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In vitro Immunoreactivity Against Ethynitrosourea-Induced Tumours of the 
Nervous System in the Rat 

DRUCKREu et aI. ~ demonstrated that  tumours of the 
nervous system were selectively induced in the offspring 
of pregnant rats given a single i.v. injection of ethy- 
nitrosourca (ENU). Using this method of tumour induc- 
tion we have studied the reactivity of lymphocytes and 
sera of tumour-bearing animals against their autologous 
turnout. 

ENU, 50 mg/kg body weight, was injected into the tail 
vein of 12 pregnant, inbred, DA Agouti rats at the 15th 
day of gestation. When the offspring developed neuro- 
logical signs, they were housed in individual cages, 
observed daily and killed in the preterminal stage. 
Turnouts, blood and spleens were obtained for study. 
Diagnosis of the tumours was made by conventional 
histopathological methods. Tumour and 'spleen cell 
suspensions were prepared by gently teasing the tissue in 
tissue culture medium 199 enriched with 20% inactivated 
foetal calf serum and washing the cells twice ; the lympho- 
cytes were separated from the spleen cell suspension by 
centrifugation in a Hypaque-FicoI1 gradienta. The 

viability of the tumour cell suspension, as assessed by 
t rypan blue dye exclusion, varied from 20-90% (mean 
50%) and the lymphocyte viability was more than 90%. 

Autologous lymphocytes were cultured in Pulvertaft  
teflon ring chambers with turnout ceils in a total cell 
ratio of 2.5:1 and observed daily by phase contrast 
microscopy for evidence of cytotoxicity over 4 days ~. All 
tests and controls, with normal homologous spleen 
lynlphocytes and medium 199 only, were performed in 
triplicate. 

Tests for serum antibodies against tumour cell surface 
membrane were done by standard 'sandwich' immuno- 
fluorescence 3, 4 using a fluorescein-isothiocyanate-labelled 
rabbit  anti-rat globulin with a fluorescein: protein molar 
ratio of 4.0 and a globulin concentration of 1.9% absorbed 
with human liver powder, normal mouse serum and normal 
rat kidney. 

26 out of 27 surviving rats developed tumours of the 
nervous system 121-342 (mean 202) days after birth; 
there were multiple tumours in 3 animals. 18 were gliomas 
of the central nervous system of which 7 were intra- 
cerebral and 11 intraspinal;  these comprized 7 astro- 
cytomas, 5 mixed gliomas, 1 oligodendroglioma, 1 epen- 
dymoma and 4 unclassified gliomas. There were 11 
schwannomas of the peripheral nervous system, 7 of which 
involved the trigeminal nerve. Lymphocytic infiltration 
was present in 8 of the 18 gliomas but  absent in all 
11 schwannomas. 

The lymphocytes of 16 out of 18 rats with gliomas were 
cytotoxic to autologous tumour ceils in tissue culture; 
while the tumour ceils grew cell in control cultures, in 
those cultured with autologous lymphocytes there were 
only a few cells attached to the coverslip and these often 
had a degenerate appearance. (Figure). In  contrast none 
of the lymphocytes of rats bearing schwannomas showed 
any cytotoxic effect on autologous tumour cells. Also, the 
lymphocytes of the 3 rats which developed both a glioma 
and schwannoma were cytotoxic to autologous glioma 
cells but  not to autologous schwannoma cells. All tests for 
serum reactivity against tumOur cell surface membranes 
by immunofluorescence in 6 gliomas and 3 schwannomas 
were negative. In  a limited cross-reactivity study by 
lymphocytotoxicity, the autologous-positive lymphocytes 
of a rat with glioma were inactive against 2 other auto- 
logous-positive gliomas and 1 schwannoma. 

The data show that  whereas in vitro anti-turnout 
lymphocytotoxicity is present in the majority of rats with 
ghomas, it is not demonstrable in rats with schwannomas. 
These findings are parallelled by histological evidence of 
lymphocytic infiltration, in some of the gliomas and its 
absence in the schwannomas. Also others have shown that  
while ENU-induced rat  schwannomas transplanted 
subcutaneously in syngeneic rats grow well, the cot- 

