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Zusammen/assung. Enzym-h i s tochemische  Unte r su -  
chungen  weisen darauf  hin,  dass die sogenannteI1 Corpora 
l u t e s  praeovula t ion ia  im Ovar ium von  Poecilia reticulata 
keine Steroide produzie ren  und  deswegeI1 als Corpora 
a t re t i ca  b e t r a c h t e t  werden  mtissen. Demgegeni iber  s t eh t  
lest, dass in den  Granulosazellen,  die die O0zyten  um- 
geben, die E n z y m e  3/~-Hydroxysteroid-Dehydrogenase ,  
Glucose-6-phospha t -Dehydrogenase  und  einige E n z y m e  

des Krebszyk lus  nachzuweisen  sind. Infolgedessen kSnnen  
die Granulosazel len als S te ro id-produzierende  Zellen an-  
gesehen werden.  

J. G. D. LAMBERT 

Zoological Laboratory o[ the University, Utrecht 
(The Netherlands), February 25, 7966. 

E v a l u a t i o n  of the  M a t e r n a l  R o l e  in  S u r v i v a l  of 
S u c k l i n g  M i c e  1 

In  mice, GRUNEBERG has s t a t ed  tha t ,  apa r t  f rom mal- 
format ions ,  suckling mor ta l i ty  is de t e rmined  by  ma te rna l  
vigor2; however ,  it  is no t  clear w h e t h e r  th is  influence is 
exer ted  pre- and /or  pos tna ta l ly .  The p resen t  r epor t  de- 
scribes exper iments  in which the  ma te rna l  influence was 
tes ted  by  fos ter -nurs ing mice f rom st ra ins  character ized  
by  high suckling survival  to mothe r s  f rom strains  wi th  a 
lower nursl ing survival,  and vice versa. 

Nurses  were mice of the  A K R / S p ,  P L / S p  and C57BL/Sp 
strains.  Non-fos te r -nursed  and fos te r -nursed  mice were 
males and females of these strains.  The procedures  fol- 
lowed have  been descr ibed previously  a. D a t a  were ana- 
lyzed using Chi square wi th  Yates  correct ion.  Resul ts  for 
male and female sucklings were pooled inasmuch  as no 
s ignif icant  sex differences were found.  

W'hen mice were raised by  the i r  own mothers ,  survival  
of C57BL sucklings was higher  t h a n  t h a t  of P L  (P  < 0.05) 
and A K R  (P  < 0.001) nurslings. Survival  of P L  infants  
was higher  (P  < 0.001) t h a n  t h a t  of A K R  infants  (Table). 

W h e n  C57BL mice were foster-nursed,  survival  was 
decreased and was independen t  of the  s t ra in  of origin of 
the  foster  mo the r  (Table). When  A K R  mice were suckled 
by  P L  and A K R  foster  mothers ,  survival  was also de- 
creased (Table). However ,  when  A K R  mice were raised 
by  C57BL dams  and when  P L  infants  were fos ter-nursed,  
survival  was unchanged  (Table). Only when  A K R  infants  
were fos ter -nursed did survival  appear  to depend  on the  
foster  mo the r ' s  s t ra in  of origin and follow the  same order  
of survival  as found when  these mo the r s  raised the i r  own 
progeny.  Whi le  it is t rue  t h a t  survival  of A K R  mice 
rai~ed by  A K R  and P L  foster  mothe r s  was lower (P  
< 0.001) t h a n  t h a t  of sucklings raised by  C57BL nurses,  
no signif icant  differences in survival  were found when  
survival  of mice fos ter -nursed by  P L  and A K R  dams  was 
compared ,  a l though survival  of P L  sucklings was higher  
t h a n  t h a t  of A K R  mice when  b o t h  were raised by  the i r  
own mothe r s  (Table). These d a t a  suggest  t h a t  all the  
mo the r s  t r a n s m i t t e d  po ten t ia l ly  noxious subs tances  in 
the i r  milk and  t h a t  sens i t iv i ty  to these  mater ia ls  by  
sucklings was d e p e n d e n t  on the i r  s t ra in  of origin. 

