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Effect of Actinomycin D on the Induction of Uterine Alkaline Phosphatase of Growing Rats by 17/]- 
Estradiol 

LERNER a n d  co-workers  1 a n d  BIALY a n d  PINCUS ~ showed  
t h a t  h i g h  doses  of a c t i n o m y c i n  D a d m i n i s t e r e d  s.c. a n d  
i.p. i n h i b i t e d  va r i ous  e n z y m a t i c  ac t iv i t i e s  of u t e r i  w h i c h  
were  s t i m u l a t e d  w i t h  17fl-estradiol.  T h e  i n h i b i t i o n  was  
a t t r i b u t e d  to  a non-spec i f ic  tox ic  effect  of t he  d r u g  on  t he  
an imals .  STEPL:EWSKI 3 d e m o n s t r a t e d  t h a t  a c t i n o m y c i n  D 
in j ec t ed  i.p. to  ova r i e c t om i zed  r a t s  b locked  t h e  u t e r i ne  
a lka l ine  p h o s p h a t a s e  a c t i v i t y  i n d u c e d  b y  estradioI .  MAN- 
SOUR 4 r e p o r t e d  t h a t  t h e  i n t r a u t e r i n e  a p p l i c a t i o n  of ac t ino -  
m y c i n  D depressed  t h e  i n d u c t i o n  of u t e r i ne  a lka l ine  phos-  
p h a t a s e  b y  17fl-estradiol.  W e  h a v e  s h o w n  t h a t  t h e  i nduced  
a c t i v i t y  m a y  or  m a y  n o t  b e  i n h i b i t e d  d e p e n d i n g  u p o n  t h e  
a m o u n t  of a c t i n o m y c i n  D a d m i n i s t e r e d  b y  t h e  i n t r a -  
u t e r i n e  r o u t e  s 

I n  t h i s  s t u d y  t h e  a c t i n o m y c i n  was  a d m i n i s t e r e d  s.c. to  
g rowing  r a t s  to  obse rve  t h e  ef fec t  of t he  d r u g  o n  t h e  b o d y  
a n d  u t e r i ne  we igh t s  a n d  u t e r i ne  a lka l ine  p h o s p h a t a s e  
a c t i v i t y  i nduced  b y  17fl-estradiol.  

A c t i n o m y c i n  D (Lyvoc-Cosmogen)  was  p u r c h a s e d  f rom 
Merck,  S h a r p  a n d  Dohme .  17fl-estradiol  was  p u r c h a s e d  
f rom M a n n  R e s e a r c h  Co., N ew  York ,  N. Y. G r o w i n g  female  
r a t s  of S p r a g u e - D a w l e y  s t r a i n  we igh ing  35-40  g were  
divided in  4 g roups  of 10 a n i m a l s  each.  Con t ro l  an imals ,  
g roup  1, rece ived  s.c. 0.05 ml  of sesame oil. A n i m a l s  of 
g roup  2 rece ived  s.c. 10 / , g  of a c t i n o m y c i n  D in 0.02 ml  of 
wa te r .  G r o u p  3 a n i m a l s  rece ived  s.c. 0.5 ~g  of 17/3-estradiol 
in  0.05 m l  of s e same  oil  e v e r y  o t h e r  d a y  for  a t o t a l  of 
1.5 pg. An ima l s  of g roup  4 rece ived  s.c. 10 pg  of ac t ino-  
m y c i n  in 0.02 ml  of w a t e r  fol lowed b y  0 . 5 / , g  of e s t rad io l  
in  0.05 ml  of sesame oil 1 h la ter .  T he  a n i m a l s  were  kil led 
b y  d e c a p i t a t i o n  on  t h e  six day .  T h e  u t e r i ne  a lka l ine  phos-  
p h a t a s e  a c t i v i t y  was  d e t e r m i n e d  as ou t l i ned  in  S i g m a  
T e c h n i c a l  Bu l l e t i n  No. 104 s a n d  expressed  as  nmoles  of 
p - n i t r o p h e n o l  f o r m e d  pe r  h//~g of D N A  of t h e  h o m o g e n a t e ,  
A smal l  piece of t h e  u t e r i  was  f ixed in B o u i n ' s  so lut ion,  
sec t ioned  a n d  s t a i ned  w i t h  h e m a t o x y l i n  a n d  eosin. D N A  
was  d e t e r m i n e d  w i t h  t h e  d i p h e n y l a m i n e  r e a c t i o n  7. 

