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the  t e m p l a t e  hypo thes i s  of p ro te in  synthes is ,  which  has  
been  recen t ly  es tab l i shed  by  d i rec t  e x p e r i m e n t s  w i th  
syn the t i c  R N A  or polyr ibonucleo t ides ,  a large n u m b e r  of 
amino  acids should  ' a t  one s t roke '  be incorpora ted  in the  
prote in .  One should there fore  expec t  to de t ec t  'pools '  of 
m a n y  free amino  acids, and  these  pools should  a l ter  
m a r k e d l y  a t  d i f ferent  phases  of p ro te in  biosynthesis .  (On 
the  o t h e r  hand ,  HERRMANN et al.a have  found  ev idence  
of e m b r y o n i c  p ro te in  b iosyn thes i s  {rom precursors  bigger 
t h a n  amino  acids.) A suff ic ient  n u m b e r  of a m i n o  acids 
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have  been  d e t e c t e d  only  in a few cases, e.g. in echinoid  
embryos .  

We  therefore  pe r fo rmed  acid hydro lys is  of adu l t  Lirnnaea 
(proteins) and  d e t e c t e d  only  six to  e ight  amino  acids 
(Figure 2). However ,  p ro longed  (16 h) acid hydro lys is  can 
des t roy  two par t i cu la r  amino  acids*. Therefore,  a t  mos t ,  
the  adu l t  Limnaea  have  only  t e n  amino  acids. Direct  
c rush ing  of bigger snails  h a d  of course revealed  a s t r e a k y  
b a n d  of weak colour e x t e n d i n g  up to  h igher  regions * of 
RI  value, i n  the  p resen t  invest igat ion,  we once found  such  
an effect  even  in a smal l  snai l  (0.50 cm). 

The small  n u m b e r  of free amino  acids is thus  p a r t l y  
expla ined  b u t  it  is surpr is ing  t h a t  there  are only  one or  
two  free amino  acids even  in t he  ma t u r e  egg where  t he  
e m b r y o  has  been  largely formedS. 

t?dsumd. De nouvelles  recherches  on t  amen6 les au teur s  
cons t a t e r  l ' ex i s tence  de seu lemen t  2 ou 3 acides amin6s 

dans  les ceufs de la L imn6e  (Gast6ropode),  un  jour  a v a n t  
l '6closion. Ces acides  son t  tr6s semblables  ~ ceux que l 'on  
t rouve  chez les jeunes  escargots .  Dans  l e s p r o d u i t s  h y d r o -  
ly t iques  des protd ines  de l ' escargot  adul te ,  on c o n s t a t e  la 
pr6sence de 9 acides amin6s.  
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The  Effect of Radiat ion  on the M i t o s i s - S t i m u l a t -  
ing  Act iv i ty  of H e p a t e c t o m i z e d  Rat S e r u m  

I t  has  been d e m o n s t r a t e d  t h a t  in the  se rum of m a m m a l s  
there  exis ts  a t ac to r  b o t h  s t imula t ing  and  inhib i t ing  mi to-  
sis. FRIEDRIcH-FREKSA and  ZAKI ~ h a v e  p roduced  cell 
divis ion in t he  l iver  t issue by  admin i s t e r i ng  se rum f rom 
ra ts  whose  livers were  jus t  r egenera t ing  af ter  pa r t i a l  
h e p a t e c t o m y .  ADIBI e t  al. ~ have  d e m o n s t r a t e d  a consid-  
erable increase in the  l iver  mi to t ic  index  a f t e r  hav ing  
in jec ted  se rum f rom the  hepa t ic  vein  of a h e p a t e c t o m i z e d  
ra t  into a n o t h e r  par t i a l ly  h e p a t e c t o m i z e d  rat .  

In  our expe r imen t s  we h a v e  been  s t udy ing  the  effect  
of X- r ad i a t i on  on the  mi tos i s - s t imula t ing  fac tor  in t he  
serum of par t i a l ly  h e p a t e c t o m i z e d  rats .  There  is still much  
discussion a b o u t  t h e  s ignif icance of t he  humora l  fac tor  
responsible  for the  lowering of the  mi to t ic  ac t iv i ty  follow- 
ing i r radiat ion,  as well as a b o u t  the  so-called d i s t an t  effect  
of radia t ion,  bu t  no conclusive exp l ana t i on  has  been  es- 
t ab l i shed  as y e t  (t3ACQ and  ALEXANDERa). 

