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Previously [t] it has been shown that prevention of acetylcholine formation by pancreatectomy increases the 

rate of accommodation in the sciatic nerve of the frog, and that the injection of smalt amounts of acetylcholine re- 

duces accommodation in this nerve. 

In the present work we have made a comparative study of the influence of 2-methylnaphthaquinone,  eserine, 

atropine, and acetylcholine on accommodation in this nerve. It is known that 2-methylnaphthaquinone interferes 
with the synthesis and with the liberation of acetylcholine [2, 5, 6]. 

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

The experiments were carried out on a nerve-muscle  preparation of the frog (IL ridibunda). Accommodation 
in the sciatic nerve was investigated by the usual method [1], After determination of the ini t ia l  amounts of accom- 

modation either the whole preparation or the nerve alone was placed in a solution of the substance to be studied in 

Ringer, and successive measurements were made at 30 mm intervals. A znd preparation of the same frog was placed 

in Ringer, and served as control. We performed 26 experiments with 1:10,000 2-methylnaphthaqninone,  15 experi- 

ments with 1:8,000 and 1:800 eserine, 1.5 with 1:1,000 atropine, and t0 with 1:10,000, 1:5,000, and 1:500 acetylcholine.  

E X P E R I M E N T A L  RES U LTS  

The rate of accommodation and the rheobase of the control preparations in Ringer showed practically no change 

over a periof of 2-3 h. After a longer t ime the preparations in Nnger showed a continuous reduction in the rate of 

accommodation of the nerve, and after 16-18 h the accommodation constant had increased on average from 17.2~2.5 
msec during the first few hours after the preparation had been made to 27.6i  3.1 msec, i.e., by more than 11/2 times 

(Fig. la).  The rheobase increased on average from 1.45 to 1.69 v, i.e., by 16.5%. 

During the action of 2-methylnaphthaquinone (1:10,000)we observed a regular increase in the rate of accom- 

modation; the slope of the curves (Fig. lb) increased and the accommodation constant X became shorter; in the first 

30-~0 min of the action the rate of accommodation showed no significant change, and it was not until  later that it in-  

creased more or less regularly. Thus, the accommodation constant X was reduced on average from 20.6• 1.7 msec in 
the contro] preparations to 17• 1.2 msec during 60 rain of the action of 2-methylnaphthaquinone;  after 90 rain it had 

fallen to 12.32 1.6 msec, and after 120 rain to 8• 1.3 msec\ i.e., during this t ime it had fallen to two fifths of its orig- 

inal value (Fig. 2). h~ contrast to the change of accommodation there was a much greater reduction in the exci tabi l -  

ity of the nerve, as determined by the rheobase; this change was noticed in the first 30 nqin of the action of the sub- 
stance under investigation, and then the rheobase became more or less stabilized so that at the etad of 2 h it amounted 

to 126% of its original value (an average of 2.26 v instead of 1.8 v in the control). Thus, the rate of change of thresh- 
old is not the same as the rate of change of accommodation,  and the increase in the rate of accommodation is ac-  
companied by comparatively small  fluctuations in excitabil i ty.  

A considerable increase in accommodation and shortening of the accommodation constant was observed also in 
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Fig. 1. Curves ofaccommodat ion in  t h e  sciatic nerve of the frog (mean values), a) 

(1) After 30 rain, and  (2) after 16-18 h in Ringer; b) (1) control, (2) after 60 rain, 
(3) after 90 rain, and (4) after 120 rain of the action of 1:10,000 2-methylnaphtha-  

quinone; c) (1) control, (2) after 30 rain, (3) after 60 rain, and (4) after 90 rain of 

the action of 1:1000 atropine; d) (1) control, (2) after 35 min, (a) after 75 rain, 

and (4) after 100 min of the action of 1:5,000 and 1:500 eserine. Abscissa) t ime of 

increase of st imulating current in msec; ordinate) threshold stimulus expressed as 
mult iple of rheobase. 

the case of atropine. Thus, even by the 30th rain the accommodation constant had fallen on average to 16.14. 1.8 

msec, after 60 lnin it had fallen to 12.74.0.9 msec, and after 90 rain it was 10.24.1.9 instead of 20.24-1.6 msec as in 
the control. Accordingly the curves of accommodation during the action of atropine rise more steeply (Fig. lc).  In 

contrast to the experiments with 2-methylnaphthaquinone these changes in accommodation which we have just de- 
scr ibedtake place as a rule in association with an increased excitabil i ty of the nerve to direct current, but the graphs 

are not of the same shape (see Fig. 2). Because of the extent to which the accommodation changes, and because of 

the greater molar concentration used in this case we must suppose that atropine increases the rate of accommodation 
less than does 2-methylnaphthaquinone.  

Eserine differs from the 2 previous agents in causing a marked biphasic change in the rate of accommodation. 

