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findings suggest  t h a t  the  re t iculoendothel ia l  sys tem is 
involved  in the  endotox in- indueed  t e rmina t ion  of im- 
munologic  unresponsiveness.  Unl ike  endotoxin ,  however ,  
z i rconium does no t  cause such a t e rmina t ion  even though  
i t  p roduced  splenic hyperp las ia  ind ica t ive  of phagocy te  
prol i ferat ion.  The  e thy l  s t ea ra te  decreased the  average  
weight  of t he  spleens (10-12 spleens) to  a near -normal  
level  and there  was no evidence  t h a t  e thyl  s teara te  was 
cytotoxic ,  judging  f rom t r y p a n  blue tests  for v iab i l i ty  of 
the  per i toneal  phagocytes .  

I n  earl ier  work  by one of us (S.M.) i t  was shown t h a t  
endo tox in  could cause increased resis tance to  chal lenge 
wi th  v iable  D. pneumoniae even when the  mice were 
immunologica l ly  para lyzed  to the  capsular  ant igen  7. Two 
in te rpre ta t ions  were possible:  (a) the  resis tance was inde- 
penden t  of the  immunologic  state,  and did not,  therefore,  
require  an t i body  for expression, and (b) the  observed 
effect  was due  to  a convers ion of the  pa ra ly t i c  s ta te  to  t he  
i m m u n e  s ta te  by- t he  endotoxin .  The  present  exper iments  
canno t  decide be tween  the  2 a l ternat ives ,  since resis tance 
to  D. pneumoniae m a y  also involve  ant igens  o ther  t h a n  
the  capsular  polysacchar ide  an t igen  s. B u t  the  da t a  do 
ex tend  the  findings of BROOKE, who observed  t e rmina t ion  
by  endo tox in  in s imilar ly  para lyzed  animals.  Unl ike  the  
findings by  t h a t  author ,  the  t i ters  in the  present  experi-  

ments  are high, and suggest  an ac t ive  synthesis  of anti-  
body  ra ther  t han  a release f rom an t ibody- fo rming  or 
car ry ing  cells by  a cyto-al lergic  mechanism.  Fur ther ,  t h e y  
show t h a t  a b lockade of the  phagocyt ic  cells of the  peri- 
toneal  cav i ty  decreases the  capac i ty  of endotox in  to pro-  
duce the  conversion.  T h e y  also suggest  t h a t  the  mecha-  
nism by  which the  effect is b rough t  about  is t h rough  the  
an t igenic i ty  of endotoxin ,  since the  s imilar ly  act ing 
z i rconium did no t  cause the  convers ion 9. 

Zusammen[assung. I m m u n t o l e r a n t e  M~iuse k6nnen  
dnrch  E n d o t o x i n  in immunolog isch  reak t ive  Tiere  ver-  
wande l t  werden. E ine  zu wiederhol ten  Malen verabre ich te  
Substanz  (Athyls tearat )  h e m m t  die Umwand lung .  
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Two Different Iodinating Sys tems  in Isolated Thyroid Cells 

The cellular site of iodide-binding to thyroglobul in  in 
the  thy ro id  has been a m u c h  discussed topic be tween  bio- 
chemists  and morphologists1.  Argumen t s  have  been pre- 
sented  for its locat ion in the  foll icular lumen  ~-~, in the  
thy ro id  cell 5-7 and a t  the  cell colloid in ter face  4-s. NVNEZ 
et  al. ° have  suggested the  exis tence of 2 iodinat ion  sites: 
1 in the  follicular lumen  for the  iodinat ion  of p re formed 
molecules,  the  o ther  in the  thyro id  cell for the  iodinat ion 
of newly synthes ized molecules.  In  this communica t ion  
we repor t  evidence of the  exis tence of 2 iodinat ing  sys tems 
in isolated thyro id  cells. 

