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progress  in  order  (1) to  e s t ab l i sh  an  exac t  inc idence  r a t e  
a n d  (2) to  e luc ida te  t he  pa t hogenes i s  a n d  func t iona l  
s ignif icance of th i s  i n t e r e s t i ng  lesion w i t h  p a r t i c u l a r  
emphas i s  on  t h e  possible  role of immuno log i ca l  factors .  

Zusammen/assung. S p o n t a n e  Sch i ldd r f i senen tz f indung  
wurde  in e iner  G r u p p e  yon  B U F  R a t t e n  b e o b a c h t e t .  
Das  h i s topa tho log i sche  Bi ld  der  Schi lddr i ise  wies grosse 

~ h n l i c h k e i t  m i t  H a s h i m o t o ' s  Sch i ldd r t i s enen tz f indung  
sowie expe r imen te l l  he rvo rge ru f ene r  a l lergischer  Thy ro i -  
d i t i s  in  L a b o r a t o r i u m s t i e r e n  auf. 
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C a l c i u m  D e p e n d e n t  C o r t i c o s t e r o i d  R e l e a s e  f r o m  the  P e r f u s e d  Cat A d r e n a l  Gland  

Calc ium p lays  a crucia l  role in  t he  secre t ion  of m a n y  
h o r m o n e s  a n d  n e u r o h u m o r a l  subs t ances  1, ~. T h e  i n t i m a t e  
m e c h a n i s m  b y  wh ich  ca lc ium regula tes  t h e  sec re to ry  
process  is, a t  p resen t ,  grill a m a t t e r  of con jec tu re ;  how- 
ever,  in  m o s t  sy s t ems  t h e  sec re to ry  p r o d u c t s  are  s to red  
i n g r a n u l a r  or  ves icu la r  s t ruc tures ,  a n d  t h e  release of t he  
sec re to ry  p r o d u c t s  f rom these  m e m b r a n e - b o u n d  s t ruc-  
tu res  is t h o u g h t  to  occur  b y  t he  process  of exocytos is  1. 
I t  h a s  been  p o s t u l a t e d  t h a t  t he  ac t ion  of ca lc ium m i g h t  
be  to fac i l i t a t e  a n  i n t e r a c t i o n  be t w een  t he  g r a n u l a r  and  
t he  cell m e m b r a n e s  ~-4. 

I n  t he  a d r e n a l  cor tex,  e lec t ron  microscopic  ev idence  
ind ica t e s  t h a t  sec re to ry  p r o d u c t s  do no t  a p p e a r  to  be  
s to red  in  g r a n u l a r  s t r u c t u r e s  ~. I t  is t h o u g h t  t h a t  d u r i n g  
s t i m u l a t i o n  of t he  co r t ex  b y  p i t u i t a r y  co r t i co t roph in  
(ACTH),  t he  s te ro ids  are  s y n t h e t i z e d  de novo  a n d  t h e n  
diffuse ou t  to  t h e  cell exter ior6,  L Therefore ,  a n  in v ivo  
s t u d y  to  d e t e r m i n e  t h e  i m p o r t a n c e  of ca lc ium on th i s  
sec re to ry  s y s t e m  m i g h t  give f u r t h e r  i n s igh t  i n to  t he  
m e a n s  w h e r e b y  th i s  d i v a l e n t  ca t ion  inf luences  t he  
sec re to ry  process.  

Ca t  ad r ena l  g lands  were per fused  in s i tu  t h r o u g h  a n  
aor t i c  c a n n u l a  a t  r o o m  t e m p e r a t u r e  w i t h  n o r m a l  or 
modi f i ed  Locke ' s  so lu t ion  accord ing  to  t he  m e t h o d  pre-  
v ious ly  descr ibed  s. T he  per fusa te ,  c o l l e c t e d  f rom a 
c a n n u l a  in  t h e  a d r e n o l u m b a r  vein,  was  a s sayed  for  11- 
hyd roxyco r f i cos t e ro id s  acco rd ing  to  t h e  f luoromet r i c  
m e t h o d  of MATTINGLX ~9. Since t h e  m a j o r  cor t icos te ro id  
p r o d u c e d  b y  t h e  ca t  is hyd r oco r t i s one  1~ o u t p u t s  were  
ca lcu la ted  as ~zg hyd r oco r t i s one  (alcohol) pe r  minu te .  

