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p r e s e n t  e x p e r i m e n t s  it  h a s  been  s h o w n  t h a t  n o r m a l  R N A  
can  equa l ly  p r o d u c e  i ts  effect  w h e n  a d m i n i s t e r e d  to  t he  
h o s t  5 d a y s  before  t he  in jec t ion  of t h e  an t igen ,  in th i s  
case r a t  RBC, i nd i ca t i ng  t h a t  i t  p r o b a b l y  ope ra te s  b y  
depress ing  the  i m m u n o l o g i c a l  s y s t e m  r a t h e r  t h a n  b lock ing  
t he  a n t i g e n  i tself  (ei ther 1RBC or k i d n e y  cells), wh ich  
agrees  w i th  t h e  resu l t s  of ASHLEY et  al. 3 a n d  of AXELROD 
and  MEI Lo wE 4. P r ev ious  a u t h o r s  h a v e  s t u d i e d  t he  
i nh ib i t o ry  effect  of n o r m a l  IZNA on t he  m e c h a n i s m  of 
i m m u n i t y  assoc ia ted  w i th  t i s sue  t r a n s p l a n t a t i o n ,  t he  
e x p e r i m e n t s  he re in  descr ibed  show t h a t  n o r m a l  1RNA 
also inh ib i t s  t h e  h u m o r a l  i m m u n o l o g i c a l  s y s t e m .  Th i s  
effect  of n o r m a l  R N A  dep re s s ing  b o t h  t y p e s  of i m m u n o l -  
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Fig. 2. Abscissa: Days elapsed from immunization to RNA extrac- 
tion in donors of immune RNA. Ordiimte: Hemagglutinin titer in 
mice receiving these same batches of ilnmune RNA. The vertical 
lines represent the standard error of the inean. 

ogical  r esponse  is d i f f icul t  to  exp la in ;  i t  ac t s  even  w h e n  
t he  s a m e  R N A  ( i m m u n e  RN A )  carr ies  i m m u n o l o g i c a l  
i n fo rma t ion .  I t  can  be conc luded  t h a t :  (a) n o r m a l  sp leen  
R N A  ac ts  as a biological  i nh ib i to r  on t he  h u m o r a l  side 
of t he  i m m u n e  m e c h a n i s m  as well as on h o m o g r a f t  
re ject ion,  a n d  (b) R N A  f rom sens i t ized  spleen  ha s  two  
f rac t ions :  (1) a sma l l  one, ca r ry ing  t h e  i n f o r m a t i o n  for 
t he  i m m u n o l o g i c a l  response ,  wh ich  works  in a d i f fe ren t  
w a y  f rom t h a t  of m e s s e n g e r  R N A  because  no c i r cu la t ing  
an t ibod ie s  are de t ec t ed  in t he  p r e se n t  cond i t ions  before  
t he  an t igen ic  s t i m u l u s ,  a n d  (2) a large  one, w h ic h  ap-  
p a r e n t l y  ac t s  dep re s s ing  i m m u n i t y  as n o r m a l  R N A  9,10 

Resumen. Se i n m u n i z a r o n  r a tone s  B A L B  con g ldbulos  
rojos de r a t a s  de u n a  l lnea endocr iada .  A es tos  r a t o n e s  
se les ex t r a jo  el A R N  del bazo y se i nyec t6  a otro g rupo  
de a n i m a l e s  de la m i s m a  cepa. Adem~s ,  se i nyec t6  el 
A R N  p r o v e n i e n t e  de bazo  de r a t d n  n o r m a l  a u n  s e g u n d o  
g rupo  de an ima les .  Cinco dlas  despu6s  de la inyecc i6n  
del A R N  n o r m a l  e i n m u n e ,  a m b o s  grupos ,  y u n  tercero,  
tes t igo,  rec ib ieron n n a  inyecc i6n  de g l6bulos  rojos  de ra ta .  
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In v i tro  S tudy  of C (Parafo l l i cu lar )  Cells  of D o g  T h y r o i d  in O r g a n  Culture  

T h e  presence  of C, or parafol l icular ,  cells in t he  
m a m m a l i a n  t h y r o i d  has  been  i n v e s t i g a t e d  b y  va r ious  
a u t h o r s  1-4. I t  h a s  recen t ly  been  s h o w n  5,6 t h a t  t he  m a i n  
fun c t i o n  of t hese  cells is t he  s to rage  a n d  secre t ion  of 
calc i tonin,  the  s e r u m  ca lc ium lowering h o r m o n e  7. As a 
response  to hype rca l cemia ,  C cells r eac t  in v ivo  by  losing 
a rgyroph i l i a  a an d  m e t a c h r o m a s i a  s a n d  b y  d i s cha rg ing  
t he  sec re to ry  g ranu les  a, 9. 

Th e  t e c h n i q u e  of in v i t ro  o rgan  cu l tu re  ha s  a l r e a dy  
been  appl ied  b y  n u m e r o u s  a u t h o r s  1~ to  t he  s t u d y  of 
foll icular cells of n o r m a l  a n d  pa tho log ica l  t hy ro ids ,  bu t ,  
so far, no  a t t e n t i o n  has  been  pa id  to t he  presence  a nd  
b e h a v i o u r  of C cells. 