In  our  expe r imen t s  we used whi te  ~Vistar ra ts ,  each  
weighing about  200 g. Pa r t i a l  h e p a t e c t o m y  was pe r fo rmed  
according to  t he  t echn ique  of H1GGINS and  ANDERSON 4. 
E a c h  group of expe r imen ta l  an imals  was  i r r ad ia ted  20 h 
a f t e r  hepa t ec to lny  wi th  a dose of 700 r (180 kV, 15 mA,  
dose  ra te  60 r per  rain, 0.5 m m  Cu filter). 24 h af ter  hepa-  
t e c t o m y ,  blood was d rawn wi th  a syr inge f rom the  hepa t i c  

vein below the  d i a p h r a g m  of t he  animals.  The  se rum was 
t h e n  sepa ra t ed  f rom th is  blood b y  cent r i fugat ion .  The 
mi tos i s - s t imula t ing  fac tor  was  t e s t ed  on a n o t h e r  group of 
par t i a l ly  h e p a t e c t o m i z e d  an imals  in such a m a n n e r  t h a t  
1.5 ml  of se rum was in jec ted  in t r ape r i tonea l ly  24 h af ter  
opera t ion .  Colchicine (0.1 mg per  100 g, Merck) was ad-  
min i s t e red  subcu taneous ly  to  t he  ra t s  18 h af ter  t he  injec- 

The mitotic index and standard error ill regenerating liver 

Number of Mitotic- 
Rats were injected with: animals index 

1.5 ml of physiologic saline 3 
1.5 m[ of serum from irradiated rats 5 
1.5 ml of serum from non-irradiated rats 5 

1.0 ~ 0.34 
3.8 ~ 0.21 
9.5 ~ 0.66 
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t ion of serum.  The ra ts  were sacrif iced 50 h af ter  hepa tec -  
t o m y  (26 h a f te r  t he  in jec t ion  of serum).  Paraf f in  sect ions  
were made,  s t a ined  wi th  hematoxy l in -eos in ,  and the  
mi toses  were t h e n  coun ted  in 100 fields (5000 cells). The 
mi to t ic  i ndex  ( s ta thmocine t ic  index)  was  expressed as the  
n u m b e r  of mi toses  per  100 cells. 

F r o m  the  resul ts  of our  expe r imen t s  (Table), it  may  be 
as sumed  t h a t  i n t r ape r i t onea l  in jec t ions  of se rum from 
par t ia l ly  h e p a t e c t o m i z e d  ra ts  have  a s t imula t ing  effect  on 
mitosis  in the  regenera t ing  livers of all animals .  The rise in 
the  mi to t i c  index  was, however ,  lower in all those  cases 
where  t he  donor  ra t s  h a d  been i r rad ia ted .  

I t  m a y  be pre l iminar i ly  conc luded  t h a t  rad ia t ion  re- 
duces t he  mi tos i s - s t imula t ing  ac t i v i t y  of serum. I t  is 

qui te  possible t h a t  the  a m o u n t  of a mi tos i s - s t imula t ing  
agent  is r educed  by  rad ia t ion ,  or t h a t  the  a m o u n t  of a 
mi tos i s - inh ib i t ing  a g e n t - - w h e t h e r  specific or non-specif ic  
- - i s  increased as a resul t  of rad ia t ion .  

Zusammen/assung. Der  Mi tose index  in der  R a t t e n l e b e r  
wird du rch  In jek t ion  yon  Serum h e p a t e k t o m i e r t e r  R a t t e n  
be t rgch t l i ch  geste iger t .  XVerden die Dona to r t i e r e  mi t  700 r 
bes t rah l t ,  d a n n  ist  dieser  E f fek t  s igni f ikant  reduzier t .  

.'~I. ~ILHA 

Institute o/ Biophysics, Czechoslovak Academy o~ Sciences, 
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A C T H  A n t i b o d i e s  a n d  t h e i r  U s e  for  a R a d i o -  
i m m u n o a s s a y  for  A C T H  

Unt i l  r ecen t ly  no conclusive evidence of specific ant i-  
bodies  to  ACTH has  been  ob ta ined  because of the  lack of 
p rec ip i t a t ion  of the  A C T H - a n t i b o d y  complexL The first  
d e m o n s t r a t i o n  for t he  an t igen ic i ty  of ACTH was pre-  
sen ted  wi th  the  use of an haemagg lu t ina t i on  t echn ique  2.s. 
Using a modi f ica t ion  of the  YALOW and  13ERSON compet i -  
t ive  inh ib i t ion  t echn ique*  fu r the r  evidence is p resen ted  
for t he  an t igen ic i ty  of ACTH. Detai ls  of the  b inding  be- 
tween  ACTH and  a n t i b o d y  are given. 

