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480 nm,  t h o u g h  t he  m a x i m u m  of t he  f luorescence of t he  
p a r a g a n g l i a  was  sh i f t ed  to  495 n m  (figure 3). F o r  con t ro l  
purposes ,  f o r m a l d e h y d e - H C l - i n d u c e d  f luorescence of 
t r y p t o p h a n  in t he  t i ssue  p ro t e in s  was m e a s u r e d  f rom the  
z y m o g e n  granules  of t he  p a n c r e a t i c  ac ina r  cells k n o w n  
to  c o n t r a i n  c h y m o t r y p s i n o g e n  and  t r y p s i n o g e n  w i t h  a rela-  
t i v e l y  h igh  n u m b e r  of t r y p t o p h a n e  residues,  wh ich  e x h i b i t  
a b r i g h t  f luorescence w i t h  t h i s  m e t h o d  ~9, 2~.The emiss ion  
m a x i m u m  of t he  f luorescence  was a t  495 nm ,  and  t he  
s h a p e  of t he  cu rve  was s imi la r  to  t h a t  recorded  f rom the  
p a r a g a n g l i a  of m a n  (figure 3). Af te r  HC1 t r e a t m e n t ,  
i n t e n s e l y  f luorescen t  g ranu les  could  be obse rved  in the  
c y t o p l a s m  of t he  PG-cel ls  aga ins t  the  h o m o g e n o u s  
b a c k g r o u n d  f luorescence.  
The  Mold increase  in t he  f o r m a l d e h y d e - i n d u c e d  fluo- 
rescence  of t he  p a r a g a n g l i a  of m a n  a f t e r  ac id i f ica t ion  
s t rong ly  suggests  t h a t  t he re  is a p r o t e i n  c o n t a i n i n g  a 
r e l a t ive ly  h igh  n u m b e r  of t r y p t o p h a n e  res idues  in  t he  
cy top l a smic  granules .  T he  molecu la r  bas is  of the  acid- 
c a t a lyzed  f o r m a l d e h y d e - i n d u c e d  f luorescence of t r y p t a -  
mines  inc lud ing  t r y p t o p h a n e  has  been  sugges ted  to  be 
t h e  p r o m o t i o n  of the  f o r m a t i o n  of s t r ong ly  f luorescen t  
d ihydro- f l -carbol ine  c o m p o u n d s  ~9. Var ious  modi f i ca t ions  
of t he  ac id -ca ta lyzed  f o r m a l d e h y d e  c o n d e n s a t i o n  reac t ion  
h a v e  been  used for the  loca l iza t ion  of t r y p t o p h a n e - c o n -  
r a i n i n g  pep t ide  h o r m o n e s  in the  endocr ine  cells a n d  of 
e n z y m e s  s to red  in the  cy top l a smic  g ranu les  in t he  