Suspensions of isolated sheep and horse thy ro id  cells 
were prepared  by  means  of an  adap ta t i on  of the  contin-  
uous flow t ryps in iza t ion  technique  of TONG G-l°. The  
incuba t ion  procedure,  and the  col lect ion of isolated cells, 
a f ter  the  incubat ion,  have  been descr ibed prev ious ly  1°. 
The  dura t ion  of the  incuba t ion  was 2 h for the  measure-  
men t s  of iodide up take  and iodide organif icat ion,  and 6 h 
for the  measuremen t s  of 125I iodide incorpora t ion  in the  
iodoamino  acids of proteins.  Fo r  the  la t te r  exper iments ,  
the  incuba t ion  med ium conta ined  x*sI iodide 4 pM 
(specific a c t i v i t y  750 C/M). Iod ide  t r app ing  was eva lua ted  
by  the  C/M ratio,  where  C and M are  the  rad ioac t iv i t ies  
of lalI iodide in ident ica l  vo lumes  of cells and m e d i u m  s-x0. 
A t  10-7M, the  C/M rat ios  were abou t  10 for horse cells 
and abou t  40 for sheep cells. Iod ide  organif ica t ion was 
measured  by  the  incorpora t ion  of lslI iodide in the  twice  
washed 10% t r ichloracet ic  acid prec ip i ta te  of the  cells. 
Incorpora t ion  of lesI iodide into  iodothyronines  was 
calcula ted f rom the  r ad ioac t iv i t y  of the  cell homogena t e  
and f rom the  re la t ive  rad ioac t iv i t ies  of t he  iodo thyron ine  
spots  on ch roma tog rams  of the  cells hydro lysa tes  (chro- 
ma tograph ic  sys tems : t e r t i a ry  i sopen tano l -NH4OH 2.5 N, 
and n -bu tano l - e thano l -NH4OH 0 . 5 N  (5: 1:2)) 1°. W h e n  
results  of separa te  exper iments  were pooled, the  means,  
the  s t andard  dev ia t ion  of the  mean,  and  the  S tuden t ' s  
t -values were  ca lcula ted  f rom the  c o m m o n  logar i thms  of 
these results.  I n  this  case, results  are expressed as ant i -  

logar i thms of the  means  and of the  means  :k the  s tandard  
dev ia t ion  of the  mean  n. Thyro t rop in  ( thytropar)  and 
twice  crysta l l ized bovine  l iver  catalase were ob ta ined  
respect ive ly  f rom A r m o u r  (Kankakee ,  USA) and Sigma 
(Saint  Louis,  USA) .  

NaC10,  2 m M  comple te ly  inhibi ted  the  t r app ing  of 
iodide by  isolated thyro id  cells a t  all the  concent ra t ions  
of iodide which were used (C/M = 0.8). The  iodide 
organif icat ion which proceeds in the  presence of per-  
ch lora te  m a y  therefore  be called 'organif icat ion indepen-  
den t '  of iodide t r app ing  while t he  organif ica t ion which is 
suppressed by  NaC10,  m a y  be  called 'organi f ica t ion  
dependen t '  on iodide t rapping.  Above  concent ra t ions  of 
iodide of 1 0 - e M  for horse thy ro id  cells and of 10-TM for 
sheep thyro id  cells, the  addi t ion  of NaC104 did no t  de- 
press iodide organif ica t ion;  i.e. the  organif ica t ion of 
iodide was independen t  of iodide t r app ing ;  below these  
concent ra t ions  t he  organif icat ion of iodide was par t i a l ly  
inhibi ted  by  NaC10 4, i.e. pa r t i a l ly  dependen t  on iodide 
uptake.  

'Dependen t '  and  ' i ndependen t '  13~I iodide organifica- 
t ion have  been s tudied  in horse isolated thyro id  cells for 
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Action of TSH and eatalase on ~alI iodide organifieation by isolated sheep thyroid cells 
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Iodide organification 

Total A 'Independent of iodide 'Dependent on Extracellutar 
KI : 5.10 -e M trapping' extracellular 13 iodide trapping' with high 

K I : 5.10 ~s M intracellular levels of K I 
NaC10~ 2.10-~M C A -- B K1:2.6.10-aM 

Control 106,500 =1= 2,500 42,600 ~ 1,400 63,900 11,200 ~ 1,200 

TSH (10 mu/ml) 174,000 ~ 4,000 68,900 ~ 5,100 105,100 22,200 ~ 1,100 

Catalase (0.2 mg/ml) 90,500 -[: 500 13,800 ~ 500 76,700 2,100 ~- 1,800 

Results are measured in cpm in PB~SlI/flask (2 ml) and expressed as means r]~ range of the duplicates (2). PBaS~I: protein bound radio ~xI 
iodine. 

