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for the  s t u d y  of the  inh ib i t ion  of the  synthes is  of viral  
R N A  by  various compounds .  

The presen t  s t u d y  i l lustrates  the  appl ica t ion  of th is  
m e t h o d  to the  syn thes i s  of R N A  of Newcast le  disease 
virus (NDV). 

A mono laye r  cul ture of chick embryo  f ibroblasts  was 
suspended  in 0.5% lac ta lbumin  hydro lysa te  wi th  20 
#2VI/ml of L-glutamine.  E a c h  flask conta ined  5 �9 107 cells. 
Ac t inomycin  D, 10 #g/ml,  was added  to  the  culture 20 
mill before or 40 min  af ter  infection.  The culture was in- 
fected wi th  NDV, 180 ID 50 per  cell, and  in 40 mill 
C14-uridine, 4.5 #Cu/ml,  was added.  All procedures  were 
carried out  a t  a t e m p e r a t u r e  of 37~ The incorpora t ion  of 
C~a-uridine was ar res ted  by  tile addi t ion  of 0.1 init ial  
volume of 5% solut ion of sodium dodecyl  su lphate  and 
then  by  the  add i t ion  of an equal  volume of 20% cold 
t r iehloroacet ic  acid. The suspension was passed  t h roug h  a 
millipore filter, R U F S  type,  and washed b y  5% cold tr i-  
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chloroacet ic  acid. The fil ters were placed on ca rdboard  
and rad ioac t iv i ty  was de t e rmined  wi th  a counter  of the  
Geiger-Mueller type .  

In  some exper imen t s  to ta l  R N A  was isolated a f te r  
SCHERRER and DARNELL 4. 

The results  of the  s tudy  are shown in the  Figure. I t  is 
ev iden t  t h a t  t he  ra te  of synthes is  of cellular R N A  as 
measured  by  incorpora t ion  of C~4-uridine is s t rongly  in- 
h ib i ted  b y  ac t inomyc in  D. In  v i rus- infec ted  cells the  
synthes is  of viral  R N A  begins 2 3 h a f te r  infect ion and  is 
no t  inhibi ted  by  the  ant ibiot ic .  The virus-specific IRNA 
synthes is  is abou t  20% of t h a t  of the  cellular R N A  in non-  
infected cells. 

Two compounds ,  D,L-hexafluorovaline and L-ethio- 
nine 5,6, inh ib i t  the  synthes is  of viral  RNA,  a l though the  
t ime and the  ra te  of inhib i t ion  for the  two compounds  are 
different .  While  L-ethionine decreases the  ra te  of C 14- 
uridine incorpora t ion  by  no t  more  t h a n  45-50%,  D,L- 
hexaf luoroval ine  also prolongs the  l a t en t  period. Sup- 
posedly  similar  inhib i tor  ac t ion m a y  be achieved by  
the  use of p- f luorophenyla lanine .  This act ion of the  
inhibi tors  of p ro te insyn thes i s  m a y  be connected  wi th  the  
a l te ra t ion  of the  synthes is  of early virus-specific pro te ins  
which are necessary  for the  repl icat ion of viral  RNA.  

Zusammenfassung. In  mi t  Ac t inomycin  D behande l t en  
und mi t  dem Pseudogefl t igelpest-Virus  (NDV} inf izier ten 
Zellen gelingt der  Nachweis  einer ausgesprochenen Phase  
der  V i rus -RNS-Syn these .  Mit dieser Methode liisst sich 
ebenfalls  die Wi rkung  verschiedener  P rgpa ra t e  auf die 
Virusnukle ins i iuresynthese  erfassen. 

G. A. GALEGOV and V. M. ZHDANOV 

The D. I. Ivanovsky Institute o/ Virology, 2kfoscow 
(USSR) ,  July  9, 196,5. 

Synthesis of RNA in chick embryo fibroblasts infected with NDV 
and treated with inhibitors of protein synthesis as measured by the 
incorporation of C14-uridine. 1, nornml cells; 2, cells treated with 
actinomyein D, 10/tg/lnl; 3, ceils treated with actinomycin D and 
infected with NDV, 180 ID 50 per cell; 4, experiment (2) with addi- 
tion of D,L-hexafluorovaline 7 �9 10 aM; 5, experiment (2) with addi- 
non of z-ethionine, 3" 10 aM. Amino acid analogues were added 

60 min before the inoculation. 
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A M o d e l  of  a C e r e b r a l  T u m o u r  for  S t u d i e s  i n  
C a n c e r  C h e m o t h e r a p y  

