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LDs0. However ,  t he  suppress ion  of t u b e r c u l i n  h y p e r -  
s ens i t i v i t y  w i t h  a well  t o l e r a t ed  dose of r i f ampic in  seems 
more  s igni f icant .  I t  d e m o n s t r a t e s  t he  eff icacy of a s ingle 
dose appl ied  w i t h  t he  an t igen ic  cha l lenge  and  conf i rms  
t he  in  v ivo  i m m n n o s u p p r e s s i v e  ac t ion  of th i s  a n t i b a c t e r i a l  
a g e n t .  

I n  passing,  a n o t h e r  r ecen t ly  d iscovered  effect  of r i fam-  
p ic in  m i g h t  be  men t ioned ,  n a m e l y  i ts  m a r k e d  a n t a g o n i s m  
to t he  tox ic  oc t apep t i de  p h a l l o i d i n  i so la ted  f rom the  
poisonous  m u s h r o o m  A manita phalloides 9. 

Note added in pro@ Depress ion  of t u b e r c u l i n  s ens i t i v i t y  
in  guinea-pigs  b y  chronic  app l i c a t i on  of r i f ampic in  (40 
m g / k g  for 30 days)  has  been  r epo r t ed  b y  G. ALGEORGE 
a n d  DORINA RUDESCU (Z. I m m u n f o r s c h .  exp. T h e r  ld4, 
459, 1973). 

Zusammen/assung. 1Rifampicin h e m m t e  die T u b e r k u l i n -  
r e a k t i o n  bei  Meerschweinchen .  E i n e  ande re  Man i f e s t a t i on  
zeltul~Lrer I m m u n i t ~ t ,  die Abs tos sung  yon  Hau ta l l o -  
t r a n s p l a n t a t e n  bei M~usen,  wurde  ers t  bei  A n w e n d n n g  
tox i sche r  Dosen  des T u b e r k u l o s t a t i k u m s  v e r m i n d e r t .  
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Stud ies  on  P h y t o h e m a g g l u t i n i n s  XV. H e m a g g l u t i n i n s  of  the  Pea  and the  Lentil:  
A d v a n t a g e  of the ir  App l i ca t ion  in C o m p a r i s o n  to C o n c a n a v a l i n  A in s o m e  A g g l u t i n a t i o n  R e a c t i o n s  

The  e x p o n e n t i a l l y  increas ing  in t e r e s t  in  t he  use ot 
c o n c a n a v a l i n  A in s tud ies  of va r ious  biological  sys tems,  
a n d  some obse rva t ions  t h a t  t he  phys ico -chemica l ly  well  
cha rac t e r i zed  pea  a n d  lent i l  h e m a g g l u t i n i n s  can  m a t c h  or 
surpass  c o n c a n a v a l i n  A in mos t  of i ts  app l i ca t ions  ~-8, 
i n i t i a t ed  t he  p r e sen t  c o m p a r a t i v e  s tudy .  The  a i m  was (1) 
to  c o m p a r e  t he  a g g l u t i n a t i n g  a c t i v i t y  of t he  3 p h y t o -  
h e m a g g l u t i n i n s  aga ins t  va r ious  a n i m a l  e r y t h r o c y t e s  a n d  
(2) to  supp ly  basic  c h a r a c t e r i z a t i o n  of t h e  s t r u c t u r a l  re- 
q u i r e m e n t s  of t he  c a r b o h y d r a t e - b i n d i n g  si tes of these  
p h y t o h e m a g g l u t i n i n s  u n d e r  iden t i ca l  condi t ions .  

Materials and methods. For  our  s tud ies  c o n c a n a v a l i n  A 
was p r e p a r e d  b y  t he  S e p h a d e x  a d s o r p t i o n  p rocedure  
f rom the  j a ck  b e a n  meal  as descr ibed b y  AGRAWAL a n d  
GOLDSTEIN ~. The  pea  a n d  len t i l  h e m a g g l u t i n i n s  were 
p r e p a r e d  b y  t h e  p rocedure  descr ibed  in our  p rev ious  
pape r s  s, ~. All  t h e  3 p h y t o h e m a g g l u t i n i n s  h a v e  s imi la r  
molecu la r  we igh ts  5-~. The  h e m a g g l u t i n a t i n g  a c t i v i t y  as 
well  as t he  i n h i b i t o r y  a c t i v i t y  of sacchar ides  were 
d e t e r m i n e d  b y  t h e  m e t h o d s  refer red  to b y  TOBIgKA s. 