exocr ine  cells 13-18. F u r t h e r  ev idence  for t he  presence  of 
t r y p t o p h a n e - c o n t a i n i n g  p r o t e i n  was  ga ined  w i t h  t h e  
s tud ies  conce rn ing  t he  emiss ion  spect ra ,  wh ich  can  be  
used for t he  d i f f e r en t i a t i on  of the  f o r m a l d e h y d e - i n d u c e d  
f luorescence of va r ious  biogenic  m o n o a m i n e s  a n d  a m i n o  
acids a t  t he  cel lu lar  level  19. The  a m i n o  acid compos i t i on  
of t he  m a j o r  p ro t e in  c o n s t i t u e n t s  of t he  c h r o m a f f i n  
g ranu les  of t h e  ad r ena l  medu l l a  of severa l  species is 
k n o w n  a n d  t r y p t o p h a n e  ha s  been  found  to  be  miss ing  
f rom these  p ro t e in s  2~. Our  o b s e r v a t i o n s  sugges t  t h a t  
t h e r e  is a h i t h e r t o  u n k n o w n  p ro t e in  in t he  g ranu les  
of the  pa ragang l ion i c  cells of a d u l t  man.  Cons ider ing  
t he  genera l  cha rac t e r i s t i c s  of APUD-ce l l s  t he  resu l t s  
suggest ,  t h a t  t h e  P G  of man ,  w h i c h  are wide ly  d i s t r i b u t e d  
a n d  well  vascu la r ized  c lus ters  of cells, do p roduce  and  
s tore  b o t h  c a t e c h o l a m i n e s  a n d  t r y p t o p h a n e  c o n t a i n i n g  
p ro t e in  poss ib ly  of an  endocr ine  na tu re .  
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S e r u m  act ivity  inhibit ing specific s imian  virus  40- induced  transplantat ion  res is tance  and its  cor-  
re lat ion wi th  p r i m a r y  SV40 t u m o r s  appearance  in h a m s t e r s  
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Summary. Using  t he  modi f ied  t e c h n i q u e  of t r a n s p l a n t a t i o n  tes t ,  I T R  s e r u m  a c t i v i t y  was f o u n d  in m o s t  (14 o u t  of 21) 
i n d i v i d u a l  h a m s t e r  sera  o b t a i n e d  d u r i n g  the  l a t e n t  per iod  of p r i m a r y  SV40 carc inogenes is  (60 days  a f t e r  v i rus  in fec t ion  
w h e n  newborn) .  On the  o the r  hand ,  as a rule, no I T R  a c t i v i t y  was obse rved  in t he  sera  of the  same h a m s t e r s  a f t e r  
t u m o r  a p p e a r a n c e  and  d u r i n g  the i r  g rowth .  I T R  a c t i v i t y  r ap id ly  d i s a p p e a r e d  f rom sera  of h a m s t e r s  n e o n a t a l l y  in- 
fec ted  w i t h  SV40 a f te r  t h e i r  successful  i m m u n i z a t i o n  w i t h  t he  same v i rus  d u r i n g  the  l a t e n t  per iod.  The re  a p p e a r s  
to  be  a cor re la t ion  be t w een  the  presence  of I T R  se rum fac to r  du r ing  the  l a t e n t  per iod  and  t he  s u b s e q u e n t  p r i m a r y  
SV40 t u m o r  a p p e a r a n c e  in hams te r s .  

The  factor(s)  b lock ing  l y m p h o c y t e s  cy to tox i c  a c t i v i t y  
in  sera  of i nd iv idua l s  bea r ing  p r i m a r y  and  t r a n s p l a n t a b l e  
t u m o r s  h a v e  been  d e m o n s t r a t e d  m a i n l y  w i th  in v i t ro  
assays  1-s. The  in te res t  of these  factors ,  however ,  is 
c o n n e c t e d  w i t h  t h e i r  supposed  and  u n f a v o u r a b t e  role 
for  t he  o rgan i sm in vivo.  T he  s tud ies  of t h e  role of h u m o r a l  
factors ,  a n d  especial ly  b lock ing  se rum a c t i v i t y  in v i t ro  
a n d  in v ivo  in h a m s t e r s  bea r ing  SV409 induced  t umor s ,  
are s c a n t y  a n d  c o n t r a d i c t o r y  ~~ Therefore ,  the  p r e sen t  
in  v ivo  s tudies  were car r ied  ou t  in o rder  to i n v e s t i g a t e  
poss ible  inf luence  on  t u m o r  cells of t he  sera samples  
o b t a i n e d  f rom i n d i v i d u a l  Sy r i an  h a m s t e r s  d u r i n g  dif-  
f e r en t  per iods  of p r i m a r y  SV40- induced  carcinogenesis .  
F o r  th i s  purpose ,  t he  sera  samples ,  as well as con t ro l  
N H S ,  were used for t he  p r e t r e a t m e n t  of SV40 t e s t - t u m o r  
cells in v i t ro  and  s u b s e q u e n t  chal lenge of such  p r e t r e a t e d  
cells in i m m u n e  (SV40 v i rus - inocu la ted)  and  n o r m a l  
a d u l t  hams te r s .  
Materials and methods. Syr ian  h a m s t e r s  of b o t h  sexes 
were used. The i r  or igin has  been  descr ibed  16. SV40 virus ,  
s t r a i n  No. 128, w i t h  a t i t e r  of 10~.4-107.5 TCID~0/1.0 ml, 
was  used for in fec t ion  of n e w b o r n  h a m s t e r s  and  for 
i m m u n i z a t i o n  of a d u l t  an imals .  N e w b o r n  h a m s t e r s  no t  
o lder  t h a n  18 h were in fec ted  S.C. w i t h  0.2 ml  of the  
u n d i l u t e d  SV40 virus.  Some of the  a n i m a l s  n e o n a t a l l y  

