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Inminimally acting doses eserine and neostigmine produce excitation of muscarine-like ~I) choli- 
nergic systems almost exclusively in isolated organs and in the intact animal. In the intact animal, after 
administration of neostigmine the ratio bet-ween the hi and nicotine-like (N) effects is determined mainly by 
the size of the dose, while in eserine poisoning the effect remains predominantly on M eholinergicstructures. 
Accordingly, M cholinol}#Acs are more effective in the treatment of eserine poisoning, while substances 
possessing both l~I and N cholinolytic action simultaneously are more effective in the treatment of neostig- 
mine poisoning. 

Neostigmine and eser ine  are  typical m ember s  of the group of ant ichol ines terase  (choIinopotentiating} 
substances  which produce qualitatively different effects on the animal body [1, 3, 5, 6]. 

In the present  investigation the cholinopotentiating (increasing the acetylcholine effect) and chol inomi-  
tact ic  act ivi ty  of neostigmine and eser ine  were compared  during t he i r  action on nicotine-l ike (N) and 
musca r ine - l ike  (hi) cholinergie sy s t ems ,  and the effect iveness of M and N cholinolytics as antidotes for  the 
t rea tment  of n e o s t i ~ i n e  and eser ine  poisoning in albino mice was studied. 

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

Exper iments  were ca r r i ed  out" on the isolated rectus abdominis muscle of  the frog by the method of 
Chang and Gaddum [4] at  17-20 ~ To obtain a control  contract ion,  acetylcholine (AC) was used in conccl~tra- 
tions of 3 .2x  10 -7 and 1 x 10 -6 M. Contract ions of the muscle  in response to addition of eser ine  o r  neost ig-  
mine to the ba th ,  like the acetylcholine contract ions ,  were  r ecorded  up to two min. An ]ncrease  in the m u s c l e ' s  
response  to AC w.~ detected af ter  contact  with the ant ichol inesterase  prepara t ion  for 20 rain. A segment  
of the terminal  ileum of a guinea pig was suspended in aera ted  Tyrode solution at 30 ~ The amplitude of the 
tonic contract ion of the segment  of ileum in response to the action of cholinopotentiating drugs and the in- 
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c rease  in amplitude of its contract ion in r e -  
sponse to addition of AC in a concentrat ion of 
1 x l0-7"M were determined af ter  contact  with 
neostigmine o r  e s e r i n e  for 2.5, 5, or  10 rain. 
By plotting d o s e - e f f e c t  curves  the concen t ra -  
tions of neostigmine and eser ine  at which a 
eontracture was produced equal to that caused 
by AC in file control experiment and their con- 
centrations doubling the amplitude of the con- 
traeture to AC were found. 

In experiments on mice the cholinopoten- 
tiating drugs were injected intraperitoneally I0 
rain after subcutaneous injection of cholinol:yr 
The eholinolytics were used in doses of 1/10 of 
the minimal toxic dose. 
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TABLE 2. LDs0mm(t 0.05) of Neostigmine and EsecineWhen injected 
In t raper i toneal ly  into Albino Mice Before and tO min af ter  
Subcutaneous Injection of Cholinolytics (in mg /kg )  " 
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E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

The exper imenta l  results  are  given in Tables  1 and 2. Tes ts  of the compounds in vitro (Table 1) 
showed that the intervals  between M and N cholinopotentiating and between M and N chot inomimetic  con-  
cent ra t ions  differed very  cons iderably  for  the same substance.  For  instance,  whereas  neostig:nine potenti-  
ated the action of AC on N chol inergic  sys t ems  in a concentrat ion only 25 t imes g rea t e r ,  in tests  of its effect  
on M cholinergie sys t ems  (for 10 min) the eser ine  concentra t ions  had to be 1400 t imes g rea t e r  than during 
its act ion of M chol incrgic  sy s t ems .  Neostigmine caused contract ions  of the frog rectus abdominis muscle 
in a concentra t ion 500 t imes g r e a t e r  than that requi red  to cause contract ion of the intestine,  while eser ine ,  
even in a concentra t ion 4000 t imes g rea t e r ,  had no mimet ic  action [2] on the frog rectus  abdominis muscle .  
The effect iveness  of the cholinolytics as antidotes in neost igmine and escr ine  poisoning was expressed  as 
a coefficient of act ivi ty  (CA), obtained as the rat io between LDs0 af te r  p r e l i m i n a r y  adminis t ra t ion  of the 
antidote and LDs0 in the control .  The relat ive effect iveness  of the cholinolytics in the t rea tment  of poison-  

CAn 
ing by these two substances  was expressed  by the coefficient of relative ac t iv i ty  (CILX = ~ ) .  

CAe 
With weakening of the l~I cholinolyt}c proper t i es  and the st imuRaneous s t rengthening of the N cholino- 

lytic p roper t i es  of the cholinolytics used, the value of CRA increased  (Table 2).  

It m a y b e  Concluded f rom these resul ts  that qualitative differences in the effects of neostigmine and 
eser ine  may  la rge ly  be at tr ibuted to the more  marked  N cholinopotentiating act ivi ty  of neost igmine.  
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