inc reas ing  c o n c e n t r a t i o n s  of iodide  in t h e  m e d i u m  (Figure) .  
' D e p e n d e n t  131I iodide  o r gan i f i c a t i on '  was  depressed  a b o v e  
IO-~M, wherea s  ' i n d e p e n d e n t  131I iodide  o rgan i f i ca t ion '  
was  depressed  a b o v e  10 -6M,  i n d i c a t i n g  t h a t  t he  2 
o rgan i f i c a t i on  s y s t e m s  were s a t u r a t e d  for d i f f e ren t  levels 
of iod ide  c o n c e n t r a t i o n  in t h e  m ed i um .  As rad io iod ide  
t r a p p i n g  dec reased  on ly  a b o v e  t h e  c o n c e n t r a t i o n  of 
2 .10-5M,  t h e  depress ion  of 13tI iodide o rgan i f i ca t ion  re- 
f lects  t h e  s a t u r a t i o n  of t he  o rgan i f i ca t ion  sys t ems  a n d  
n o t  of t h e  t r a p p i n g  m e c h a n i s m .  These  e x p e r i m e n t s  show, 
therefore ,  t h a t  in  i so la ted  cells, 2 d i f fe ren t  o rgan i f i ca t ion  
sys tems ,  w i t h  d i f fe ren t  s a t u r a t i n g  levels of m e d i u m  iodide 
c o n c e n t r a t i o n ,  exist .  As for low c o n c e n t r a t i o n s  of iodide,  
' i n d e p e n d e n t  o rgan i f i ca t ion '  was of t he  s ame  order  of 
m a g n i t u d e  as ' d e p e n d e n t  o rgan i f i ca t ion ' ,  s imple  d i f fus ion 
of iodide  to  a c o m m o n  i o d i n a t i n g  s y s t e m  c a n n o t  a c c o u n t  
for  ' d e p e n d e n t  o rgan i f i ca t ion ' .  

T h e  s imp les t  e x p l a n a t i o n  for  t h e  ex i s t ence  of t h e  2 
o rgan i f i c a t i on  sys tems ,  was  t h a t  t h e  ' d e p e n d e n t  organi f i -  
c a t i o n '  wou ld  be  in t race l lu la r ,  whi le  t h e  ' i n d e p e n d e n t  
o rgan i f i c a t i on '  wonId  be  ex t race l lu la r .  I n  such  a case, one  
m i g h t  e x p e c t  ca ta lase ,  a n  e n z y m e  i n h i b i t i n g  organi f ica-  
t i on  z-~, to  depress  t h e  ex t r ace l l u l a r  ' i n d e p e n d e n t  organif i -  
ca t ion ' ,  b u t  n o t  t h e  i n t r ace l lu l a r  ' d e p e n d e n t  organi f ica-  
t ion ' .  T h e  e x p e r i m e n t s  c o n f i r m e d  th i s  e x p e c t a t i o n  (Table).  
However ,  t he  d a t a  do n o t  p e r m i t  a n y  conc lus ion  on  t he  
t r u e  s a t u r a t i n g  levels  of t h e  i n t r ace l l u l a r  i o d i n a t i n g  
sys tem,  as t h e  i n t r ace l l u l a r  c o n c e n t r a t i o n  of iodide was  
h i g h e r  t h a n  t h e  c o n c e n t r a t i o n  of t h e  m e d i u m .  

i t  

100 • o" - ~  ° 
g/o %~%% 

50 ~,  

0 ' ~  ' f 

10 "e 10 "7 10 4 10 s 10-" 

iOg(KI) 

Effect of iodide concentration in the medium on iodide organification 
by isolated horse thyroid ceils. Results are expressed in % of l~Zl 
iodide organifieation at 1.8 × 10 -s M KI. o o 131I iodide organifi- 
cation suppressed by 2 x 10 -'3 M NaCtO 4 = 'organifieation dependent 
on iodide trapping' (intracellular). • - - - •  131I iodide organification 
in the presence of 2 x 10-aM NaC104 = 'organification independent 
of iodide trapping' (extracellular). 

