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Contraction of Myoepithelial Cells in Secreting Submandibular Glands of Do~s 
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Summary. I n  s lowly secre t ing  s u b m a n d i b u l a r  g lands  of dogs, a s y m p a t h e t i c  effect  on  myoep i the l i a l  cells was d e m o n -  
s t r a t e d  as an  acce le ra t ion  of t h e  flow, fol lowed b y  r e t a rd a t i o n ,  on  sho r t - l a s t i ng  s y m p a t h e t i c  s t imu la t i on ,  p a r t i cu l a r l y  
a f t e r  f l - adrenocep tor -b lock ing  drugs.  

I n  o rder  to  s t u d y  c o n t r a c t i o n  of t h e  s a l iva ry  myoepi -  
thelium, i ts  effect  on  a c o n t i n u o u s  sa l iva t ion  car~ be  re- 
corded.  Thus ,  in  t he  p a r o t i d  g l and  of t h e  sheep s y m p a -  
t h e t i c  s t i m u l a t i o n  was  f o u n d  to  acce lera te  t h e  spon-  
t a n e o u s  secre t ion  p r e s e n t  in  t h i s  gland,  a n d  a f t e rwards  
the re  was a per iod  of r educed  f low 2. App l i ca t i on  of such  
a m e t h o d  to  o t h e r  s a l i va ry  g lands  is r e n d e r e d  di f f icul t  
b y  t he  f ac t  t h a t  s y m p a t h e t i c  s t i m u l a t i o n  m a y  a c t i v a t e  
n o t  on ly  m o t o r  (and vasocons t r i c to r )  fibres,  as in  t h e  
sheep  paro t id ,  b u t  also sec re to ry  fibres,  w h i c h  will  com- 
p l ica te  t h e  p i c tu re  ~; in add i t ion ,  m o s t  s a l i va ry  g lands  do 
n o t  secrete  spon taneous ly .  Never the less ,  i t  h a s  p r o v e d  
possible  to  use such  a m e t h o d  in t h e  s u b m a n d i b u l a r  
g l and  of t h e  dog. 

Material and methods. I n  16 dogs (weights  4-11 kg), 
u n d e r  ch lo ra lo se -u re thane  anaes thes ia ,  t h e  s u b m a n d i -  
b u l a r  d u c t  was  c a n n u l a t e d  in t he  neck  a n d  connec t ed  to  
a b o t t l e  where  sa l iva  secre ted  d isp laced  water .  Drops  of 
w a t e r  of a size of 20 tA fal l ing f rom a n  o u t l e t  of t h e  b o t t l e  
were r ecorded  b y  a n  o r d i n a t e  wr i t e r  on  a smoked  d rum.  
Con t inuous  sa l iva t ion  was  evoked  f rom a n  e lec t rode  on  
t h e  cho rda - l i ngua l  n e r v e ;  shocks  of a s t r e n g t h  of 8-12 V 
a n d  a f r e q u e n c y  of 0.2-0.5 H z  p roduced  a f low a t  a s t e a d y  
r a t e  of 2-6  d rops /min .  To a c t i v a t e  s y m p a t h e t i c  fibres,  
t h e  v a g o s y m p a t h e t i c  t r u n k  was  exc i ted  us ing  15-25 V 
a n d  f requencies  of 5-20 Hz.  

Results and discussion. S y m p a t h e t i c  s t i m u l a t i o n  for 
1 ra in  was found  to  change  t h e  p a r a s y m p a t h e t i c a l l y  in-  
duced  secre t ion  in a comp l i ca t ed  a n d  va r i ab l e  m a n n e r .  
Compl ica t ions  arose f rom two  sources.  

F i rs t ,  s y m p a t h e t i c a l l y  evoked  v a s o c o n s t r i c t i o n  in te r -  
fered w i t h  t h e  flow*. Th i s  could  be  la rgely  avo ided  b y  
r educ ing  t h  e pe r iod  of s y m p a t h e t i c  s t i m u l a t i o n  to  a few 
seconds.  The  F igure  shows a n  e x p e r i m e n t  where  sym-  
p a t h e t i c  s t i m u l a t i o n  for 2 sec caused  a qu i cken ing  of t h e  
con t inuous ,  p a r a s y m p a t h e t i c a l l y  i nduced  flow, followed, 
w h e n  s t i m u l a t i o n  ceased, b y  a c o m p e n s a t o r y  r e t a r d a t i o n .  
S t i m u l a t i o n  for  1 sec h a d  a s imi la r  b u t  smal le r  effect. I t  
seems reasonab le  to  a t t r i b u t e  t h e  acce le ra t ion  to  m y o -  

