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A n t i g e n i c  C h a r a c t e r i z a t i o n  of a H e t e r o t r a n s p l a n t e d  H u m a n  T u m o u r ,  GW-127  

H u m a n  neop lasms  xenogra f t ed  to  l abo ra to ry  an imals  
for long per iods  of t ime  have  h i the r to  shown r e t a i n m e n t  
of h u m a n  an t igen  1-4 and  h u m a n  ch romosomes  3,5-s. In  
t e r m s  of ch romosomal  cons t i tu t ion ,  t he  GW-127 t u m o u r  
sys tem,  a h u m a n  ovar ian  ca rc inoma  successful ly p ropa-  
ga ted  in t he  cheek pouch  of uncond i t i oned  golden h a m -  
s ters  (Mesocricetus auratus) in our  l abo ra to ry  (DMG) since 
August ,  1966, is a s t r ik ing except ion ,  for i t  appea r s  to  
resemble  the  h a m s t e r  k a r y o t y p e  more  t h a n  the  h u m a n  
one 9. I t  is t h u s  of in te res t  to  examine  the  ant igenic  
cha rac t e r  of th is  t umour ,  pa r t i cu la r ly  since, as the  f i rs t  
of its kind,  i t  regular ly  p roduces  w idesp read  me ta s t a se s  
in i ts  h a m s t e r  hos t  ~0. 

The  species ident i f ica t ion  of th is  t u m o u r  was under -  
t a k e n  by  means  of t he  OUCttTERLONY two-d imens iona l  
agar  gel immunod i f fu s ion  t e s t  n,x~. Two GW-127 t u m o u r s  
of t he  21st and  23rd passages  were r emoved  f rom the i r  
cheek  pouches  in J anua ry ,  1967 (i.e. a f te r  a so journ  in 
h a m s t e r s  for a l i t t le  more  t h a n  5 months ) ,  homogen ized  
4 t imes  for 3 sec (20,000 r .p.m.)  w i th  an  U l t r a t u r r a x  
( Janke  & Kunkel) ,  cen t r i fuged  (Christ re f r igera ted  centr i -  
fuge) a t  4°C and  15,000 r .p .m,  for 30 min,  and  the  super-  
n a t a n t  c o n c e n t r a t e d  to  a to ta l  p ro te in  con t en t  of 1.5 to  
2.0 g % .  1 ml  of th is  e x t r a c t  was t h e n  a d d e d  to  0.2 ml of 
a n t i h a m s t e r  se rum and  i ncuba t ed  a t  37 °C for 2 h, and  
the rea f t e r  s tored  ove rn igh t  a t  4 °C. The l a t t e r  p rocedure  
h a d  to  be r epea t ed  a second t ime  in order  to  absorb  all 
unspecif ic  h a m s t e r  componen t s .  The  final  ex t r ac t  was  
ob ta ined  as t he  s u p e r n a t a n t  resul t ing  a f te r  cent r i fuging  
a t  5000 r .p .m,  for 10 min  (4°C). For  purposes  of compar i -  
son, t he  h u m a n  adenoca rc inoma  (H.Ad. No. 1) here to -  
t r a n s p l a n t e d  by  Toolan  to  cond i t ioned  ra ts  in 195513 and  
m a i n t a i n e d  b y  us in uncond i t i oned  h a m s t e r s  since the  
end  of 1964 was  also inc luded  in our  diffusion plates .  
GW-127 a n d  H.Ad.  No. 1 t u m o u r  ex t r ac t s  were t e s t ed  
aga ins t  commerc ia l ly  avai lable  (Behringwerke,  Marburg)  
a n t i h u m a n  and  a n t i h a m s t e r  sera. 

