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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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Relative concentration of radioactivity in different rat organs after 
one single dose of L-VTO-S35. The dose was 100 vg of L-VTO with a 
radioactivity of about 22 ~xCi S 85. - - - - - - ,  thyroid; + - - + - - + ,  
liver; A - - A - - A ,  kidneys. 

a tissue gr inding device (Ul t ra-Turrax)  and suspension 
of the  homogenates  in Bray ' s  solution. 

The  rats  used were males weighing ~20-140 g, the  to ta l  
number  of animals  being 80. The  rats  were kept  on a 
modera te  iodine diet, conta in ing about  4 ag/day,  and in 
equal  conditions.  

Results. As can be seen f rom the  Figure,  the  L-VTO-S35 
seems to concent ra te  in the  thyro id  even 5-fold over  the  
concent ra t ion  in the  l iver  or  the  kidneys,  when calculated 
per  weight  unit.  A similar  resul t  was seen also wi th  the  
smaller  dose of L-VTO-S35. 

The  rad ioac t iv i ty  seems to remain  in the  thyro id  up to 
6 days, whereas  in the  l iver  and kidneys  no t  more than  
4 days. In  all organs s tudied the  concent ra t ion  seems to 

be highest  dur ing the  first  day  af ter  the  inject ion.  In  the  
l iver  the  concent ra t ion  remains a t  abou t  the  same level 
for 3 days. 

Discussion. Like the  synthe t ic  an t i thyro id  drugs 
propyl- th iouraci l  and meth imazole  ~, VTO also seems to 
be concentra ted,  especially in t h e  thyroid.  The  long 
delay of this compound  in the  thyroid ,  up to 6 days af ter  
one single dose, makes  a ra ther  high accumula t ion  possible, 
when long- term feeding is used. This could well explain 
the  high biological ac t iv i ty  of this substance shown 
earlier1, ~. Fu r the r  studies on long- term feeding wi th  
L-VTO-S35 are needed and are in progress. Our results 
are in accordance wi th  the  findings of GREER ~, who 
s tudied the  excret ion of VTO in the urine dur ing 3 days  
af ter  one single dose, and showed t h a t  dur ing t h a t  t ime  
only 10% of t he  dose was excre ted  as VTO. As pointed 
out  by  LANaER s, some metabol i tes  of VTO m a y  also be 
excre ted  into the  urine. 

Zusammen/assung. Nachweis  mit te ls  Radioschwefel  
~5S, dass das in der Na tu r  v o r k o m m e n d e  S t rumigen  
1-5-vinyl-2-thio-oxyzolidon offenbar  in der Schilddrtise 
in fi inffach gr6sserer Konzen t ra t ion  gespeichert  wird als 
in Leber  und Niere. 
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A n  I m m e d i a t e  Ef fec t  of  T h y r o x i n e  in  the  N e w - B o r n  P i g  

There  is a high level  of ac t iv i ty  of the  thyro id  gland in 
the  early pos t -na ta l  period of the  pig 's  life 1, at  which t ime  
the  an imal  also shows a marked  capabi l i ty  for hea t  pro- 
duct ion  when exposed to the  cold 2. The highest  level of 
free thyrox ine  in the  pig 's  blood has been found in 
animals  less t h a n  1 day  old 3,4. Dur ing  the  course of 
several  days, however ,  increasing amounts  of thyrox ine  
are bound, main ly  to the  e-globulin f ract ion of the  p lasma 
proteins,  so t h a t  the  level  of free thyrox ine  falls. By  
about  8 days  of age thyrox ine  and the  th ryoxine-b ind ing  
prote in  are in equil ibrium. 

F r o m  this the  ques t ion arises: does ti le increase in the  
thyrox ine-b ind ing  capac i ty  of globulin in any  way  
modi fy  the  response to injected thyrox ine  ? Af ter  about  
8 days  of age, t hy rox ine  which is in jec ted  m a y  be ex- 
pected to become bound,  wi th  the  result  t h a t  its metabol ic  
effect will  be diminished.  Before this t ime,  however ,  an 
i nj ect ion m a y  produce an increase ill free thyrox ine  which 
could resul t  in a rapid  metabol ic  response in spite of the  
h igh  level  of free endogenous hormone  in the  first  few 
days  af ter  bir th.  I t  was in order  to tes t  any  influence of 
age on the  t ime-course  of act ion of injected thyrox ine  
tha t  the  present  exper iments  were under taken.  

The ra te  of oxygen  consumpt ion  in the  pig was mea-  
sured in a closed sys tem wi th  au tomat ic  recording which 
pe rmi t t ed  observat ions  to be made  cont inuously  for 
periods up to 24 h. The  an imal  was provided  wi th  wate r  
while in the  chamber  bu t  no t  wi th  food;  in consequence 
the  metabol ic  ra te  in the  control  pigs declined con- 
t inuously  dur ing the  course of the  exper iment  (see Table). 

The pigs used in the  exper iments  were of the  Large  
Whi te  breed, a to ta l  of 51 in number,  aged f rom 1 h to 
19 days, and wi th  a range of body  weight  f rom 0.81- 
3.35 kg. They  were all born on the  Ins t i tu te  farm. 

Each  animal  was r emoved  singly f rom the  sow. I t  was 
weighed, the  rectal  t empera tu re  was measured  by  a 
the rmojunc t ion  inserted 5 cm in the  rectum,  and the  pig 
placed in the  metabol i sm chamber .  The  chamber  t empera -  
ture  was adjus ted  to 32 ~ for pigs in the  first  few days 
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