If  differences in survival  of fos te r -nursed  sucklings 
were due only  to the i r  genotype ,  one would expec t  t h a t  
the  survival  of mice raised by  foster  mothe r s  f rom the  
same s t ra in  would be similar  to t h a t  of mice raised by  
the i r  own mothers .  Whi le  this  was the  case wi th  foster-  
nursed  P L  mice, it  was no t  so wi th  C57BL and  A K R  mice 
whose survival  was decreased. These observa t ions  suggest  
the  possibi l i ty  t h a t  the  nursl ings m u s t  have  become some- 
w h a t  condi t ioned,  dur ing the i r  in u tero  existence,  to 
mater ia ls  t h a t  were similar to ones t h a t  appeared  la ter  in 

the  milk of the i r  own mothers .  Not  only did these  mate -  
rials appear  to differ f rom m o t h e r  to  m o t h e r  wi th in  a 
given s train,  bu t  condi t ioning of t he  fetuses to t h e m  m a y  
have  var ied inasmuch  as survival  of mice raised by  the i r  
own mo t h e r s  was no t  100%. The da t a  suggest  t h a t  
ma te rna l  vigor exer ted  pos tna ta l ly  was no t  the  only fac tor  
concerned wi th  nursl ing survival ,  b u t  t h a t  the  s t ra in  of 
origin of t he  sucklings and  non-genet ic  ma t e rn a l  influ- 
ences exer ted  in utero m u s t  also be considered.  

Al though  the  p resen t  expe r imen t s  clarify some of the  
factors concerned  wi th  nurs l ing survival,  t h e y  do no t  
provide  any in format ion  abou t  the  mechan i sm t h ro u gh  
which t h e y  operate .  Recent ly ,  some observa t ions  have  
been made  in our  l abora to ry  t h a t  con t r ibu te  to t he  under -  
s t and ing  of th is  mechanism.  (1) Signif icant  posi t ive  
associat ions have  been found be tween  survival  and  
t h y m u s  mitosis  and be tween  survival  and  t h y m u s  

Survival of foster-nursed suckling mice 

Strain Foster 
of mouse mother 
suckled 

No. of No. of Mice weaned P 
litters mice at Foster- 

onset of No. % nursed 
nursing v s .  n o n -  

foster- 
nursed 

PL None 
AKR 
PL 
C57BL 

C57BL None 
AKR 
PL 
C57BL 

AKR None 
AKR 
PL 
C57BL 

34 138 107 78 
10 47 41 87 NS ~ 
20 94 79 84 NS 
23 91 76 84 NS 

19 104 92 88 
38 216 96 44 <0.001 
24 112 57 51 <0.001 
18 93 52 56 <0.001 

26 152 91 60 
6 30 5 17 <0.001 
9 54 14 26 <0.001 

42 213 112 53 NS 

NS signifies not significant. 

1 This investigation was supported ill part by Public Health Service 
Research Grants Nos. CA 02151, CA 02903 and CA 02624 from the 
National Cancer Institute, and in part by an institutional grant to 
the Detroit Institute of Cancer Research from the United Founda- 
tion of Greater Detroit allocated through the Michigan Cancer 
Foundation. 
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weigh t  4. (2) Ery th ropo ies i s  has  been  shown to be a func- 
t ion of the  t h y m u s  of hea l t hy  mice 5,e. (3) An increase in 
da rk  s ta in ing  cells was found in the  red pulp  of spleens 
f rom surviving fos ter -nursed  C57BL female mice (de- 
creased survival) bu t  no t  in spleens f rom fos te r -nursed  
P L  mice (unchanged survival) when  compared  to  non-  
fos ter -nursed  contro lsL Al though  these  ceils were pre-  
viously  considered to  be lymphocy tes ,  recen t  e lectron 
microscope s tudies  suggest  t h a t  t h e y  are e ry th ro id  8. These 
observa t ions  suggest  a re la t ionship  be tween  the  funct ion  
of the  e ry thropoie t ic  sys t em and  in fan t  survival.  

Zusammen/assung. Das Uber l eben  der  yon der  eigenen 
Mut t e r  und  yon  s t a m m e s f r e m d e n  <~Ammen,~ ges~ugten 
Jungen  wurde  un t e r such t  an M~tusen der  S t~mme 
A K R / S p ,  P L / S p  und  C57BL/Sp.  Die Ergebnisse  zeigen, 
dass  die genet ische H e r k u n f t  der  SSmglinge wie auch  
andere,  n ich t  genet isch bed ing te  Einfli isse der  Mut te r  auf 

die J u n g en  in utero fiir das l ]be r l eben  der  J u n g en  aus- 
sch laggebend  ist. 
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Further Observat ions  of the Ang io tens in  Vaso-  
press ive  Effect in Rabbits  

Certain s y m p a t h o m i m e t i c  amines  1 and digitalis ~ seem 
to  require  the  presence  of ca techolamines  in the  t issue 
s torage  si tes to exer t  the i r  charac ter i s t ic  ac t ion on the  
cardiovascular  sys tem.  I t  is possible t h a t  the  act ion of 
o the r  cardiovascular  agents ,  such as angiotensin,  also de- 
pend  a t  least  in p a r t  on ca techo lamine  act iv i ty .  For  th is  
reason,  a s t u d y  was pe r fo rmed  on rabb i t s  explor ing the  
possible role of ca techolamines  in vasopressor  act ion of 
angiotensin.  

