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Superfoetat ion  in CBA Mice 

Super foe ta t ion  is def ined 1 as the  occurence in the  same 
animal  of 2 pregnancies  a t  d i f ferent  s tages of develop-  
ment .  Such anomalous  ges ta t ions  are general ly  consid-  
ered 1-~ to  be the  resul t  of a fu r the r  ovula t ion  and fert i l iza- 
t ion  occuring af ter  t he  beg inn ing  of pregnancy .  A p p a r e n t  
spon taneous  super foe ta t ion  is no t  ve ry  common,  a l though  
several  cases have  been  repor ted  in cat  4, in sheep 5,6, in 
pig6, 7, in ratS, 9 and in m a n  1~ Some examples  have  been 
descr ibed in mice by  CREW and MIRSKAIA 11, LITTLEFORD 
and  GYSlN 12 and  more  recen t ly  by  BARNETT and MUNRO 2 
in mice of a mixed  s tock der ived f rom 4 inbred  strains,  A, 
A2G, C57B1 and  GFF .  

single pregnancy .  In  addi t ion,  i t  is of in te res t  to  note  t h a t  
t he  s t ra in  s tudied  has  a p p a r e n t l y  a t e n d e n c y  for a de layed 
i m p l a n t a t i o n  as seen f rom the  s o m e w h a t  longer  p regnancy  
recorded in some cases (Table). Since the  same phenomenon  
was observed in t he  offspring of 1 female showing super-  
foeta t ion,  i t  is possible  t h a t  th is  cha rac te r  can, to some 
ex ten t ,  be inher i ted  13 

Rdsumd. Plusieurs  cas de super foe ta t ion  on t  6t6 observ6s 
chez des souris de race CBA. Compte  t enu  des condi t ions  
exp6r imentales ,  il appa ra i t  que  ces cas de ges ta t ion 
anormale  sont  dus soft k la f6condat ion  d 'ovules  produi t s  

Analysis of anomalous gestations 

Mouse No. First litter after mating 'Fatherless' litter 

Days since No. weaned Days since No. weaned 
last mating last mating 

Total ~ ~ Total ~ 2 

1 24 3 0 3 45 6 4 2 
22 5 4 1 51 2 1 1 

2 35 5 3 2 58 i 1 0 
3 �9 27 4 2 2 47 4 2 2 

~Offspring from female No. 1. 

Similar  observa t ions  have  been recorded in our labora-  
t o ry  in a smal l  b reed ing  colony of an inbred  s train.  60 
females  f rom the  CBA strain,  11-13 weeks old, were mated ,  
1 male w i th  3 females,  w i th  an imals  f rom t h e  same strain.  
P r e g n a n t  females  were  r emoved  5 to 10 days  before 
pa r tu r i t i on  and  were kep t  in separa te  cages unt i l  30 days  
af ter  weaning  of the  f i rs t  l i t ter .  As shown in t he  Table,  
2 females  wh ich  were  r emoved  f rom the  male  gave a 
second l i t ter  21 and 23 days  respec t ive ly  af ter  t he  f i rs t  
del ivery.  B o t h  sexes were represen ted  in each l i t ter .  Such 
anomalous  ges ta t ion  occurred again wi th  the  f i rs t  female 
and also in 1 pai r  sired by  the  same animal.  

The fact  t h a t  the  females  were r emoved  f rom the  males 
a t  least  5 days  before pa r tu r i t i on  excludes the  poss ib i l i ty  
of in semina t ion  dur ing  late  pregnancy .  As BARNETT and  
MUNRO ~ have  po in t ed  out, pa r thenogenes i s  or s torage 
of spe rma tozoa  in t he  females  are unl ikely to occur. Thus,  
such anomalous  ges ta t ions  m u s t  be e i ther  t he  resul t  of 
de layed i m p l a n t a t i o n  up to  pa r tu r i t i on  of t he  f i rs t  preg- 
nancy,  of b l a s tocy t s  in females  which  have  ovu la ted  and 
m a t e d  a f te r  the  beg inn ing  of the  f i rs t  p r e g n a n c y  or of 
de layed i m p l a n t a t i o n  of bIas tocytes  f rom the  same ovula- 
t ion  and  fer t i l izat ion which  also gave rise to the  f i rs t  
p regnancy .  An a r g u m e n t  in favour  of the  second a l terna-  
t ive  m a y  be seen in the  fact  t h a t  the  l i t ter  size of b o t h  
pregnancies  toge the r  approaches  t h a t  normal ly  found in a 

peu de t e m p s  apr~s le d6but  de la gesta t ion,  soft ~ un 
re t a rd  dans  l ' i m p l a n t a t i o n  d ' u n  cer ta in  hombre  d 'ovules  
qui ont  donn6 la premiere  nich6e. Nos observa t ions  sem- 
b le ra ien t  mo n t r e r  que ce ph6nom~ne pour ra i t  6tre plus 
f r6quent  que ce que l 'on  ava i t  cru jusqu'A pr6sent.  
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Act ivat ion  of  A ldos terone  and Renin Secret ion  by  T h e r m a l  Stress  