F igure  1 p re sen t s  t he  p rec ip i t a t ion  resul ts  ob ta ined  
pr ior  to  abso rp t ion  wi th  a n t i h a m s t e r  serum. I t  can  be 
seen t h a t  GW-127 t u m o u r  ex t r ac t  shows  a b o u t  4-5 pre-  
c ip i ta t ion  lines aga ins t  a n t i h a m s t e r  se rum (AGS) and  one 
def in i te  line aga ins t  a n t i h u m a n  se rum (AHS).  Af te r  com- 
ple te  abso rp t ion  w i t h  AGS, th is  a n t i h u m a n  prec ip i ta t ion  
line is still  p r e sen t  (Figure 2). To be sure, no qua l i t a t ive  
di f ference b e t w e e n  these  2 t u m o u r s  can be d o c u m e n t e d  
a t  th is  t ime.  

These f indings  ind ica te  t h a t  whereas  H.Ad.  No. 1 has 
been  shown to  re ta in  t he  h u m a n  k a r y o t y p e  3,v, while 

Fig. 1. OUCHTERLONY agar gel diffusion plate for human tumours 
GW-127 and H.Ad. No. 1 (AGS, antihamster serum, AHS, anti- 
human serum) before absorption with AGS. 

cu r r en t  evidence  suggests  t h a t  GW-127 more  closely re- 
sembles  t h a t  of the  h a m s t e r  9, bo th  do appea r  ident ica l ly  
h u m a n  in the i r  ant igenic  cons t i tu t ion .  

The  presence  of h u m a n  an t igen  in a t u m o u r  also con- 
t a in ing  ch romosomes  f rom the  hos t  an imal  ce r ta in ly  in- 
vi tes  speculat ion.  A l t h o u g h  one m u s t  ques t ion  w h e t h e r  
th is  h u m a n  ovar ian  ca rc inoma ' s  capac i ty  to  surv ive  serial 
passage  in a foreign, uncond i t ioned  hos t  migh t  be a resul t  
of viral  oncogenesis ,  in which case the  k a r y o t y p e  of the  
t r a n s p l a n t e d  t u m o u r  would  resemble  the  g en o t y p e  of the  
host ,  we have  p roposed  elsewhere x* t h a t  the  GW-127 
t u m o u r  cells m i g h t  have  a m i x t u r e  of ch romosomes  
der ived  f rom b o t h  the  t u m o u r  and  the  host .  Indeed ,  such 
cases of in terspecies  hybr id iza t ion  have  a l ready  been  
descr ibed in t issue cul ture  sys t ems  x5-~7. The  me ta s t a t i c  
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Fig. 2. Diffusion plate after complete absorption of GW-127 showing 
1 precipitation line against antihuman serum and none against anti- 
hamster serum. 
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a n d  i n v a s i v e  b e h a v i o u r  of  t h i s  t r a n s p l a n t a b l e  t u m o u r  of 
h u m a n  or ig in  m a k e s  t h e  s t u d y  of such  ques t i ons  i m p e r a -  
t ive .  

t i on  v o n  H u m a n t u m o r -  m i t  n o r m a t e n  H a m s t e r c h r o m o -  
s o m e n  wird  zu r  Diskuss ion  gestel l t .  

HILDE G6TZ a n d  D. M. GOLDENBERG 

Zusammen/assung. Zweid imens iona l e  I m m u n o d i f f u -  
s ions t e s t e  n a c h  OUCHTERLONY zeigten,  dass  das  im 
H a m s t e r  t i be rp f l anz te  mensch l i che  O v a r i a l k a r z i n o m ,  G W -  
127, n a c h  t iber  5 M o n a t e n  T i e r p a s s a g e n  noch  h u m a n e s  
A n t i g e n  b e i b e h a t t e n  ha t .  Die M6gl ichke i t  e iner  H y b r i d i s a -  
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Autoradiographic  Localization of Testosterone-al l  in the Female Rat Brain and Estradiol-SH in the 
Male Rat Brain 

