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Inject ion of syngeneic  s e r u m  and also of 20% ext rac t s  of the l a rge  and s m a l l  intest ine,  l iver ,  
kidneys,  and sp leen  of adult mice  into newborn mice  leads to inhibition of a - f e t o p r o t e i n  p r o -  
duction. The quantity of the fac tor  inhibiting a - f e t o p r o t e i n  product ion in musc le  ex t rac t s  
f r o m  adult mice  is v e r y  s m a l l .  Mouse embryonic  in tes t inal  ex t r ac t  and ex t r ac t  of whole 
embryos  contain hard ly  any of the inhibi tory fac tor ,  and its content  in the intest ine of 21- 
day mice  is s m a l l e r  than in the intest ine of adult an imals .  The impor tance  of the s e a r c h  
for  ho rmone - l i ke  fac tors  regulat ing synthes is  of embryonic  antigens as a means  of m o n i t o r -  
ing t umor  growth is d i scussed .  
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One of the chief  embryonic  s e r u m  prote ins  is a - f e t o p r o t e i n  ( a - F P ) .  Its synthes is  s t a r t s  in the yolk 
sac ,  continues in the embryonic  l iver ,  and dies away in mice  and ra t s  at  the beginning of the postnata l  
per iod  [1, 2]. The suggest ion has been made that  a h o r m o n e q i k e  fac tor  exis ts ,  s t a r t ing  f rom the end of the 
in t rau ter ine  per iod,  and inhibits a - F P  product ion by embryonic  l i ve r  ce l l s .  

The object  of this invest igat ion was to s e a r c h  for  the fac tor  inhibiting a - F P  product ion.  

E X P E R I M E N T A L  M E T H O D  

Fami l ies  of newborn mice  were  divided half  and half .  One half  of each fami ly  r ece ived  ex t rac t s  of 
var ious  organs  of adult mice  and embryos  daily,  whereas  the other  half  was not so  t r ea t ed  (control).  The 
a - F P  t i t e r  in the s e r u m  was de t e rmined  a f t e r  10 days in the mice  of each group.  The s tudy began with 
ex t rac t s  of the sma l l  intes t ine,  on the grounds that the l ive r  develops f rom the s m a l l  intest ine in e m b r y o -  
genes is  and that  the two organs  continue to sha re  endocrine l inks.  

BALB/C  mice  were  used.  Ex t rac t s  were  p r e p a r e d  f rom the organs  of mice  aged 21 days and 4-5 
months ,  and also f rom embryos  taken during the l a s t  days of p regnancy .  

The p rox i m a l  pa r t  of the sma l l  intest ine (8 cm) was exc ised  f r o m  adult ma le  and f ema le  B A L B / C  
mice ,  c leansed  of its contents ,  divided longitudinally, and washed repea ted ly  in Hanks'  solution containing 
antibiotics (1000 units each of penicil l in and s t r e p t o m y e i n / m l ) .  The piece of intest ine was incubated in 
the s a m e  solution for  30 rain at  37~ and then washed s e v e r a l  t imes  in Hanks'  solution without ant ib iot ics .  
The t i s sue  was ca re fu l ly  ground in a m o r t a r  with glass  and 20% ex t rac t s  were  p r e p a r e d  in Hanks'  solution 
containing 200 units each  of penici l l in  and s t r e p t o m y c i n / m l .  The homogenate  was centr i fuged at 500 r p m  
for  5 min .  The superna tan t  was poured into p las t ic  ampules  and kept  in liquid ni t rogen (-196~ for  18 h, 
and then s t o r ed  at -22~ When requ i red  the ampules  with the ex t r ac t  were  thawed and used  for  in jec -  
t ions .  The l a rge  intes t ine,  l iver ,  kidneys,  spleen,  and s t r i a t ed  musc les  were  t r ea t ed  in the s a m e  way and 
ex t rac t s  p r e p a r e d  f r o m  them.  Ex t rac t s  a lso  were  p r e p a r e d  f r o m  the s m a l l  intest ine of 21-day  mice  and 
mouse  embryos  taken at the end of p regnancy .  In addition, ex t rac t s  were  p r e p a r e d  f r o m  whole mouse  e m -  
bryos  (including the head), but a f ter  r emova l  of the s tomach  and intest ine.  
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T A B L E  1. ~ - F P  T i t e r  in S e r a  of Newborn  Mice  R e c e i v i n g  E x t r a c t s  of  
V a r i o u s  Organs  