Thermal  stress w i th  or w i thou t  exercise, or t he rma l  
stress combined  w i t h  sod ium depr iva t ion ,  increases 
minera locor t icoid  excre t ion  in m a n  1-~. A sodium defici t  
seems necessary  to  increase a ldos terone  p roduc t ion  dur ing 
hea t  exposure  since u r ina ry  t e t r ahyd roa ldos t e rone  excre-  
t ion  ra tes  increased dur ing  acc l imat iza t ion  to  h e a t  when  

sodium deficits  of 140-320 m E q  were incurred,  bu t  no t  
dur ing  acc l imat iza t ion  wi th  r ep l acemen t  of sodium losses 6. 
However ,  no da t a  exis t  on p l a sma  aldosterone (PA) 
concen t ra t ions  and  p lasma  renin  ac t iv i ty  (PRA) in men  
exposed to acute  t h e r m a l  stress dur ing  normal  sodium 
in take  and  sod ium depr iva t ion .  



1_60 Specialia EXPERIENTIA 28/2 

I n  our  s tudy ,  12 h e a l t h  young  male  vo lun teers ,  ages 
20 to  30, were  m a i n t a i n e d  u n d e r  con t ro l led  me tabo l i c  
cond i t ions  d u r i n g  cool wea ther .  Da i ly  ac t iv i t i es  were  
un re s t r i c t ed  excep t  v igorous  phys ica l  a c t i v i t y  was n o t  
al lowed.  E a c h  sub j ec t  was g iven  a h igh  sod ium d ie t  
( >  300 m E q  dai ly)  d u r i n g  1st week;  a ' n o r m a l '  sod ium 
a n d  p o t a s s i u m  die t  (182 m E q  Na,  68-72 m E q  K daily) 
d u r i n g  t h e  2nd week;  a n d  a low sodium,  ' n o r m a l '  
p o t a s s i u m  d ie t  (12 m E q  Na, 65-73 m E q  K daily) 
d u r i n g  t he  3rd week. A t  t h e  end  of t he  ' n o r m a l '  a n d  low 
sod ium die t  per iods  venous  b lood was o b t a i n e d  f rom each  
sub jec t  b e t w e e n  07.00 a n d  08.00 h a f t e r  30 m i n  of s i t t i ng  
quie t ly .  Sub jec t s  were t h e n  t h e r m a l l y  s t ressed for 1 h in  
a n  e n v i r o n m e n t a l  c h a m b e r  (46-51~ a p p r o x i m a t e l y  
90% RH) .  Af te r  l eav ing  t he  chamber ,  t h e  sub jec t s  aga in  
sa t  qu ie t ly  for 30 m i n  a n d  venous  b lood was aga in  collect- 
ed. 

Fo r  P R A ,  b lood  was col lected in a chi l led  t u b e  con ta in -  
ing 1.25 m g  e t h y l e n e d i a m i n e t e t r a a c e t i c  acid, d i sod ium 
salt ,  pe r  ml  blood,  mixed,  cen t r i fuged  a t  4 ~ a n d  p l a s m a  
f rozen a t  - 2 0  ~ u n t i l  analysis .  P R A  was e s t i m a t e d  b y  
r a d i o i m m u n o a s s a y  of ang io tens in - I  (minor  mod i f i ca t ion  
of t he  m e t h o d  of HABER et  al.~) e m p l o y i n g  a n  a n t i b o d y  
aga in s t  ang io t ens in - I  r a b b i t  s e rum a l b u m i n  a n d  ~'5I 
- ang io tens in - I  as a t racer .  Ang io t ens in  gene ra t i on  was 
e s t i m a t e d  f rom 1-, 2- a n d  3-hour  i n c u b a t i o n s  of t r i p l i ca t e  
samples  a t  37 ~ p H  6 w i t h o u t  t he  a d d i t i o n  of exogenous  
r en in  a n d  t he  resu l t s  expressed  as ng  a n g i o t e n s i n - I  
g e n e r a t e d / m l  p l a s m a / h .  

