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The in f ra red  spec t r a  of s amples  of sec re t ions  f rom the r igh t  and left  submandibular  glands of the cat  
obtained in r e s p o n s e  to intravenous injection of acetylcholine,  p i locarpine,  and noradrena l in  and to s t imu la -  
tion of the sympathet ic  and pa ra sympa the t i c  s e c r e t o r y  nerves .  

The  quali tat ive composi t ion  of the s amples  of sec re t ions  f rom homonymous s a l i va ry  glands produced 
in r e sponse  to s imul tanebus  exci tat ion of s e c r e t o r y  act ivi ty by humora l  s t imul i  was found to be the same ,  
and the spec t r a  of s amples  obtained in r e s p o n s e  to s t imulat ion of the chorda tympani  and s t imula t ion  of s e -  
c r e t o r y  act ivi ty  by chol inergic  drugs also were  s imi l a r  and dif fered f rom the spec t r a  of s amples  obtained 
during s t imula t ion  of the sympathe t ic  ne rve  and intravenous injection of noradrena l in  (the l a t t e r  also were  
identical) .  
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Invest igat ions  have shown that uncondi t ioned-ref lex [6, 13] and condi t ioned-ref lex  [5, 6, 13] s ec re t i on  
of the sa l iva ry  glands is absolute ly  identical  on the left  and r ight  s ides.  Meanwhile,  many  invest igat ions  
[1-4, 7-9, 11, 12, 14-16] have shown that pa i red  sa l iva ry  glands function a s y m m e t r i c a l l y ,  . s ta r t ing  their  
s ec re t ion  at different  t imes  and sec re t ing  different  volumes of sal iva.  

This  a s s y m e t r y  can be explained e i ther  by d i f fe rences  in the physiological  s ta te  of the pa i red  glands 
or  the i r  r e c e p t o r  s y s t e m s  [1, 4, 6, 7, 9, 16] or  by d i f fe rences  in cen t ra l  influences control l ing the ac t iv i ty  
of the glands [2, 3]. 

Pavlov [10] cons idered  that a s y m m e t r y  of the r e f l exes  cannot be explained by morpholog ica l  d i f fe r -  
ences  between the pa i red  sa l iva ry  glands. Other  w o r k e r s  have also demons t ra ted  the identity of function of 
pa i red  glands [19-21, 23, 24]. 

To inves t igate  whether  quali tat ive a s y m m e t r y  exis ts  between the sec re t ions  of pa i red  s a l i va ry  glands 
when functioning s imul taneous ly  in r e s p o n s e  to exci tat ion by s t imul i  of equal s t rength,  the method of in- 
f r a r e d  spec t ropho tome t ry  was used in the p re sen t  invest igation.  

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

Nine cats  were  anes thet ized with hexobarbi ta l  and the ducts of both submandibular  glands d i s sec ted  
and incubated with polyethylene canulas.  Secre t ion of the s a l i va ry  glands was evoked by int ravenous injec-  
tion of acetylchol ine  (0.5 m g / k g ) ,  noradrena l in  (50-60 pg/kg), a l t e rna te  s t imulat ion of the chor da tympani  
and sympathe t ic  nerve ,  and int ravenous injection of p i locarpine  (0.75 mg/kg) .  Each succes s ive  s t imulus  
was applied 30 rain a f t e r  s ec re t ion  evoked by the preceding  s t imulus  had stopped complete ly .  The f i r s t  
por t ions  of s ec re t ion  were  not analyzed.  

I n f r a r ed  s p e c t r a  were  photographed on the UR-20 dua l -beam appara tus .  Agar  f i lms  were  p r e p a r e d  
to photograph the s pec t r a  [17]. The spec t r a  we re  r eco rded  using four  s l i t s  cover ing  the reg ion  f rom 4000 
to 666 cm -1 at a speed of 64 c m - t / m i n .  Some spec t r a  were  photograPhed on the IKS-21 appara tus  at a speed 
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Fig. 1. In f r a red  s pec t r a  of sec re t ions  of sub-  
mandibula r  s a l i va ry  glands of a cat  r e c o r d e d  
on the UR-20 dua l -beam appara tus ,  a) I n t r a -  
venous injection of acetylcholine;  b) of p i lo-  
carpine;  c) s t imulat ion of pa r a sympa the t i c  
nerves;  d) of sympathe t ic  nerves ;  e) in t r a -  
venous injection of noradrenal in;  f) d i f fe ren-  
t ial  spec t rum of sec re t ions  of r ight  subman-  
dibular s a l i va ry  gland obtained in r e s p o n s e  to 
s t imulat ion of r ight  sympathet ic  and p a r a s y m -  
pathetic ne rves .  Top curve: d i f ferent ia l  spec -  
t r a  of r ight  and lef t  glands; continuous lines: 
r ight  gland; broken  line: lef t  gland. 

of 4 c m - t / s e c .  The spec t r a  were  plotted graphica l ly  
by subtract ing the background spec t rum f rom those 
of the s amp le s  at points cor responding  to different  
wavelengths.  

