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s ign i f i can t  d i f ferences  in  ~25I a c c u m u l a t i o n  b y  t he  thyxoids  
were obse rved  (Table).  G l a n d s  f rom m a g n e s i u m - d e f i c i e n t  
a n d  con t ro l  r a t s  a c c u m u l a t e d  a l m o s t  iden t i ca l  a m o u n t s  of 
r ad io iod ine  b u t  t he re  was a sugges t ion  of r educed  u p t a k e  
b y  g lands  f rom m a g n e s i u m - l o a d e d  r a t s  (0.2 > p > 0.1). 
However ,  t h i s  t e n d e n c y ,  l ike t he  r educed  ~5I u p t a k e  
obse rved  in t he  f i r s t  expe r imen t ,  is t he  converse  of t h a t  
found  in v ivo  d u r i n g  m a g n e s i u m  loading.  The  smal le r  

lehI u p t a k e  b y  all  t h y r o i d s  in  t he  second e x p e r i m e n t  t h a n  
in t he  f i rs t  m a y  be due to  t he  food r e s t r i c t ion  and  lower 
g r o w t h  ra t e  of e x p e r i m e n t a l  t h a n  s tock  ra ts .  

The  resu l t s  of these  e x p e r i m e n t s  the re fore  i nd i ca t e  t h a t  
t he  inf luence  of m a g n e s i u m  s t a t u s  on  iodide u p t a k e  b y  t he  
t h y r o i d  in  l iv ing  r a t s  is no t  due to a d i rec t  ac t ion  of e i the r  
ex t race l lu la r  or i n t r ace l lu l a r  m a g n e s i u m  on iodide t r a n s -  
p o r t  b y  t he  g land  a n d  i t  appea r s  l ikely to  be  seconda ry  to  
o the r  effects  of t h e  def ic iency t h a t  m a y  be occur r ing  
e lsewhere  in t he  body.  
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Rdsumd. L a  q u a n t i t ~  d ' l ~ I  absorb6e  dans  le m 6 d i u m  
p a r  les g landes  t hy ro ides  incub6es  in v i t r o  ne fu t  pas  
s e n s i b l e m e n t  affect6e p a r  la v a r i a t i o n  phys io log ique  de la 
c o n c e n t r a t i o n  du  m a g n 6 s i u m  dans  le m6dium,  ni  p a r  la 
q u a n t i t 6  de m a g n 6 s i u m  absorb6e  p a r  les r a t s  a v a n t  leur  
mor t .  

F. W. HEATON a n d  P. W. LIJcAs 

Uptake of 1851 by thyroid glands of stock rats incubated in media 
containing different concentrations of magnesium. Vertical bars 
indicate ~ SEM, n = 4 for each column. 
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P l a c e n t a l  I m p e r m e a b i l i t y  to M a t e r n a l  A C T H  in the  Rabbi t  

The  p e r m e a b i l i t y  of t he  p l a c e n t a l  ba r r i e r  "g6 severa l  
p ro t e in  h o r m o n e s  has  been  s tud ied  b y  m e a n s  of r ad ioac t i ve  
t racers .  I t  was  s h o w n  t h a t  insu l in  1, HGH2,  3, T S H  4 a n d  
g lucagon  5 do no t  cross t h e  p l a c e n t a l  bar r ie r .  Recen t ly ,  
ALLEN et  al. 6 r epo r t ed  t h e  p resence  of h igh  A C T H  levels 
in  m o t h e r  a n d  foetus  a t  de l ive ry  and,  f rom the  resu l t s  
obse rved  in a Nelson ' s  s y n d r o m e  a n d  in an  anencepha l i c  
foetus,  t h e y  sugges ted  t h a t  t he re  is no  s ign i f ican t  t r a n s f e r  
of m a t e r n a l  A C T H  to t he  foetus  in  h u m a n s .  The  purpose  
of t he  p r e sen t  p a p e r  was to  ve r i fy  th i s  lack of p l a c e n t a l  
p e r m e a b i l i t y  to  m a t e r n a l  A C T H  b y  i n j ec t i ng  label led  
A C T H  in to  p r e g n a n t  r abb i t s .  

Materials and methods. 1-39 s y n t h e t i c  h u m a n  ACTt-I, 
k i n d l y  suppl ied  b y  Fe r r i ng  A. B. (Sweden),  was  label led  
w i t h  1125, accord ing  to GREENWOOD et  al. ~. Pu r i f i ca t i on  of 
t he  labe l led  h o r m o n e s  was car r ied  ou t  as p r ev ious ly  
descr ibed  s a n d  I12~-ACTH was used w i t h i n  t he  f i r s t  24 h 
a f t e r  label l ing.  

Two p r e g n a n t  r a b b i t  females  n e a r i n g  t e rm,  weigh ing  
4.3 a n d  5.5 kg respect ive ly ,  were used for t he  expe r imen t .  