T h e  Tab le  shows  t h e  ef fec t  of e s t r ad io l  a n d  ac t ino-  
m y c i n  D o n  t h e  b o d y  a n d  u t e r i n e  w e i gh t s  a n d  u t e r i n e  
a lka l ine  p h o s p h a t a s e  ac t i v i t y .  T h e  a v e r a g e  we igh t  ga in  
of t h e  con t ro l  a n d  e s t r a d i o l - t r e a t e d  a n i m a l s  was  a b o u t  
3 g / d a y / a n i m a l  in  c o n t r a s t  to  0.7 g / d a y / a n i m a l  of t h e  
a c t i n o m y c i n - t r e a t e d  groups.  A c t i n o m y c i n  D (10 /~g/40 g 

Effect of 17fl-estradiol and actinomycin D on the body weight, 
uterine weight and uterine alkaline phosphatase activity 

b o d y  weight )  h a d  a suppress ive  in f luence  on  t h e  b o d y  
we igh t s  a n d  u t e r i n e  we igh t s  in  c o m p a r i s o n  to  t h e  con t ro l  
a n d  e s t r a d i o l - t r e a t e d  an imals .  T h e  u t e r i ne  a lka l ine  phos -  
p h a t a s e  a c t i v i t y  was  n o t  af fec ted .  The  resu l t s  are  in  agree-  
m e n t  w i t h  t h e  r epo r t s  of BIALY a n d  PINCUS* t h a t  t h e  
sys t emic  a d m i n i s t r a t i o n  of a c t i n o m y c i n  causes  non-specif ic  
t o x i c i t y  before  a n y  i n h i b i t i o n  of i nduced  u t e r i ne  e n z y m a t i c  
ac t iv i t i e s  is obse rved .  I t  is  k n o w n  t h a t  a c t i n o m y c i n  D 
does  h a v e  effects  u n r e l a t e d  to  R N A  s y n t h e s i s  8,9. 

His to logica l  sec t ions  of t h e  u t e r i  showed  i n t a c t  endo-  
m e t r i u m  a n d  f ind ings  c o m p a t i b l e  w i t h  e s t rogen  s t imu la -  
t ion .  I n t r a u t e r i n e  app l i c a t i on  of a c t i n o m y c i n  D (6 /zg) 
caused  a d e n u d a t i o n  of t he  e n d o m e t r i u m  6. SZEGO a n d  
LIPPE s0,n r e p o r t e d  t h a t  t h e  suppress ive  in f luence  of ac t ino-  
m y c i n  on  t he  u t e r u s  s t i m u l a t e d  b y  e s t rogen  was  m e d i a t e d  
b y  a c t i v a t i o n  of ad r enoco r t i c a l  hype r sec re t i on .  NICOLETTE 
a n d  MUELLER 12 however ,  conc luded  t h a t  t h i s  a n t i b i o t i c  
p r e v e n t e d  m o s t  of t h e  u t e r i ne  r e sponse  to  es t rogen  in 
a d r e n a l e c t o m i z e d  ra ts .  A l t h o u g h  our  resu l t s  do  n o t  resolve  
t h i s  p rob lem,  i t  is conce ivab le  t h a t  a t  low c o n c e n t r a t i o n  
t h e  a n t i b i o t i c  a c t s  as a tox ic  a g e n t  a n d  inc i t es  h y p e r -  
sec re t ion  of ad renoco r t i co ids  a n d  a t  h ighe r  doses i n h i b i t s  
u t e r i ne  m e t a b o l i s m  di rec t ly .  

Zusammenfassung. Es  w u r d e  A c t i n o m y c i n  D s.c. a n  
j u n g e  R a t t e n  v e r a b r e i c h t .  B e o b a c h t e t  wurde  die W i r k u n g  
der  S u b s t a n z  au f  K6rpe rgewich t ,  U t e r u s g e w i c h t  sowie 
auf  die a lka l i sche  P h o s p h a t a s e a k t i v i t ~ t  des U t e r u s  v o r  
u n d  n a c h  17fl-Oestradiol  S t imu la t i on .  A c t i n o m y c i n  D 
(10 l ,g/40 g / R a t t e )  v e r h i n d e r t e  sowohl  bei  m i t  Oes t r ad io l  
b e h a n d e l t e n  Tieren,  wie a u c h  bei  den  K o n t r o l l e n  e in  An-  
s te igen  des K6rper -  oder  U te rusgewich t s .  De r  E inf luss  au f  
die d u r c h  Oes t rad io l  i nduz i e r t e  a lka l i sche  P h o s p h a t a s e -  
ak t iv i t / i t  des U t e r u s  b l ieb  m i n i m a l  u n d  bedeu tungs los .  
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Body Uterine Alkaline 
weight weight phosphatase 
g (mg) (nmoles 

p-nitrophenol/ 
mg DNA/h) 

Controls 57 -4- 1.6 26 + 2.1 4.2 4- 0.5 

Actinomycin- 
treated 41 -b 1.3 20 -4- 1.1 4.4 -4- 0.5 

17fl-Estradiol 52 4- 0.8 111 -4- 11.6 7.4 4- 0.5 

17fi-Estradiol, 
aetinomycin- 
treated 39.9 4- 1.1 83 4- 8.6 7.1 q- 0.5 

The mean value ( !  S.E.) for 10 animals in each group is presented. 
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