infec ted  w i t h  SV40 were i m m u n i z e d  b y  re in fec t ion  w i t h  
the  same v i rus  (in a vo lume  of 0.5 ml) i.p. d u r i n g  t he  
l a t e n t  pe r iod  (60 days  a f t e r  b i r th ) .  Such i m m u n i z a t i o n  
can  ef fec t ively  p r e v e n t  t u m o r  a p p e a r a n c e  in h a m s t e r s  
i nocu la t ed  b y  SV40 17-2~ As t r a n s p l a n t a b l e  t e s t - t u m o r  
t h r o u g h o u t  these  s tud ies  h a m s t e r s  SV40- induced  s a r c o m a  
was used.  F r o m  t h i s  t u m o r ,  a n  in v i t ro  t i ssue  cu l t u r e  
cell l ine d e s i g n a t e d  as E-1 was es tab l i shed .  The  or igin 
a n d  t u m o r i g e n i c i t y  of t he  E-1 cell l ine h a v e  b e e n  re- 
ported16,~L I n  these  s tud ies  E-1 cells f rom the  6 th  to  
t he  100th  in v i t ro  passages  were used. Sera  f rom each  
h a m s t e r  n e o n a t a l l y  in fec ted  w i t h  SV40 were o b t a i n e d  
r e p e a t e d l y  a t  t he  d i f fe ren t  s tages  of p r i m a r y  SV40 
carc inogenes is .  Con t ro l  sera  were o b t a i n e d  f rom un-  
t r e a t e d  h a m s t e r s  of t he  same age. All  sera were p r e p a r e d  
b y  the  r e t r o o r b i t a l  s inus  or ca rd iac  p u n c t u r e ,  h e a t -  
i n a c t i v a t e d  a t  56~ for 30 min  a n d  s to red  a t  - 2 0 ~  
u n t i l  use. Fo r  p r e t r e a t m e n t  of t h e  E-1 t e s t - t u m o r  cells 
w i t h  h a m s t e r  sera  in v i t ro  0.05 ml  of u n d i l u t e d  s e rum 
was a d d e d  to  the  k n o w n  n u m b e r  of ser ia l ly  10-fold- 
d i lu ted  E-1 cells. The  m i x t u r e s  of t he  E-1 cells p r e t r e a t e d  
e i the r  w i t h  sera  t e s t ed  or w i t h  N H S  were i n c u b a t e d  a t  
37 ~ for 45 m i n  a n d  cha l l enged  b o t h  in 4-5  i m m u n i z e d  
a n d  4 5 n o r m a l  a d u l t  h a m s t e r s  s.c. Modif ied t e c h n i q u e  
of t r a n s p l a n t a t i o n  t e s t  was  used. Deta i l s  of t he  t e c h n i q u e  
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Table 1. Characteristics of Syrian hamsters studied 

Animals Neonatally Immunized Tumor incidence~ Mean duration 
group infected with SV40 during of the latent 

with SV40 a the latent period b Total % period (days • SD) 

1 No No 0/25 0 
2 Yes No 25/50 50 185 4- 68 
3 Yes Yes 3/23 a 13 316 4- 199 e 

�9 , b See text. * Number of hamsters developing tumors/No, of hamsters infected, a The frequency of tumor incidence of group 3 was signifi- 
cantly lower than those of non-immunized of group 2 by z~-test (p < 0.01). e Mean tumor latent period of group 3 was significantly longer 
than  that  of group 2 by Student 's  t-test (p < 0.01). 

