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Resu l t s  of t he  antiglobuliI1 c o n s u m p t i o n  tes t s  pe r fo rmed  
on 6 of t he  8 sets  of dog t issues  s u b s t a n t i a t e d  t h e  i m m u n o -  
f luorescent  obse rva t ions .  All  6 m a l i g n a n t  t i ssues  were 
found  to adsorb  an t i - c an ine  g lobul in ;  i.e., comple t e ly  
r emove  i t  f rom the  s u p e r n a t a n t  f luid excep t  in  t h e  case 
of 1 m a m m a r y  t u m o r  ( the same  one wh ich  gave  t h e  weak  
f luorescen t  reac t ion)  wh ich  reduced  t h e  t i t e r  in  t he  super-  
n a t a n t  f luid f rom 32 to  8. N o r m a l  t i ssue  c o u n t e r p a r t s  
of m a l i g n a n t  t i ssues  lacked  t h e  ab i l i ty  to  adso rb  an t i -  
can ine  g lobul in ;  i.e., t h e  t i t e r  in  t he  s u p e r n a t a n t  f luids 
was e i the r  iden t i ca l  to, or w i t h i n  one d i lu t ion  of, t he  t i t e r  
of u n a d s o r b e d  an t i - c an ine  globul in .  F u r t h e r m o r e ,  n o r m a l  
t issues did  no t  release a n y  an t ig lobu l in  in  t he  e lu t ion  
p rocedure  as d id  t he  m a l i g n a n t  t issues.  

A l t h o u g h  one c a n n o t  say  w i t h  c e r t a i n t y  t h a t  t he  globu-  
l ins found  on  t he  t u m o r  cells b y  t he  ind i rec t  f luorescen t  
t e c h n i q u e  and  b y  a n t i g l o b u l i n  c o n s u m p t i o n  t e s t s  are  
specific for t u m o r  an t i gens  on  t h e  surface  of m a l i g n a n t  
cells ( they  could be  n o r m a l  g lobul ins  nonspec i f ica l ly  
associa ted w i t h  t he  cell m e m b r a n e ) ,  t h e i r  co r re l a t ion  w i t h  
t he  specific 7 S i m m u n o g l o b u l i n  in  t he  s e r a  leads one to  
be l ieve  t h a t  t h e y  are  specific. These  resul t s  are in  d i rec t  
c o n t r a s t  to  those  of STIRLING et  alY who  obse rved  no  
specific f luorescence of t u m o r  ceils f rom 24 h u m a n  b r e a s t  
ca rc inomas  w h e n  t r e a t e d  w i t h  a n  F I T C - t a g g e d  an t i -  

h u m a n  globulin.  However ,  t h e y  h a v e  been  s u b s t a n t i a t e d  
in our  l a b o r a t o r y  b y  CONGI~ON 1~ who  n o t e d  specific 
s t a in ing  in 4 m a l i g n a n t  can ine  t u m o r s  a n d  KRAMER 11 
who found  i m m u n o c h e m i c a l  differences b e t w een  t he  
p l a s m a  m e m b r a n e  f rac t ions  of can ine  t u m o r  t issues a n d  
the i r  n o r m a l  coun te rpa r t s .  

Zusammen/assung. D u r c h  I m m u n o f l u o r e s z e n z  wi rd  eine 
spezif ische B i n d u n g  au to loger  y-Globul ine  an  neoplas t i -  
sche Zellen des t t u n d e s  nachgewiesen .  

L. E. YURKO 12, N. J. BIGLEY 
and G. P. WILSON III 

The Academic Faculty o/ Microbial and Cellular Biology, 
The Ohio State University, 
Columbus (Ohio 43270, USA), 28 March 1969. 

9 G. STIRLING, E. DAOUD and L. HUGHES, Nature 201, 1235 (1964). 
10 A. C.ONGDON, M. Sc. Thesis, Ohio State University, Columbus, 

Ohio (1967). 
11 H. KRAMER, M. Se. Thesis, Ohio State University, Columbus, 

Ohio (1968). 
1~ Supported, in part, by a National Science Foundation fellowship. 

Autoantibodies in Canine Neoplasms.  II. Tumor Tissue Specificity and Lack of Cross-Reactivity 
with Embryonic Antigens 

The  c ross - reac t iv i ty  of an t ibod ie s  p roduced  in response  
to t u m o r  an t igens  is var iab le .  I n  man ,  t i s sue  specific 
t u m o r  an t ibod ie s  i, sys tems-specif ic  t u m o r  an t ibod ie s  ~, 
and  un ive r sa l  t u m o r  an t ibod ie s  h a v e  been  descr ibed.  
A n t i b o d i e s  to  some t u m o r  an t igens  also r eac t  w i t h  
e m b r y o n i c  an t igens  2-4 whereas  o the r s  do no t  5. 