Fo r  P A  concen t r a t i on ,  b lood was col lected in a chilled, 
h e p a r i n - c o a t e d  t u b e  a n d  cen t r i fuged  a t  4~ 20 ml  of 
p l a s m a  was mixed  w i t h  1.9 ng  (577 dpm)  4-z4C-aldosterone 
(53 mc /mmole )  ; 0.5 ml  1.25 N N a O H  was added  a n d  t he  
p l a s m a  e x t r a c t e d  twice  w i t h  60 m l  ice-cold redis t i l led  
m e t h y l e n e  dichlor ide .  Af te r  n e u t r a l i z a t i o n  of t h e  e x t r a c t  
w i t h  6 ml  0 . 1 M  acet ic  acid fol lowed b y  3 washes  w i t h  
3 ml  glass-dis t i l led H20,  a ldos te rone  was e s t i m a t e d  b y  a 
doub le  i so tope  d e r i v a t i v e  m e t h o d  us ing  8H-acet ic  a n h y -  
dr ide  (1000 mc /mmole )  as t he  l abe l ing  r eagen t  s. For  
pu r i f i ca t ion  of t he  de r iva t i ve s  p a p e r  c h r o m a t o g r a p h y  s,9 
was used in t he  fo l lowing order :  I. c y c l o h e x a n e : b e n z e n e :  
m e t h a n o l : w a t e r  (100:40:100:20)  ; I I .  c y c l o h e x a n e : b e n -  
z e n e : m e t h a n o l : w a t e r  (100:70:100:25) ;  I I I .  s y s t e m  I 
aga in  ; IV.  mes i ty l ene  : m e t h a n o l  :water  (120:80:40).  Label -  
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Influence of acute thermal stress on plasma aldosterone concentra- 
tion and plasma renin activity after normal and low Na + diets in 12 
healthy male subjects. 

ed a ldos te rone  m o n o a c e t a t e  was  pur i f ied  in sys tems  I a n d  
I I  a n d  t he  d i ace t a t e  in  sys t ems  I I I  a n d  IV. OveraI l  
r ecovery  of t he  labeled  ind ica to r  (13 es t imat ions )  was 
15.7 -4- 5.2 (S.D.) • 1.4 (S.E.) percent .  The  nonspeci f ic  
b l a n k  of t he  me thod ,  e s t i m a t e d  b y  process ing  20 ml  
dis t i l led water ,  was  - - 0 . 3 6 n g  • 0.639 (S.D.) ~ 0.133 (S.E.) 
pe r  sample .  Values  o b t a i n e d  on  pooled p l a s m a  w i t h  2 
rep l ica t ions  agreed  w i t h i n  4- 8% (n = 5). 

Af te r  t h e r m a l  s t ress  a t  t he  end  of the  ' n o r m a l '  sod ium 
die t  period,  m e a n  P R A  increased  f rom 2.3 to  6.3 n g / m l / h  
(174%, p < 0.01) and  m e a n  P A  increased  f rom 13.0 to 
22.8 ng/100 ml  (76%, p < 0.01) (Figure).  Af ter  1 week  of 
sod ium d e p r i v a t i o n  m e a n  P R A  increased  f rom the  in i t ia l  
con t ro l  va lue  of 2.3 to  10.5 n g / m l / h  (357%) p < 0 . 0 1 )  and  
m e a n  P A  increased  f rom the  in i t i a l  con t ro l  va lue  of 13.0 
to 24.3 ng/100 ml  (87%, p < 0.05). Acu te  t h e r m a l  s t ress  
f u r t h e r  increased  m e a n  P R A  f rom 10.5 to  18.5 n g / m l / h  
(76%, p < 0.01) and  m e a n  P A  f rom 24.3 to 44.8 rig/100 
ml  (84%, p < 0.05). Th i s  s t ress  did  no t  p roduce  a sig- 
n i f i can t  change  in packed  cell volume.  Mean  p a c k e d  cell 
vo lumes  before  and  a f t e r  t h e r m a l  s tress  were 44.33 -4- 0.60 
(S.E.) a n d  44.75 ~- 0.77, respect ive ly ,  du r ing  ' n o r m a l '  
sod ium in take ,  and  45.73 4- 0.71 and  45.80 4- 0.57, re- 
spect ively ,  d u r i n g  t he  low sod ium in take .  These  resu l t s  
conf i rm p rev ious  obse rva t ions  t h a t  sod ium d e p r i v a t i o n  
s t imu la t e s  b o t h  ren in  a n d  a ldos te rone  secre t ion a n d  indi-  
ca te  t h a t  h igh  t h e r m a l  stress, pe r  se, is a p o t e n t  s t i m u l a t o r  
of ren in  a n d  aides•  secre t ion  b o t h  in the  p resence  
and  absence  of sod ium d e p r i v a t i o n  10. Consequent ly ,  t he r -  
ma l  s t ress  c an  be  used to  t e s t  t he  in t eg r i ty  of these  h o r m o n e  
p r o d u c t i o n  sys tems.  

Rdsumd. U n  stress  t h e r m i q u e  aigu es t  un  a c t i v a t e u r  
rap ide  et  p u i s s a n t  de la s6cr6t ion du  sys t~me r6nine-  
ang io tens ine  e t  de l ' a ldos te rone  au cours  d ' une  a l i m e n t a -  
• n o r m o  ou hyposod6e,  e t  p e u t  8• ut i l is6 pou r  mesu re r  
l ' in t6gr i t6  des sys t~mes  de p r o d u c t i o n  de ces hormones .  
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