I n  t he  f i rs t  e x p e r i m e n t ,  t h e  a n i m a l  (4.3 kg) was  anes-  
t he t i z ed  w i t h  N e m b u t a l  (50 m g / k g  b o d y  weight) .  Af te r  
expos ing  b o t h  f emora l  veins ,  one ve in  was in j ec t ed  w i t h  
I12~-ACTH (approx.  22.106 cpm) d i lu ted  in  1 ml  of homo-  
logous p lasma.  Blood  samples  were col lected f rom the  
o t h e r  ve in  before  a n d  2.5, 5, 7.5, 10 a n d  15 m i n  a f t e r  t he  
inj ect ion.  The  u t e rus  was t h e n  r e m o v e d  a n d  b lood samples  
were i m m e d i a t e l y  t a k e n  f rom each  foetus  as well  as pieces 
of each  p lacen ta .  F r a g m e n t s  of k idneys ,  l iver  a n d  ad rena l  
g land  were t a k e n  f rom t h e  foetus  a n d  f rom t he  m o t h e r ;  
0.2 ml  of b lood f rom each  sample  and  weighed  f r a g m e n t s  
of each  m a t e r n a l  or foeta l  o rgan  were d issolved in  1 ml  
Soluene  100 (Packard)  a t  37 ~ for 24 h a n d  coun t ed  in an  
a u t o g a m m a  counter .  

Table I. First experiment: Radioactivity in maternal and foetal 
blood (cpm/0.2 ml), and organs (cpm/mg) 

Maternal blood Fetal blood 

Prior to I129-ACTH injection 0 Fetus No. 
Time after II~-ACTH (rain) 1 60 

21/2 18.598 2 140 
5 12.465 3 190 
71/~ 10.590 4 217 

10 9.195 5 156 
15 6.983 6 133 

7 219 
8 91 
9 177 

Mean value 153 
Standarderror 18 
Maternal 
radioactivity at 
15min=2 .20% 

Maternal organs Fetal organs 
(Mean ~ standard error) 

Kidney 522.7 Kidney 0.78=[=0.25 
Liver 54.5 Liver 1 .25 i0 .30  
Adrenalglaud 60.5 Adrenal gland -- 
Ovary 45.0 Placenta 70.35-t-8.04 
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Ill the  second exper iment ,  b o t h  femora l  ve ins  of the  
anes the t ized  animal  (5.5 kg) were exposed and  a ca the te r  
was inser ted into each vein.  One ca the te r  was  connec ted  
wi th  a per is ta l t ic  pump ,  the  o ther  was used to  collect 
blood samples.  At  the  beginning  of the  exper iment ,  2 ml 
of a mix tu re  consis t ing of  I ~ - A C T H  (73.4%) and  1125 
(26.6% as cpm, a l toge ther  28.106 cpm) was in jec ted  i.v. ; 
30 sec later,  the  i.v. infusion o1 the  same mix tu re  d i lu ted  
wi th  r abb i t  p l a sma  was s t a r t ed  a t  a ra te  of 1.35 • 
cpm/0.5 ml /min.  

Perfus ion was  ma in t a ined  unt i l  t he  end of tile experi-  
ment ,  i.e. for 22 min,  and blood samples  were collected 
immed ia t e ly  before the  beginning  of the  exper iment ,  
30 Sec af ter  the  i.v. injection,  i.e. jus t  pr ior  to  s t a r t ing  the  
i.v. infusion, and  the  n every  2 miI1 for the  dura t ion  of the  
exper iment .  The u terus  was t h e n  r emoved  and  blood 
samples  were rap id ly  collected ! rdm each foetus.  

0.2 ml  of each sample  of ma t e rna l  and foetal  blood 
were dissolved in 1 ml  Soluene 100 for 24 h a t  37~ 
before count ing.  0.1 ml  of t he  se rum f rom every  sample  
was submi t t ed  to chromatoe lec t rophores i s  on W h a t m a n  
3 MM paper  according to  YALOW and Berson 9 and  coun ted  
for r ad ioac t iv i ty  in a r ad iochromato - scanne r  and /or  sub- 
m i t t e d  to au to rad iog raphy  using Ciba-I l ford films. 

Re.sults and discussion. Firs t  exper iment .  Af ter  in jec t ing  
I~2s-ACTH in to  the  ma t e rn a l  circulat ion,  the  r ad ioac t iv i ty  
in the  ma t e rn a l  blood decreased gradua l ly  unt i l  the  end of 
the  e x p e r i m e n t  (Table I). The very  low rad ioac t iv i ty  
(153 :k 18 cpm, cor responding  to  2.2% of t h a t  measured  
in the  ma te rna l  blood) found  in foetal  blood did no t  allow 
any  qua l i t a t ive  s t u d y  of its na ture ,  i,e. possible  degrada-  
t ion  p roduc t s  of I~5-ACTH. 