W e  h a v e  cu l t u r ed  dog t h y r o i d s  (from a to t a l  of 15 
an imals )  in a chemica l ly  def ined  t i s sue  cu l tu re  m e d i u m  
(T.C. 199 'Wel lcome ' )  for 36-120 h, in a t m o s p h e r e  of 
95% O 2 an d  5% CO2, u s i n g  t he  m e t h o d  of CHEN 12 

To de t ec t  t h e  presence  of C cells, t i s sue  blocks  h a v e  
s u b s e q u e n t l y  been  e i ther  (a) f ixed in formol-Ca a nd  
c r y o s t a t  sec t ions  s t a ined  wi th  a s i lver  m e t h o d  is for 
a rgyrophi l i c  cells, or (b) f ixed in g l u t a r a l d e h y d e -  picric 

ac id -ace ta t e  f i xa t ive  a nd  t he  sec t ions  s t a ined  w i th  tolui-  
d ine  blue a f te r  mi ld  acid h y d r o l y s i s  s, or (c) f ixed in 3.12% 
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Fig. 1 and 2. C (parafollicular) cells of dog thyroid, cultured in T.C. 
199 in organotypie culture for 36 h. (1) Silver stain for argyropbilic 
cells • 170. (2) Toluidine blue inetachromatic staining after mild 
acid hydrolisis. • 180. 

buffered  g lu tara ldehyde,  pos t - f ixed  in 1% OsO 4 and 
e m b e d d e d  in ara ld i te  for e lec t ron microscopical  exami-  
na t ion .  

The general  morphologica l  appearance  of cul tured dog 
thy ro ids  was s imilar  to t h a t  descr ibed by  o ther  au thors  10, n 
in h u m a n  and  m a m m a l i a n  thy ro ids :  t he  organ s t ruc ture  
was well preserved,  a l though necrot ic  areas could occur 
in t he  cent ra l  pa r t s  of t he  blocks. 

W i t h  .both h is tochemica l  me t h o d s  (Figures 1 and 2) 
C cells were de t ec t ed  in para-fol l icular  posit ion,  isolated 
or a r ranged  in smal l  clusters.  Occasionally,  some of these  
cells were p re sen t  inside t h e  colloid. 

In  e lectron microscopical  examina t i on  (Figure 3) cul- 
tu red  C cells were  easily recognizable  because of b o t h  
the i r  classical pos i t ion (inside the  basal  membrane ,  bu t  
separa ted  f rom the  colloid by  follicular cells) and the  
typ ica l  secre tory  granules,  which  were numerous  and well 
preserved.  

E x p e r i m e n t s  h a v e  also been  devised to  tes t  whe the r  C 
cells would react  in vi t ro  to  high level of calcium, as 
t h e y  do in vivo. A similar  t echn ique  had  been employed  
by  I{OTH and  RAISZ 14 to  inves t iga te  t he  direct  influence 
of the  Ca level of the  t issue-cul ture  m e d i u m  on the  mor-  
phological  appea rance  and  h o rmo n e  secret ion of para-  
t hy ro id  cells. 

Dog thyro ids  have  been cul tured  in T.C. 199 in which  
the  Ca level, which  is normal ly  3.75 me@l, had  been  
increased to 10.67 meq/1 or decreased to  2.4 meq/1. No 
changes  have  been  observed in cul tures  w i th  ' low' Ca 
level, while t he  cul ture  of thy ro ids  in media  wi th  a 'h igh '  
Ca level resul ted in a sharp  loss of argyrophi l ic  and meta -  
ch romat i c  s ta in ing  and  degranula t ion  of C cells (Figure 4). 

The resul ts  show t h a t  t he  C cells of dog thyro id  can be 
cul tured in in v i t ro  o rganotyp ic  culture,  re ta in ing  the i r  
h i s tochemica l  and  electron microscopical  characteris t ics .  
They  are no t  jus t  living, b u t  func t ioning:  i t  is therefore  
possible  to  app ly  this  t echn ique  to  the  s t u d y  of these  
cells under  var ious  exper imen ta l  condi t ions .  The in v i t ro  
ca lc ium-induced h is tochemica l  changes  and degranula-  
t ion  suggest  t h a t  the  Ca level, in a s imilar  way  as in 
pa r a thy ro id  cells 14, d i rec t ly  influences the  reac t iv i ty  of 
C cells, poss ib ly  by  act ing on the  cell m e m b r a n e s  15. 

Fig. 3. Dog thyroid cultured in T.C. 199 for 36 h. 2 parafollicular 
cells (C) rich in secretory granules, located between the basal mem- 
brane (arrows) and follicular cells (F). • 9000. 

Riassunto. Le cellule C (parafollicolari) della t i roide di 
cane conservano in vitro,  in col tura  organot ipica,  i loro 
ca ra t t e r i  i s tochimici  ed u l t ras t ru t tu ra l i .  Tali cellule, cui 
viene a t t u a l m e n t e  a t t r ibu i t a  la funzione di  p rodurre  cal- 
c i tonina,  reagiscono ad una  elevazione del con tenu to  in 
calcio del t e r reno  di  coltura,  con modif icazioni  istochi-  
miche  (perdi ta  della argirofil ia e metacromasia)  e ul t ra-  
s t ru t tu ra l i  (diminuzione fino a scomparsa  dei granuli  di  
secrezione). Quest i  s tudi i  fanno  r i tenere  possibile c h e l a  
secrezione di ca lc i tonina  venga  d i r e t t a m e n t e  regolata  dal  
livello del calcio. 
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Fig. 4. Dog thyroid cultured for 36 h in T.C. 199 whose Ca level 
had been increased to 10.67 meq/1. The C cell contains few secretory 
granules and vesicles. • 12,800. Inset: • 36,000. 
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