' E x t r a c e l l u l a r  iodide o rgan i f i ca t i on '  b y  i so la ted  cells 
cou ld  be  a r t e f ac tua l .  F o r  ins t ance ,  i t  could  be  a c c o u n t e d  
for  b y  b r o k e n  cells w i t h  accessible  i n t r ace l l u l a r  iodide  
o rgan i f i c a t i on  sys tems .  T h y r o t r o p i n  (TSH)  s t i m u l a t e d  
t h e  o rgan i f i c a t i on  of 12sI iodide b y  i so la ted  sheep  t h y r o i d  
cells in  t h e  p re sence  of NaC10 4 2 m M  a n d  iodide  4 #M, 
i.e. u n d e r  c o n d i t i o n s  in which  on ly  ' ex t r ace t l u l a r  organi f i -  
c a t i o n '  t akes  place.  T h e  effect  was  m a x i m a l  a t  a con-  
c e n t r a t i o n  of 1 m U / m l  of T S H :  150% of t he  con t ro l  
(142-159),  P < 0.001. Ana lys i s  of t h e  p ro t e in  b o u n d  
r a d i o a c t i v i t y  of t he  cells ev idenced  1~6I t h y r o x i n e  (15.5 %) 
a n d  1~[ t r i i o d o t h y r o n i n e  (3 .4%) in s t i m u l a t e d  a n d  un-  
s t i m u l a t e d  cells. The  s t i m u l a t i o n  of 12sI iodide incorpora -  
t i on  in to  t h e  i o d o t h y r o n i n e s  of t he  p ro t e in s  was of t he  
s ame  o rde r  of m a g n i t u d e  as t he  t o t a l  s t i m u l a t i o n  of 
iodide organ i f ica t ion .  Moreover ,  w h e n  ' i n t r ace l l u l a r '  a n d  
' ex t r ace l l u l a r '  o rgan i f i ca t ion  were a l lowed to  proceed ,  
b o t h  s y s t e m s  were  s t i m u l a t e d  to  t h e  same  e x t e n t  b y  T S H  
(Table) .  H o m o g e n a t e s  of t h y r o i d  b i n d  iodide to  p ro te ins .  
However ,  t h i s  o rgan i f i ca t ion  is n o t  s t i m u l a t e d  b y  T S H  1. 
F u r t h e r m o r e ,  unfor t i f i ed  h o m o g e n a t e s  do  no t  i n c o r p o r a t e  
iodide in to  t h e  i o d o t h y r o n i n e s  of p ro t e in s  ~-~. These  
e x p e r i m e n t s  t he re fo re  a rgue  s t r o n g l y  a g a i n s t  t h e  h y p o -  
thes is  t h a t  t h e  ' ex t r ace l l u l a r '  o rgan i f i c a t i on  m i g h t  be  due  
to  b r o k e n  cells. 

The  ex is tence  of 2 o rgan i f i ca t ion  s i tes  in i so la ted  t hy -  
roid cells sugges ts  a s imi la r  o rgan i f i ca t ion  in vivo.  S tud ies  
on  t h y r o i d  subce l lu la r  p r e p a r a t i o n s  m a y  al low the  
iden t i f i ca t ion  of 2 o rgan i f i ca t ion  sy s t ems  w i t h  d i f fe ren t  
cha rac te r i s t i c s .  These  resu l t s  were conf i rmed  w i t h  pur i f ied  
T S H  (15 U / m g ;  gif t  of P .G.  Condliffe) 1~,13. 

Rdsumd. D e u x  sys tSmes  d i s t i nc t s  d ' i o d i n a t i o n  o n t  ~t~ 
mis  en  6v idence  d a n s  des  p r e p a r a t i o n s  de  cellules isol6es 
de  t hy ro ide .  Les  r6su l t a t s  e x p ~ r i m e n t a u x  o b t e n u s  sug- 
gSren t  une  toca l i sa t ion  in t race l Iu la i re  A Fun  des  sys tSmes  
e t  ex t r ace l lu l a i r e  ~ t ' au t r e .  
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