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Week 
Diet Parameters 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 33 37 

Animals with 
tumors or lesions (%) 33 61 56 67 72 67 61 83 78 94 83 94 94 89 94 94 100 
Animals with tumors (~o) 0 0 0 11 17 28 28 22 38 56 44 50 44 56 50 66 72 

RegularNo. lesions/animal 0.50 0.89 1.00 1.39 1.83 1.33 1.72 1.83 1.78 2.00 1.67 2.11 2.17 1.89 2.89 2.76 2;33 
No. tumors/animal 0.00 0.00 0.00 0.17 0.22 0.39 0.50 0.61 0.78 0.89 0.78 0.83 0.72 0.89 0.83 1.12 1.67 
No. lesions -k tumors/ 
animal 0.50 0.89 1.00 1.56 2.06 1.72 2.22 2.44 2.56 2.89 2.44 2.94 2.89 2.78 3.72 3.88 4.00 

Animals with 
tumors or lesions (%) 15 23 23 69 62 62 77 62 69 85 100 85 77 85 92 85 77 
Animals with tumors (%) 0 0 8 15 15 31 38 23 46 38 46 62 54 46 54 46 54 

Special No. lesions/animal 0.15 0.38 0.54 0.92 1.08 0.85 1.38 0.46 0.62 1.08 1.23 1.15 0.85 1.23 1.15 1.15 1.38 
No. tumors/animal 0.00 0.00 0.08 0.23 0.23 0.38 0.54 0.77 0.62 0.54 0.77 0.92 0.85 0.85 0.69 0.62 0.77 
No. lesions + tmnors/ 
animal 0.15 0.38 0.62 1.15 1.31 1.23 1.92 1.23 1.23 1.62 2.00 2.08 1.69 2.08 1.85 1.77 2.15 

F r e e  rad ica l s  h a v e  been  i m p l i c a t e d  in a n u m b e r  of p a t h o -  
logical  c o n d i t i o n s  12, 13. I n c r e a s e d  levels of  f ree - rad ica l s  a n d  
l ipid p e r o x i d a t i o n  h a v e  been  r e p o r t e d  in sk in  fo l lowing  
U V L - r a d i a t i o n  14,15, M a n y  a n t i c a n c e r  c o m p o u n d s  e x h i b i t  
f ree - rad ica l  i n h i b i t o r y  effectslG, 17. I n d e e d ,  s o m e  of these  
h a v e  r ecen t l y  been  s h o w n  to i n h i b i t  c h e m i c a l l y - i n d u c e d  
sk in  carc inogenes is lS .  W h e t h e r  f ree - rad ica l s  a re  i nvo lve d  
in e i the r  U V L  or c h e m i c a l l y - i n d u c e d  sk in  ca rc inogenes i s  
is y e t  u n k n o w n .  H o w e v e r ,  t h e  r e su l t s  of  t h i s  s t u d y  indi-  
ca te  t h a t  a n t i o x i d a n t s  are ef fec t ive  in a l l ay i ng  the  del-  
e t e r ious  effects  of t o p i ca l l y - app l i ed  3 - m e t h y l c h o l a n t h r e n e  

a n d  s u g g e s t  t h a t  t h e r e  m a y  be a conf luence  in t h e  deve lop -  
m e n t a l  s t e p s  of  b o t h  chemica l  and  U V L - i n d u c e d  car -  
c inogenes i s  a t  w h i c h  a n t i o x i d a n t s  act .  

12 H.B.  Demopoulos, Fed. Proc. 32, 1859 (1973). 
I3 T .F .  Slater, Tissue Injury. Pion Press Ltd. GB, London 1962. 
14 P. Doubouloz and J. Dumas, J. Radiol. 36, 343 (1955). 
15 A.L. Norins, J. invest. Derm. 39, 445 (1962). 
16 K.K.  Georgieff, Science 173, 537 (1971). 
17 A.L. Tappel, Am. J. din. Nutr. 23, 1137 (1970). 
18 W. Bollag, Experientia 30, 1198 (1974). 