N o .  o f  

family 
of mice 

Experimental half of family (receiving 20% ex~act 
of organ) 

[ a-FP tite~* 

1 Con~:ol half of 
family (untreated) 

a~-F p titex* 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
] 1 
:12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Sacrifice on 101h day 

Small intestine of adult mice 

Large intesti'nd of adult mice 

" f"ad " " Muscles o ult mice 
N n 

Kidneys of a~dult mice 
I ,  w 

Small intestine of a~ult mice 

Large intestine of adult mice 

Small intestine of embryos 
m w 

Small intestine of 21-day mice 
N w w 

n 

Embryos wi~out stomach and intestine 
u H g 

Liver of adult mice 
w ~ B 

Spleen of adult mice 

Serum of adult mice 
w w n 

Hanks" solution injected 
u n 

64 
64 
64 
64 

128 
256 
32 
64 
32 
32 
32 
32 

256 
128 
64 
64 
64 
64 

512 
512 
64 
64 
64 
64 
32 
32 

256 
256 

512 
512 
256 
256 j. 
128; 
256~ 
256 
256 
512 
512 
512 
512 
256~ 
256 
128 
256 
256 
256 
512~ 
512? 
256 
256 
512 
512 
512 
512 
256 
256 

* R e c i p r o c a l  o f  l a s t  d i lu t ion  of  n e o n a t a l  s e r u m  in which  a - F P  was  d e -  
t e c t e d  b y  m i c r o p r e c i p i t a t i o n .  
"r S e r u m  t i t e r  the  s a m e  in c o n t r o l  and e x p e r i m e n t ,  but  i n t e n s i t y  of  p r e -  
c i p i t a t i o n  band  s o m e w h a t  g r e a t e r  in  c o n t r o l  t han  in e x p e r i m e n t ,  

The  e x t r a c t s  (20%) w e r e  i n j e c t e d  t h r o u g h  a f ine  need l e  s u b c u t a n e o u s l y  in the  d o r s a l  r e g i o n  into  n e w -  
b o r n  B A L B / C  m i c e  s t a r t i n g  f r o m  the  f i r s t  d a y  of  l i f e .  As the  a n i m a l s  g r e w ,  the  v o l u m e  of m a t e r i a l  i n -  
j e c t e d  i n c r e a s e d .  F r o m  the  1 s t  to the  4th  d a y  of  l i f e  the  m i c e  r e c e i v e d  0.1 ml ,  on the  5th and 6th days  0.2 
m l ,  on the  7th day  0.3 m l ,  and on the 8th and 9th days  0.5 m l  e a c h .  

The  p r e g n a n t  m i c e  w e r e  kep t  in  p a i r s  f o r  1-2 days  b e f o r e  g iv ing  b i r t h .  E a c h  f a m i l y  of n e w b o r n  m i c e  
was  d i v i d e d  h a l f  and  h a l f :  one ha l f  of  the  n e w b o r n  m i c e  r e c e i v e d  the  p a r t i c u l a r  e x t r a c t ,  the  o t h e r  ha l f  r e -  
m a i n e d  u n t r e a t e d  ( con t ro l ) .  E x t r a c t s  w e r e  i n j e c t e d  f r o m  the  1 s t  to  the  9th day  i n c l u s i v e  into m i c e  k i l l e d  
on the 10th d a y .  E a c h  m o u s e  k i l l e d  on the 10th day  r e c e i v e d  2.1 m l  of the  c o r r e s p o n d i n g  20% e x t r a c t .  
S p e c i a l  e x p e r i m e n t s  s h o w e d  tha t  i n j ec t i on  of the  c o r r e s p o n d i n g  dose  of Hanks '  s o l u t i o n  into the  n e w b o r n  
m i c e  had  no e f fec t  on the  a - F P  t i t e r  (Tab l e  1). 

