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After  applicat ion of 1% and 0.5% pi locarp ine  solutions to the i so la ted  frog ret ina,  all compo-  
nents of the e l e c t r o r e t i n o g r a m  (ERG) d i sappeared  completely .  Gradual  r e c o v e r y  of the ERG 
was obse rved  only af ter  perfus ion of the r e t ina  with R inge r -Locke  solution not containing 
p i locarp ine  for  5-10 min. The inhibi tory action of p i locarp ine  in expe r imen t s  on the i so la ted  
re t ina  was due, evidently,  not only to d is turbance of r e sp i r a t i on  of the ret ina,  but also to a 
ma rked  d is turbance  of t r a n s m i s s i o n  of nervous  exci ta t ion in i ts  synapses .  

Invest igat ions of the action of pf locarpine  when inst i l led into the conjunctival  sac  have r evea led  v a r i -  
ous effects  of the drug on the blood v e s s e l s  of the eye [5]. Exper imen t s  [1, 2, 6, 7] show that  myopic sub-  
s tances ,  including p i locarp ine ,  d is turb  the course  of oxidat ion-reduct ion and metabol ic  p r o c e s s e s  in the 
lens ,  i r i s ,  and aqueous humor  of the eye. However ,  the effects  of p i locarp ine  on the e l e c t r o r e t i n o g r a m  
(ERG), which in the opinion of mos t  inves t iga to r s  [3, 4] re f l ec t s  the act ivi ty of both r e c e p t o r  and hor izon-  
tal  ce l ls  (the a wave) and of b ipo la r  cel ls  (the b wave) have so fa r  r ema ined  v i r tua l ly  unstudied. 

To obtain a m o r e  definite idea  of the effect  of p i locarp ine  on the ERG, the action of d i f ferent  doses  
of the drug on the i so la ted  f rog re t ina  was studied. 

EXPERIMENTAL METHOD 

The method used to a t tack this  p r o b l e m  was to r e co rd  the ERG of the i so la ted  r e t ina  of cold-blooded 
animals  while pe r fused  with R inge r -Locke  solut ion.  Not more  than 7-10 min e lapsed  between enucleat ion 
of the eye and the beginning of re t ina l  perfusion.  The l ight -adapted re t ina  or  i so la ted  eye was p laced  in a 
s c r eened  chamber .  Exper imen t s  were  c a r r i e d  out in the following o rde r :  a f t e r  the or ig inal  ERG had been 
r eco rded  (il lumination of the re t ina  at 5 lx was used as photic s t imulus)  the pe r fus ion  fluid was rep laced  by 
1% pi locarp ine  solution, a f te r  which this was again rep laced  by per fus ion  with the o rd ina ry  solution and the 
ERG was again recorded .  The p i locarp ine  solution was made up in R i n g e r - L o c k e  solution. Photic s t i -  
mulat ion was applied at in te rva l s  of 3-4 min. Changes taking place  in the ERG was e s t ima ted  f r o m  the 
ampli tude of the b and d waves.  The height of elevat ion of the b and d waves  was m e a s u r e d  in mic rovo l t s  
by r e f e r e n c e  to a p r e l i m i n a r y  ca l ibra t ion  char t .  

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

Consis tent  r e s u l t s  were  obtained in all  expe r imen t s .  The ERG of the i so la ted  f rog  r e t ina  in r e s p o n s e  
to photic s t imulat ion was of the usual  c l a s s i ca l  shape, tn r e sponse  to appl icat ion of 1% and 0.5% pi locarp ine  
solutions to the ret ina,  all components  of the ERG d i sappeared  a f te r  1 rain. Af ter  " r ins ing"  (perfusion) of 
the r e t ina  with R inge r -Locke  solution not containing p i locarp ine  for  5-10 min, a g radua l  r e c o v e r y  of all  
components  of the ERG was observed.  However,  in the f i r s t  minutes  of r e c o v e r y  the d wave of the ERG 
was cons iderably  h igher  than init ial ly,  whe reas  the b wave stil l  r ema ined  below the ini t ial  level .  These  
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Fig. 1. Changes in ERG of isola ted frog re t ina  before  (1) and 
1 min a f t e r  i t s  pe r fus ion  with 0.5% pi locarp ine  solution (2), and 
3 (3), 5 (4), 8 (5), and 10 (6) min a f te r  s t imulat ion (during p e r -  
fusion with R inge r -Locke  solution). 

