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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. 
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Bio-Res. ,  O r a n g e b u r g ,  New York) ;  2 ml /100 m g  of 
a m i n o a c i d  m i x t u r e  b y  NEU~ANI~ a n d  McCoY in which  
L-lysine a n d  L-isoleucine were o m i t t e d ;  o v a l b u m i n ,  2 • 
crystal l . ,  sa l t  free 0.5~o; B M E  v i t a m i n  m i x t u r e  1 ml /  
100 mg;  glucose 0.4~o ; Penic i l l in  G 10,000 I U ;  these  sub-  
s tances  were added  to  96 mI of H a n k ' s  solut ion.  The  p H  
of t he  m e d i u m  p r e p a r e d  in th i s  w a y  was a d j u s t e d  to 7.6 
b y  sod ium ca rbona te .  

The  cu l tu res  were i n c u b a t e d  for 48 h a t  37 ~ ill ro i l ing 
t ubes  a n d  t h e n  frozen a t  - -25  ~ for 2 h. Af te r  t h a w i n g  
a t  37~ a n d  c e n t r i f u g a t i o n  a t  16,000 r p m  (18,000 g) for  
20 min,  t he  cell-free s u p e r n a t a n t  was  r e m o v e d  a n d  t h e n  
d ia lyzed  fo r  3 days  a t  4~ aga in s t  0 . 0 1 5 M  p h o s p h a t e  
buf fe r  p H  7.6. E v e r y  day  t he  buf fe r  was changed .  Af te r  
dialysis,  t h e  cu l tu re  f luid was t h e n  c o n c e n t r a t e d  b y  
lyophi l i za t ion  a n d  t h e n  dissolved in 0.1 ml  of b i -d is t i l led  
water .  T h e n  th i s  f luid was p laced  in a l i t t l e  t u b e  an d  
conserved  a t  -- 25 ~ t i l l  r a d i o i m m u n o e l e c t r o p h o r e t i c  
ana lys i s  was  per formed.  The  i m m u n o e l e c t r o p h o r e t i c  
ana lys i s  was  car r ied  o u t  b y  Scheidegger ' s  m e t h o d  u n d e r  
s t a n d a r d  condi t ions .  The  cu l tu re  f luid (30 ~1) was filled 
w i t h  n o r m a l  h u m a n  car r ie r  s e rum in t h e  well  of aga r  
slides; a f t e r  e lec t rophore t i c  sepa ra t ion ,  t he  a n t i - h u m a n  
p ro t e in  a n d  specific a n t i - i m m u n o g l o b u I i n  sera  (Hy l an d  
Lab.)  were p laced  in  t he  cen t r a l  well. Af te r  d i f fus ion a n d  
s u b s e q u e n t  wash ing  in p h o s p h a t e  buf fe r  sal ine for 3 days,  
t he  slides were dr ied a n d  s t a ined  w i t h  0 .5% amido  b l a c k  
solut ion.  

The  immunoe l ec t ropho re s i s  s l ides  were lef t  in  c o n t a c t  
w i t h  K o d a k  R S  P a n  650 ASA f i lm for 21 days.  T h e  
a u t o r a d i o g r a p h i c  p a t t e r n s  can  t h e n  be c o m p a r e d  w i t h  
t he  e lec t rophores is  slides. Labe l l ing  of an  i m m u n o g l o b u l i n  
l ine ind ica tes  ex novo  syn thes i s  d u r i n g  t he  i n c u b a t i o n  in 
v i t ro  period.  The  a m o u n t  of i m m u n o g l o b u l i n  syn thes i s  
in t h e  a u t o r a d i o g r a p h i c  p a t t e r n s  was d e t e r m i n e d  by  
compar i son  w i t h  a s t a n d a r d  sample  2. 

Results and discussion. The  resu l t s  of t he  au to rad io -  
g raph ic  ana lys i s  of t h e  f luid cu l tu res  are g iven  in t h e  
Table .  The  resul t s  show t h a t  all  t h e  mucous  m e m b r a n e s  
e x a m i n e d  s y n t h e t i z e  immunog lobu l i n s ,  as do o t h e r  
h u m a n  t issues  f rom the  gas t roen te r i c  and  r e sp i r a t o ry  
t rac tsa ,  4. I l l  add i t ion ,  one no tes  t h a t  I gG  a n d  IgA are  

(a) Immunoelectrophoretic pattern of carrier serum and con- 
junctival culture (above), and of vaginal culture (below) developed 
with horse anti-human serum. 