The d e v e l o p m e n t  of a sensi t ive  m e t h o d  for the  deter-  
mina t ion  of c i rcula t ing ACTH has  long been awai ted .  The 
i m m u n o a s s a y  p re sen ted  here  is based  on a modif ica t ion  by  
HALES and  RANDLE 5 of the  insulin r a d i o i m m u n o a s s a y  
of YALOW and  BERSON 4. I t  allows the  de tec t ion  of as 
l i t t le as 100 tztzg ACTH in 0.1 ml and  makes  possible the  
d e t e r m i n a t i o n  of ACTH in no rma l  h u m a n  p lasma  as well 
as in p l a sma  of pa t i en t s  whose  ACTH level has been 
lowered by  large doses of cort isol  or der ivat ives .  

Material and Methods. ACTH:  Pure  porcine A~ ACTH 
was a gift  f rom Dr. H. :13. F. D i x o n  of the  D e p a r t m e n t  of 
B iochemis t ry  of the  Unive r s i ty  of Cambridge .  I t  was ob- 
t a ined  by  a modi f ica t ion  of t he  m e t h o d  of DixoN and 
STACK-DUNNE ~ and  found  to  be ch roma tograph ica l ly  
pure.  

A C T H - U  sl : ACTH was labelled wi th  1 TM by  an adap t a -  
t ion  of t h e  m e t h o d  deve loped  by  HALES and  RANDLE 5 for 
insulin (on the  pr inciple  given by  MC~'ARLANE?). 50 gg 
ACTH in 10 t,l p H  1.8 glycine-HC1 buffer  was incuba ted  
for 5 rain wi th  a m ix tu r e  of 20 ~,1 IC1 and  4 to 12 mC NaD sx 
in 50 gl. I t  was then  d ia lysed  for 24 h agains t  five changes  
of 0 .01N N H s O H  and  puri f ied on a cellulose column* 
using 15% h u m a n  a lbumin  as eluant .  The specific ac t iv i ty  
ob ta ined  var ied  be tween  4 and  10 mC per  mg ACTH. 

Ant ibod ies :  One guinea-pig  was  immun ized  wi th  pure  
porcine ACTH (7 mg in 5 inject ions)  and  two guinea-pigs 
wi th  a commerc ia l  p repa ra t ion  of ACTH (75 in te rna t iona l  
uni ts  in 5 inject ions) .  The animals  were no t  adrena lec to-  
mized.  Fo r  i m m u n i z a t i o n  these  ho rmones  were emulsif ied 
in comple te  F r e u n d ' s  ad juvan t .  

Ant i -y-g lobul in :  /~abbit  an t i -guinea-p ig  y-globulin was 
p r epa red  b y  in jec t ing  rabb i t s  wi th  a p r epa ra t i on  of crude 
guinea-pig  y-globulin emulsif ied wi th  comple te  F r eund ' s  
ad juvan t .  The guinea-pig  y-globulin was ob ta ined  by  pre- 
c ip i ta t ion  of 2 volumes  of no rma l  guinea-pig  se rum wi th  
one vo lume  of s a t u r a t e d  (NH4)2SO 4. 

Buffers :  Di lut ions  were m a d e  in 0 .04M p h o s p h a t e  buf- 
fer p H  7.4 con ta in ing  1/4000 mer th io la t e  and  2 mg per  ml  

Fig. 1. Paper clectrophoresis of antiserum (above) and normal serum 
(below) incubated for 24 h at 0 ° with ACTII-P at. Th(' cl('ctr(,phoresis 
was done in vcronal buffer pl[ 8.6, 0.1 ionic strength at t 4' for 15 h 
at constant voltage 4 V i)cr era. The inain peak of radioactivity 
shown by contact photography moved with the y-globulins in the 
incubation of the antiscrunt, whereas it remained at the origin in the 

case of normal sorttln. 
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