u s e d  h a v e  b e e n  g i v e n  p r e v i o u s l y 1 6 ,  ~1. T h e  m e t h o d  of  
R e e d  a n d  M u e n c h  32 w a t  u s e d  to  c a l c u l a t e  t h e  l o g a r i t h m  
of  T rDs0  in  i m m u n e  a n d  n o r m a l  a n i m a l s .  I n  a l l  e x p e r i -  
m e n t s ,  a R I  w a s  c a l c u l a t e d .  S e r u m  t e s t e d  w a s  e v a l u a t e d  
as  p o s s e s s i n g  I T R  a c t i v i t y  if i t  s i g n i f i c a n t l y  r e d u c e d  t h e  
log  T r D s 0  of  p r e t r e a t e d  t e s t - t u m o r  cel ls  i n  i m m u n e  
a n i m a l s  (as c o m p a r e d  to  c o n t r o l  ones) .  I n  t h i s  case ,  
t h e  d e c r e a s e  of  R I  w a s  c o n s i d e r e d  as  c o n n e c t e d  p r e -  
d o m i n a n t l y  w i t h  t h e  p r o t e c t i o n  of  t e s t - t u m o r  cel ls  b y  
s e r u m  f a c t o r  in  i m m u n e  a n i m a l s .  H o w e v e r ,  t h e  s a m e  
d e c r e a s e  of  R I  c o u l d  be  o b s e r v e d  in  s o m e  c a s e s  c o n n e c t e d  
w i t h  i n c r e a s e  of  t h e  log  T r D s 0  of  s e r u m  p r e t r e a t e d  E-1  
cel ls  in  n o r m a l  h a m s t e r .  I n  t h e  l a t t e r  case ,  s e r u m  a c t i v i t y  
w a s  c o n s i d e r e d  as  t o x i c  a n d  p o s s i b l y  n o n - s p e c i f i c .  
Results  and discussion. C h a r a c t e r i s t i c s  of  S y r i a n  h a m s t e r s  
u s e d  as  a s o u r c e  of  s e r a  t e s t e d  a r e  d e s c r i b e d  in  t a b l e  1. 
G r o u p  1 r e c e i v e d  n o  t r e a t m e n t  a n d  s e r v e d  as  c o n t r o l s .  
2 i n d e p e n d e n t  se r i e s  of  e x p e r i m e n t s  we re  c a r r i e d  o u t .  
1s t  se r ies .  T h e  e f f e c t  of  h a m s t e r  s e r a  o n  t r a n s p l a n t a t i o n  
r e s i s t a n c e  w a s  s t u d i e d .  I n d i v i d u a l  s e r a  f r o m  24 h a m s t e r s  
n e o n a t a l l y  i n f e c t e d  w i t h  S V 4 0  we re  t e s t e d .  I n  12 of  
t h e s e  h a m s t e r s ,  t u m o r s  a p p e a r e d  ( g r o u p  2A) a n d  s e r a  
f r o m  t h e  a n i m a l s  w e r e  o b t a i n e d  a t  t h e  l a t e n t  p e r i o d  
(60 d a y s  a f t e r  b i r t h ) ,  a f t e r  i t s  t e r m i n a t i o n  o n  t h e  d a y  
o f  t h e  p r i m a r y  t u m o r s  a p p e a r a n c e ,  a n d  l a t e r  t w i c e  o n  
1 9 - 3 6 t h  a n d  4 5 - 5 7 t h  d a y  of  p r o g r e s s i v e  t u m o r  g r o w t h .  
S e r a  f r o m  o t h e r  12 S V 4 0 - i n f e c t e d  h a m s t e r s  in  w h i c h  
n o  t u m o r  d e v e l o p e d  ( g r o u p  2B) we re  o b t a i n e d  o n  d a y  
60 a f t e r  i n f e c t i o n  w i t h  SV40.  
T h e  r e s u l t s  s u m m a r i z e d  in  t a b l e  2 s h o w  t h a t  7 o u t  of  
12 s e r a  o b t a i n e d  d u r i n g  t h e  l a t e n t  p e r i o d  f r o m  h a m s t e r s  
o f  g r o u p  2A were  c a p a b l e  of  p r o t e c t i n g  t e s t - t u m o r  cel ls  
in  i m m u n e  h a m s t e r s  (p < 0.01),  i n  c o n t r a s t  t o  N H S  
o r  s e r a  f r o m  t h e  a n i m a l s  of  g r o u p  2B.  A s  a ru le ,  n o  
s i g n i f i c a n t  I T R  a c t i v i t y  in  t h e  s e r a  of  t h e  s a m e  h a m s t e r s  
a f t e r  t u m o r  a p p e a r a n c e  a n d  d u r i n g  t h e i r  g r o w t h  w a s  
o b s e r v e d .  O n l y  2 o u t  of  35 (6%)  s e r u m  s a m p l e s  t e s t e d  
a f t e r  t u m o r  a p p e a r a n c e  i n h i b i t e d  t r a n s p l a n t a t i o n  re -  
s i s t a n c e  a f t e r  p r e t r e a t m e n t  of  t h e  E-1  cells .  I n  b o t h  
cases ,  t h e  s e r a  we re  o b t a i n e d  f r o m  h a m s t e r s  in  w h i c h  
ea r l i e r  ( d u r i n g  t h e  l a t e n t  pe r iod )  I T R  s e r u m  a c t i v i t y  
w a s  a l so  p r e s e n t .  
2 n d  ser ies .  T h e  e f f ec t  of  t h e  i m m u n i z a t i o n  w i t h  SV40  
d u r i n g  t h e  l a t e n t  p e r i o d  o n  t h e  f r e q u e n c y  of  t u m o r  
a p p e a r a n c e  a n d  p o s s i b i l i t y  of  d e t e c t i o n  of  I T R  s e r u m  
f a c t o r  w a s  s t u d i e d .  S o m e  of  t h e  n e 0 n a t a l l y  S V 4 0 - i n -  
f e c t e d  h a m s t e r s  w e r e  r e p e a t e d l y  i n o c u l a t e d  w i t h  t h e  
s a m e  v i r u s  60 d a y s  l a t e r .  T h e  i m m u n i z a t i o n  w a s  s u c -  
c e s s f u l  a n d  p r e v e n t e d  t u m o r  g r o w t h  in  m o s t  h a m s t e r s  
i n f e c t e d  w i t h  S V 4 0  w h e n  n e w b o r n .  T h e  f r e q u e n c y  o f  
t u m o r  a p p e a r a n c e  in  i m m u n i z e d  a n i m a l s  ( g r o u p  3) w a s  
s i g n i f i c a n t l y  l ower  t h a n  t h o s e  o f  n o n - i m m u n i z e d  g r o u p  2 
(p < 0 :0!) .  F u r t h e r m o r e ,  t h e  i m m u n i z a t i o n  l ed  to  a 
s i g n i f i c a n t  p r o l o g a t i o n  of  t h e  m e a n  t u m o r  l a t e n t  p e r i o d  
o f  g r o u p  3 ( t ab l e  1). 
I n d i v i d u a l  s e r a  f r o m  9 h a m s t e r s  n e o n a t a l l y  i n f e c t e d  
w i t h  S V 4 0  a n d  i m m u n i z e d  d u r i n g  t h e  l a t e n t  p e r i o d  

