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A compara t ive  h i s tochemica l  invest igat ion was  made of the thyroid  C-ce l l s  of va r ious  spe-  
c ies  of an imals .  In the i r  h i s tochemica l  c h a r a c t e r i s t i c s  they differ  f r o m  fol l icular  ce l l s  in 
the i r  high nonspecif ic  e s t e r a s e  act ivi ty  and the i r  modera t e  act ivi ty of ~ -g lyce rophospha te  
and succinate dehydrogenases .  I r r e s p e c t i v e  of the i r  number  and a r r angemen t ,  the C-ce l l s  
share  identical  h i s tochemica l  p r o p e r t i e s  in an imals  of different  spec ies .  

In addition to the fol l icular  epi thel ium, so -ca l l ed  para fo l l i cu la r  ce l l s  a re  found in the thyroid  gland. 

The m o r e  a r t i c l e s  a re  wri t ten  about these  cel ls ,  the more  names  a r e  suggested for  the i r  identif ica-  
tion: para fo l l i cu la r  ce l l s ,  pale cel ls ,  m ac ro thy rocy t e s ,  mi tochondr ia - r i ch ,  in ters t i t ia l ,  or a rgyrophi l ic  
ce l l s ,  and so on. Not until it had been shown that  these ce l l s  s ec re t e  calci tonin [7, 9] - a hormone  r egu la t -  
ing the blood ca lc ium level  - was  it suggested by P e a r s e  [13] that  they be cal led C-ce l l s ,  so that the i r  
name would re f l ec t  thei r  function. 

In the i r  h i s tochemica l  p r o p e r t i e s  these  ce l l s  differ  f r o m  fol l icular  ce l Is  in the i r  r e l a t ive ly  high a -  
g lycerophosphate  dehydrogenase and e s t e r a s e  act ivi ty [8, 9, 13]. However,  no comple te  descr ip t ion  of the 
h i s tochemica l  p rope r t i e s  of the C-ce l l s  has  ye t  been  published, so that many  of the p rob l ems  connected 
with the study of the s t ruc tu re  of the no rma l  thyroid gland and its  changes under  pathological  conditions is 
thus r ende red  more  difficult.  

It was  accordingly decided to invest igate  a wide spec t rum of h i s tochemica l  p r o p e r t i e s  of the thyroid  
C-ce l l s  of different  an imals .  

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

The tes t  ma t e r i a l  cons is ted  of thyroid glands f r o m  30 an imals :  8 puppies,  6 pigs,  6 cows, 5 sheep,  
and 5 ca lves .  

Bes ides  the ord inary  his tological  examinat ion,  a h i s tochemica l  study was made of the ox ido- reduc-  
t a s e s  concerned with the function of the K r e b s '  cycle (succinate,  mala te ,  and i soc i t ra te  dehydrogenases) ,  
with g lycolys is  ( lactate dehydrogenase) ,  fat ty acid me tabo l i sm  (a -g lyce rophospha te  dehydrogenase) ,  the 
pentose cycle (g lucose-6-phosphate  and 6-phosphogluconate dehydrogenases) ,  amino acid synthes is  (glu- 
t ama te  dehydrogenase) ,  e lec t ron  t r a n s p o r t  (NAD and NADP diaphorases) ,  and monoamine me tabo l i sm  
(monoamine oxidase).  These enzymes  were  demons t ra t ed  by the methods desc r ibed  in P e a r s e ' s  textbook 
[6] with slight modif icat ions as r e g a r d s  the concentra t ion of ce r t a in  r eagen t s  and the incubation t ime  [3]. 

Hydrolytic  enzymes  (nonspecific acid and alkaline phosphatases  [12]), specif ic phosphatases  (adeno- 
s ine t r iphosphatase ,  5-nucleot idase [17], and g lucose -6 -phospha tase  [4]), and nonspec[f[c e s t e r a s e  [12] also 
were  invest igated.  
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Fig. 1. Localization,  morphology, and h is toehemical  p roper t i e s  
of thyroid  C-ce l l s :  a) c l ea r ly  demarca ted  is let  of C-ce i l s  lying 
between fol l ic les  (hematoxylin-eosin,  180x); b) C-ce l l s ,  large in 
size with pale cytoplasm (hematoxylin-eosin,  350x) ; c) ~ -g lyce ro -  
phosphate dehydrogenase:  activity of enzyme is moderate  in C- 
ce l ls  but low in fol l icular  cel ls  (n i t ro-BT,  180• ; d) succinate de- 
hydrogenase:  activity of enzyme is modera te  in C-cel l s  but low 
in fol l icular  ce l ls  (n i t ro-BT,  350x); e) nonspecific e s t e ra se :  ac- 
t ivity of enzyme is high in C-ce i l s  but low or  moderate  in fol l icular  
cel ls  (fast blue BB, 250x). 

EXPERIMENTAL RESULTS 

The C-cells are usually arranged in groups throughout the thyroid gland to form islets between the 
follicles. They are more common close to the parathyroid gland (Fig. la). Sometimes they can be seen in 
the wall of a follicle next to the basement membrane, but separated from the colloid by follicular cells. 
They are  numerous  in puppies and calves,  and their  local izat ion is predominantly parafol l icular .  Morpho- 
logical ly they have the appearance of large  ( la rger  than fol l icular  cells), pale,  slightly eosinopMlic ce l ls  
with a round nucleus and often with a double nucleolus (Fib. lb).  

