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C o n c e n t r a t i o n  and  N a t u r e  of Iod ide  S e c r e t e d  by  
the  P e r f u s e d  S a l i v a r y  G l a n d s  of the  G o l d e n  

H a m s t e r  t 

The  ab i l i t y  of s a l i v a r y  g lands  to  c o n c e n t r a t e  iodide  
di f fers  in va r ious  species,  a n d  i t  h a s  been  f o u n d  t h a t  wi th -  
in  a p a r t i c u l a r  species t h i s  p r o p e r t y  is n o t  c o m m o n  to  al l  
s a l i v a r y  g l ands  2. F u r t h e r m o r e ,  t h e r e  are  i n d i c a t i o n s  t h a t  
in  some g l ands  iodide  is c o n c e n t r a t e d  solely as  i no rgan ic  
iodide,  w h e r e a s  o t h e r s  m a y  c o n t a i n  a c e r t a i n  p r o p o r t i o n  
of o rgan ica l ly  b a s e d  iodide.  

U s i n g  c h r o m a t o g r a p h i c  m e t h o d s  for  t h e  d e t e c t i o n  of 
I TM, 17LETCH]~R, H O N O U R ,  a n d  ~ O W L A N D S  ~ r e p o r t e d  t h a t  
t h e  iodide  o b t a i n e d  f rom e x t r a c t s  of s n b m a x i l l a r y  s a l i v a r y  
g l a n d s  in mice  wh ich  h a d  rece ived  I TM sys temica l ly ,  was  
who l ly  inorgan ic .  S imi la r  r e su l t s  were  o b t a i n e d  b y  FREIN- 
KEL a n d  INGBAR 4 in t h e i r  i nves t i ga t i ons  on  mixed  h u m a n  
s a l i v a .  T A U R O G ,  P O T T E R ,  a n d  C H A I K O F F  5, who also s t ud i ed  
t h e  s u b m a x i l l a r y  g l ands  of mice ,  s t a t e d  t h a t ,  w h e n  t h e  
g l ands  were  r e m o v e d  24 h a f t e r  t he  a d m i n i s t r a t i o n  of 
I TM, a s ign i f i can t  c o n c e n t r a t i o n  of iodide  was r evea l ed  a t  
t h e  or ig in  of t h e  c h r o m a t o g r a m ,  sugges t ing  t h e  p re sence  
of I TM pro te in .  LOGOTHETOPOULOS a n d  1VIYANT B, w or k ing  
w i t h  t h e  go lden  h a m s t e r ,  f ound  t h a t ,  in  e x t r a c t s  of t he  
submaxillary gland, 90 % of t h e  I TM was  in  t h e  i no rgan i c  
form,  whereas  a p p r o x i m a t e l y  10 % r e m a i n e d  a t  t he  or ig in  
of t he  c h r o m a t o g r a m ,  p r e s u m a b l y  as o rgan ic  iodide.  I n  
f u r t h e r  e x p e r i m e n t s ,  t hese  a u t h o r s  d e m o n s t r a t e d  t h a t  t h e  
sublingual g l a n d s  of t h e  h a m s t e r  do  n o t  c o n c e n t r a t e  
iodide.  

I n  t h e  e x p e r i m e n t s  r e p o r t e d  he rewi th ,  t he  s u b m a x i l l a r y  
a n d  s u b l i n g u a l  g l a n d s  of  t h e  golden  h a m s t e r  were pe r fused  
w i t h  a so lu t ion  c o n t a i n i n g  I TM a n d  t h e  sa l iva  was  co l lec ted  
t o  c o m p a r e  t h e  c o n c e n t r a t i n g  power  of t h e  t w o  g l a n d s  
w i t h  r e spec t  to  iodide.  I n  h a m s t e r s  u n d e r  n e m b u t a l  a n a e s -  
thes ia ,  i so la t ion  of t he  s a l i v a r y  g l a n d  c i r cu la t ion  was per -  
f o r m e d  u n i l a t e r a l l y  a n d  t he  s a l i v a r y  d u c t s  were  c a n n u -  
l a t ed  u n d e r  a d i s sec t ing  microscope .  Pe r fu s ion  was  ca r r i ed  
o u t  a t  20 ° w i t h  a K r e b s - R i n g e r  b i c a r b o n a t e  so lu t ion  con-  
t a i n i n g  3.5 % P V P  as p l a s m a  e x p a n d e r  a n d  10-15 ~C of 
I x~x pe r  100 cm ~. S a l i v a r y  sec re t ion  was  s t i m u l a t e d  w i t h  
aee ty lcho l ine .  T h e  sa l iva  col lected was  s u b m i t t e d  to  as- 
c end ing  c h r o m a t o g r a p h y  on  W h a t m a n  No.1 p a p e r  w i t h  
B u t a n o l - B i o x a n e - N H ~ O H  accord ing  to  GRoss  et al. ~. The  
p a p e r  was  s c a n n e d  for I ~x w i t h  a c h r o m a t o g r a m  scanner .  

