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An e a r l i e r  invest igat ion by the author [5] showed that a f ter  r emova l  of the supe r io r  ce rv ica l  s y m p a -  
thetic ganglion in the rabbi t ,  the adsorben t  p r o p e r t i e s  of the cells in the submaxi l l a ry  gland a re  d e p r e s s e d  
and pas s ive  hyperpola r iza t ion  develops .  These changes were  re ta rded  as a r e s u l t  of an excitat ion defieAen- 
cy [3]. 

Reflex sec re t ion  of sa l iva  is  brought  about by af ferent  impulses  f r o m  the r e c e p t o r s  of the o ra l  cavity,  
t rave l ing  along the lingual and g lossopharyngea l  ne rves .  The object  of the p r e s e n t  invest igat ion was to 
d i scover  the effect  of division and s t imulat ion of the lingual nerve  on the ampli tude of the constant  p o l a r i -  
zation potent ia ls  (CPP) and the adsorben t  p r o p e r t i e s  of the submaxi l l a ry  gland in the rabbi t .  

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

The methods desc r ibed  p rev ious ly  [5] were  used  in the invest igat ion.  

Division of the lingual ne rve .  After  the background level  of the CPP had been es tabl i shed for  the sub-  
max i l l a ry  gland, the lingual ne rve ,  which had been d i ssec ted  beforehand,  was divided distal ly.  In 17 of the 
20 exper imen t s  pass ive  hyperpo la r i za t ion  developed in the submaxi l l a ry  gland a f te r  division of the lingual 
ne rve ,  and depolar iza t ion  developed in the o ther  3 expe r imen t s .  The e lec t ropos i t ive  potential  began to in-  
c r e a s e  2-18 (mean 5.8• min  a f te r  division of the lingual nerve .  The durat ion of the pass ive  hype rpo-  
l a r iza t ion  va r i ed  f r o m  30 to 288 (mean 150.2• min, and i ts  ampli tude reached  1.5-5.1 (mean 2.4• 
mY. 

The mean  cu rves  of development  of pas s ive  hyperpo la r iza t ion  of the submaxi l l a ry  gland of the rabbi t  
a f te r  r emova l  of the s upe r i o r  ce rv i ca l  sympathe t ic  ganglion and a f t e r  divis ion of the lingual ne rve  are  
shown in Fig; 1. Compar i son  of the curves  shows that pass ive  hyperpolar iza t ion  af ter  division of the l ing-  
ual nerve  was m o r e  p ro t r ac t ed ,  but was m arked  by a s m a l l e r  r i s e  of e lee t ropos i t ive  potential .  

In a s epa ra t e  s e r i e s  of expe r imen t s  the lef t  s a l i va ry  glands were  s ta ined s imul taneous ly  in si tu a f te r  
division of the ip s i l a t e ra l  l ingual nerve .  The cel ls  of the submaxi l l a ry  gland on the side of the divided 
lingual ne rve  were  found to adsorb  25~c l e s s  of the vi tal  dye (neutral red) than the cel ls  of the control  gland: 
the mean value of E• 1000 in the control  s e r i e s  was 619• and in the exper imenta l  470• It may  thus 
be  concluded f r o m  the r e su l t s  of the exper imen t s  in which the lingual ne rve  was divided that, in the p r e -  
sence  of a re f lex  def ic iency of a f fe ren t  exci tat ion the s a l i va ry  gland r eac t s  by pass ive  hyperpola r iza t ion  
and by a dec r ea s e  in the adsorpt ion of dye. This conclusion is in a g r e e m e n t  with the r e su l t s  obtained by 
A. D. Pshede t skaya  [2], working with ske le ta l  musc le  depr ived of its e f ferent  nerve  supply, and by the au-  
thor [5], working with the s a l i va ry  gland depr ived  of i ts  sympathe t ic  connections.  