I t  is well  k n o w n  t h a t  ma le  sex h o r m o n e s  t r igge r  sex 
b e h a v i o r  in  males ,  a n d  female  h o r m o n e s  t r igge r  sex 
b e h a v i o r  in  females  of m a n y  species, i nc lud ing  r a t s  t. Sex 
h o r m o n e s  also a f fec t  sex  b e h a v i o r  w h e n  i n j ec t ed  i n to  r a t s  
of t h e  oppos i t e  sex. T e s t o s t e r o n e  in jec t ions  increase  t h e  
f r e q u e n c y  of mascu l ine  m a t i n g  responses  a n d  a l t e r  t h e  
s t r e n g t h  of f emin ine  m a t i n g  b e h a v i o r  in  ova r i ec tomiz ed  
or  n o r m a l  female  r a t s  ~. C o m p l e m e n t a r y  effects  a re  seen 
w h e n  es t rogens  are  i n j ec t ed  i n to  c a s t r a t e d  m a l e  r a t s  a. 

As p a r t  of t h e  ana lys i s  of sex h o r m o n e  effects  o n  re- 
p r o d u c t i v e  func t ions ,  t e s t o s t e r o n e  u p t a k e  in t he  b r a i n  of 
t h e  ma le  r a t  ha s  been  desc r ibed  4,5, as h a s  e s t r ad io l  u p t a k e  
in  t h e  female  b r a i n  S-L T h e  p r e s e n t  r e p o r t  descr ibes  tes-  
tos t e rone-3H u p t a k e  in t h e  female  r a t  b r a i n  a n d  es t rad io l -  
17fi-aH u p t a k e  in t h e  ma le  r a t  b r a in .  

T e s t o s t e r o n e - i ,  2-SH (200 pc ;  sp. act .  46.5 c / m M ;  New 
E n g l a n d  Nuc l ea r  Corp.) was  in j ec t ed  i.v., d i sso lved  in 
0.05 cm s 25% e thano l ,  i n to  each  of  two  200 g female  ra ts ,  
o v a r i e c t o m i z e d  2 weeks  prev ious ly .  Estradiol-17fl-6,  7-3H 
(200/~c; sp. ac t .  42.4 c/mM; New E n g l a n d  Nuc l ea r  Corp.)  
was  in j ec t ed  i.v., d i sso lved  in 0.05 c m  3 25% e thano l ,  i n to  
each  of two  200 g ma le  ra ts ,  c a s t r a t e d  2 weeks  p rev ious ly .  
2 r a t s  were ki l led 1[~ h a f t e r  i n j e c t i o n  (1 of e a c h  sex) a n d  
2 r a t s  were  ki l led 2 h a f t e r  i n j ec t i on  (1 of e ach  sex).  T h e  
b r a i n  of  a n  u n i n j e c t e d  m a l e  r a t  was  p r e p a r e d  in t h e  s a m e  
w a y  as  t h e  e x p e r i m e n t a l  b ra ins ,  t o  check  for  t h e  p resence  
of a u t o r a d i o g r a p h i c  a r t i f ac t s .  

T h e  b r a i n s  were  f rozen  qu i ck ly  a f t e r  r emova l ,  a n d  8/~ 
ser ia l  f rozen  sec t ions  were  c u t  in  a ClyOStat, m o u n t e d  
d i r ec t l y  o n t o  sl ides a n d  r a p i d l y  dr ied .  T h e n  t h e  t i ssue  was  
f ixed  b y  i m m e r s i o n  in  1 %  o s m i u m  t e t r o x i d e  a n d  10% 
n e u t r a l  fo rmal in .  O t h e r  de ta i l s  of t h e  h is to logica l  pro-  
cedure  a re  desc r ibed  e lsewhere  9. The  f ixed a n d  dr ied  
sec t ions  were  c o a t e d  w i t h  K o d a k  N T B - 3  emuls ion ,  re- 
d r ied  a n d  exposed  in  l i g h t p r o o f  b o x e s  p a c k e d  w i t h  a 
d r y i n g  agen t ,  for  11 m o n t h s  a t  5 °C. T h e  sl ides were  t h e n  
deve loped  for  7 m i n  in K o d a k  D19, c lea red  in hypo ,  a n d  
some  were  s t a i ned  w i t h  M a y e r ' s  h a e m a t o x y l i n .  T h e  
n u m b e r s  of r educed  g ra ins  ove r  cell bod ies  were  c o u n t e d  
in  22 b r a i n  regions,  i nc lud ing  a b o u t  100 cells for  e ach  
b r a i n  reg ion  in  each  an imal .  I n  o t h e r  b r a i n  regions,  u p t a k e  
was  e s t i m a t e d  qua l i t a t i ve ly ,  r a t h e r  t h a n  b y  coun t ing .  
Care  was  t a k e n  to  insure  t h a t  s a m p l i n g  f rom b r a i n  reg ions  
was  c o m p a r a b l e  for all  an imals .  