epi the l ia l  con t r ac t i on ,  caused  b y  s t i m u l a t i o n  of sym-  
p a t h e t i c  m o t o r  nerves ,  a n d  t h e  r e t a r d a t i o n  to  s u b s e q u e n t  
r e l a x a t i o n  of t h e  my o ep i t h e l i u m.  However ,  c l ea rcu t  re- 
su l t s  of t h i s  t y p e  were o b t a i n e d  on ly  in 6 of t h e  16 dogs. 
I n  al l  t h e  dogs, s y m p a t h e t i c  s t i m u l a t i o n  for  I - I 0  sec 
acce le ra ted  t h e  s a l i va ry  flow, b u t  in  5 dogs t h e  c o m p e n -  
s a t o r y  r e t a r d a t i o n  was smal l  a n d  in 5 i t  was  lacking.  
Th i s  was  found  to  be  due  to  a second compl ica t ion ,  
de r ived  f rom t h e  f ac t  t h a t  s y m p a t h e t i c  sec re to ry  f ibres  
were  ac t i va t ed .  S y m p a t h e t i c  s t i m u l a t i o n  a lone causes  a 
slow secre t ion  a f t e r  a long la tency ,  b u t  w h e n  super-  
imposed  on  p a r a s y m p a t h e t i c  s t i m u l a t i o n  i t s  sec re to ry  
effect  is g rea t ly  a u g m e n t e d ,  ap p ea r s  w i t h  a v e r y  sho r t  
l a t e n c y  a n d  con t inues  for  some t i m e  a f t e r  s t i m u l a t i o n K  
In t e r f e r en ce  f rom such  a s y m p a t h e t i c  secre t ion  is t h e r e -  
fore possible  even  w h e n  t h e  ne rve  is s t i m u l a t e d  for  a 
v e r y  br ie f  period,  as in  t h e  p r e s e n t  e x p e r i m e n t s ;  t h e  
qu ick  sec re to ry  response  will  acce lera te  t h e  p a r a s y m -  
p a t h e t i c  secret ion,  a n d  t h e  pe rs i s t ing  s y m p a t h e t i c  a f te r -  
sec re t ion  m a y  conceal  a n  effect  of t h e  myoep i the l i a l  re-  
l a x a t i o n  on  t h e  flow. F o r t u n a t e l y ,  in  t h i s  p a r t i c u l a r  
g l and  s y m p a t h e t i c  secre t ion  can  be  abol i shed  b y  /5- 
a d r e n o c e p t o r - b l o c k i n g  d rugs  s, whe reas  t h e  m o t o r  effect  
remains ,  be ing  co-receptor m e d i a t e d  6. T h e  second ha l f  
of t h e  F igure  shows an  e x p e r i m e n t  where  s y m p a t h e t i c  
s t i m u l a t i o n  for 2 sec caused  acce le ra t ion  b u t  no  r e t a r d a -  
t i on  of t h e  p a r a s y m p a t h e t i c a l l y  i n d u ced  flow. W h e n ,  
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S Y 2  SY1 SY2 SY1 SY2 SY2 The 2 left sections are from one 
experiment, the 2 right ones from 
another .  Records from above: 
minute marks; signal; salivary 
secretion recorded with an ordi- 
nate writer (each ordinate ~ves 
the time interval between 2 
drops). Throughout both experi- 
ments the chorda-lingual nerve 
was stimulated, at 0.5 Hz in the 
left, and at 0.3 Hz ill the right 
experiment. Left: SY2 and SY1, 
sympathetic stimulation at 10 Hz 
for 2 and 1 sec, respectively. 
DHE, dihydroergotamine, 0.5 mg/ 
kg i.v. Right: SY2, sympathetic 
stimulation at 5 Hz for 2 sec. 
PROPR, Propranolol, i mg/kg 
i.v. 
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however, sympathetic secretion had been prevented by 
injection of the fl-blocking propranolol, a temporary 
retardation, attributable to myoepithelial relaxation, ap- 
peared when stimulation ceased; before propranolol, this 
phase obviously did not come to light because the secre- 
tory rate was augmented for a short period after stimula- 
tion. In the first experiment of the Figure, it can be seen 
that, after the e-receptor-blocking drug dihydroergo- 
tamine, some acceleration of the flow persisted after 
sympathetic stimulation for 2 sec, but scarcely for 1 sec. 
Such a persisting acceleration, abolishable by propranolol, 
can be ascribed to augmented secretion, suggesting that  

part  of the acceleration at stimulation for 2 sec before 
dihydroergotamine was in fact due to secretion, adding 
its accelerating effect to that  of the myoepithelial con- 
traction and possibly reducing the retarding effect of 
subsequent myoepithelial relaxation even in this experi- 
ment. 