Immunoglobulin synthesis in nasal, conjunctival, oral, vaginal and 
rectal mucous membranes 

Mucous No. of Autoradiography 
membranes cultures IgG IgA IgM IgD 

Nasa l  7 + -- + + -- 
Conjunctival 7 + + + -- 
Oral 7 + + -- -- 
Vaginal 8 + + -- -- 
Rectal 3 + -- + + -- 

m 

m 

m 

m 

The in t ens i ty  of the areas of the  au torad iographic  l ines  were in ter-  
pre ted  as follows: --, absence of synthesis; + - - ,  slightly visible, 
weaMy positive synthesis; +, clearly visible, positive synthesis. 

-p resen t  in  all  f luid cu l tu res  (Figure),  while  IgM is scarce 
in nasal ,  c o n j u n c t i v a l  an d  rec ta l  m e m b r a n e s ,  a n d  is 
a b s e n t  f rom oral  a n d  v ag i n a l  m e m b r a n e s .  IgD was a b s e n t  
f rom all  f luid cu l tu res  examined .  IgO syn thes i s  p reva i l ed  
in con junc t iva l ,  vag ina l  a n d  rec ta l  t issues,  whi le  IgA 
syn thes i s  p reva i l ed  in nasa l  a n d  rec ta l  t issues.  

The  d a t a  r ega rd ing  nasa l  a n d  rec ta l  m e m b r a n e s  agrees 
w i t h  f ind ings  f rom immunof luo re scence  s tud ies  per-  
fo rmed  b y  us a a n d  o the r  au thorsh ,  ~. T h e  p reva l ence  of 
IgA could be  r e l a t ed  to t h e  presence  of g l andu la r  e l emen t s  
in  th i s  mucous  m e m b r a n e .  A fac t  wh ich  s t r e n g t h e n s  t h i s  
p o i n t  of v iew is t h a t  IgA f o r m a t i o n  preva i l s  in  some 
t issues  w i t h  a g l a n d u l a r  s t r u c t u r e  v, s. I n  o the r  t issues,  
however ,  w i t h  a b u n d a n t  l y m p h o i d  s t r u c t u r e  such  as t h e  
i leum, colon a n d  append ix ,  t he re  is a p r e d o m i n a n t  IgO 
syn thes i s  ~,~. I n  t h e  o the r  mucous  m e m b r a n e s  s tud ied  
(conjunc t iva l ,  oral  an d  vaginal) ,  in which  l y m p h o i d  t i ssue  
is found  in s l ight  a m o u n t s ,  t h e r e  occurs  a p r o d u c t i o n  of 
IgG of m e d i u m  i n t e n s i t y  (+)  wh ich  a l m o s t  a lways  
p reva i l s  over  t h a t  of IgA. 

I n  conclusion,  t h e  syn thes i s  of i m m u n o g l o b u l i n s  b y  
mucous  m e m b r a n e s  h a v i n g  a d i rec t  c o n t a c t  w i t h  a n  
an t i g en  sur rounding ,  shows t h e i r  ab i l i ty  to  pro tec t ,  no t  
on ly  s t ruc tu ra l ly ,  b u t  also b y  p r o v i d i n g  an  i m m u n o -  
logical  defense. I n  th i s  respec t  t h e  f o r m a t i o n  of i m m u n o -  
g lobul ins  b y  these  mucous  m e m b r a n e s  can  be  r ega rded  
as a p a r t  of a ' local  defense  m e c h a n i s m '  9. 

Riassunto. Gli au to r i  h a n n o  d i m o s t r a t o  che a lcune  
mucose  del la  specie u m a n a  (mucosa  cong iun t iva le ,  
gengivale,  nasale ,  vag ina l e  e re t ta le )  a c o n t a t t o  con 
l ' a m b i e n t e  es terno,  sono in g rado  in v i t ro  di  s in te t i zza re  
le i m m u n o g l o b u t i n e  (IgG, IgA, IgM) in d ive r sa  p ropor -  
zione. L a  fo rmaz ione  di ques te  i m m u n o g l o b u l i n e  p u6  
r ives t i re  il s ignif icato  di u n  m e c c a n i s m o  di  difesa  locale di 
t ipo  i m m u n i t a r i o .  
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'(b) Autorad iograph  wi th  label l ing  I g G +  + ,  I g A +  and IgM zL l ine 
(above) and  IgG ~ and IgA q- l ine (below). 
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