TABLE 1. Changes  in Amplitude ( in ,V)  of ERG Waves During the 
Action of Var ious  Doses  of P i loearp ine  on the Ret ina  and Eyebal l  of 
Cold-Blooded Animals  

Time of I,~ I o,5~ [ ~ I o,l~ [ o,ol~ I o,oo19~ 
investl- wave 
gat[on 

Back- 
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l min 
2 
3 

1 

163 100 56 313 2131561237 ] 881631263 
163 75 156 

63 175175 313:188156/200/ 691631 163 350113715012131 811561 187 

175172 5181218[ 75 431 238 
501501363 I1001 63 339 163 

100[50[350 163 63 1313]125 
63 j3251,1  6814,1288 138 

obse rva t ions  showed that  with an i nc r ea s e  in amplitude of the b wave, the ampli tude of the d wave gradual ly  
dec reased ,  and by  the end of 8-10 min both waves  had regained  the i r  init ial  values  and the ERG i ts  usual  
f o r m  (Fig. 1). 

A dec r ea se  in ampli tude of the ERG wave was observed  not only during the action of l a rge  doses  of 
p i locarpine  on the i so la ted  ret ina,  but also a f te r  inst i l lat ion of one or  two drops  of (0.25, 0.1, 0.01, and 
0 .001~ pi locarpine  solution to the v i t r eous  h u m o r  of the i so la ted  eye.  In these  e x p e r i m e n t s  ( Table  1), all com-  
ponents of the ERG were  s imul taneous ly  reduced 2-3 min a f te r  applicat ion of the pi locarpine.  No r e c o v e r y  
of the ERG could be observed,  for  under  the conditions of the expe r imen t  on the i so la ted  eye it  is e x t r e m e l y  
difficult to r emove  the p i locarpine .  The e l ec t r i ca l  act ivi ty of the re t ina  is c lose ly  re la ted  to me tabo l i sm  
in its t i s sues .  A dec r ea s e  in ampli tude of the ERG occurs  when re t ina l  function is dep res sed ,  and r e s t o r a -  
tion of the original  ERG is  evidence of r e c o v e r y  of re t inal  function. Changes in the b wave during p e r f u -  
sion of the isola ted re t ina  cannot be at t r ibuted ent i re ly  to deficient  oxygenation, for  f r o m  beginning to end 
of the expe r imen t  the re t ina  was kept in R inge r -Locke  solution without the addition of any fu r the r  oxygen. 
Despite  the hypoxia which undoubtedly exis ted under  those conditions the ERG remained  v i r tua l ly  unchanged 
for  1 h. The inhibi tory action of p i locarp ine  in the expe r imen t s  on the isola ted re t ina  can the re fo re  be ex-  
plained, not so much by a d is turbance  of r e sp i ra t ion  of the re t inal  t i s sues  as by a marked  d is turbance  of the 
t r a n s m i s s i o n  of ne rvous  exci ta t ion in the re t inal  synapses .  

Analysis  of the components  of the ERG by Gran i t ' s  method shows that the negat ive component  PI I I  
r e c o v e r s  i ts  function more  rapidly  than the pos i t ive  component  PII ,  thus giving the d wave i ts  high ampl i -  
tude in the initial  per iod  of r ecove ry .  The subsequent  d e c r e a s e  in the d wave can be at t r ibuted to gradual  
r e c o v e r y  of the PI I  p roces s .  
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