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r e s p o n d i n g  g l iomas  are no t  r ead i ly  t r a n s p l a n t a b l e  S-L 
These  o b s e r v a t i o n s  sugges t  t h a t  E N U - i n d u c e d  r a t  g l iomas  
are  s t rong ly  an t igen ic  whi le  t he  s c h w a n n o m a s  are 
weak ly  or no t  an t igen ic  s, 9. 
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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  
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configurat ions are of l imi ted size, and are buil t  up f rom a 
l imi ted number  of basic units, the i r  possible var ie ty ,  
though large, is finite. Various workers have  suggested 
tha t  the  number  of different  an t ibody  specificities is 
l imited.  HAUROWITZ 11, es t imated  t h a t  no t  over  50,000 
different  ant ibodies  exist,  and TALMAGEI~ proposed 
making  do wi th  5,000. 

The specificity of a lectin is ev iden t ly  due to the fact  
t ha t  one or more (usually several, i t  seems) of its surface 
configurat ions is complemen ta ry  to a conf igurat ion tha t  
occurs one or more t imes  on the  surface of a polysacchar ide 
or a protein molecule. I t  is not  to be expected tha t  a 
lect in will possess a conf igurat ion complemen ta ry  to a 
conf igurat ion t h a t  appears  in all polysaccharides or all 
proteins,  which migh t  make  it  indeed nonspecific. 

These a rguments  are supported by several  lines of 
evidence : The  work  of KABAT ~8 indicates  t ha t  the  specific 
de te rminan t  groups of polysaccharides are made  up of 
only about  6 monosacchar ide  residues. The comple-  
m e n t a r y  conf igurat ion in the  corresponding an t ibody  or 
lectin would  therefore  be of s imilar  size. LANDSTEINER'S 
exper iments  wi th  di-, tri- and polypept ides  as haptens  ~4 
indicated tha t  polypept ides  conta ining 5 or 6 amino acids 
were about  as large as the an t ibody- forming  mechanism 
cared to recognize as a single de terminant .  SPRINGER and 
DESAI ~5 found the  specific de te rminan t  recognized by  the  
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anti-H(0) lect in of the  eel to be a por t ion  of a single 
monosaccharide.  I t  is hard  to believe tha t  the  specifically 
reac t ive  s t ructure  in this lect in is ve ry  complicated.  

The  specifically reac t ive  groups in o ther  lectins likewise 
seem to be of l imi ted  size. MATSUBARA and BOYD 16-19 
found t h a t  re la t ive ly  minor  chemical  a l te ra t ion  of a 
lect in could al ter  its specifici ty considerably.  They  
found 18 tha t  phenylazobenzoyla t ion  of the  L ima  bean 
and Sophora japonica great ly  increased the  an t i -A 
act ivi ty .  E x a m i n a t i o n  of pronase digests of these modif ied 
lectins showed t h a t  the  pept ide  conta ining the  P h A B  
residue was composed of only 3 or 4 amino acids: no t  
proof, to be sure, bu t  suggestive. 

ETZLER and KABAT20 found t h a t  the  purif ied lect in of 
Dolichos bi/lorus was specific for e-l inked D-GalNAc, 
a l though they  did not  establish the  exac t  size of the  
complete  reac t ive  group in the  antigen,  and HAMMAR- 
STROM and I~ABAT 21 found t h a t  the  purif ied lect in of 
Helix pomatia precip i ta ted  wi th  macromolecules  hav ing  
te rmina l  a-l inked D-GalNAC, bu t  not  wi th  those having  
/3-1inked D-GNAc end groups. PORETZ and GOLDSTEItq 22 
repor ted  tha t  in the  purif ied concaval in  A molecule there  
are present  b inding loci complemen ta ry  to the  1,5- 
anhydro-2-deoxy-D-arabino-hexi to l  or the  arabinofuran-  
osyl r ing systems. All these observat ions  combine to 
suggest t ha t  the  specifically react ive  group in the  lect in 
is re la t ive ly  small. 

Considering all of the  above facts, I ven tu re  to suggest 
that ,  aside f rom pure ly  physical  chemical  processes 
such as the  prec ip i ta t ion  of proteins  wi th  normal  iso- 
electric points  by  the  basic histones, there  are no non- 
specific large molecule- large molecule interact ions.  

Zusammenfassung. Es wird diskutiert ,  ob die Wirkung  
pflanzl icher  H~tmagglutinine als spezifisch oder un- 
spezifisch zu bezeichnen sei und festgestell t ,  dass eigentl ich 
fast  aIle Reak t ionen  zwischen Molekiiten mi t  grossem 
Molekulargewicht  spezifisch sind. 
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3 september 197d. 

T H E O R I A  

The  P o s s i b l e  Effect of M e t e o r o l o g i c a l  S t r e s s  on  Cancer  and its  I m p o r t a n c e  for  P s y c h o s o m a t i c  
Cancer  R e s e a r c h  

In  any adul t  mul t icel lular  organism there  is a close 
interre la t ionship be tween cell growth,  cell metabo l i sm 
and the  s ta te  of the  central  and au tonomic  nervous  systems. 
Dis turbances  in the  nervous  balance are reflected in 
hormonal  dis turbances  causing a dysfunct ion of enzymat ic  
mechanisms,  t issue functions,  an t ibody  format ion,  etc. 
I t  could affect  also the  histological  s t ruc ture  of nerve  
ganglia and fibres (KHAZANO, 1937). 

Expe r imen ta l  studies, par t icular ly  in the  U S S R  
(PETROVA, 1945; KAVETSKY, 1951; KAVETSLY, TURKE- 
VlCH and t3ALITSKY 1) and in the  U S A  (e.g., CORSON 2) 
have  shown t h a t  dis turbances in the  higher  brain centres 
could tr igger  and accelerate neoplast ic  diseases. Several  
physiological  mechanisms are involved.  

Overs t imula t ion  of the  bra in  centres and of the  cerebral  
cor tex  creates a weakening of the  cort ical  functions,  
affect ing the  the rmoregu la to ry  funct ion  of the  hypo-  
thalamus,  the  funct ions of the  rh inencephalon or emo- 
t ional  bra in  (PRICK3), of the  p i tu i tary ,  thyro id  and 
adrenal  gland and of the  thymus ,  essential  for the produc-  
t ion of lymphocy tes  and deve lopment  of adequate  
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