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At  au topsy  (Table), control  rats  ovula ted  the  normal  
complement  of eggs bu t  those wi th  only the  ovar ian  
f ragment  showed a 5 0 ~  reduct ion  in the  expected 
ovula t ion  number  for the  animal.  Compensa tory  ovula t ion  
did not  occur a l though the  remaining f ragment  had  
hyper t rophied  to the  weight  of i ova ry  f rom control  
rats. Adrenal  weight  of the  exper imenta l  rats  was 
increased over  control  values;  uterine weight  did not  
differ. 

12 h following the  r emova l  of 1 ovary,  there  is a t ran-  
sient rise in F S H  concent ra t ion  in the  p lasma which 
returns  to normal  level  wi th in  36 h 4. In  turn,  this  rise in 
F S H  causes an increase in the  ra te  of prol i fera t ion of 
smaller  sized follicles into larger ones by  proestrus 5 and 
thus  accounts  for the  doubl ing of ova  shed by  the  re- 
maining ovary  in the  uni la tera l ly  ovar iec tomized  rat.  

I n  the  present  s tudy,  the fact  t h a t  the  ovar ian  f ragment  
hyper t rophied  to the  weight  of 1 ova ry  in control  rats  is 
indica t ive  of F S H  st imulat ion.  However ,  why  the  ovar-  
ian f ragment  did no t  show an increase in the  number  

of ova  shed as the  remaining  ova ry  in the  hemicas t ra te  
ra t  does is no t  known. Exp lana t ions  such as d is rupt ion  of 
the  in t ra -ovar ian  blood supply, r emova l  of the  larger- 
sized follicles, s teroid and gonadot ropin  imbalance  or 
surgical stress can be postulated.  However ,  even though  
the  a m o u n t  of ovar ian  tissue does not  affect  the  to ta l  
number  of follicles which ma tu re  dur ing each estrus 
cycle, the  results do demons t ra te  t h a t  the  number  of ova  
shed is affected by the  a m o u n t  of ovar ian  t issue present.  
This f inding indicates  t h a t  the  hypo tha lamic -p i tu i t a ry -  
ovar ian  axis is specifically regulated for the  exis t ing 
condit ions wi th in  the  ra t  dur ing each estrous cycle r a the r  
t han  being au tonomous  in regards  to ovula t ion  number .  

Zusammen/assung. Nachweis,  dass: bet der R a t t e  nach 
En t f e rnung  yon ll/2 Eiers t6cken das verbl ieben Fragmen• 
t ro tz  kompensator i scher  Hype r t roph ic  eine 50%ige 
Reduk t ion  der Ovula t ionszahl  zeigt, was dafiir  spricht,  
dass die Anzahl  der abgestossenen Eier  durch die vor-  
handene  Gewebemasse beeinflusst  wird. 
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Magnesium Status and Iodide Uptake by Thyroid 

The magnes ium status of the  ra t  has been found to 
affect  the  accumula t ion  of iodide by  the  thyro id  gland, 
magnes ium deficiency decreasing and loading wi th  magne-  
s ium salts increasing the  up take  of l"sI f rom the  blood in 
v ivo  1. This could be due to a direct  act ion of magnes ium 
on the  thyroid,  or i t  could be secondary to o ther  effects 
produced by  dis turbances  in magnes ium metabol ism,  
and exper iments  were under t aken  to inves t iga te  the  
former  possibili ty.  

Two exper iments  were per formed in which thyro id  
glands a t t ached  to f ragments  of t rachea  were excised f rom 
male  Wis ta r  albino rats  weighing about  75 g and incubated  
indiv idual ly  for 6 h in 3 ml  of med ium using a procedure 

r l s imilar  to t h a t  described p eviously , except  t h a t  magne-  
s ium salts and potass ium perchlora te  were omi t t ed  f rom 
the  basic incubat ion  medium.  0.04 ~Ci of 125I, obta ined as 
sodium iodide f rom the  Radiochemica l  Centre, Amersham,  
England,  was added to the  med ium containing each gland. 
A t  the  end of the  incuba t ion  the  gland was washed free 

Accumulation of i2~I by thyroid glands of magnesium-deficient and 
magnesium-loaded rats (means 4- SEM, n = 7 for each group) 

Group of animals Plasma Mg i~51 uptake by thyroid 
(mg/100 ml) (% of original amount in medium) 

Control 2.45 • 0.10 5.05 -1- 0.32 
Mg-deficient 0.73 ~ 0.10 ~ 5.09 -1- 0.23 
Mg-loaded 3.66 4- 0.16 ~ 4.43 4- 0.21 

Significantly different from control p <,0.001. 

Gland 

f rom med ium and the  i~5I ac t iv i ty  in bo th  the  gland and 
the med ium was measured  by  scint i l la t ion counting.  

In i t ia l ly  glands f rom stock ra ts  were incuba ted  in 
media  conta in ing magnes ium concent ra t ions  of 0, 2, 4 and 
10 mg/100 ml  and the  results are shown in the  Figure.  The  
only s ta t is t ica l ly  signif icant  difference in 1~5I up take  f rom 
t h a t  observed at  the  physiological  magnes ium concentra-  
t ion of 2 mg/100 ml  was a reduced accumula t ion  by 
glands in media  conta ining the  ve ry  high concent ra t ion  of 
10 mg/100 ml  (p < 0.05, S tudents  t-test). This  indicated 
t h a t  changes in extracel lular  magnes ium do not  produce 
the effects observed in vivo,  bu t  i t  did no t  exclude the  
possibi l i ty  t ha t  t hey  m a y  be due to changes wi th in  the  
thyro id  cells. 

Three groups of weanl ing rats  were therefore fed 
magnes ium-def ic ient  (0.3 mg/100 g), control  (80 mg/100 g) 
and magnes ium-loaded  (350 mg/100 g) diets for 13 days, 
the  composi t ion of the diets being ident ical  apa r t  f rom 
thei r  magnes ium content .  All rats  received an a m o u n t  of 
food equal  to t h a t  consumed by  the  deficient  animals  and 
they  were fed au tomat ica l ly  2 to p reven t  any differences 
in feeding pa t t e rn ;  disti l led water  was provided  ad 
l ibi tum.  The rats  were exsanguina ted  f rom the  hear t  and 
the  thyro id  glands r emoved  immedia te ly .  Glands f rom 
deficient  animals  were incuba ted  in magnesium-free  
medium,  those f rom control  and loaded rats  in med ium 
containing 2 rag/100 ml  of magnesium. The plasma magne-  
s ium concentra t ions  were de termined  by  a tomic  absorp- 
t ion f lame p h o t o m e t r y  and indicate  the  deve lopment  of 
magnes ium deficiency and loading similar  in magn i tude  to 
tha t  obta ined dur ing the  previous  studies in vivo,  bu t  no 
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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 .  
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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 