A n  earl ier  s t u d y  of 8 can ine  ma l ignanc ie s  showed  t h a t  
can ines  r eac t  to  t h e i r  t u m o r  t i ssues  b y  p r o d u c i n g  a 7 S 
y-globul in  specific for  t he  t u m o r  t i ssue  b u t  no t  t h e  cor- 
r e spond ing  n o r m a l  t i ssue  6. The  degree of c ross - reac t iv i ty  
of th i s  g lobul in  w i t h  o the r  can ine  t u m o r s  of the  same  
type,  w i t h  can ine  t u m o r s  of va r ious  o t h e r  types ,  a n d  
w i t h  e m b r y o n i c  can ine  t i ssues  was  e x a m i n e d  a n d  is 
r epo r t ed  here.  

Dogs were b led  pr io r  to  surgery  and  t he  g lobul in  frac- 
t ion  of t h e i r  sera  s epa ra t ed  b y  passage  t h r o u g h  a G-100 
S e p h a d e x  gel column.  M a l i g n a n t  t i ssues  and  n o r m a l  
c o u n t e r p a r t s  f rom each  a n i m a l  were quick- f rozen  imme-  
d ia t e ly  u p o n  surgical  r e m o v a l  a n d  s tored  a t  - -20~ 
T u m o r s  s tud ied  w e r e :  5 m a m m a r y  carc inomas ,  3 mas to -  

cy tomas ,  an d  2 s q u a m o u s  cell ca rc inomas .  E m b r y o s  in 
t h e  second an d  t h i r d  t r i m e s t e r s  of ges t a t ion  were o b t a i n e d  
b y  Caesarean  sec t ion  a n d  l o n g i t u d i n a l  sec t ions  of t h e m  
were quick- f rozen  i m m e d i a t e l y  u p o n  del ivery.  

T h e  m e t h o d s  used to c o n j u g a t e  t h e  g lobul in  f r ac t ions  
of each  dog 's  s e rum to f luorescein  i s o t h i o c y a n a t e  (FITC),  
to  pu r i fy  t h e  con juga te ,  a n d  to t r e a t  t i ssues  w i t h  these  
immul lo f luo re scen t  s t a ins  were descr ibed  previously% 
T h e  F r T C - t a g g e d  g lobul in  f r ac t ion  of each  dog 's  s e rum 
was reac ted  w i t h  c r y o s t a t - c u t  sect ions  of t h e  dog 's  own  
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Tumor group specificity of fluorescent reac- 
tion. Serial sections of mammary carcinoma 
M 1 stained with: (a) FITC-labeled sera from M1; 
(b) FITC-labeled sera from M2; (c) FITC-label- 
ed sera from Ms; (d) FITC-labeled sera from M4, 
(e) unlabeled serum from MI+ FITC-laheled 
serum from M 1. Note positive fluorescence 
in (a) through (d) and the lack of fluorescence 
in (e). • 400. 
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Reaction of FITC-labeled canine globulin with a variety of normal and malignant tissues and with embryonic tissues 
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N, normal dog; M1-Ms, 5 dogs with mammary carcinomas; T~-T3, 3 dogs with mastocytomas; $1-$2, 2 dogs with squamous cell carcinomas; 
+ ,  positive fluorescence; --,  negative fluorescence; + ,  doubtful reaction. 

n o r m a l  a n d  m a l i g n a n t  t i ssue  as well  as w i t h  sec t ions  of 
t h e  same  t u m o r  t y p e  f rom o t h e r  dogs, w i t h  t u m o r  sect ions  
of va r ious  o the r  types  of can ine  neoplasms ,  w i t h  a v a r i e t y  
of n o r m a l  t issues,  a n d  w i t h  can ine  e m b r y o n i c  t issues.  
Contro ls  inc luded  n o r m a l  a n d  m a l i g n a n t  t i ssue  sect ions  
s t a ined  w i t h  pooled,  n o r m a l  can ine  s e rum wh ich  h a d  
been  c o n c e n t r a t e d  3 t i m e s  t h a t  of n o r m a l  serum.  B lock ing  
reac t ions  in  wh ich  each  un l abe l ed  s e rum was  added  to  
a ser ia l  sec t ion  of t i ssue  p r io r  to  t h e  add i t i on  of t he  labe led  
g lobul in  were r u n  in para l le l  to  all  specific s t a in ing  reac- 
t ions .  No r eac t ion  was  cons idered  specific unless  i t  was  
b locked  in th i s  m a n n e r .  