Concen t ra t ion  of the  r ad ioac t iv i ty  was the  same in t he  
various ma t e rn a l  organs,  excep t  for the  kidney,  where  
higher  levels were found.  This observa t ion  is in ag reemen t  
w i th  the  major  role p layed  by  the  k idneys  in the  ca ta-  
bol ism of p ro te in  ho rmones  1~ The p lacen ta  showed a 
r ad ioac t iv i ty  of t he  same order  as t h a t  found  in t he  
ma t e rn a l  organs (Table I). 

These resul ts  suggest  t h a t  the  I~5-ACTH in jec ted  in to  
t he  ma te rna l  c i rculat ion does n o t  cross the  p lacen ta l  
barrier .  However ,  the  ve ry  low rad ioac t iv i ty  found in t he  
foetal  c irculat ion requires  f u r t h e r  inves t iga t ion .  

Second exper iment .  In  the  ma t e rn a l  circulation,  the  
r ad ioac t iv i ty  (Table II) showed a p r o m p t  increase af ter  
in jec t ing  a mix tu re  of I~25-ACTH and free I ~25. I t  r ap id ly  
decreased and  remained  co n s t an t  dur ing  the  whole per iod 
of t he  i.v. infusion. At  the  end  of t he  expe r imen t ,  the  

Table II. Second experiment: Radioactivity in maternal and foetal 
blood (cpm/0.2 ml) 

Before i.v. injection 0 Fetus No. 
30 sec after, just prior 1 2.465 
to starting i.v. infusion 22.690 2 2.695 
Time after infusion (min) 3 3.201 

2 14.998 4 2.364 
4 14.900 5 3.173 
6 13.906 6 3.140 
8 14.167 7 2.905 

10 13.965 8 3.796 
12 14.011 9 4.098 
14 14.457 10 2.730 
16 14.349 11 2.938 
18 14.831 
20 14.838 Mean value 3.045 
22 14.430 Standard error 158 

Maternal radioactivity 
at 22 rain = 21.1% ~ 
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Table III. Second experiment : Serum radiochromatoelectrophoresis : % of total paper radioactivity in the various zones 

Materials Origin Plasma proteins zone Free 1125 zone 

Infused solution 68.2 5.2 26.6 
Plasma 30 sec after i.v. injection 56.4 16.3 29.3 
Plasma after starting infusion (rain) 

2 52.3 29.3 18.4 
4 51.7 30.4 17.9 
6 48.3 30.9 20.8 
8 46.2 34.8 19.0 

10 45.4 35.4 19.2 
12 44.6 36.7 18.7 
14 43.9 37.1 19.0 
16 44.1 36.8 19.1 
18 43.8 37.6 18.6 
20 43.6 37.6 18.8 
22 43.3 37.8 18.9 
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r a d i o a c t i v i t y  c o n c e n t r a t i o n  in foeta l  b lood  a m o u n t e d  to 
21.1% of t h a t  found  in t he  mo the r .  

As s h o w n  in T a b l e  I I I ,  c h r o m a t o e l e c t r o p h o r e s i s  of t h e  
m a t e r n a l  s e rum samples  a n d  of t he  infused so lu t ion  
showed  a progress ive  decrease  of t he  r a d i o a c t i v i t y  a t  t h e  
or ig in  co r r e spond ing  to  t he  u n d a m a g e d  hormone ,  f rom 
56.4 to 43.3%,  in t he  m a t e r n a l  c i rcula t ion .  S imul t aneous -  
ly, r a d i o a c t i v i t y  in  t he  p l a s m a  p r o t e i n  zone (degraded  
h o r m o n e )  inc reased  f rom 16.3 to  37.8%. Free  11~5 de- 
creased f rom 29.3 to  18.9%. 

The  low r a d i o a c t i v i t y  of t h e  foetal  s e rum requ i red  
a u t o r a d i o g r a p h y  of t h e  c h r o m a t o e l e c t r o p h o r e t o g r a m s .  As 
s h o w n  in t h e  Figure,  on ly  free 1125 was found  in  t h e  foe ta l  
c i rcula t ion .  The  resul t s  of th i s  s t u d y  ind ica t e  t h a t ,  in  
r abb i t s ,  I t ~ - A C T H  does n o t  cross t h e  p l acen t a l  b a r r i e r  
an d  t h e y  conf i rm foeta l  a u t o n o m y  of i ts  A C T H  secret ion.  

