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In e x p e r i m e n t s  on dogs with a chronic  fistual of the submandibular  s a l i va ry  gland intravenous 
o r  subcutaneous injection of p i locarpine  at  in terva ls  of a few days was accompanied  by a g r ad -  
ual inc rease  in the volume of sa l iva ,  reaching a m a x i m u m  af te r  5 injections.  Retention of the 
" t r ace"  of the act ion of p i locarpine  was obse rved  also in expe r imen t s  on a dog with v a g o - s y m -  
pathetic anas tomos i s  and subsequent  pa ra sympa the t i c  denervat ion of the gland. 
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The content  of var ious  subs tances  in p i locarp ine- indueed  sa l iva  was de te rmined  in previous  e x p e r i -  
ments  [6] on dogs with a chronic  f istual  of the submandibular  s a l i va ry  gland under var ious  conditions of its 
innervation.  No impor tance  at  that t ime was at tached to the fact  that in o r d e r  to obtain the requi red  s e c r e -  
tion background it was n e c e s s a r y  to inc rease  the dose initially and l a te r  to reduce it. It could be postulated,  
however ,  that a " t r ace"  of previous  injection of p i locarpine  remained  in the cel ls  of the gland. 

The object  of this invest igat ion was to study the c h a r a c t e r i s t i c s  of the response  of the gland cel ls  to 
repea ted  injections of pi locarpine.  

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

Exper imen t s  were  c a r r i e d  out on 4 dogs with a chronic fistual of the submandibular  (and sublingual) 
s a l iva ry  gland. In one of these dogs (No. 4) a vago- sympa the t i c  anas tomos i s  was formed beforehand on the 
side of the ex t e r io r i zed  gland duct. The pregangl ionic  f ibers  of the vagus nerve  a f te r  this opera t ion grew 
toward the ce l l s  of the s upe r i o r  c e r v i c a l  sympathe t ic  ganglion, as was proved by subcutaenous injection of 
apomorphine  (salivation, despi te  injection of a t ropine,  ocu la r  signs) [5, 6]. The operat ion of pa rasympa the t i c  
denervat ion of the gland was then pe r fo rmed .  However ,  re l iable  data on the effect  of repeated injections of 
pi ioearpine could be obtained only a f t e r  the s ta te  of inc reased  exci tabi l i ty  of the gland ce l l s  had become 
es!;ablished at a constant  level  a f t e r  the pa ra sympa the t i c  denervat ion.  The level  of exci tabi l i ty  of the gland 
was de te rmined  by i ts  r epsonse  to apomorphine .  The drug was injected in doses  including 3 o r  4 ac ts  of 
vomiting. I t 'was  a s s um ed  that the impulse  act ivi ty  reaching the gland via the anas tomos i s  (no a t ropine was 
injected) was approx ima te ly  the same .  As was expected,  the sec re t ion  of sa l iva  gradual ly  increased ,  and 
a f t e r  40-50 days it was es tab l i shed  at an a lmos t  constant  level .  Only then (53 days a f te r  denervation) were  
the e x p e r i m e n t s  begun on the dog with injection of pi locarpine.  P i loearpine  hydrochlor ide (0.25% solution) 
was injected in t ravenous ly  into dogs Nos. 1, 2, and 4 and initially subcutaneously  into dog No. 3, followed 
by an intravenous injection 65 days  la ter .  The volume of sa l iva  was m e a s u r e d  eve ry  3 rain s ta r t ing  f rom 
the t ime of injection of pi locarpine and continuing for  36 min. 

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  

As Table 1 shows, the volume of sa l iva  s ec re t ed  in r e sponse  to injection of pi locarpine increased  by 
57 and 65% re spec t ive ly  in dogs Nos. 1 and 2 by the t ime of the 5th injection. Having reached a max imu m 
the volume of sa l iva  then fell  a little. S imi la r  r e su l t s  were  obtained with dog No. 3. The inc rease  in the 
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TABLE 1. Dynamics  of Saliva Secret ion during Repeated In t r a -  
venous I n j e c t i o n s  of Pi locarpine  

Parameters 

l 

Intervals between [ 
injections (in days) l - 

Volume of saliva du~- l 
ing whole expt. (in rnl] :3.0 

Increaseinvol: (in %) | 
Volume of sali~'a in fizstl 

portion (in ml) I 5, o 

Dog No. 1, weight 17.5 kg, dose 

2 3 I 4 5 6 

Dig No. 2, weight 15.2 kg, 
dose 0.08 mg/kg 

�9 experiments 
1 3 1 4  5 1 7  

0.14 mg]kg 
ex e~mert ts  

5 4 I 4 
29.0 29.9 I 31.4 

36.5 

4,1 3,0 I 4.4 

I 
5 ~ -t1 7, 2 

57, I I 30, 0 
5,1 3,5 2,7 I 3,6 / 4,4 

4r6 
25,2 21,7 

65,7 ] 