Stimulation of the lingual nerve .  The cen t ra l  end of the lingual ne rve  was s t imu la t ed fo r  5min th rough  
bur ied  e lec t rodes  with an in te rmi t ten t  induction cu r r en t  with a f requency of 20 cps.  According to Ya. D. 
F inkinshte in ' s  findings [4], this is the opt imal  f requency for  s t imulat ing the s ec re t i on  of a s a l i va ry  gland. 
Meanwhile observa t ions  were  kept  on the flow of sa l iva  f r o m  a cannula in se r t ed  into the e f fe ren t  duct of 
the gland. In all  ten expe r imen t s  depolar iza t ion developed in the submaxi l l a ry  gland in r e sponse  to s t imu-  
lation of the cen t ra l  end of the lingual nerve .  The e lee t ropos i t ive  potential  of the gland continued to fal l  
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Fig.  1. Development  of pas s ive  hyperpo la r i za t ion  of the submax i l l a ry  
gland a f te r  r e m o v a l  of the s u p e r i o r  ce rv ica l  sympathe t i c  ganglion (1) 
and a f te r  divis ion of the lingual ne rve  (2). Along the axis of a b s c i s s a s -  
t ime (in rain), along the axis of o r d i n a t e s - p o l a r i z a t i o n  (in mV). The 
a r r o w  indicates  the t ime of the cor responding  p r o c e d u r e .  Ver t ica l  
l ines - twice the s tandard  e r r o r .  
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Fig. 2. Developement  of depolar iza t ion  in r e sponse  to 
s t imula t ion  of the lingual nerve .  The a r r o w  above 
indicates  the t ime of division of the lingual nerve ,  and 
the a r rows  below the beginning and end of s t imula t ion  
of i ts  cen t ra l  end. Res t  of the legend as in Fig.  1. 

48-100 rain a f te r  s t imulat ion ceased .  The cha r -  
a c t e r  of the change in the CPP of the submax i l l a ry  
gland during and a f t e r  s t imula t ion  of the lingual 
ne rve  is i l l u s t r a t ed  by one of the expe r imen t s  
(Fig. 2). 

Against  the background of the depolar iza t ion  
caused by ips i l a t e ra l  s t imula t ion  of the lingual 
nerve ,  both glands were  s ta ined in t ravi ta l ly .  The 
con t r a l a t e ra l  gland was used as the control .  In 
this group of expe r imen t s  the mean  value of E • 
1000 for  the control  glands was 563• 24, comp a red  
with 731+35 fo r  the glands on the side of s t imulat ion.  
D. N. Nasonov andI .  P. Suzdal ' skaya  [1] found that 
mouse  p a n c r e a s  cel ls ,  in a s ta te  of exci tat ion a f te r  

feeding, absorb  20.9% m o r e  vi ta l  dye than cel ls  in a r e s t ing  s ta te .  In the p r e s e n t  expe r imen t s  exci tat ion 
of the submax i l l a ry  gland evoked by s t imula t ion  of the lingual ne rve  was also accompanied  by an i nc r ea se  
in absorpt ion  of dye by 30% com pared  with the control  level .  

The au thor ' s  p rev ious  expe r imen t s  [5] showed that s t imulat ion of the sympathe t ic  trunk led to ac t ive  
hyperpo la r i za t ion  in the submax i l l a ry  gland, accompanied  by an i n c r e a s e  in the absorben t  p r o p e r t i e s  of the 
gland ce l l s .  The mean  value of E x  1000 fo r  the control  glands in these  expe r imen t s  was 400+2;5 and for  
glands in a s ta te  of ac t ive  hyperpo la r i za t ion  596• The level  of absorp t ion  was 35% higher  than in the 
control  glands.  

A def ic iency of re f lex  e x c i t a t i o n c a u s e d b y p a r t i a l  deafferenta t ion  of the o ra l  mucosa  thus leads to the 
development  of pa s s i ve  hyperpo la r iza t ion  of the s a l i va ry  gland and to a dec r ea se  in i ts  abil i ty to absorb  
neutra l  red .  Remova l  of the s u p e r i o r  ce rv i ca l  sympathe t ic  ganglion is followed by s i m i l a r  changes.  S t imu .  
lat ion of the cen t ra l  end of the lingual ne rve  leads to depolar iza t ion  of the s a l i v a r y  gland and to an i n c r e a s e  
in i ts  absorbent  p r o p e r t i e s .  In r e s pons e  to s t imula t ion  of the sympathe t ic  ne rve  (i.e., to the e x c e s s i v e  s e -  
c re t ion  of synapt ic  adrenal in) ,  act ive hyperpo la r i za t ion  of the gland develops and absorp t ion  of the dye is 
i nc reased .  
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