the brain is observed. The following facts in- 
dicate  that these compet ing reactions take place  in the central  nervous system. Supplementary experima~ts were 
set up by us to study the blocking act ion of the two narcotic  subs tances -ch lora l  hydrate and barbamyl  - on the 
nicotinic spasms of  mice.  It was found that the narcotic  with pr imar i ly  cor t ica l  a c t i o n - c h l o r a l  h y d r a t e -  bad not 
substantial effect ,  while the narcotic  with pr imar i ly  brain stem action (barbamyl)  weakened or e l imina ted  the 

spasms in a number of  experiments,  decreasing the percentage of  mor ta l i ty  at the same t ime after the administrat ion 
of a lethal  dose of  nicotine.  Combining the data we obtained with the s imilar  experiments  of N. V. Golyakhovskaya 
on arecol ine ,  we reached the conclusion that the spastic action of nicot ine depends pr imar i ly  on st imulat ion of 

the subeortical  areas. 

Since the m - c h o l i n o l y t i c - a t r o p i n e - d i d  not e l imina te  the spastic action of nicot ine while blocking tile 
a recol ine  tremor,  and since, on the other hand, the n - c h o l i n o l y t i c  ganglionic blocking a g e n t s - h e x o n a t  and 
t e t r o n a t -  had a nicot inolyt ic  effect ,  while not affect ing the cor t ica l ,  a recol ine  spasms, according to N. V. Golyakhov-  
sky , we reached the conclusion that ,  first, the in i t ia l  pharmacologica l  reactions to the n icot inolyt ic  action 
of the studied substances are loca l ized  chief ly in the snbeortical  areas and, second, the pr imar i ly  n-chol inerg ic  
structures of  the brain are l~locked. The difference we found between the act ion of the nicot inic  acid salts of 
quarternary ammonium derivat ives  and their  iodides indicates that the nature of the anion substantially affects 

tile pharmacolog ica l  properties of the salt. 

S U M M A R Y  

The central choli  nolytic  action of parasympatholytic preparations-  derivates of quaternary ammonium 

bases -  were studied on their action on convulsions e l ic i ted in mice  by nicotine or arecoline.  

It was found that derivates of hexamethylene-bis ( tr imethylammonium) and tetraethylammonium with 
nicotinic acid had a most pronounced nicotinolyt ic  effect  causing no arecoline convulsions. 

Our experiments confirm that n-chol inoreact ive  structures of the subcortieal area are blocked when para- 

sympatholytics of this group are used. 
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