R a d i o a c t i v e  h o r m o n e  was  t a k e n  up  in  cells t h r o u g h o u t  
t he  female  b r a i n  1/2 h a f t e r  t e s tos t e rone-3H in j ec t i on  (e.g. 
Figure) .  Most  l i m b i c - h y p o t h a l a m i c  s t r u c t u r e s  showed  
g rea t e r  u p t a k e  t h a n  m o s t  n o n - l i m b i c  s t r u c t u r e s  (Table).  
No such  g ra in  r e d u c t i o n  was  seen ove r  cells in  t h e  b r a i n  
of t he  u n i n j e c t e d  con t ro l  an ima l .  

I n  mos t  regions  of t he  female  b ra in ,  t e s t o s t e r o n e - a l l  
u p t a k e  was m u c h  lower 2 h a f t e r  i n j ec t i on  t h a n  i t  was  

1/~ h a f t e r  i n j ec t ion  (Table).  However ,  in  c e r t a i n  a n t e r i o r  
l imbic  s t r u c t u r e s  - t h e  p reop t i c  area,  p r ep i r i f o rm  cor tex,  
o l f ac to ry  tuberc le ,  s e p t u m  a n d  o l f ac to ry  b u l b  g ranu le  
cells - a n d  in t h e  c ingu l a t e  gyrus ,  u p t a k e  a f t e r  2 h 
r e m a i n e d  high.  P r o l o n g e d  u p t a k e  of th i s  so r t  is cha rac -  
te rs i t ic  of s te ro id  h o r m o n e  t a r g e t  s t r u c t u r e s  10. 

R a d i o a c t i v i t y  was de t ec t ed  in  ceils t h r o u g h o u t  t h e  
ma le  b r a i n  1/3 h a f t e r  es tradiol-17/ / -3H in jec t ion .  U p t a k e  
t e n d e d  to  be  h i g h e r  in  l i m b i c - h y p o t h a l a m i c  s t r u c t u r e s  
t h a n  in  n o n - l i m b i c  s t ruc tu res ,  b u t  i t  was  n o t  u n i f o r m l y  
so (Table) .  Es t r ad io l -3H u p t a k e  a f t e r  2 h was  h igh  in t h e  
p r eop t i c  area,  p r ep i r i f o rm  cor tex ,  o l f ac to ry  tuberc le ,  
s e p t u m  a n d  c ingu l a t e  gyrus ,  a p a t t e r n  s imi la r  to  tes tos -  
t e rone-3H d i s t r i b u t i o n  in  t h e  female  b ra in .  However ,  in  
c o n t r a s t  to  t h e  t e s tos te rone-SH d i s t r i bu t i on ,  es t radio l -gH 

Autoradiograph showing labeling of 5 cells in the lateral preoptic 
area of a female rat  injected with testosterone-3H. The section is 
unstained. The clumps of reduced grains are known to be located 
over cell bodies, from examination of adjacent, stained autoradio- 
grams, x 1200. 
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