For  t h e  compar i son  of t he  i n h i b i t o r y  a c t i v i t y  of sugars,  
a n d  t h e  g lycopep t ide  r ecep to r  f rom h u m a n  e r y t h r o c y t e s  
(des ignated  in t he  or ig inal  p a p e r  as g lycopep t ide  1.39, 
r a b b i t  a n d  dog red blood ceils were used;  all  of t h e m  were 
a g g l u t i n a t e d  b y  all  t h e  3 t e s t ed  p h y t o h e m a g g l u t i n i n s .  I n  
t he  case of dog red  b lood ceils, t h e  h e m a g g l u t i n i n  con- 
c e n t r a t i o n  was 4 t i m e s  h igher  t h a n  t h e  h ighes t  d i lu t ion  a t  

wh ich  h e m a g g l u t i n a t i o n  was observed .  W i t h  r a b b i t  r ed  
b lood cells, t h e  h ighes t  d i lu t ion  of t he  h e m a g g l u t i n i n  
so lu t ion  wh ich  p roduced  h e m a g g l u t i n a t i o n  h a d  to 
be used to  f ind  a pe rcep t ib le  i nh ib i t i on  b y  sugars.  

Results and discussion. Resul t s  of t h e  f i rs t  p a r t  of t he  
s t u d y  are s u m m a r i z e d  in Tab le  I. I t  can  be  seen t h a t  t h e  
pea  and  t h e  lent i l  h e m a g g l u t i n i n s  show in all t he  agg lu t ina -  
t i on  reac t ions  h igher  a c t i v i t y  t h a n  c o n c a n a v a l i n  A, b u t  
differ  in specif ic i ty  t owards  e r y t h r o c y t e s  of d i f fe ren t  
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Table I. Hemagglutinating activity of eoncanavalin A, pea and lentil hemagglutinins against erythrocytes of different origin 

Species Activity (titer) ~ 

pea PHA b lentil PHAb concanavalin' A 

Dog (Canis Jamiliaris) 
Chicken (Gallus domest.) 
Domestic pig (Sus scro/a domest.) 
Domestic goat (Capra hircus) 
Cow (Bos taurus domest.) 
Mouse (Mus musculus) 
Rat ( Rattus norvegicus) 
Guinea pig (Carla porcellus) 
Squirrel (Sciurus vulgaris) 
Rabbit I 
Rabbit II (Oryctolagus cuniculus ]. domest.) 
Vervet monkey (Cercopithecus callitrichus) 
Man (Homo sapiens) 
Frog ( Rana temporaria) 

1024 1024 512 
256 256 64 

2048 2048 8 
0 0 0 
0 0 0 

2O48 4096 256 
2048 2O48 64 
8192 4096 1024 

32768 32768 .i024 
65536 65536 1024 

4096 4096 128 
8192 16384 256 
512 512 0 

2048 4096 64 

~Titer of 1% phytohenlagglutinin solution, b PHA, phytohemagglutinin. 
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Table II. Inhibition effect of simple sugars and glyeopeptide 1.3 on hemagglutinating activity of concanavalin A, pea and lentil hemag- 
glutinins towards rabbit and dog eryfhrocytes 

Saccharide Inhibition activity (titer) 

pea PHAe lentil PHA o concanavalin A 

Dog erythrocytes 

D-glucose 8 2 8 
D-mannose 32 4 32 
methyl c~-n-glucopyranoside 32 4 32 
N-acetyl-D-glucosamine 4 2 4 
L-fucose 0 0 0 

sialie acid b 0 0 7 
n-galaetose 0 0 0 
glycopeptide 1.3 32 64 32 

Rabbit erythrocytes 
n-glucose 4 2 16 
n-mannose 32 4 32 
methyl a-D-glucopyranoside 32 4 128 
N-acetyl-I~-glucosamine 8 2 8 
L-fucose 0 0 0 
sialic acid b 0 0 0 
D-galaetose 0 0 0 
glycopeptide 1.3 64 32 64 