This note  is i n t ended  to describe a s imple and repro-  
ducible me thod  for s tudy ing  the  effect  of an t i t umora l  
agents  on tumours  growing wi th in  the  brain.  The me thods  
previous ly  employed  require  t r auma t i c  procedures  and 
a n i m a l  species, such as hams te r s  and rabbi ts ,  which are 
no t  f r equen t ly  used in cancer  c h e m o t h e r a p y  t: Male 
Sprague-Dawley  rats,  average w e i g h t  140 180 g, were 
used t h r o u g h o u t  all exper iments .  F lexner - Job l ing  carci- 
noma,  Walker  256 carcinosarcoma,  T s u ter ine  ep i the l ioma 
or D 117 os teosarcoma t r ansp l an t ed  subcu taneous ly  15 
days  before the  exper iment ,  were excised, c leaned of 
necrot ic  mater ia l  and minced under  condi t ions  of steri l i ty.  
The f ragments  were homogenized  in a stainless steel  

homogenizer  ~ previously  sterilized. The homogena te  was 
di luted wi th  a phospha t e  buffer  a t  p H  6.9 (1:5 w/v) and  
then  cent r i fuged for 2 min at  800 rpm.  The s u p e r n a t a n t  
t r ans fe r red  in to  a sterile tube  was used for the  cerebral  
implan ta t ion .  The in t racerebra l  inject ion was per fo rmed  
according to the  me t h o d  descr ibed by  VALZELL13. A No. 
20 needle covered wi th  a plast ic  muffle 11 m m  from the  
t ip  was inser ted  in to  the  squamo-pe t rosa l  fissure of animals  
s u b m i t t e d  to a l ight  e ther  anaesthesia:  The amo u n t  in- 
jec ted wi th  a H ami l t o n  syringe (0.1 ml) was always 0.02 
ml. By  using th is  technique,  the  cells are implan ted  in the  

1 H. S. N. GREENE and E. K. HARVEY, Cancer Res. 24, 1021 (1964). 
2 j.  CRAIGIE, Brit: J. Cancer 3, 249 (1949}. 
3 L. VALZELLI, Med. Exp. 11, 23 (1964). 
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t ha l amic  area on a med ian  line. The me thod  allows a 
large n u m b e r  of t r ansp l an t a t i ons  (about  50 per  h) and a 
p r o m p t ,  comple te  recovery  of the  animals.  The animals  
were observed for 40 days,  a t  the  end of which t ime the  
survivors  were killed and the i r  bra ins  macroscopical ly  
and  microscopical ly  examined.  The T 8 u ter ine  epi the l ioma 
was the  t u m o u r  yielding more  reproducible  results.  As 
shown in the  Table,  all the  animals  died wi th in  two weeks. 
There  is a very  small  t ime  var ia t ion  and  the  analysis  of 
the  var iance  demons t r a t e s  t h a t  in 6 successive t r ansp lan-  
t a t ions  the  survival  t imes  of the  various exper imenta l  
groups were no t  s ta t i s t ica l ly  different .  The t u m o u r  was 
a lways recognizable as a wel l -del ineated spheric mass  or 
hav ing  a t e n d e n c y  to inf i l t ra te  the  cerebral  tissue. His to-  
logically the  t u m o u r  was di f ferent  f rom one grown sub,  
cutaneously ,  since connect ive  t issue was no t  observed.  
The Ts u te r ine  ep i the t ioma growing wi th in  the  bra in  

Tissue No. of rats Average Take No. of 
homogenate died/injected survival % groups 

(days) 

T s Gu~rin 59/59 
Flexner-Jobling 27/27 
Walker 22/23 
D 117 2/24 
osteosareoma 

Liver 0/17 
Kidney 1/13 
Lung 1/ 7 
Plasma 0/10 

14.2 ~ 0.3 100 6 
23.4 :~ 0.6 100 1 
18.2 =E 0.7 96.5 1 
- 0 1 

0 2 
0 2 
0 i 
0 I 

Surviving animals were Observed for 40 days. 

could be successfully t r a n s p l a n t e d  into o the r  rats ,  e i ther  
subcu taneous ly  or int racerebral ly .  A line o f  T 8 uter ine  
ep i the l ioma wi th  cerebral  localization is being developed.  
F lexner - Job l ing  and  Walker  t u m o u r s  required a longer 
t ime  to kill the  rats ,  as is shown in the  Table, while D 117 
os teosarcoma did no t  kill the  animals  dur ing  a per iod of 
40 days  af ter  the  t r ansp lan ta t ion .  In  order  to es tabl ish 
w h e t h e r  dea th  occurr ing a f te r  in t racerebra l  in jec t ion  of 
T s t u m o u r  was re la ted  to non-specif ic  factors,  homogen-  
ates of liver, k idney  and lung or p lasma of normal  ra ts  
were also in jec ted  in t racerebral ly .  