we re  t e s t e d  for  t h e i r  c a p a c i t y  to  i n h i b i t  t r a n s p l a n t a t i o n  
r e s i s t a n c e .  S e r a  f r o m  6 of  t h e s e  a n i m a l s  in  w h i c h  n o  
t u m o r  d e v e l o p e d  ( g r o u p  3A) we re  o b t a i n e d  t w i c e  d u r i n g  
t h e  l a t e n t  p e r i o d :  b e f o r e  t h e  r e i n f e c t i o n  w i t h  SV40  (60 
d a y s  a f t e r  b i r t h ) ,  a n d  21 d a y s  a f t e r  t h i s  i m m u n i z i n g  
p r o c e d u r e  (81 d a y s  a f t e r  b i r t h ) .  I n  t h o s e  3 a n i m a l s  in  
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w h i c h  s u c h  i m m u n i z a t i o n  w a s  u n s u c c e s s f u l  a n d  t u m o r s  
a p p e a r e d  (g roup  3), se ra  were  o b t a i n e d  a t  t h e  d a y  of  
p r i m a r y  t u m o r  a p p e a r e n c e  a n d  l a t e r  on  d a y  18-20 a n d  
48 of p r o g r e s s i v e  t u m o r  g r o w t h .  
5 o u t  of 6 se ra  o b t a i n e d  f r o m  h a m s t e r s  of g r o u p  3A a n d  
2 o u t  of 3 se ra  f r o m  g r o u p  3B e x h i b i t e d  I T R  a c t i v i t y  
be fore  t h e  i m m u n i z a t i o n  (p < 0.5 a n d  p < 0.01, respec-  
t ive ly) .  T h e  i m m u n i z a t i o n  r e su l t ed  in a r a p i d  d i s a p p e a r -  
ance  of I T R  s e r u m  a c t i v i t y  f r o m  t h e  a n i m a l s  of g r o u p  
3A. H o w e v e r ,  se ra  o b t a i n e d  f r o m  3 h a m s t e r s  of g r o u p  
3B d u r i n g  t h e  l a t e n t  pe r iod  3 weeks  a f t e r  t he  i m m u n i z a -  
t i on  pos se s sed  ITtZ ac t iv i ty .  O n l y  6 s e r u m  s a m p l e s  
o b t a i n e d  f r o m  the se  a n i m a l s  a f t e r  t u m o r  a p p e a r a n c e  
were  ava i lab le .  One  of t he se  s a m p l e s  pos se s sed  I T R  
a c t i v i t y  (To), a n d  s o m e  were  f o u n d  to be cy to tox i c .  
N o n e  of t h e  c o n t r o l  N H S  t e s t ed  in b o t h  series  of ex-  
p e r i m e n t s  h a d  d e t e c t a b l e  I T R  a c t i v i t y  ( table  2). 
T h e  r e su l t s  ind ica te  t h a t  I T R  s e r u m  f ac t o r  is p r e s e n t  
in m o s t  (14 o u t  of 21; 67% ) i n d i v i d u a l  h a m s t e r  se ra  
o b t a i n e d  d u r i n g  t h e  l a t e n t  pe r i od  of t h e  p r i m a r y  SV40 
carc inogenes i s ,  w h e r e a s  no  s u c h  ac t iv i ty ,  as  a rule,  
cou ld  be de t ec t ed  in t he  a n i m a l s  a f t e r  t u m o r  a p p e a r a n c e  
a n d  d u r i n g  t he i r  g r o w t h .  T h e  co r r e l a t i on  b e t w e e n  t h e  