The  resu l t s  of t h i s  s t u d y  are  shown  in t h e  Table .  E a c h  
F I T C - t a g g e d  g lobul in  r e ac t ed  w i t h  m a l i g n a n t  cells of t he  
s ame  t u m o r  t y p e  to  w h i c h  i t  h a d  been  s t i m u l a t e d  (see 
Figure)  bu t ,  excep t  for s e rum M 1, d id  n o t  c ross - reac t  
w i t h  o t h e r  t u m o r  cell t ypes  no r  w i t h  n o r m a l  or e m b r y o n i c  
t issues.  Tagged ,  pooled  a n d  c o n c e n t r a t e d  n o r m a l  can ine  
sera  d id  n o t  r eac t  specif ical ly  w i t h  e i the r  n o r m a l  or  t u m o r  
t issue.  These  f ind ings  i nd ica t e  t h a t  t h e  t u m o r  an t igens  

which  s t i m u l a t e  a n t i b o d y  p r o d u c t i o n  in t h e i r  can ine  hos t s  
are t u m o r - t y p e  specific a n d  t h a t  t h e y  are no t  s imi la r  to,  
or iden t i ca l  wi th ,  e m b r y o n i c  a n t i g e n s L  

Zusammen/assung. D u r c h  I m m u n o f l u o r e s z e n z  wi rd  eine 
K r e u z r e a k t i o n  zwischen T u m o r e n  des g le ichen h is to lo-  
g i schen  Typs,  jedoct l  ke ine  solche zwischen versch ieden-  
a r t i gen  T u m o r e n  des H u n d e s  fes tgestel l t .  
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S y n t h e s i s  in  v i t r o  o f  I m m u n o g l o b u l i n s  P r o d u c e d  

Var ious  a u t h o r s  h a v e  d e m o n s t r a t e d  t h e  f o r m a t i o n  of 
i m m u n 0 g l o b u l i n s  (IgG, IgA a n d  IgM) b y  c u l t i v a t i n g  in  
v i t ro  f r a g m e n t s  of spleen, l y m p h  nodes,  bone  m a r r o w  a n d  
lympt locy t e s  f rom t he  p e r i p h e r a l  b lood  of va r ious  a n i m a l  
a n d  h u m a n  donors  ~, ~. 

R e c e n t  e x p e r i m e n t s  show t h a t  in  a d d i t i o n  to  l y m p h o i d  
tissues,  m u c o u s  m e m b r a n e s  f rom t i le  gas t ro -en te r i c  a n d  
r e s p i r a t o r y  t r a c t s  are capab le  of f o r m i ng  i m m u n o p r o t e i n s  
in  vi troS,  4. Th i s  p a p e r  s u m m a r i z e s  t h e  resu l t s  of our  
s tud ies  of t he  c a p a c i t y  of va r ious  m u c o u s  m e m b r a n e s  
w h i c h  h a v e  a d i r ec t  c o n t a c t  w i t h  a n t i g e n  sur roundings ,  to  
s y n t h e t i z e  i m m u n o g l o b u l i n s  (IgG, IgA, IgM a n d  IgD).  

I n v e s t i g a t i o n s  were c o n d u c t e d  on  con junc t iva l ,  oral,  
nasal ,  v ag ina l  a n d  rec ta l  m e m b r a n e s  us ing  t he  t i ssue  
cu l tu re  t e c h n i q u e  a n d  s u b s e q u e n t  r a d i o i m m u n o e l e c t r o -  
phore t i c  ana lys i s  of t he  cu l tu re  f luids  1. 

Materials and methods. T h e  t i ssues  were r e m o v e d  f rom 
a d u l t  sub jec t s  b y  b iopsy  or d u r i n g  surgery .  Macroscopic  
a n d  microscopic  e x a m i n a t i o n s  showed  no t r ace  of flogosi s 
or neoplas t ic  in f i l t r a t ion .  

b y  D i f f e r e n t  H u m a n  M u c o u s  M e m b r a n e s  

Tissue  cu l tu res  and  a u t o r a d i o g r a p h s  were p r e p a r e d  b y  
t he  m e t h o d  descr ibed  b y  AsovsKw et  al. 1. Tissues were 
f r a g m e n t i z e d  in s ter i l ized c h a m b e r s  b y  surgical  b lades  in  
a pe t r i  d ish  c o n t a i n i n g  H a n k ' s  solut ion.  T h e n  t he  frag- 
m e n t s  were p laced  b y  cap i l l a ry  p ipe t t e s  aga in s t  t he  wal l  
of t he  rol l ing tubes .  For  each  cu l tu re  t h e  we igh t  va r i ed  
f rom 70-100 rag. Af te r  r e m o v i n g  t h e  H a n k ' s  solut ion,  
1 ml  of Eagle  m e d i u m  was added  to each  t u b e  p r e p a r e d  
b y  us in  t he  fol!owing way :  2 tzc/ml of 2 r ad ioac t i ve  
aminoac ids  (I~C c- lys ine  a n d  ~4C L-isoleucine; Schwarz ,  

1 R. ASOFSKY and G. J. THORBECKE, J. exp. Med. 774, 471 (1961). 
2 R. VAN FURTH, H. R. E. SKUIT and W. HlffMANS, Immunology 1 J, 

19 (1966). 
3 R. VAN FURT• and F. AIUTI, Protides o] the Biological Fluids, 

XVI Annual Colloquium (Ed. H. P:EETERS; Pergamon Press, 
Oxford 1968). 

4 F. AIUTI, R. VAN FURTH, G. TURBESSI and G. RlCCI, XI Inter- 
national Congress of Microbiological Standardization, Milan, 
16-19 September 1968 (S. Karger, Basel 1969) vol. 4, p. 1-86. 