Numbers indicate last degree of 2-fold serial dilution of 0.1 M sugar or 1% gIycopeptide solution, which causes perceptible inhibition of hemag- 
glutination by 4 minimum hemagglutinating doses in the case of dog erythroeytes and by 1 minimum hemagglutinating dose in the case of 
rabbit erythroeytes, b Sialic acid (N-acetylneuraminic acid) solution was neutralized with NaOH. o PHA, phytohemagglutinin. 

origin.  This  d i f ference is especial ly  r e m a r k a b l e  in h u m a n  
e r y t h r o c y t e s  where  c o n c a n a v a l i n  A is comple t e ly  inac t ive .  

Fo r  t he  compar i son  of t h e  i n h i b i t o r y  a c t i v i t y  or 
c a r b o h y d r a t e s  in  h e m a g g l u t i n a t i o n ,  r a b b i t  a n d  dog 
e r y t h r o c y t e s  were used. R a b b i t  e r y t h r o c y t e s  were 
chosen  for r e l a t ive ly  h i g h  a g g l u t i n a t i o n  t i t e r s  b y  al l  of 
t h e  3 agg lu t in ins  a n d  t he  cha rac t e r i s t i c  di f ference in 
agg lu t i nab i l i t y  b y  c o n c a n a v a l i n  A a n d  b y  t h e  p e a  a n d  
len t i l  h emagg lu t i n in s .  W i t h  dog e ry th rocy te s ,  on t h e  
o t h e r  h a n d ,  t h e  d i f ference  in  t h e  a g g l u t i n a t i o n  a c t i v i t y  b 3} 
t he  i n d i v i d u a l  h e m a g g l u t i n i n s  was t he  smal les t  one 
observed .  Fo r  assays  w i th  s imple  sugars,  t he  sugar  com- 
p o n e n t s  (D-mannose,  N-acety l -D-glucosamine ,  L-IUCOSe, 
sialie acid and  D-galactose) of h i g h l y  ac t ive  g lycopep t ide  
1.3 9 were chosen  to show t he  poss ible  share  in  t he  inh ib i -  
t o r y  power  of t he  g lycopept ide .  I n  a d d i t i o n  to  t h e m  
D-glucose a n d  m e t h y l  e -D-glucopyranos ide  were examined .  
As shown  in T a b l e  I I ,  g lycopep t ide  1.3, t h o u g h  i so la ted  
f rom h u m a n  B - e r y t h r o c y t e s  9 exh ib i t s  a r e l a t ive ly  h i g h  
a n d  nea r ly  u n i f o r m  i n h i b i t o r y  a c t i v i t y  also in  s y s t ems  
w i t h  r a b b i t  a n d  dog e r y t h r o c y t e s  w i t h  no  p a r t i c u l a r  
d i f ference w i t h  r ega rd  to  t h e  h e m a g g l u t i n i n s  used.  W i t h  
low molecu la r  c a rbohyd r a t e s ,  two  i m p o r t a n t  fac ts  are 
a p p a r e n t .  M e t h y l  e - I ) -g lucopyranos ide  a n d  D-mannose  
are t he  mos t  ac t ive  i n h i b i t o r s  of all  t h e  smal l  carbo-  
h y d r a t e s  tes ted .  Most  consp icuous  is t he  a c t i v i t y  of 
e -D-glucopyranos ide  in t h e  case of t he  r a b b i t  e r y t h r o c y t e s  
a n d  c o n c a n a v a l i n  A. O t h e r  i m p o r t a n t  fac t  is t he  low 
sens i t i v i t y  of t he  lent i l  h e m a g g l u t i n i n  t ow ar ds  s imple  
c a r b o h y d r a t e s  t h a t  s t a n d s  in c o n t r a s t  to  i ts  r e l a t ive ly  
h igh  s ens i t i v i t y  t owar ds  t he  g lycopept ide .  This  p r o p e r t y  
is e v i d e n t l y  due  to  s o m e w h a t  d i f fe ren t  a r r a n g e m e n t  of 
t he  len t i l  a g g t u t i n i n  b i n d i n g  s i te  w i t h  regard  to  t he  o t h e r  
two  p h y t o h e m a g g I u t i n i n s .  I t  is i n t e r e s t i ng  to  n o t e  t ha~  
D-mannose  is t h e  on ly  h i g h l y  ac t ive  m o n o s a c c h a r i d e  f rom 
all  t h e  sugars  t e s t ed  t h a t  compose  t h e  g lycopept ide .  I t  
seems l ike ly  t h a t  th i s  sugar  is also t he  m a i n  car r ie r  of t he  
g lycopep t ide  i n h i b i t o r y  a c t i v i t y  in  e r y t h r o a g g l u t i n a t i o n .  
The  weak  i n h i b i t i o n  of t h e  lent i l  h e m a g g l u t i n i n  b y  low 
molecu la r  saechar ides  on  one hand ,  a n d  a s t rong  i n h i b i t i o n  