W i t h  r e spec t  to  c o n c e n t r a t i n g  power,  t he  e x p e r i m e n t s  
r evea led  t h a t  t he  I TM c o n t e n t  of s u b m a x i l l a r y  g l and  sa l iva  
was f rom 10-30 t imes  g r ea t e r  t h a n  in  t he  pe r fus ion  fluid,  
whi le  in  s u b l i n g u a l  g l and  sa l iva  t h e  c o n c e n t r a t i o n  r a t i o  
was  1 to  1.3. The  d i f ference  b e t w e e n  t h e  two  glands ,  as 
r e p o r t e d  b y  LOGOTHETOPOULOS a n d  ~-'~YANT ~ work ing  w i t h  
ex t r ac t s ,  is t h u s  conf i rmed .  

I n  the  course  of these  e x p e r i m e n t s ,  a n o t h e r  i n t e r e s t i ng  
d i f ference  b e t w e e n  t h e  sub l ingua i  a n d  s u b m a x i l l a r y  g l and  
of t h e  h a m s t e r  c ame  to  l ight .  W h e r e a s  al l  of t he  I ~1 in t h e  
sa l iva  f rom the  s u b l i n g u a l  g l and  a p p e a r e d  in t h e  fo rm of 
i no rgan ic  iodide,  a cons ide rab l e  p r o p o r t i o n  of t h e  I TM 

secre ted  in t h e  s u b m a x i l l a r y  g l a n d  sa l iva  r e m a i n e d  a t  t h e  
or ig in  of t h e  c h r o m a t o g r a m  (Figure) .  

To t e s t  t h e  poss ib i l i ty  t h a t  t h i s  ' b o u n d '  I TM was  n o t  
sec re ted  as such,  b u t  m a y  h a v e  b e e n  f o r m e d  b y  r e a c t i o n  
w i t h  inorgan ic  I TM a f t e r  sec re t ion  of t h e  sa l iva ,  con t ro l  
pe r fus ions  w i t h o u t  I xax were  ca r r ied  out .  Labe l l ed  iodide  
was s u b s e q u e n t l y  a d d e d  to  t h e  sa l iva  in vitro a n d  t h e  
m i x t u r e  i m m e d i a t e l y  s p o t t e d  for  c h r o m a t o g r a p h y .  W h e n  
I TM was a d d e d  to  s u b m a x i l l a r y  g l and  sal iva ,  some radio-  
ac t ive  m a t e r i a l  was  f o u n d  a t  t h e  origin.  Th i s  d id  no t  occur  
w i t h  sub l ingua l  g land  sa l iva  s u b j e c t e d  to  t h e  s ame  pro-  
cedure .  
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Distributiort of radioactive iodide in chrolnatograms of saliva secreted 
during perfusion with a Krebs-Ringer solution containing I TM. (A) 
saliva from the submaxillary gland. (B) saliva from the sublingual 

gland. 

F r o m  these  e x p e r i m e n t s  i t  m a y  be  in fe r red  t h a t :  (a) a t  
l eas t  p a r t  of t h e  'o r ig in  b o u n d '  iod ide  is be ing  fo rmed  b y  
r e a c t i o n  b e t w e e n  ino rgan ic  iodide  a n d  a f ac to r  i n  t h e  sub-  
m a x i l l a r y  g l and  sal iva ,  i n d e p e n d e n t  of ac t ive  s a l i v a r y  
t i s sue ;  (b) t h e  s u b s t a n c e  c o n t r i b u t i n g  to  t h e  f o r m a t i o n  of 
t h e  ' o r i g i n - b o u n d '  iodide,  whi le  p r e s e n t  in  t he  s u b m a x i l l a r y  
g l and  of t h e h a m s t e r ,  is a b s e n t  f rom t h e  s u b l i n g u a l  g l a n d  
sa l iva .  

T h e  a b o v e  two  f ind ings  would  lead to a n  a s s u m p t i o n  
t h a t - - u n l e s s  a ves t ige  of t h y r o i d  a c t i v i t y  r e t a i n e d  b y  t h e  
g l a n d s  is t h o u g h t  to  be  i n v o l v e d - -  t h e  s a l i v a r y  c o m p o n e n t ,  
w h i c h  c o n s t i t u t e s  t h e  iodide  b i n d i n g  fac tor ,  s h o u l d  b e  
cons ide red  as  p l a y i n g  a role in  t h e  iodide  c o n c e n t r a t i n g  
m e c h a n i s m  of t h e  g land .  

Rdsumd. L ' a n a l y s e  de  la  sa l ive  e x t r a i t 6  p a r  p o n c t i o n  de  
la  g lande  sous -maxi l l a i re  d u  Cricetu5 auratus m o n t r e  que  
ce t t e  g lande  c o n c e n t r e  l ' iod ide  i n o r g a n i q u e  e t  que  la 
sa l ive  qu 'e l le  s6cr~te, c o n t i e n t  u n  f ac t eu r  c apab l e  de <(lier,~ 
ce t t e  subs t ance .  Ce f ac t eu r  m a n q u e  p a r  c e n t r e  ~ la  g l a n d e  
sub l ingua le  et  l ' iodide  n ' y  es t  pas  concent r6 .  

I1 est  done  sugg6r6 que  le f ac t eu r  c o n t e n u  d a n s  la sa l ive  
de  la  g lande  sous -max i l l a i r e  e t  q u i  es t  r e sponsab le  de 
l ' iod ide  (di6~), joue  u n  r61e d a n s  le m 6 c a n i s m e  de con-  
c e n t r a t i o n  de l ' iodide  p a r  les glandes .  
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