p r e s e n c e  of I T R  s e r u m  f a c t o r  in h a m s t e r s  d u r i n g  t h e  
l a t e n t  pe r iod  of S V 4 0 - i n d u c e d  ca rc inogenes i s  a n d  t h e  
s u b s e q u e n t  p r i m a r y  t u m o r  a p p e a r a n c e  m a y  be  sugges t ed ,  
s ince :  a) I T R  f ac to r  w a s  f o u n d  in m o s t  a n i m a l s  a t  a n  
ea r ly  s t age s  of t u m o r  d e v e l o p m e n t ;  b) no  I T R  a c t i v i t y  
a p p e a r e d  in a n i m a l s  in w h i c h  no  t u m o r  deve loped ,  a n d  
c) t h e  f a c to r  d i s a p p e a r e d  or  w a s  r e t a i n e d  in t he  an ima l s ,  
d e p e n d i n g  on  t h e  e f fec t iveness  of p r o p h y l a c t i c  i m m u -  
n i z a t i o n  a g a i n s t  t u m o r  w i t h  SV40 ( table  3). 
I t  s e e m s  to  ind ica te  t h a t  I T R  s e r u m  f a c t o r  f o u n d  to  be 
p r e s e n t  in h a m s t e r s  d u r i n g  t h e  p r i m a r y  S V 4 0 - i n d u c e d  
ca rc inogenes i s  o b s e r v e d  in o u r  in v ivo  s t ud i e s  dif fers  
f r o m  s e r u m  l y m p h o c y t e  b lock ing  f a c to r  r evea led  b y  
o t h e r s  w i t h  in v i t r o  a s s a y s  n o t  o n l y  b y  i ts  d y n a m i c s ,  
b u t  also b y  i ts  n a t u r e .  I t  is u n c l e a r  w h e t h e r  t h e r e  is 
a n y  c o n n e c t i o n  b e t w e e n  c y t o s t a t i c  (C) a n t i b o d i e s  de- 
sc r ibed  b y  A m b r o s e  a n d  C o - w o r k e r s  23 in 3-week-old  
h a m s t e r s  SV40 v i r u s  in fec ted  w h e n  n e w b o r n ,  a n d  I T R  
s e r u m  f ac to r  o b s e r v e d  in h a m s t e r s  d u r i n g  t h e  l a t e n t  

23 K .R .  Ambrose, N. G. Anderson mad J. H. Coggin, Jr, Nature, 
Lond. 233, 321 (1971). 

Table 2. Effect of hamster sera obtained at different stages of primary SV40 viral carcinogenesis on SV40 virus-induced transplantation 
resistance 