The investigation shows that  sympathetically evoked 
myoepithelial contraction can be studied in the sub- 
mandibular gland of the dog if allowed to act on a slow, 
parasympathetically induced secretion, provided the 
period of sympathetic stimulation is short and a fl- 
adrenoceptor-blocking drug has been given. 
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Summary. The act ivi ty levels of succinate dehydrogenase, glutamate dehydrogenase and pyruvate dehydrogenase in 
"the fore, m i d a n d  hind brain regions of the thiamine deficient chicken, Gallus domesticus were determined. The act ivi ty  
levels of succinate dehydrogenase and glutamate dehydrogenase in all the 3 regions of brain showed augmentation on 
inducing thiamine deficiency. In contrast the act ivi ty levels of pyruvate dehydrogenase decreased in the brain of 
thiamine deficient animals. I t  is suggested that  these changes in the oxidative enzymes indicate disturbance caused in 
the operation of the tricarboxylic acid cycle in thiamine deficiency. 

Vitamin deficiency is known to cause metabolic defects 
in man and other vertebrates 1. ~jMany clinical signs and 
biochemical changes induced by vitamin deficiencies in 
chick have been described 2, 3. I t  has been reported tha t  
absence of thiamine causes cellular anorexia 2 and affects 
the distribution of thiamine-dependent enzymes that  
operate in the carbohydrate metabolism in birds and 
mammals ~, *, 5. Thiamine deficiency is also known to 
produce a~rise in pyruvate content of the tissues in verte- 
brates, and this is believed to be  the key to many defi- 
ciency-induced lesions 6. However, information about the 
regional distribution of dehydrogenases in the CNS, and 
changes occurring in their act ivi ty during thiamine 
deficiency, is  lacking. Hence it was felt desirable to study 
the dehydrogenases which play a significant role in the 
carbohydrate metabolism on inducing thaimine deficiency. 
The paper  presents information about the pyruvate,  
'succinate and glutamate dehydrogenases in the fore, mid 
and hind brain regions of the thiamine deficient chick, 
Gallus domesticus. 

Materials and methods. 3-day-old white Leg-horn 
chicken, Gallus domesticus, ranging in weight from 15-20 g, 
~ere  purchased from a local dealer and reared in the 
laboratory in electrically heated cages at 37 ~: 1 ~ The 
controls were fed on standard chicken feed purchased 
from 'Mysore Feeds', Bangalore, India. The experimental 
birds were fed on polished rice for more than 3 weeks to 
induce thiamine deficiency 3, 7; water was given ad libitum. 
~ ;The normal and thiamine deficient chicken were 
sacrificed by decapitation after 30 days. The brain was 
d:issected.w-ith sterilized instruments and kept in normal 
saline on ice at 0~ and adhering blood vessels were 
removed. The fore; mid and hind brain regions were 
separated with sterilized bent forceps and scalpel; they 
were weighe d quickly ih~Ringer s in an electric balance and 
Were used for analysis. 

Assay 0f dehydrogenase. A 10% (wt/vol) homogenate 
of brain cortical mat ter  .was prepared in 0.25 M cold 

sucrose solution using glass homogenizer and centrifuged 
at 3000 rpm for 15 min. The supernatant was used for 
the assay of enzyme activities. The levels of dehydrogenase 
activities were estimated by modified triphenyl tetrazo- 
lium chloride reduction method 9. The incubation mixture 
contained 0.5 ml each of 0.09 M sodium succinate, and 
0.27 M sodium glutamate and 0.1 M sodium pyruvate as 
substrates for the estimation of succinate, glutamate and 
i~yruvate dehydrogenases respectively (these concentra- 
tions of substrates were found to give optimal activity1~ 
0.5 ml of sodium phosphate buffer of 0.1 M, 0.5 ml tri- 
phenyl tetrazolium chloride (0.2 % solution at neutral pH) 
and 0.1 ml of the 10% homogenate. The incubation was 
carried out at 37 ~ for 45 rain after which 6 ml Of glacial 
acetic acid (BDH) and 6 ml of toluene were added and 
kept in the refrigerator overnight. The toluene layer was 
extracted and the optical density was read at 505 nm in 
Du ~ Beckman's spectr0photometer. 
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