W h e n  a n  ad rena l  g land  was  per fused  for 40 ra in  w i t h  
Locke ' s  so lu t ion  f rom w h i c h  ca lc ium was omi t t ed ,  no  
s ign i f i can t  response  to  A C T H  was  obse rved  (Figure).  
W h e n  t h e  s ame  c o n c e n t r a t i o n  of A C T H  was a d d e d  some 
60 ra in  l a t e r  b u t  now  in  t h e  p resence  of ca lc ium,  t he  re- 
sponse  to  A C T H  was  read i ly  o b s e r v a b l e  (Figure).  The  
t o t a l  s te ro id  o u t p u t  d u r i n g  th i s  10 m i n  exposure  to  A C T H  
plus  t h e  n e x t  40 ra in  in  t h e  ca lc ium-free  m e d i u m  in t he  
absence  of A C T H  was  less t h a n  10% of t h a t  obse rved  in 
t he  p resence  of ca lc ium (Table).  W h e n  t h e  ca lc ium con-  
c e n t r a t i o n  was r educed  to  0.2 m M  (10% of normal) ,  t h e  
response  to A C T H  was a p p r o x i m a t e l y  one-ha l f  t h a t  of t he  
con t ro l  (2.0 m M  ca lc ium;  Table) .  

S u b s t i t u t i o n  of an  equ imo la r  c o n c e n t r a t i o n  of s t r o n t i u m  
f o r  ca lc ium in t h e  pe r fus ion  m e d i u m  m a i n t a i n e d  t h e  
sec re to ry  response  to  A C T H  (Table).  However ,  mag-  
nes ium (5 m M )  was  n o t  ab le  to  replace  ca lc ium (Table).  
I n  fact ,  m a g n e s i u m  (15-20 raM)  i n h i b i t e d  t h e  A C T H -  
evoked  s te ro id  o u t p u t  in  t h e  p resence  of t h e  n o r m a l  
ca lc ium c o n c e n t r a t i o n  (Table).  

The  p r e sen t  s t u d y  ind ica tes  t h a t  t he  ad r ena l  co r t ex  
a n d  medu l l a  m a n i f e s t  ce r t a in  s imi lar i t ies  in  r ega rd  to  
t h e i r  ionic r e q u i r e m e n t s  for  secre t ion  s, 11,12. Thus ,  
ace ty lcho l ine -evoked  c a t e c h o l a m i n e  o u t p u t  f rom t h e  

medu l l a  is also d ras t i ca l ly  r educed  in  t he  absence  of 
ca lc ium;  a n d  s t r o n t i u m ,  b u t  no t  m a g n e s i u m  can  replace  
calc ium.  F u r t h e r m o r e ,  m a g n e s i u m  also a n t a g o n i z e s  t he  
effects of ca lc ium in  t he  medul la .  These  paral le ls  are v e r y  
i n t e r e s t i ng  in  l igh t  of t h e  f ac t  t h a t  t he  m e d u l l a  con ta ins  a 
large  q u a n t i t y  of p r e fo rmed  h o r m o n e  wh ich  is seques te red  
w i t h i n  t he  m e m b r a n e - b o u n d  c h r o m a f f i n  g ranu les  a n d  is 
i m m e d i a t e l y  re leased u p o n  t h e  i n i t i a t i o n  of t he  s t imu lus  s. 
On ti le o the r  h a n d ,  t h e  ac t ion  of A C T H  on t he  co r t ex  is 
t h o u g h t  to  invo lve  m a i n l y  a n  increase  in s teroidogenesis ,  
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The release of hydroeortisone from the perfused cat adrenM gland by 
ACTH and its dependence on calcium. A gland was perfused initially 
with calcium-free Locke's solution for 90 min and ACTH (1 m.u./ml) 
was added during the 40th-50th minute of perfusion. Perfusion was 
then switched to Locke's solution containing calcium for an addi- 
tional 90 min and ACTH (1 m.u./mI) was again added during the 
130th-140th minute of perfusion. Each vertical column indicates the 
rate of steroid release in a 10 rain period both in the presence and 
absence of ACTH. 
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p re sumab ly  th rough  the  act ion of cyclic 3 ' , 5 ' -AMP 13, 
and  th is  newly formed ho rmone  diffuses out  w i thou t  
be ing incorpora ted  in to  t he  granular  s t ruc tu re  for 
s torage 5. 

Despi te  the  p r e sumed  differences in t he  mode  of 
secret ion f rom the  adrena l  cor tex  and  medulla ,  the  
r equ i r emen t  for calcium is readi ly  ev iden t  in b o t h  s t ruc-  
tures.  Thus,  t he  ques t ion  arises as to w h e t h e r  calcium has 
the  same act ion in b o t h  endocr ine  organs.  In  v i t ro  s tudies  
have  shown t h a t  calcium is an i m p o r t a n t  factor  in the  
in t ra -mi tochondr ia l  synthes is  of cor t icosteroids  in re- 
sponse to  ACTH x4,~5. The impor t ance  of calcium ob- 

The effects of divalent cations on the release of hydrocortisone from 
the perfused cat adrenal gland by ACTH 

ACTH Experiment Steroid output a Experimental 
~zg/50 mill as % of 

control 
Experi- Control 

m.u./ml mental 

0.1 Ca+~-free 0.11 3.59 3.1 
1.0 Ca+e-free 4.18 60.70 6.9 
0.1 Ca +~ (0.2 mM) 17.65 37.60 46.9 
1.0 Sr+~ (2.0 mM) Ca+~-free 37.63 38.51 97.7 
1.0 St+2 (2.0 mM)Ca+2-free 18.53 1 5 . 4 4  120.0 
0.1 Mg+~ (5.0raM) Ca+~4ree 0 , 8 0  13.75 5.8 
1.0 Mg +2 (15 mM) Locke 2 1 . 4 7  28.84 74.4 
1.0 Mg +~ (20 raM) Locke 2.88 9.34 30.8 

