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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 .  
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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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The  fol lowing rou t ine  p rocedure  was a d o p t e d :  3-5  mC 
carr ier-f ree  Na125I (Nuclear  Science and  E n g i n e e r i n g  Cor- 
pora t ion ,  P i t t s b u r g h ,  USA)  in N a O H - N a ~ S O  3 solut ion,  
w i t h  a specific a c t i v i t y  of a b o u t  100 mC/ml ,  is p laced  in 
a conical  test tube .  50 /~l of O.1N HC1, 5 # l  of 0.12VI 
N a H S O  a a n d  500 /zl of H~O are added,  a f t e r  wh ich  the  
v o l u m e  is reduced  to a b o u t  5 0 / 4  u n d e r  v a c u u m .  I n  order  

x 
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Fig. 1. Elution pattern on Sephadex G-25 and G-50 of corticotropin, 
corticotropinJ"SI and 125I. The arrows indicate void volumes. 
Unlabelled cortieotropin was determined in a Beckman DU spectra- 

photometer at 280 nm. 

to  b r ing  t he  p H  to  a b o u t  7.0, 50 #1 of 0 . 1 M  NaHCO~ are 
added.  I m m e d i a t e l y  t h e r e a f t e r  5-10 #g  of co r t i co t rop in  
in 10 #1 of p h o s p h a t e  buffer  (ionic s t r e n g t h  0.04, p H  7.4) 
are added  whi le  mixing,  followed b y  200 /~g of chlor-  
amine -T  (in 25/~1 of the  above  m e n t i o n e d  p h o s p h a t e  buf-  
fer - f resh ly  prepared) .  Af te r  1 min,  480 /~g of NasS205 
a n d  2 m g  of KI ,  b o t h  in p h o s p h a t e  buffer ,  are added,  a n d  
a f t e r  m i x i n g  t he  ma te r i a l  is t r an s f e r r ed  to a Sephadex  
column.  

The  co lumn  d imens ions  are 20 �9 0.75 cm. The  co lumn  
is equ i l i b r a t ed  w i t h  0.022VI ace t a t e  buf fer  (pH 5.5) w i t h  
0.3 M KC1 and  p r e s a t u r a t e d  w i t h  20 m g  of bov ine  p l a s m a  
a l b u m i n  (Armour  P h a r m a c e u t i c a l  C o m p a n y  Ltd. ,  frac- 
t i on  V) in 1 ml  of t he  same buffer .  E l u t i o n  is made  w i t h  
a b o u t  25 m l  ace t a t e  buf fe r  as descr ibed  b y  GREENWOOD 
et  al. ~. 

The  e lu t ion  of the  r ad ioac t ive  m i x t u r e  is car r ied  ou t  
w i t h  the  ace t a t e  buffer .  Us ing  S e p h a d e x  G-25 t he  f i rs t  
3 ml  of t he  e lua tes  are d iscarded.  The  n e x t  2.5 ml  f r ac t ion  
c o n t a i n i n g  t he  label led co r t i co t rop in  is collected in 2.5 ml  
of p h o s p h a t e  buf fe r  con ta in ing  25 m g  of bov ine  p l a s m a  
a lbumin ,  mixed ,  d iv ided  in to  30 #1 por t ions  and  im- 
m e d i a t e l y  frozen.  

The  yield of label led co r t i co t rop in  was a b o u t  50 60% 
and  t he  specific a c t i v i t y  a b o u t  350-600 m C / m g  cor t ico-  
t rop in .  P a p e r  e lec t rophores i s  (Schle icher  and  Schfill No. 
2043 bmgl)  in  ve rona l  buf fe r  (ionic s t r e n g t h  0.1, p H  8.6) 
gave  the  p a t t e r n  shown in F igure  2. The  p a p e r  was cu t  
in to  s t r ips  of 5 ram.  The  r a d i o a c t i v i t y  of each  s t r ip  was 
m e a s u r e d  in a l iquid sc in t i l l a t ion  s p e c t r o m e t e r  (Packa rd  
T R I - C A R B ,  mode l  3003). 

W i t h  th i s  label led cor t ico t rop in ,  80% b ind ing  to  
guinea-p ig  a n t i c o r t i c o t r o p i n  se rum can  be  ob ta ined ,  and  
t he  ma te r i a l  is well  su i ted  for au to rad iographyT.  

Zusammen/assung. Es wird  eine R o u t i n e m e t h o d e  zur  
M a r k i e r u n g  des Cor t ico t rop ins  m i t  Jod-125 und  t~eini- 
gung  des m a r k i e r t e n  P r o d u k t e s  auf  e iner  Sephadex-G-25-  
SXule beschr ieben .  Die e r re ich te  spezifische Akt iv i t / i t  be-  
t r~g t  350-600 m C / m g  Cor t ico t ropin .  Das  mark i e r t e  H a r -  
m o n  is t  fiir r a d i o i m m u n o c h e m i s c h e  Methoden  zur  Be- 
s t i m m u n g  des Cor t i co t rop ins  u n d  ftir au to rad iog raph i sche  
Zwecke besonders  geeignet .  

A. GALSKOV 
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Fig. 2. Paper electrophoresis of corticotropin-l~I. 

Institute o/Medical Physiology A, University o/ 
Copenhagen (Denmark), August 25, 7965. 

6 F.C. GREENWOOD, W. M. HUNTER, and J. S. GLOVER, Biochem. J. 
89, 114 (1963). 
Acknowledgments: Thanks are due to K. JORGENSEN (IX~OVO, 
Denmark) for his great help and advice, and to Ciba (Basle), 
Endopancrine (France), Ferring (Sweden) and Organon (Holland) 
for supplies of corticotropin. - This work was supported in part 
by grants from Statens ahnindelige videnskabsfond, Fonden til 
l~egevidenskabens fremme, Novo-fonden, Lovens kemiske fabriks 
legat, F. L. Smidth & Co. A/S's jubilmumsfond and Frk. P. A. 
Brandts legat. 