Material and Methods. 16 male rabb i t s  weighing be- 
tween  2-4 kg were anes the t ized  wi th  in t raper i tonea l  in- 
jec t ions  of pen toba rb i t a l  (35 mg/kg).  The blood pressure  
was  recorded f rom the  c o m m o n  caro t id  a r t e ry  by  means  
of an  ar ter ial  ca the te r  connec ted  to  a sui table pressure  
t ransducer ,  the  o u t p u t  of which  was recorded on a San- 
bo rn  polygraph.  Angio tens in  was in jec ted  t h rou g h  a 
c a the t e r  in the  ex te rna l  jugular  vein. The inject ions  were 
rap id  and were washed  in w i th  2 cm 3 of saline. 

Doses of angiotens in  (Ciba, Hyper tens in )3  produc ing  
smal l  (10-20 m m  Hg), m e d i u m  (30-40 m m  Hg), and large 
(60-80 m m  Hg) e levat ions  of mean  blood pressure  were 
de te rmined .  Since angio tens in  exhibi t s  t a chyphy lax i s  l, 
especial ly in h igh  doses, care was t a k e n  in selecting an 
in te rva l  of in ject ion (4-5 min) which  did no t  show this  
phenomenon .  The order  of in jec t ions  was a r ranged  by  a 
3 • 3 lat in square.  E a c h  dose-response  curve required 45 
min  to de te rmine  and  was followed immed ia t e ly  by  a 
second and a th i rd  de t e rmina t i on  in the  same animal.  In  
th is  way  the  inf luence of t ime  and previous  inject ions  on 
the  r eac t iv i ty  to angiotens in  was assessed. 

To de te rmine  the  response  to angiotens in  in a se t t ing  
in which  adrenergic  nervous  ac t iv i ty  was reduced,  fl-TM 
10 ( [2- (26) -d imethylphenoxypropyl~ t r imethyl  a m m o n i u m  
chloride) ~, an adrenergic  neurona l  blocking agent  8, was 
employed.  /~-TM 10 was rap id ly  in jec ted  into the  ear vein  
in doses of 5 mg/kg,  app rox ima te ly  3-4 h before the  s t a r t  
of the  exper iment .  Af te r  each m e a n  the  95% confidence 
l imits  are indicated.  

Results. By a series of tr ials i t  was found t h a t  0.1, 0.5, 
and  2.5 mg/kg  of angio tens in  p roduced  the  desired re- 

sponses;  namely ,  small,  med i u m and large e levat ions  of 
mean  blood pressure  (Table I). The da t a  are summar ized  
in Table  I for each series of injections.  I t  is ev iden t  f rom 
the  d a t a  p resen ted  t h a t  there  is no difference in the  
responses  be tween  each series. Thus  0.1, 0.5, and 2.5 
mg/kg  of angio tens in  p roduced  quan t i t a t i ve ly  similar  in- 
creases in blood pressure  in each group (p > 0.05). Af ter  
fl-TM 10 the  reac t iv i ty  to angiotens in  was no t  al tered.  
Thus  the  response  to  angio tens in  (Table II) was no t  sig- 
n i f icant ly  d i f ferent  to the  responses  observed at  the  same 
doses in animals  not  t r e a t ed  wi th  fl-TM 10 (Table I). 

Table I. Dose-response relationship of the angiotensin effect on blood 
pressure 

Series of Number of Average Dose of Average 
injections experi- number of angiotensin increase in 

ments injections (mg/kg) blood pressure 
(mm Hg CL a) 

1st 15 3 0.1 19.0 3.2 
15 3 0.5 38.6 5.0 
15 3 2.5 73.0 5.8 

2nd 8 3 0.1 18.1 4.0 
8 3 0.5 36.9 9.8 
8 3 2.5 71.5 11.0 

3rd 6 3 0.1 15.3 3.2 
6 3 0.5 29.0 7.0 
6 3 2.5 66.7 11.6 

CL = 95% confidence limit. 
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