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Application of acetylcholine and nicotine to the intact Paeinian corpusc le  does not indue e spike 
activity but affects its sensitivity to mechanical  stimulation: low concentrat ions (1 �9 10 -6 g/ml)  
inc rease  it, high concentrat ions (1 - 10 -4 g/ml} reduce it. This effect can be explained by the 
action of these substances on s t ruc tures  generat ing action potentials. Application of acetyl -  
choline to the decapsulated Pacinian corpusc le  induces spike activity. This response  may p e r -  
haps be due to the action of acetylcholine on the mechanorecept ive site itself. Application of 
tubocurar ine or  hexamethonium depresses  the sensitivity of the r ecep to r  to mechanical  s t imu-  
lation, and this may also point to a role  of acetyleholine in the p rocess  of  adequate excitation 
of the receptor .  
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The effect of cholinergic drugs on mechanoreceptors  and the possible  role of a mediator  mechanism 
in excitation of Pacinian corpusc les  (PC) have frequently been d i s c u s s e d  in the l i t e ra tu re  [1-4]. However, 
in only one investigation [5] was an attempt made to study the response  of PC to acetylcholine (AC). These 
workers  found no effect of AC on PC. Since PC did not respond to KC1 either,  it was concluded that the 
drugs tested did not reach the sensory  nerve ending. 

In the investigation descr ibed below, the effect of AC and other  eholinergic substances was studied on 
activity of single intact and decapsulated Paeinian corpusc les .  

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

A single PC together with its nerve fiber was isolated from the mesentery  of an anesthetized (35 m g /  
kg pentobarbital,  intraperitoneally) cat. The receptor  was placed on two electrodes in a special  bath filled 
with I-Ianks's solution (37 ~ C). The PC were  stimulated by means of a genera tor  of mechanical  vibrations, 
r igidly fixed to the bath. Action potentials CAPs) and the stimulus were  recorded  on a two-channel osc i l lo-  
graph. In some experiments,  the r ecep to r  was part ial ly decapsulated f rom the distal par t  before applica-  
tion of the test  solutions. The Hanks 's  solution, AC (1- 10 -6 and 1 �9 10 -4 g/ml) ,  nicotine (1 �9 10 -e and 1 " 10 -4 
g/ml) ,  tubocurar ine  (1- 10 -6 g / m l ) ,  and hexamethonium (1.10 -6 g/ml)  were  applied through a glass  m i c r o -  
pipet (tip d iameter  0.1 mm). 

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

Application of solutions of AC o:c nicotine changed the threshold of mechanical  stimulation of the in- 
tact  PC. The direction of the changes was determined by concentrat ion (Fig. 1). In a concentrat ion of 
1 �9 10 -6 g /ml ,  AC considerably increased the sensitivity of the r ecep to r  to an adequate mechanical  st imulus,  
but reduced it in  a concentrat ion of 1" 10 -4 g /ml .  The action of nicotine was s imilar .  

Considering that the capsule of PC is a powerful b a r r i e r  to diffusion [61, the next step was to de t e r -  
mine whether AC acts  on the recep tor  segment of the ne rve  ending or  on s t ruc tures  generat ing AP [7]. Fo r  
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F ig .  1. Appl ica t ion  of AC in concen t r a t i ons  of 1 �9 10 -e (A) 
and 1 . 1 0  -4 (B) g / m l  on in tac t  PC: 1, 2) de t e rmina t i on  of 
th resho ld  of exci ta t ion  in Hanks ' s  solut ion;  3, 4) a f t e r  ap -  
p l ica t ion  of AC; 5, 6) a f t e r  r in s ing  in Hanks ' s  solution. 
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Fig .  2. Appl ica t ion  of AC in concen t ra t ion  of 1- 10 -e g / m l  on d e -  
capsu l a t ed  PC. Record  not continuous.  F i r s t  two f r a m e s  r e p r e -  
sent  de t e rmina t i on  of th re sho ld  of mechan ica l  s t imulus .  

this  purpose ,  the m a x i m a l  p o s s i b l e  decapsula t ion  of the d i s t a l  pa r t  of the r e c e p t o r  was c a r r i e d  out be fo re  
AC appl ica t ion .  Under  these  condi t ions ,  AC (1- 10 -6 g /ml )  without any mechan ica l  s t imulus  evoked a rhy th -  
mic t r a i n  of A P s  l a s t ing  up to 5 min (Fig. 2). Since the d i s t a l  pa r t  of the r e c e p t o r  was decapsu la ted ,  it  can 
log ica l ly  be supposed that  under  these  c i r c u m s t a n c e s  the a c c e s s  of AC was fac i l i t a t ed  to the m e c h a n o r e c e p -  
r ive p a r t  of PC but not to the segments  gene ra t ing  Alas. 
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Fig. 3. Application of tubocurar ine  to decap-  
sulated PC: 1, 2) in Hanks ' s  solution; 3) app l i -  
cat ion of tubocurar ine;  4) a f t e r  r insing with 
Hanksfs  solution. 

These  r e su l t s  suggest  that the s u b s t r a t e  with which AC in te rac t s  d i f fers  whether  it is applied to the 
intact  o r  the decapsula ted  PC. In the f i r s t  case ,  AC in a concentra t ion of 1 . 1 0  -6 g / m l  lowered  the threshold  
of adequate s t imulat ion but did not induce spike activity.  Its absence  might  be explained by an inadequate 
AC concentrat ion,  t towever ,  spike act ivi ty did not appea r  a f t e r  applicat ion of AC in a c onc entrat ion of i �9 10-4 
g / m l  which, on the con t ra ry ,  led to an i nc r ea se  in the threshold of excitat ion of PC to mechanica l  s t imu la -  
tion. Consequently, if applied to the intact  r ecep to r ,  AC did not reach  the ehol inergic  r e cep to r  s t r u c t u r e s  
by interact ion with which it could induce APs .  The effect  of AC on the intact  PC is  p robab ly  de te rmined  by 
i ts  action d i rec t ly  on s t ruc tu re s  generat ing APs .  

The appea rance  of spike act ivi ty  a f t e r  applicat ion of AC suggests  that  act ivat ion of the r e c e p t o r  by 
mechanica l  s t imulat ion takes  place  with i ts  par t ic ipat ion.  To ver i fy  this hypothesis  (Fig. 3), PC decapsu-  
lated f rom the dis ta l  pa r t  w e r e  t r ea ted  with tubocurar ine  (1 �9 10 -6 g /ml)  and hexamethonium (1.10 -6 g /ml ) .  
In both c a s e s  an i n c r e a s e  in the threshold of excitat ion to mechanica l  s t imulat ion was observed .  Admit tedly 
in no c a s e  was the r e c e p t o r  comple te ly  blocked. 

These  r e su l t s  sugges t  that AC pa r t i c ipa t e s  in the recept ion  of an adequate  mechanica l  s t imulus  by PC, 
i .e. ,  that synaptic t r a n s m i s s i o n  exists .  
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