The investigation showed that the C-ce l l s ,  r ega rd l e s s  of thei r  number,  a r rangement ,  and spec ies-  
specif ici ty,  possess  identical  h is tochemical  p roper t ies ,  with only cer ta in  quantitative variat ions,  so that 
the i r  general  h is tochemical  cha rac t e r i s t i c s  can be descr ibed.  

The ~-glycerophosphate  dehydrogenase activity in the fol l icular  cel ls  is uniform in the different  
a r eas  and var ies  only f rom ve ry  low to low. Activity of this  enzyme in the C-ce l l s  is h igher  than in the 
fol l icular  ce l ls  and was a s se s sed  as modera te  (Fig. lc ) .  It r eached  high in individual calves and puppies. 

Staining for succinate dehydrogenase revea led  low activity of this enzyme in most  fol l icular  cel ls .  
In the C-ce l l s  small  r egu la r  d i formazan granules  were  found at the si tes of the enzyme in quantities in- 
dicating modera te  succinate dehydrogenase activity (Fig. ld).  
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His tochemica l  t e s t s  for  the remain ing  ox ido- reduc tases  showed no apprec iab le  difference in act ivi ty 
between the C-ce l l s  and fol l icular  cel ls .  Both C-ce l l s  and fol l icular  ce l l s  p o s s e s s  the same modera te  ac-  
t ivity of mala te ,  g lu tamate ,  lac ta te ,  and g lucose-6-phospha te  dehydrogenases  and monoamine oxidase.  

Only a ve ry  sma l l  quantity of reac t ion  product  was fo rmed  at the s i tes  of 6-phosphogluconate dehy- 
d rogenase ,  indicating low act ivi ty of this  enzyme.  Tes t s  for  NAD and NADP d iaphorases  in the C-ce l l s  
r evea l ed  r egu la r  d i fo rmazan  granules  in amounts indicating high activi ty of these enzymes .  Alkaline phos-  
phatase  gave a negative reac t ion  in the fo l l icular  cel ls ,  and single granules  of reac t ion  product  we rev i s [b l e  
only in individual ce l l s  in a r e a s  of pro l i fe ra t ion .  Weak alkaline phosphatase  act ivi ty was  detected in the 
C - c e l l s  mainly  of cows.  

Nonspeeific e s t e r a s e  act ivi ty  was  modera te  in mos t  fol l icular  cel ls ,  while in the C-ce l l s  the reac t ion  
product  comple te ly  fi l led the cy top lasm as  tiny granules .  Because  of the i r  l a rge  numbers ,  some of these 
granules  me rged  so as  to give the cell  a diffusely stained appearance  (Fig.  le) .  C -ce l l s  differ  f r o m  fol l ic-  
u la r  ce l l s  in the i r  high level  of nonspecif ic  e s t e r a s e  act ivi ty.  

Activi ty of acid phosphatase ,  adenos ine t r iphosphatase ,  5-nucleot idase ,  and g lucose -6 -phospha tase  
was  equally low in both C-ce l l s  and fol l icular  ce l l s .  

Hence,  by the i r  h i s tochemica l  c h a r a c t e r i s t i c s  the C-ce l l s  differ  f r o m  fol l icular  cel ls  in thei r  high 
nonspecif ic  e s t e r a s e  act ivi ty and modera t e  a -g lyce rophospha te  dehydrogenase and succinate dehydrogen-  
ase  act ivi ty .  

The  t e r m  mi tochondr i a - r i ch  cel ls  was  prev ious ly  given by some authors  to the C-ce l l s  [9, 11]. How- 
eve r ,  it was  subsequently shown that  they a r e  not pa r t i cu la r ly  r ich in mi tochondr ia  [5, 14], thus accounting 
for  the i r  only modera te  act ivi ty  of ce r t a in  ox ido- reduc ta ses .  

In the thyro id  gland it is in fact  the Ashkinazy ce l l s  [!0, 15] which a re  r i ch  in mitochondria .  This 
a g r e e s  with the r e s u l t s  of h i s tochemica l  invest igat ions of the Ashkinazy cel ls ,  in which act ivi ty of all  the 
above-ment ioned  ox ido- reduc ta ses  is v e r y  high [2, 3, 16]. 

Consequently,  the C-ce l l s  differ  f r o m  the Ashkinazy ce l l s  in the i r  compara t ive ly  low oxido- reduc tase  
act ivi ty .  It is impor tan t  to emphas ize  this point, because  the different h i s tochemica l  p r o p e r t i e s  of the C- 
ce l l s  and Ashkinazy ce l l s ,  together  with other f ea tu res  (morphological  appearance ,  location in the thyroid 
gland), indicate that  these  ce l l s  a re  independent cell  groups.  

This  invest igat ion a lso  showed that the C-ce l l s ,  i r r e spec t i ve  of the i r  number  and location,  p o s s e s s  
identical  h i s tochemica l  p r o p e r t i e s  in an imals  of d i f ferent  spec ies .  There  is  t he re fo re  eve ry  r e a s o n  to sup- 
pose  that  in man  the C -ce l l s  will  p o s s e s s  the s ame  h i s tochemica l  p r o p e r t i e s  as  in the group of m a m m a l s  
invest igated.  
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