Animal Tumor Sera used Results of transplantation tests with pretreated E-1 test-tumor Frequency 
group incidence for tumor cells cells b of sera with 

in sera pretreatment log TrD~0 in ITR activity ~ 
donors~ in vitro Immune ~ Normal log RI a 

hamsters hamsters 

1st series 
1 0/12 
2A 12/12 

1 0/2 
2B 0]12 

2nd series 
i 0/4 
3A t 0/6 

1 0/7 
3B ~ 3/3 

NHS (control) 3.9 ~ 1.06 2.5 -E 1.09 1.4 ~- 0.27 (12) 0/12 
Lso 2.9 i 0.48 ~ 2.2 ::I_ 0.50 0.7 ~ 0.45J (5) 7/12 
T o 3.4 • 0.37 1.8 ~ 0.25g 1_6 -L 0.41 (5) 1/12 
T19_as 3.3 ~: 0.37 1.9 -~ 0.61 1.4 i 0.45 (4) 0/11 
"i'4s sT 3.9 i 1.00 2.7 :L 1.13 1.2 -E 0.47 (8) 1/12 

NHS (control) 4.0 • 0,07 2.8 i 0.00 1.2 ~- 0.07 (2) 0[2 
Ls0 4.1 ~ 0.13 3.0 • 0.21 1.1 :L 0.18 (2) 0/12 

NHS (control) 3.5 :L 0.34 2.1 • 0.15 1.4 • 0.22 (4) 0/4 
Ls0 2.7 42 0.52, 1.9 -~ 0.21 0.8 :j_ 0.33 h (2) 5/6 
Ls~ 3.4 • 0.52 2.2 ~ 0.71 1.2 :c 0.36 (3) 0/6 

NHS (control) 3.6 • 0.29 2.1 :L 0.17 1.5 i 0.33 (7) 0/7 
Leo 2.9 ::L 0.10 ~ 1.7 i 0.45 1.2 • 0.35 (3) 2/3 
Lsl 3.0 ~ 0.44* 2.6 ~ 0.40 h 0.4 ~ 0.21J (3) 3/3 
T o 3.2 ~ 0.53 2.0 -L 0.26 1.2 =L 0.76 (3) 113 
Tls_2o 3.6 el- 0.21 2.7 -L 0.071 0.9 ~- 0.28 (2) 0/2 
T4s 4.4 3.7 0.7 (1) 0/1 

" Number of hamsters developing tumors/No, of hamsters tested, b Results are presented as mean -L SD. The significance was determined 
with Student's t-test. Mean ~- SD was calculated on total number of specimens of hamster sera for each category represented. Number in 
parentheses indicates the number of independent experiments, o Inoculated with SV40 virus 5-23 days before challenge, a RI, the ratio of 
TrDs0 (the logarithm of the cell dose causing growth of transplanted tumors in 50% of the challenged animals) in resistant (inunune) animals 
to TrDB0 in normal ones. ~ Number of hamsters sera possessing ITR activity/No, of individual sera tested, f Immunized with SV40 during 
the latent period (60 days after birth). * p < 0.05; h p < 0.02; i p < 0.01; J p < 0.001. Values without marks indicate no significant 
difference vs controls (p ;> 0.05). 

Table 3. Correlation of ITR serum activity with primary SV40 tumors appearance in hamsters 

Animal Immunization with Tumor 
group SV40 during the appearance 

latent period 
(60 days after birth) 

Frequency of sera with ITR activity during different stages of SV40 
carcinogenesis 