T h e  e n d o c r i n e  n a t u r e  of the  p a r a g a n g l i a  of m a n  

A. H e r v o n e n ,  A. Vaa las t i ,  S. P a r t a n e n  a n d  L. K a n e r v a  
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Summary. B r i g h t l y  f l u o r e s c e n t  p a r a g a n g l i a  were  f o u n d  in t he  r e t r o p e r i t o n e a l  t i s sue  of a d u l t  m a n .  The  h i s t o f l u o r e s c e n c e  
p r o p e r t i e s  of t he  p a r a g a n g l i a  ind ica te  t h e  p r e sence  of t r y p t o p h y l  pep t ides ,  w h i c h  m i g h t  be of e n d o c r i n e  i m p o r t a n c e .  

T h e  e x t r a - a d r e n a l  c a t e c h o l a m i n e  s t o r i n g  a n d  s y n t e t h i z i n g  
cells are w ide ly  d i s t r i b u t e d  a long  a n d  w i t h i n  t h e  s y m p a -  
t h e t i c  a n d  p a r a s ) ; m p a t h e t i c  n e r v o u s  s y s t e m  1 s. These  
cells, i n c l u d i n g  the  smal l ,  i n t e n s e l y  f l u o r e s c e n t  ( S I F )  
cells of t h e  s y m p a t h e t i c  g a n g l i a  4-7 are  desc r ibed  as  
p a r a g a n g l i a  (PG) 1 8. 
T h e  P G  of m a n  d o m i n a t e  d u r i n g  the  fe ta l  per iod1,  2, 
wh i l e  on ly  a few o b s e r v a t i o n s  o n  t h e i r  p o s t n a t a l  fa te  
a re  ava i l ab le  1, 9-11. To e luc ida te  t h e  n a t u r e  of t h e  h u m a n  
a d u l t  PG,  t i s sues  o b t a i n e d  f r o m  vascu la r ,  gynaeco log ica l  
a n d  uro log ica l  s u r g e r y  were  a n a l y z e d  s y s t e m a t i c a l l y  u s i n g  
t h e  f o r m a l d e h y d e  i n d u c e d  f luo rescence  ( F I F )  m e t h o d  *, ~ 
for  c a t e c h o l a m i n e s  to  t r ace  t h e  PG.  
As  a c k n o w l e d g e d  in t h e  p r e l i m i n a r y  r e p o r t s  t,, is, b r i g h t l y  
ye l lowish  to  o r a n g e  f l u o r e s c e n t  P G  were  r e g u l a r l y  f o u n d  
e m b e d d e d  in t h e  p a r a - a o r t i c  a n d  r e t r o p e r i t o n e a l  con-  
nec t ive  t i s sue  ( f igures  1 a n d  2). M i c r o s p e c t r o f l u o r i m e t r i c  
r e c o r d i n g s  of t h e  e m i s s i o n  s p e c t r a  of t h e  f l u o r o p h o r e  
s h o w e d  emi s s ion  m a x i m u m  a t  480 n m  t y p i c a l  to  ca te -  
c h o l a m i n e s  ( f igure  3). T h e  P G  are  cons ide red  as  A P U D  
cells 14 c h a r a c t e r i z e d  b y  Pea r se  15, 1~. T h e  2 m o s t  i m p o r t a n t  
c o m m o n  c h a r a c t e r i s t i c s  of  t h e  A P U D  cell ser ies  a re  

1 R. F~. Coupiand, The Natural History of the Chromaffin Cell. 
Longman's London 1965. 

2 A. Hervonen, Acta physiol, scand., Suppl. 368, I (1971). 
3 J . A .  Mascorro and R. D. Yates, Tex. rep. Biol. Med. 28, 59 

(1971), Anat. Rec. 170, 269 (1971); J. Morph. 142, 153 (1974). 
4 O. Er'ank6 and L. Er/ink6, Prog. Brain Res. 6d, 39 (1971). 
5 T . H .  Williams, A. C. Black, T. Chiba and R. C. Bhalla, Nature 

256, 315 (1975). 
6 O.Er/ink6, SIF Cells, p. 1. Ed. O. Er~inkb. DHEW Publication 

No. (NIH) 76-942, Washington, DC, 1976. 
7 L. Kanerva and A. Hervonen, SIF Cells, p. 19. Ed. O. Er~ink6. 

DHEW Publication No. (NIH) 78-942, Washington, DC, 1976. 
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10 M. Watzka, Z. mikrosk.-anat. Forsch. 53, 41 (1943). 
11 T. Kuo, C. B. Anderson and J. Rosai, Arehs Path. 97, 46 (1974). 
12 A. Hervonen, A. Vaalasti, T. Vaalasti, M. Partanen and L. 