There  was no mor t a l i t y  and,  af ter  sacrifice, the  animals  
did no t  show bra in  lesions. 

Studies  are in progress to  es tabl ish the  behaviour  and 
the  sens i t iv i ty  of the  T s u ter ine  ep i the l ioma t r a n s p l a n t e d  
ill the  bra in  to k n o w n  an t i t umora l  drugs 4. 

Riassunto. Si descrive una  semplice e rap ida  tecnica  
per  t r ap ian ta re  tumor i  sper imenta l i  nel cervello di ra t to ,  
in modo non  t r aumat i zzan te .  Tra i t umor i  saggiati ,  
l ' ep i te l ioma T 8 uter ino di  Gu~rin, si sv i luppa nella 
to ta l i tg  dei casi, con maggior  rapiditX r i spe t to  ad altr i  
t umor i  (Flexner-Jobl ing,  Walker)  ed in un t e m p o  sensi- 
b i lmente  cos tante .  Questo modello sper i lnentale  viene 
ut i l izzato per  s tud i  di chemiote rap ia  an t i tumora le .  

I~. I~OSSO, V. PALMA, 
and  S. GARATTINI 

Istituto di Ricerche Farmacologiche 'Mario Negri', 
Milano (Italy), September 70, 1965. 

4 The technical help of Miss A. GUAITANI is gratefully acknowl- 
edged. - This study was financed by Euratom (contract No. 
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L a b e l l i n g  o f  C o r t i c o t r o p i n  w i t h  I o d i n e - 1 2 5  

One of the  problems in the  de t e rmina t i on  of cortico- 
t rop in  by  r ad io immunochemica l  me thods  is the  labelling 
of cor t icotropin .  FELBER 1 and  YALOW et  al. ~, using the  
m e t h o d  of HUNTER and GREENWOOD a, employed  iodine- 
131 to  label cor t ico t ropin  in the i r  immunochemica l  
methods .  FELBER used an Amber l i te  IRA-400 column to  
pur i fy  the  labelled mater ia l ,  bu t  it  was no t  possible to  
r emove  the  ' d amaged '  cor t ico t ropin  by  th is  technique.  
YALOW et al. employed  the i r  pur i f ica t ion  m e t h o d  de- 
ve loped  for labell ing insulin, bu t  the  yield f rom the  cellu- 
lose co lumn was low. 

This pape r  describes a modif ica t ion  of the  m e t h o d  of 
HUNTER and  GREENWOOD, based on the  o b s e r v a t i o n s  of 
SANFELIPPO and  SIJRAK 4 and JORGENSEI~ 5, b y  which  a 
grea te r  pur i f ica t ion of more  eff ic ient ly labelled cortico- 
t rop in  m a y  be achieved.  

SANFELIPPO and  SURAK observed a KI5 = 0.3 for 
cor t i co t rop in  on a Sephadex  G-50 co lumn wi th  a 0.022VI 
ace ta te  buffer  (pH 5.5) conta in ing  0 . 3 M  KC1 as eluent .  
As shown in F igure  1 I found the  same K 5  on a Sephadex  
G-50 column,  while the  cor t ico t ropin  was comple te ly  ex- 
c luded f rom the  gel par t ic les  on a co lumn of G-25 ( K S  
= 0). There  seemed to be a be t t e r  separa t ion  of the  peak  

of labelled cor t ico t ropin  f rom the  Nal2SI on the  G-25 
column. 

I t  is essent ial  for successful labelling t h a t  the  iodine 
solut ion is comple te ly  free f rom th iosulphate .  To p r ev en t  
oxida t ion  dur ing  t r anspor t ,  sulphi te  can be used as re- 
ducing agent .  Before labelling, th is  can be r emoved  by  the  
m e t h o d  of JORG~I~SEN descr ibed below. 

Iodine-125 is preferable  to iodine-131 as a labelling 
mater ia l  since wi th  iodine-125 radia t ion  damage  is m u c h  
smaller  dur ing t h e  labell ing procedure  and subsequen t  
s torage.  (v-Energy for iodine-125 is 0.035 MeV and for 
iodine-131 0.36 (80%) MeV.) The long half,life of iodine- 
125 (60 days  aga ins t  iod ine-131:8 .01  days) permi t s  the  
use of one iodinat ion  lot  for mo n t h s  using the  radio- 
immunochemica l  me t h o d  of FELBER. 
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