4,8] 6,4 

TABLE 2. Dynamics  of Secret ion of Saliva during Repeated In t r a -  
venous Injections of Pi locarpine  a f t e r  Denervat ion of the Gland 
(vagosympathet ic  a n a s t o m o s i s  followed by pa rasympa the t i c  d e n e r -  
vation; dog No. 4, weight 9.2 kg, dose 0.135 mg/kg)  

p arameters 

Intervals between iajections (in days) 
Volume of saliva during whole expt. (in ml) 
Increase in volume (in %~ 
Vomme of saliva in firs~ ~ortion (in ml) 

Experiments 

3,6 

2 
21,t 

4,2 

/ 
3 4 I 5 6 

i i 

14p4  4 
23,8 21,1 20,7 21.7 
27,9 
4,2 4,1 4,1 4,0 

volume of sa l iva  obse rved  during repeated  injections of pi loearpine could be the resu l t  of the accumulat ion 
of this drug. Special s e r i e s  of exper iments ,  however,  do not conf i rm this hypothesis  of the cumulat ive p r o -  
pe r t i e s  of pi locarpine,  The w r i t e r s  obse rved  e a r l i e r  that b iscui ts  induce a l a r g e r  sec re t ion  of sa l iva  agains t  
the background of previous  pi locarpine sec re t ion  [6]. It might be expected that feeding a dog with b iscui ts  
on the day a f t e r  injection of pi locarpine should be accompanied  (if any pi locarpine  stil l  r emained  in the ani -  
mal) by increased  production of sal iva,  but this was not observed .  Next, a f t e r  a s e r i e s  of expe r imen t s  in 
which pi locarpine was injected at in te rva ls  of a few days ,  it was injected on two success ive  days.  If the 
pi locarpine had accumulated,  it would have induced a g r e a t e r  inc rease  in production of sal iva,  but this also 
was not observed.  

In the expe r imen t s  on dog No. 4 with vago-sympathe t i c  anas tomos i s  followed by pa rasympa the t i c  de -  
nervat ion (Table 2) r e su l t s  s i m i l a r  to those descr ibed  above were  obtained. It will be r e m e m b e r e d  that 
a f t e r  pa rasympa the t i c  denervat ion the exc i tab i l i ty  of the gland cel ls  i nc rea se s  in accordance  with the law 
of inc reased  sensi t iv i ty  of denervat ion s t ruc tu re s ,  and for this reason  the expe r imen t s  began a f t e r  the level  
of exci tabi l i ty  had become stabi l ized (see the Exper imenta l  Method section). The expe r imen t s  on dog No. 4 
showed that changes in the reac t iv i ty  of the gland ce l l s  in response  to repeated  injections of pi loearpine 
could take place i r r e spec t ive  of its effect  on the cholinergic s t r uc tu r e s  of the brain.  P r e s u m a M y  other  
gland s t ruc tu r e s  can also p r e s e r v e  " t r a ce s "  of the action of pi locarpine.  

These expe r imen t s  suggest  that in response  to injection of pi locarpine " t r a ce s "  of the b iochemica l  
changes induced by it may  be p r e s e r v e d  in the ce l l s  of the s a l i va ry  gland. Gland ce l l s  responding to the 
first injection of pilocarpine as to a novel stimulus become capable of "recognizing" pilocarpine and "re- 
membering" that they have previously been subjected to its influence. Repeated effects thus give rise to a 
more marked response of the gland. 

The possibility of "trace" formation in various tissues of lower and higher organisms is well-known 
in physiology. They include posttetanic potentiation, the postexcitation decrement, presynaptic inhibition 
[2, 3, 8], the formation of connections resembling those of conditioned reflexes, and "training" of the most 
primitive objects [9, 10]. The possible role of changes in RNA in "memorizing" is shown by experiments 
on planarians and also on rats and mice [i, 4, 7]. 

If the development of memory is an evolutionary process, "remembering" is presumably a feature to 
some extent of other cells of both lower and higher organisms. An example of this is the ability of the sa- 
livary gland cells to "remember" information brQught via the blood stream following the injection of pilo- 
carpine .  
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