Kanerva, Histochemistry 48, 307 (1976). 
13 A. Hervonen, A. Vaalasti M. Partanen, L. Kanerva and T. 

Vaalasti, Am. J. Anat. 146, 207 (1976). 
14 P. BSck, Wien klin. Wschr. 86, 95 (1974). 
15 A . G . E .  Pearse, J. Histochem. Cytoehem. /7, 303 (1969). 
16 A . G . E .  Pearse and .]. M. Polak, Med. Biol. 52, 3 {1974). 
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Relative intensity of the fluorescence 

Specimen FIF  FIF  + HC1 

Models 
Noradrenaline 100 143 
Adrenaline 48 29 
Tryptophane 35 130 

Tissues 
Adrenal medulla, rat, NA-cells 100 134 
Adrenal medulla, rat, A-cells 82 58 
Adrenal medulla, man 106 104 
Paraganglion, man 98 330 

The summary of the recordings of the fluorescence intensities of 
the models and tissues studied. The measurements were carried 
out at the emission maximum of the compound. The models con- 
sisted of microdroplets of 2 • 10-" M of the amine or amino acid 
in 1 ~ polyvinylpyrrolidone buffered at pH 7.4 with 0.1 M phosphate 
buffer; 0.02% L-alanine was added to promote the formaldehyde 
condensation reaction. The tissues were sectioned serially at 5 ~xm 
and the measurements were made from the same sections. The effect 
of photodecomposition has been considered. The measurements were 
performed using objective 25 X and a spot of 10 [zm in diameter. 
The values presented are means of 200 microdroplet measurements 
and 47 acidification experiments in which 50 measurements/section 
were made before and after treatment. 

a) t h e  c a p a b i l i t y  to  s y n t h e s i z e  a n d  s to r e  c a t e c h o l a m i n e s  
a n d  b) to  p r o d u c e  a p e p t i d e  h o r m o n e  15, is, a l t h o u g h  t h e  
p e p t i d e  h a s  n o t  b e e n  r ecogn ized  in all t h e  cells e x h i b i t i n g  
t h e  o t h e r  c y t o c h e m i c a l  cha rac t e r i s t i c s .  T h e  t r y p t o p h a n e  
c o n t a i n i n g  p e p t i d e s  of  s eve ra l  A P U D  cells (ACTH- ,  M S H - ,  
Gas t r in - ,  G lucagon- )  c a n  be  d e m o n s t r a t e d  t r e a t i n g  t h e  
F I F - s p e c i m e n s  w i t h  HC117-21. 
T h e  p a r a g a n g l i a  i nc lud ing  S I F - c e l l s  a n d  a d r e n a l  m e d u l l a  
of m a n  as wel l  as  a d r e n a l  m e d u l l a  a n d  p a n c r e a s  of t h e  
r a t  as  c o n t r o l s  were  p r o c e s s e d  pa ra l l e l ly  for  t h e  F I F .  T h e  
r e su l t s  f r o m  sec t ions  were  c o m p a r e d  w i t h  m o d e l s  con-  
t a i n i n g  a m i n o  acids  or  m o n o a m i n e s  (f igure 3, tab le) .  T h e  
s p e c i m e n s  were  t r e a t e d  w i t h  v a p o u r  of 25% H C L  for  
5 m i n  a t  22~  in c losed g las  j a r  17. T h e  emis s ion  s p e c t r a  
of t h e  s p e c i m e n s  a n d  t h e  i n t e n s i t y  of t h e  F I F  were  
r eco rded  be fo re  a n d  a f t e r  t h e  ac id i f ica t ion  u s i n g  mic ro -  
s p e c t r o f l u o r i m e t r i c  e q u i p m e n t  (f igure 3). F i g u r e  3 s h o w s  
t h e  effect  of  HC1 on  t h e  P G  a n d  m o d e l s  c o n t a i n i n g  
t r y p t o p h a n e .  T h e  F I F  of  t h e  P G  c h a n g e s  like t h e  f luo-  
rescence  of t h e  t r y p t o p h a n e  mode l s .  T h e  r e l a t ive  in t ens i t i e s  
of t h e  f luo rescence  are s u m m a r i z e d  in t h e  table .  Tile m o s t  
i n t e r e s t i n g  f e a t u r e  is t h e  3 -4 fo ld  inc rease  in t h e  i n t e n s i t y  
of t h e  f luo rescence  of  t h e  PG,  w i t h  t h e  s i m u l t a n e o u s  
sh i f t  in t h e  e m i s s i o n  m a x i m u m  to  495 n m .  Th i s  c h a n g e  
c a n n o t  be  d o n e  to  c a t e c h o l a m i n e - f l u o r o p h o r e s .  N e i t h e r  
of t he se  c h a n g e s  were  o b s e r v e d  in t h e  a d r e n a l  m e d u l l a  
of r a t  or  m a n .  T h e  s a m e  m a g n i t u d e  of t he  inc rease  in 
t he  i n t e n s i t y  w a s  also o b s e r v e d  in t r y p t o p h a n e  f luo-  
rescence.  N o r a d r e n a l i n e  f luorescence ,  on  t h e  o t h e r  h a n d ,  
w a s  a b o u t  1 .3-1 .4  t i m e s  as  s t r o n g  a f t e r  HC1 g a s s i n g  in 
b o t h  t h e  m o d e l  a n d  t h e  a d r e n a l  m e d u l l a  of t h e  ra t ,  
t h o u g h  a d r e n a l i n e  f luorescence  w e a k e n e d  (Table).  
T h e  emi s s ion  s p e c t r a  of f o r m a l d e h y d e - i n d u c e d  f luorescence  
of n o r a d r e n a l i n e  in t h e  mode l ,  in t he  n o r a d r e n a l i n e  cells 
of t h e  a d r e n a l  me 'dul la  of t h e  ra t ,  a n d  ill t h e  p a r a g a n g l i a  
of m a n  s h o w e d  a m a x i m u m  a t  480 rim. A f t e r  ac id i f ica t ion ,  
b o t h  t h e  n o r a d r e n a l i n e  m o d e l  a n d  t h e  n o r a d r e n a l i n e  cells 
of t h e  a d r e n a l  m e d u l l a  st i l l  e x h i b i t e d  a m a x i m u m  a t  