Fig. 1. Phase-contrast photomicrography. • 840. a) Cultured 5-day 
monolayer of astrocytoma cells from rat 9. b) Parallel culture destroy- 
ed by autologous spleen lymphoeytes, 
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Rdsumd. L'6thylnitrosur6e, in jec t6e  ~t des r a t e s  por-  
t an tes ,  p r o d u i t  des t u m e u r s  p a r  vole p l acen t a i r e  dans  le 
sys t~me  n e r v e u x  de leurs  descendan t s .  I n  v i t ro ,  les 
l y m p h o c y t e s  spl6niques  des r a t s  a t t e i n s t  de gl iomes f u r e n t  
c y t o t o x i q u e s  envers  les cellules au to logues  de ces t u m e u r s ,  
mais  inac t i f s  enver s  les cellules des s c h w a n n o m e s  au to -  
logues. L ' i n f i l t r a t i o n  a eu lieu darts que lques  gliomes,  
mais  ne s ' es t  pas  p rodu i t e  dans  le s chwannomes .  
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C O G I T A T I O N E S  

Are There any Nonspecific Large Molecule-Large 

In  19601 I was concerned  w i t h  c o n v i n c i n g  m y  readers  
t h a t  some of t h e  'nonspeci f ic '  lec t ins  e x t r a c t e d  f rom p l a n t  
seeds ( i n v e r t e b r a t e  lec t ins  h a d  n o t  ye t  been  s tudied)  were 
n o t  so nonspeci f ic  a f t e r  all. W r i t i n g  t o - d a y  I shou ld  say, 
'We  h a v e  d i scovered  t he  specif ic i ty  of some p l a n t  lec t ins ;  
here  is some of t he  ev idence ' .  

I t  is well  k n o w n  t h a t  t he  f i rs t  l ec t in  found  to be  b lood 
group  specific was  t he  a n t i - A  f rom L i m a  beans  2,a. 
E l sewhere  I h a v e  descr ibed  t he  t r a i n  of t h o u g h t  t h a t  led 
me to th i s  d i scovery  4. This  Iec t in  also p r e c i p i t a t e d  
specif ical ly w i t h  b lood group  A subs tance .  B y  s t u d y i n g  
t he  i n h i b i t i o n  reac t ions  of an t i -A  lect ins,  MORGAN and  
WATI<INS 5 were able  to  conc lude  t h a t  the  t e r m i n a l  u n i t  
of t h e  po lysaceha r ide  cha in  d e t e r m i n i n g  t he  specif ic i ty  
of t h e  A s u b s t a n c e  was N-ace ty l -D-ga lac tosamine .  Since 
t h e n  a n u m b e r  of lect ins,  p l a n t  a n d  i n v e r t e b r a t e  an imal ,  
h a v e  been  s tud ied ,  a n d  SHARON and  LIS 5 give a l is t  of 
18 such  agg lu t in ins  t h a t  h a v e  been  o b t a i n e d  in h igh ly  
pur i f i ed  form.  I n  t h e  case of 15 of these  t h e  sugar  speci- 
f ic i ty  ( p r e s u m a b l y  t he  t e r m i n a l  un i t  of t he  po lysaccha r ide  
g roup ing  w i t h  w h i c h  t h e y  react )  has  also been  de t e rmined .  
I n  a d d i t i o n  to t h e  L-galactose l is ted b y  SHARON a n d  LIS as 
r eac t i ng  w i t h  t he  l ec t in  of Rieinus communis, BOYD a n d  
WASZCZENKO-ZACHARCZENKO 7 found  3 o the r  sugars  of 
M/ikelii 's g roup  2 to  i n h i b i t  as well  or be t t e r .  Sugars  
of g roup  3, however ,  wh ich  i n h i b i t e d  the  'nonspeci f ic '  
l ec t in  of Bauhinia purpurea var .  alba, did  no t  i n h i b i t  t he  
Ricinus l ec t in  a t  all. Therefore ,  a l t h o u g h  t he  comple te  
s t r u c t u r e s  of t h e  r ecep to r s  for these  two  lec t ins  h a v e  n o t  
been  e luc ida ted ,  i t  is c lear  t h a t  each  has  a specif ici ty,  
and  t h a t  t i le  two specif ici t ies  are  d i f ferent .  

Lec t ins  p r o b a b l y  came  to  be  classified as 'nonspeci f ic '  
because  eal ier  work  in immuno logy ,  a lways  p r e e m i n e n t l y  
a n  app l ied  science, h a d  led to  a n a r r o w  def in i t ion  of 
specif ici ty.  A n t i b o d i e s  were cons idered  useful  if t h e y  
r eac t ed  exclusively,  or nea r ly  so, w i t h  j u s t  1 an t igen .  
W h e n  i t  was  a t t e m p t e d  to  p roduce  i m m u n e  agg lu t in ins  
for t he  b lood group  an t i gens  such  as A, B, M, and  N, t he  
f i rs t  s tep  a f t e r  i n j ec t ing  a n d  b leed ing  t he  an ima l s  was  to  
a b s o r b  ou t  of t he  s e rum t he  'nonspeci f ic '  agg lu t in ins  t h a t  
r eac ted  w i t h  all  h u m a n  bloods, l eav ing  t he  agg lu t in ins  
specific for A ]3, etc. T he  u n w a n t e d  'unspec i f ic '  ag- 
g lu t in ins ,  more  n u m e r o u s  a n d  more  a b u n d a n t ,  wh ich  
doubt less  possess t he i r  own  specificit ies,  were labeled 
'non-specif ic ' ,  a b s o r b e d  out ,  and  t h r o w n  away.  