Rdsumd. Les au teurs ,  u t i l i s a n t  de I ' A C T H - I  ~ ,  ou t  
6tudi6 le p rob l~me  de la pe rm6ab i l i t 6  p l acen t a i r e  g ce t t e  
h o r m o n e  chez la lupine,  Les r6su l t a t s  o b t e n u s  d ~ m o n t r e n t  
que I ' A C T H  ma te rne l l e  ne passe  pas  au-de lg  de la bar r i~re  
p l acen t a i r e  et  c o n f i r m e n t  l ' i n d 6 p e n d a n c e  foetale  des con-  
c e n t r a t i o n s  p l a s m a t i q u e s  d 'A CT H .  
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Second experiment: Chromatoelectrophoresis and autoradiography: 
(from the.left) 1st paper strip: tl~5-ACTH and 1125 mixture used for 
i.v. infusion. 2nd strip: maternai serum 30 see after the i.v. injection 
and prior to infusion. 3rd strip: maternal serum after 22 min of i.v. 
infusion. 4th to 7th strip: foetal serum. Note the presence of free 
I 1~ alone. 
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Moulting Hormone in Locusta migratoria: Rate of 
Excretion During the Last Larval Instar 

The  m o u l t i n g  h o r m o n e  of insec ts  appea r s  • occur  in  
two d i f fe ren t  fo rms :  ecdysone  (e-ecdysone),  supposed  to 
be  b io logica l ly  inac t ive ,  a n d  ecdys t e rone  (20-hydroxy-  
ecdysone,  c rus tecdysone ,  fl-ecdysone) w h i c h  exh ib i t s  
h o r m o n a l  ac t iv i ty .  As ye t  i t  c a n n o t  be  ru led  ou t  t h a t  
ecdysone  i tself  a n d  r e l a t ed  compounds ,  such  as 3- 
dehydroecdysone ,  3 -dehydroecdys te rone ,  20, 26-dihy-  
d roxyecdysone ,  could  h a v e  a specific f unc t i on  in some 
p a r t i c u l a r  processes  r egu la t i ng  t he  m o u l t i n g  cycle 1-3. 
D e t e r m i n a t i o n s  of ' m o u l t i n g  h o r m o n e  a c t i v i t y '  in  
severa l  insec ts  has  s h o w n  i m p o r t a n t  a n d  regu la r  v a r i a t i o n s  
co r r e spond ing  to t h e  s tage of deve lopmen t4 ,  s. These  
d e t e r m i n a t i o n s ,  car r ied  ou t  w i t h  t he  Calliphora bioassay,  
d id  n o t  s epa ra t e  ecdysone  f rom ecdys terone ,  b o t h  com- 
p o u n d s  be ing  assayed  toge ther .  I n  v ivo  e x p e r i m e n t s  
h a v e  s h o w n  t h a t  t h e  h y d r o x y l a t i o n  r a t e  of i n j ec t ed  
label led  ecdysone  in to  ecdys t e rone  is n o t  cons t an t ,  b u t  
t h a t  i t  also is s t r i c t ly  d e p e n d e n t  on  t h e  phys io logica l  
s tage  of t he  insects .  I n  a d d i t i o n  t he  exc re t ion  r a t e  of 
eedysone  a n d  ecdys t e rone  w i t h  t h e  faeces var ies  con-  
s ide rab ly  d u r i n g  d e v e l o p m e n t  ~. 

These  cons ide ra t ions  h a v e  led us in  t he  p r e s e n t  s t u d y  to  
i nves t i ga t e  t h e  inf luence  of b o t h  t he  20-ecdysone h y -  

Ecdysone 20-Hydroxylat ion and 

droxy tase  s y s t e m  a n d  t h e  r a t e  of exc re t ion  on  t h e  t i t r e  
of m o u l t i n g  h o r m o n e  d u r i n g  t h e  5 th  (last) l a rva l  i n s t a r  of 
Locusta migratoria. 

Materials and methods. Fo r  the  d e t e r m i n a t i o n  of t he  
t i t r e  of ecdysone  a n d  ecdys terone ,  15 g insec ts  (Locusta 
migratoria in  p h a s e  gregar ia ,  r ea red  as descr ibed  in s) 
were h o mo g en i zed  in m e t h a n o l  an d  cent r i fuged .  The  
s u p e r n a t a n t  was  t h i n - l a y e r  c h r o m a t o g r a p h e d  on  silica gel 
(HF2~ 4, Merck  D a r m s t a d t )  w i t h  c h l o r o f o r m / m e t h a n o l  
(80/20 vol /vol) .  E c d y s o n e  a n d  ecdys t e rone  were e lu ted  
s epa ra t e ly  f rom t h e  p la tes  ( iden t i f i ca t ion  u n d e r  UV-l ight ,  
reference  subs t ances  be ing  c o - c h r o m a t o g r a p h e d  in s epa ra t e  
t ra i ls)  a n d  as sayed  in  t h e  Calliphora b ioas say  s. H o r m o n e  
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