L.o L81 To Tls-36 T45-5~ 

2A No Yes 
2B No No 
3A Yes No 
3B Yes Yes 

7112 (58%) NT~ 1[12 (8%) 0/11 1112 (8%) 
0/12 NT~ 
5/6 (83%) 0/6 
2/3 (67%) 3/3 (100%) 1/3 (33%) 0[2 0/1 

a Not tested. 
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per iod  of SV40 carc inogenesis  in ou r  expe r imen t s .  T h e  
role of I T R  se rum fac to r  in  v ivo  is st i l l  u n k n o w n .  T h e  
a p p e a r a n c e  of I T R  fac to r  in  sera of h a m s t e r s  n e o n a t a l l y  
in fec ted  w i t h  SV40 m a y  poss ib ly  ref lect  t he  process  of 
p r i m a r y  carc inogenes is  a n d  m a y  be  f a v o u r a b l e  for t u m o r  
deve lopmen t .  The  specif ic i ty  a n d  n a t u r e  of I T R  se rum 

fac to r  r e m a i n s  to  be  examined .  A p p a r a n t l y ,  de t ec t ion  
of I T R  h u m o r a l  f ac to r  a t  a n  ea r ly  s tage  of carc inogenes is  
m a y  p rov ide  a useful  too l  n o t  on ly  for a b e t t e r  u n d e r -  
s t a n d i n g  of t h e  immuno log i ca l  aspec ts  in  v i r a l - induced  
tumor igenes i s ,  b u t  also i t  m a y  be  of d iagnos t ic  a n d  
prognos t ic  value.  

On the turnover of exogenous  ferritin in the cephalopod optic gland. A microprobe study 1 

D. Froesch ,  K a t h a r i n a  Mango ld  2 and  W. F r i t z  

Sektion Elektronenmikroskopie, Universitiit Ulm, D-79 Ulm (Federal Republic o/Germany), 25 May 1977 

Summary. X - r a y  ene rgy  emiss ion  spec t ra  of i ron show t h a t  horse  spleen ferr i t in ,  a f t e r  in j ec t ion  in to  t h e  blood of t he  
octopus ,  is t a k e n  up,  a c c u m u l a t e d  and  d isposed  of aga in  b y  lysosomes of t h e  opt ic  g land.  

E l e c t r o n  microscopic  ev idence  ha s  been  p roduced  for  t h e  
u p t a k e  of fe r r i t in  b y  t he  s te l la te  (or m a i n  or chief) cells of 
t he  cepha lopod  opt ic  g land  3, a p r e s u m e d  endocr ine  o rgan  ~. 
In  t he  p r e sen t  no te ,  we d e m o n s t r a t e  b y  t he  use of ene rgy  
d ispers ive  X - r a y  analysis ,  t h a t  exogenous  fe r r i t in  is ac- 
c u m u l a t e d  t r a n s i e n t l y  in lysosomes of t he  s te l la te  cells 
w i t h  respec t  to  i ts  c o n c e n t r a t i o n  in t h e  blood. 
8 oc topuses  (Octopus vulgaris), a n a e s t h e t i z e d  w i t h  2% 
e t h a n o l  in seawater ,  were in jec ted  in to  t he  a o r t a  w i t h  

1 g /kg of horse  spleen fe r r i t in  (Fluka,  twice  cristal l ized,  
cadmium-f ree )  a n d  kil led a t  i n t e rva l s  of 15 min,  1 h,  4 h 
an d  24 h. The  opt ic  glands ,  p in  head-s ized  organs,  si t-  
u a t e d  u p o n  t h e  opt ic  t r ac t s ,  were f ixed in 2% osmic acid 
(in a cacody la t e -bu f fe red  R inge r  of 1180 mosm) a n d  pro-  
cessed for c o n v e n t i o n a l  e lec t ron  microscopy.  U n s t a i n e d  
sect ions  of a p p r o x i m a t e l y  1000 • th ickness ,  m o u n t e d  
upon  p las t ic  grids,  were e x a m i n e d  in a L I N K  E D X  290 
mic roprobe  ana lyser ,  a t t a c h e d  to a Zeiss E M  10. 

Fig. 1. Survey electron micro- 
graph of an optic gland capillary 
of an octopus, injected with 1 
g]kg of ferritin 1 h before fixation. 
This protein is taken up and dis- 
posed of again by the sort of 
lysosomes (ly) which are shown 
in the adjacent stellate cells. 
• 5460. 

Fig. 2. Electron micrographs of (a) 
a blood vessel and (b) an optic 
gland lysosome, taken during the 
X-ray analysis. The blood vessel 
was fixed 1 h and the lysosome 
4 h after the injection of ferritin. 
The ferritin molecules form a 
mixed crystal with the hemo- 
cyanin molecules in the blood of 
the octopus. In both micrograpbs, 
the diameter of the beam is 0.7 Ixm. 