At a dilution of 1:6,000 during the first 30-45 min the accommodation constant k increases on average to 25.3• 
msec as compared with 19.44. 1.5 msec in the control. Subsequently the rate of accommodation begins to increase, 

and after 75 lain the accoml-nodation constant has fallen to 17.34.0.9 msec, and after 100 rain to 15.44.4.4 msec. Ac- 

cordingly the curves indicate a more rapid accommodation than in the controls and they have the concavity charac. 

teristic of high rates of accommodation (Pig. ld). The same biphasic changes in accommodation were observed at 
all  concentrations of eserine used. 

The increased accommodation observed in the 2nd phase of the action of eserine is in line with results obtained 
when this substance was used previously [1], and when it was used to treat the stimulated part of the nerve [3]. We 

may note that the reduced rate of accommodation of the nerve during the 1st phase of the action of eserine is not 
very marked and does not reach even the level which was observed after prolonged action of Ringer solution (see Pig. 

l a  and d). Changes in the End phase are much less marked: they are not nearly so great as the increase in the rate 
of accommodation which occurred in the action of 2-methylnaphthaquinone or with atropine. Changes of accommo-  
dation during the action of eserine were associated with biphasic fluctuations in excitabili ty,  but the degrees of fluc- 
tuation were not the same in the 2 cases (see Pig. 2). 
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Fig. 2, Changes in the accommodation con- 

stant k and in the rheobase in response to the 
act ion of (1) 1:10,000 2-methytnaphthaquinone,  
(2) t:1~000 atropine, and (3) 1:5,000 and 1:500 

eserine. Abscissa) t ime of act ion of drug in rain; 
ordinate) accommoda t ion  constant X and rheo- 
base as percentage of control (mean values). 

We must emphasize that al t  the changes in the indices of 

accommodat ion  which we have described and which were evoked 

by various concentrations of substances which influence chot in-  

ergic transmission were s ta t i s t ica l ly  signif icant  (P_<0.05), except  

for cer ta in  in te rmedia te  values. 

The experiments  in which ace ty tchol ine  ac ted  on the nerve 
gave no defini te  results. Accommodat ion  and rheobase changed 
either very l i t t le  or not at a l l ,  i .e . ,  the drug act ion was almost 
comple te ly  ineffect ive  [3]. 

We must emphasize  that in addit ion to certain general  fea-  
tures [3] the different drugs manifested certain specific effects. 
Although the ac tual  values of the ini t ia i  rates of accommodat ion  
and their degree of change varied over wide l imits  the general  

tendency and the extent of the shifts which developed were closely 
correlated with the par t icular  agent  used, To a first approxima-  

tion, in each  drug we may distinguish a specif ic  influence re-  
la ted to the influences produced by ace ty lchol ine  or to its m e t a -  

bolism. Tm this connection the considerable and progressive in-  
crease in the rate of accommodat ion  under the influence of 2 - m e t h -  
yInaphthaquinone and atropine may be interpreted as a result of 
a genuine influence exerted by these substances superimposed 

upon a more or less comple te  b lockage  of the act ion of acety lchol ine .  Under the influence of eserine, the in i t ia l  e f -  

fects which preponderate  are due to the s tabi l iza t ion of acety lchot ine ,  with the result that the rate of accommodat ion  
is reduced. On the other hand, la ter  the direct  influence of the substance becomes effect ive and the rate of a c c o m -  
modat ion increases. The influence of ace ty lchol ine  in the 2nd phase shows up as a restraint upon the extent  of this 
increase. The reason why acethlchol ine  is re la t ive ly  ineffect ive when appl ied direct ly  appears to be due to the 
l imi ted  degree of permeabi l i ty  of the nerve to this substance [4]. 

Pharmacological  anatysis has confirmed the idea which we have previously put forward [1] that ace ty lchol ine  
plays a defini te  part in :he changes in the accommodat ion  of nervous tissue, and that it  constitutes one of the physiol-  
ogical  factors regulat ing this process. Apparent ly it restrains the increase in the rate of accommodat ion  in a nerve 
which is undergoing a modif ica t ion  of its properties, reducing the rate towards a more  normal  value.  In our opinion 
this act ion of ace ty lcho l ine  on accommodat ion  is of great  physiological  significance:  by fac i l i ta t ing  and a c ce l e r a t -  
ing the changeover from tocal  exci ta t ion to the spread of an impulse it may consti tute one of the mechanisms of syn- 
apt ic  fac i l i ta t ion  and summation.  

SUMMARY 

Drugs (2-methylnaphthaquinone,  atropine,  and eserine) which aIter the metabol ism and act ion of ace ty lcho l ine  
cause specific changes in the rate of accommodat ion  of the frog sciat ic  nerve, changes which vary in their ex ten tand  
in their  direct ion.  The results obtained confirm the opinion we expressed previously that ace ty lchol ine  is concerned 
in the changes occurring in nervous tissue during accommodat ion.  
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