Represents the total steroid output during a 10 rain exposure to 
ACTH plus the next 40 min in the absence of ACTH. Control outputs 
were obtained in normal Locke's solution with the same concentra- 
tion of ACTH as the experimental values which were obtained in the 
modified Locke's solution. Normal Locke's solution contained 
2.0 mM calcium and 0.5 mM magnesium. 

served in t he  p resen t  s tudies  and  its re la t ionship  to  
adrena l  mi tochondr i a  remains  to be elucidated,  and  
fu r the r  s tudies  are p resen t ly  in progress  to  inves t iga te  
this  problem.  However ,  it  should be no ted  t h a t  in 
con t ras t  to  the  p resen t  f indings in vivo,  s t r on t i um was a 
ve ry  poor  subs t i tu t e  for calcium in the  in vi tro 
sys t em ~a-17. 

Zusammen/assung. Es wird  gezeigt, dass  die Frei-  
se tzung yon  ACTH in der  d u rch s t r6 mt en  K a t z e n n e b e n -  
niere nur  bei Anwesenhe i t  yon  Kalz ium erfolgt. Stron-  
t ium,  n ich t  aber  Magnes ium k a n n  Kalz ium freisetzen, 
w/ ihrend Magnes ium (15 raM) die Fre i se tzung  yon  
ACTH in Gegenwar t  yon  Kalz ium h e m m t .  E in  Vergleich 
zwischen Brenzka tech inamin  und  Kor t ikos teronfre ise t -  
zung wird  diskut ier t .  
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Distribution of the Sulphur-35-Labelled Goitrogen L-5-Vinyl-2-Thio-Oxazolidone in the Rat 

In  earlier papers  1, 2 we have  d e m o n s t r a t e d  tl~e high 
biological ac t iv i ty  of the  na tu ra l ly  occurr ing goi t rogen 
L-5-vinyl-2-thio-oxazolidone (VTO). This subs tance  we 
have  been  able to  isolate f rom the  seeds of cruciferous 
weeds  growing a b u n d a n t l y  in t he  endemic  goitre d is t r ic ts  
of F in land  and  f rom the  milk of t he  same dis t r ic ts  3, 3. In  
these  papers  the  necess i ty  of s tudy ing  the  d i s t r ibu t ion  of 
th is  subs tance  and  its possible accumula t ion  in t he  body,  
especially in t he  t hy ro id  dur ing  long- te rm feeding, has  
been  po in ted  out.  This  pre l iminary  communica t ion  is 
concerned only wi th  t he  d i s t r ibu t ion  and  delay of th is  
compound  in t he  body  af ter  one single dose. 

Material and methods. The rad ioac t ive  sulphur-35- 
labelled L-5-vinyl-2-thio-oxazol idone (L-VTO-S35) was 
p repa red  by  the  chemis ts  of t he  Rad iochemica l  Centre,  
Amersham,  England ,  s t a r t ing  f rom the  DL-aminobutenol  
(L-amino-3-buten-2=ol and  2-amino-3-buten- l -o l ) ,  separa-  
t ion  of t he  L-isomer by  resolut ion of its D-a-bromo- 
c a m p h o r - s - s u l p h o n a t e  and  hea t ing  of th is  subs tance  
wi th  po ta s s ium hydrox ide  and  carbon  disulphide-S35,  
exac t ly  as descr ibed by  ETTLINGER 4. The synthes is  of the  
in te rmedia te ,  DL-aminobutenol ,  was pe r fo rmed  by  Mr. A. 
ARSTILA, who pr imar i ly  p repa red  3 ,4 - epoxy - l -b u t en e  
(butadiene-1,  2-oxide), which on aminolysis  furnished the  

amino-bu teno ls  ~. The pu r i ty  of the  subs tance  was 
checked by  I R - s p e c t r o p h o t o m e t r y .  

L-VTO-S35 was  given to  ra t s  as i.p. inject ion in 
0.5 and 1.0 ml, respect ively,  of dist i l led water .  The 
dose used was abou t  50 and  100 ~g of VTO wi th  
a rad ioac t iv i ty  of 11 and  22 7Ci, respect ively.  The 
animals  were killed under  e ther  anaes thes ia  and the  whole 
thyro id  and sui table  pa r t s  of l iver and  k idneys  were 
weighed 6 h, and  1, 2, 4, 6 and  9 days  af ter  adminis t ra -  
t ion of t he  VTO dose. The rad ioac t iv i ty  of t he  specimens 
was measured  in a l iquid scint i l la t ion count ing  equipment  
(Packard  Tricarb) af ter  homogen iza t ion  of the  t issue ix 
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