The  m i c r o p r e c i p i t a t i o n  t e s t  in a g a r  was c a r r i e d  out  in the  m o d i f i c a t i o n  of Gusev  and T s v e t k o v  [3]. 
Double  d i lu t i ons  of  the  m o u s e  s e r u m  f o r  t e s t i n g  w e r e  p r e p a r e d  f r o m  1 : 2  to 1 : 4 0 9 6 .  The t e s t  s y s t e m *  
was d i l u t e d  1 : 2  and t e s t e d  wi th  the  above  d i lu t ions  of s e r a  f r o m  the  n e w b o r n  m i c e .  The r e s u R s  w e r e  r e a d  
nex t  d a y  and e a c h  r e a c t i o n  was p h o t o g r a p h e d .  

�9 E X P E R I M E N T A L  R E S U L T S  

I t  w i l l  be  c l e a r  f r o m  T a b l e  1 tha t  the  s m a l l  and l a r g o  i n t e s t i ne ,  k i d n e y s ,  s p l e e n ,  and s e r u m  of  the  
adu l t  m i c e  c o n t a i n e d  a f a c t o r  inh ib i t ing  ~ - F P  p r o d u c t i o n  in young m i c e .  E x t r a c t s  of the  s m a l l  i n t e s t i n e  
of the  2 1 - d a y  m i c e  had  a w e a k e r  a c t i o n  than  those  of  adu l t  m i c e .  H a r d l y  any  of th is  f a c t o r  cou ld  be  d e -  
t e c t e d  in the  s m a l l  i n t e s t i n e  of  m o u s e  e m b r y o s  o r  in  whole  m o u s e  e m b r y o s .  The quan t i t y  of the i n h i b i t o r y  
f a c t o r  in adu l t  m o u s e  m u s c l e  a l so  was  v e r y  s m a l l .  F u t u r e  e x p e r i m e n t s  wi l l  show which  o t h e r  o rgans  c o n -  
t a i n  th i s  f a c t o r ,  the  s i t e  and cond i t ions  of  i ts  s y n t h e s i s ,  a c c u m u l a t i o n ,  and e x c r e t i o n ,  and i ts  c h e m i c a l  n a t u r e .  

* R a b b i t  a n t i s e r u m  a g a i n s t  p u r i f i e d  m o u s e  a - F P  and s e r u m  of n e w b o r n  m i c e  t aken  in  the  e q u i v a l e n t  p r o p o r -  
t i o n s .  
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The function of embryonic  antigens in tumor  cells  and the factors  control l ing the i r  appearance are  
not yet  known. Investigations in the wr i t e r s '  l abora to ry  have shown that growth of t ransplants  of the 
embryonic  gas t ro - in tes t ina l  t r a c t  and of ce r t a in  tumors  is inhibited in newborn mice  compared  with the i r  
growth in adult animals [4, 5]. Hormonal  factors  control l ing the synthesis  of embryonic  antigens a re  
evidently produced in the embryo ,  and these hormones  may control  the growth of tumor  cel ls  and r e s t o r e  
them to normal .  These  hormones  may be absent in adult animals .  By using the hormonal  factors  of the 
adult or embryo  that control  induction and r ep re s s io n  of antigen in normal  embryonic  cel ls ,  it is possible 
to act on tumor  cells  which synthes ize  embryonic  antigen. However,  not only were  these regu la to ry  
fac tors  unknown previously ,  but no steps worth mentioning have been taken to find them.  One such fac tor  
is descr ibed  in this paper .  Whether it acts on ~ - F P  synthesis  in embryonic  l iver  ceils  or  whether  it sup-  
p re s se s  the pro l i fe ra t ion  of these cells  is unknown. In the f i r s t  case  it would r e s t o r e  hepatoma cells  to 
normal  ce l l s ,  but in the second case  it would inhibit the i r  prol i fera t ion .  The fac tor  probably inhibits r e -  
generat ion of the l ive r .  The d iscovery  of this fac tor  evidently conf i rms the validi ty of the subsequent  
genera l  approach.  The s ea r ch  for  hormone- l ike  factors  inhibiting the synthesis  of this embryonic  antigen 
must  commence  at that stage of ontogeny in which the i r  synthesis  is phased out, and continue af ter  that 
s rage. 
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