EXPERIMENTAL RESULTS 

A N D  D I S C U S S I O N  

Cha rac t e r i s t i c  spec t r a  obtained by analys is  of 
the sec re t ions  of pa i red  sa l iva ry  glands a r e  shown in 
Fig. 1. In this study no a t tempt  was made to identify 
each individual peak in the spec t rum.  Attention was 
concent ra ted  main ly  on the genera l  cha rac t e r  of the 
spec t rum and the posi t ion of the t r a n s m i s s i o n  band, 
because  in f r a red  spec t r a  of subs tances  of identical  
composi t ion  a r e  t hemse lves  identical  [17]. Spect ra  
of s amp le s  of s ec re t i on  f rom the r ight  and left  glands 
were  compa red  in o rde r  to de te rmine  the i r  quali tat ive 
s i m i l a r l y  or  difference.  Spectra  of sec re t ions  ob-  
tained by exci tat ion of the r ight  (continuous line) and 
left  (broken line) submandibular  glands in r e s p o n s e  
to in t ravenous inject ion of acetylchol ine a r e  shown 
in Fig. la .  The volume of sec re t ion  produced in r e -  
sponse to in t ravenous injection of acetylcholine (and 
to all  subsequent  humora l  stimuli) was the s a m e  for  
the lef t  and r igh t  glands. The in f ra red  spec t r a  of 
s amp le s  of sec re t ions  of the pa i red  glands were  
identical.  So also were  the spec t r a  of samples  of 
sec re t ions  f rom the r ight  and left  glands during s t i -  
mula t ion  by noradrena l in  (Fig. le) and p i locarpine  
(Fig. ld). 

The  quali tat ive composi t ion  of the sec re t ions  
during s imul taneous  exci tat ion of the r ight  and left 
submandiSular  glands in cats  by adrenerg ic  humora l  
s t imuli  is thus identical ,  f rom which it can be con- 
cluded that  quali tat ive s y m m e t r y  is cha r ac t e r i s t i c  
of the s e c r e t o r y  act ivi ty  of the pa i red  sa l iva ry  glands. 
Quanti tat ive re la t ionsh ips  between the var ious  com-  
ponents of sec re t ions  f rom both glands a r e  pe rhaps  
a lso  identical ,  because  the r a t ios  between the heights 
of the peaks  in the spec t rum were  the same .  Spect ra  
of sec re t ions  obtained in r e s p o n s e  to s t imulat ion of 

autonomic ne rves  were  also compared .  Even in the case  when the quantity of s ec re t ion  produced by the 
r igh t  and lef t  glands in r e s pons e  to unequal s t imula t ion  of the ne rves  differed,  i ts  quali tat ive composi t ion 

was the s a m e  (Fig. l c ,  d). 

Since a dua l -beam ins t rumen t  was avai lable ,  it was poss ib le  to r e c o r d  the different ial  spec t rum of 
sec re t ions  by pass ing  one beam through the sample  f rom the r ight  gland and the other through that f rom the 
lef t  (Fig. l a - e ,  top curves) .  The different ia l  spec t r a  of s amples  of sec re t ions  f rom the pa i red  glands showed 
100% t r ansmi s s io n .  Consequently,  the s a l i va ry  glands produce a qual i tat ively identical  s ec re t ionbo th  in r e  - 
sponse to exc i t a t i onbyhumora l  s t imul i  and to s t imula t ionof  the s e c r e t o r y  nerves ,  e v e n i n t h e  case  of quanti tat ive 
a s y m m e t r y  of sec re t ions .  

One fur ther  fact  was cons idered  during ana lys i s  of the spec t ra :  spec t r a  of samples  of sec re t ions  ob- 
tained during s t imulat ion of the glands by aceWlcholine and pi locarpine were  identical,  and they differed 
sharp ly  f rom the s pec t r a  of s amples  obtained during s t imula t ion  by noradrenal in .  It was in teres t ing  to 
compa re  the spec t r a  of these  s am p l e s  with those of s amp le s  obtained during s t imulat ion of the chorda t y m -  
pani (c) and sympathet ic  ne rve  (d). Analys is  of these  spec t r a  r evea l ed  cons iderab le  s imi l a r i t y  of quali tat ive 

i i00 



composition between secretions obtained by stimulation of the parasympathetic nerve, intravenous injection 
of acetylcholine and pilocarpine, on the one hand, and stimulation of the sympathetic nerve and intravenous 
injection of noradrenalin, on the other hand. The qualitative composition of secretions obtained by stimula- 
tion of the sympathetic and parasympathetic nerves differed appreciably, as shown by the differential spec- 
trum (Fig. lf). The attempted statistical analysis of spectra of samples of secretions from different ani- 
mals without allowing for their individual differences caused the spectra to be smoothed out and obscured 
their regular  patterns (this may perhaps explain unsuccessful attempts to use infrared spectra for analysis 
of the saliva of different individuals with dental caries  [24]). 
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