b y  t he  g lycopep t ide  on  t he  other ,  d o c u m e n t s  t he  fac t  t h a t  
some of t h e  p h y t o h e m a g g l u t i n i n s  requ i re  in  a d d i t i o n  to  
t he  specific s t r u c t u r e  of t he  t l ap ten ic  d o m i n a n t  also i ts  
i n c o r p o r a t i o n  in to  a more  complex  c a r b o h y d r a t e  molecule,  
t he  c o m p o n e n t s  of wh ich  and  t h e i r  s ter ica l  a r r a n g e m e n t  
are i m p o r t a n t  for t h e  c o m p l e t i o n  of t h e  b i n d i n g  in te r -  
ac t ion.  E v e n  more  ev iden t  is th i s  fac t  in  t he  case of t he  
h e m a g g l u t i n i n  of Phaseolus coccineus L., t h a t  is i n h i b i t e d  
b y  t he  g lycopept ide ,  a l t h o u g h  no  one  of t he  monosaccha -  
r ide  c o m p o n e n t s  of t h e  g lycopep t ide  a lone  is ac t ive  0. 

As s h o w n  in  t h e  p r e sen t  paper ,  t he  p h y t o h e m a g g l u t i n i n s  
of t h e  pea  and  len t i l  t h a t  h a v e  been  well  cha rac t e r i zed  ~. 
are  more  ac t ive  in a g g l u t i n a t i o n  of e r y t h r o c y t e s  a n d  
d i sp lay  some i m p o r t a n t  dif ferences  in a c t i v i t y  t owards  
e r y t h r o c y t e s  f rom d i f fe ren t  an imals .  W e  hope  t h a t  t he  
app l i ca t i on  of these,  as well  as of o t h e r  p h y t o h e m a g g l u -  
t in ins ,  will he lp  to e luc ida te  t he  s t r u c t u r e  of t h e  recep tors  
respons ib le  for  a g g l u t i n a t i o n  a n d  o the r  i m p o r t a n t  bio-  
logical  reac t ions .  The  possible  app l i c a t i on  as a n t i - t u m o r  
agen t s  in  v ivo  of p h y t o h e m a g g l u t i n i n s  e x h i b i t i n g  
s imi la r  specif ic i ty  b u t  lower  t ox i c i t y  for  t h e  hos t  t h a n  
c o n c a n a v a l i n  A, r ep re sen t s  a n o t h e r  s t imu lus  in  t h i s  field 
of research  s0. 

Zusammen/assung. Phy th~ tmagg lu t i n ine  der  E r b s e  und  
Linse  bes i t zen  i ihnl iche biologische E i g e n s c h a f t e n  wie 
C o n c a n a v a l i n  A;  ihre  A k t i v i t ~ t  i s t  j edoch  in al len Agglu-  
t i n a t i o n s r e a k t i o n e n  grbsser  als die yon  C o n c a n a v a l i n  A. 
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