Fig. 1. A low magnification fluorescence micrograph from the retro- 
peritoneal space, near the aorta. Brightly fluorescent flock of PG 
of varying size is observed. The arrows point out the smallest 'micro- 
PG' consisting of only a few cells. )< 150. 

Fig. 2. Typical abdominal PG surrounded by fat tissue form the 
interrenal retroperitoneal space near the renal artery. The cells form 
coiling cords, which are in close connection with the capillaries 
(stars). X 440. 

0 
500 600 nm 

Fig. 3. The emission spectra of the tissues and models before and 
after HCl-treatment. The curves after treatment have been extrapo- 
lated to the same intensity as the control to show the change in the 
emission maximum. The Leitz-MPV 2 mierospectrophotometer was 
equipped with HBO 100 (Osram) and the filters TAL 405, TK 455 
as well as Veril B-60 bandinterference filter for the emission curves. 
The emission curve of noradrenaline model before (left, ) and 
after HC1 treatment (left . . . .  ) show the same maximum at 480 nm. 
The right hand pair of curves, tryptophane fluorescence from the 
pancreatic acinar cells of the rat after formaldehyde-HC1 treatment 
(right ) and the PG after the same treatment (right . . . . .  ), 
show also identical spectral characteristics, but emission maximum 
at 495-500 n m . -  The spectra, which are uncorrected instrumental 
values, are given as relative fluorescence intensity versus wavelength. 
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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 .  

17 A. Bj6rklund, R. Hfikanson and B. Falck, Acta physiol, scand., 
Suppl. 318 (1968). 

18 S. Partanen, L. Rechardt and N. B/iek, Histochemistry 41, 119 
(1974). 

19 L.-I. Larsson, R. Hfikanson, N.-O. Sj6berg and F. Sundler, 
Gastroenterology 68, 1152 (1975). 

20 L.-I. Larsson, Commum Dep Anat, Lund 3 (1975). 
21 S. Partanen, Histochemistry 47, 339 (1976). 
22 H. Willkler, Neuroscienee 1, 65 (1976). 

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  

E. A. Volpe 1 

Laboratory o/ Tumor Immunology, Cancer Research Center, USSR Academy o/ Medical Sciences, 
Kashirskoye shosse 6, Moscow 115 d78 (USSR), 8 October 7976 

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  