Molecule Interactions? 

The  h a e m a g g l u t i n a t i n g  ac t ion  of Ricinus e x t r a c t  was  
descr ibed  before e r y t h r o c y t e  agg lu t in ins  were d e m o n s t r a t -  
ed in a n i m a l  b lood 4, soon a f t e r  specific bac te r i a l  agg lu t ina -  
t i on  h a d  been  discovered.  B u t  Ricinus ex t r ac t s  a g g l u t i n a t e  
t h e  e r y t h r o c y t e s  of h u m a n  be ings  of all b lood  groups,  a n d  
of m a n y  species of an ima l s  ~, so th i s  agg lu t in in  was 
labeled  'nonspecif ic ' ,  a n d  un t i l  r e cen t l y  l i t t le  work  was 
done  on  it, a l t h o u g h  LANDSTEINER h a d  found  i t  to  
agg lu t i na t e  p igeon e r y t h r o c y t e s  m u c h  b e t t e r  t h a n  horse  
e ry th rocy te s .  LANDSTEINER was well a c q u a i n t e d  w i t h  t i le 
ear l ier  work  w i t h  p l a n t  agglu t in ins ,  a n d  car r ied  t he  work  
fo rward  himself .  He wro te  a p a p e r  on  'P i l anz l i che  
HS~magglutinine '  wh ich  r eached  t he  s tage of page  proof,  
b u t  was  n e v e r  p u b l i s h e d  s. 

The  h a e m a g g l u t i n a t i n g  ac t ion  of lec t ins  is no t  t h e  on ly  
in t e re s t ing  t h i n g  a b o u t  t hem.  Cer ta in  lect ins  are mi to -  
genic 6, a n d  t h i s  p r o p e r t y  ha s  p layed  a p a r t  in  t h e  im- 
p o r t a n t  s tud ies  on  t h e  r e l a t ionsh ip  be tween  c h r o m o s o m e  
a b n o r m a l i t i e s  a n d  h u m a n  diseases. Lec t ins  h a v e  been  
found  t h a t  are specific for t u m o r  cells G, g rea t ly  inc reas ing  
in t e r e s t  in  these  subs tances .  See also t he  r ecen t  Con- 
ference a t  t h e  N.Y. A c a d e m y  of Sciences 9. 

W h y  do I now say  i t  shou ld  h a v e  been  obv ious  t h a t  all  
lee t ins  h a v e  a specif ic i ty  ? Basical ly ,  because  I t h i n k  t h a t  
l e c t i n - an t i gen  react ions ,  l ike a n t i b o d y - a n t i g e n s ,  invo lve  
surface conf igura t ions  of l imi ted  size, as in  fac t  do nea r ly  
all large molecule- large  molecule  i n t e r ac t i ons  1~ A c t u a l l y  
i t  is di f f icul t  to  imag ine  how 2 large molecules  of t h e  same 
overa l l  charge  could i n t e r a c t  in  a n y  o t h e r  way.  Since these  

I W. C. BOYD, J. h n m u n .  85, 221 (1960). 
2 W. C. BOYD and R. M. REGUERA, J.  Immun .  62, 333 (1949). 
3 H. Lis  and  N. SHARON, A. Rev. Biochem. 1973, 541. 
4 W. C. BOYD, Introduction to Immunochemical Specificity (Inter- 

science Publishers, New York 1962). 
5 W. T. J.  MORGAN and W. M. WATKINS, Br. reed. Bull.  75, 109 

(1959). 
s N. SHARON and H. LIS, Science 777, 949 (1972). 
7 W. C. BOYD and E. WASZCZENKO-ZAcHARCZENKO, Transfusion 7, 

223 (1961). 
s W. C. BOYD, Vox Sang. 8, 1 (1963). 
9 Conference of the New York Academy of Sciences, Ann. N.Y. 

Acad. Sei. 234, 1-412 (1974). 
10 W. C. BOYD, Fundamentals of Immunology (Interscience Publishers 

New York 1966). 


