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vi t ies  3. F u r t h e r m o r e  A C h E  a c t i v i t y  a n d  O 3 u p t a k e  in 
t h e  p resence  of m e t h y l e n e  b lue  of e r y t h r o c y t e s  f rom 
p a t i e n t s  deve lop ing  a pos i t ive  d i rec t  a n t i g l o b u l i n  t e s t  
d u r i n g  c e p h a l o t h i n  t h e r a p y  h a v e  so far  been  found  to 
b e  w i t h i n  n o r m a l  l imi t s  16. Since t he  in v i t ro  d e v e l o p m e n t  
Of t h e  c e p h a l o t h i n - p r o d u c e d  pos i t ive  d i rec t  Coombs t e s t  
h a s  been  shown  to be in f luenced  b y  m a n y  va r i ab le s  (e.g. 
t h e  per iod  and  t e m p e r a t u r e  of i n c u b a t i o n  1, t he  concen-  
t r a t i o n  of t he  d rug  in t he  r eac t ion  m i x t u r e  1,3 t h e  level  
of s e rum g a m m a g l o b u l i n s  3 and  pa r t i cu l a r l y  of yG glob- 
ulins11), t h e  a b o v e  d i sc repancy  can  be  exp la ined  if we 
suppose  t h a t  u n d e r  p a r t i c u l a r  cond i t ions  (e.g. a h i g h  
p r o t e i n  c o n c e n t r a t i o n  in t he  p lasma)  a pos i t ive  d i rec t  
Coombs  t e s t  deve lops  w h e n  t h e  lesion of t he  m e m b r a n e  
is no t  suff ic ient  to  d e t e r m i n e  a de t ec t ab l e  r educ t i on  of 
i ts  m e t a b o l i c  act iv i t ies .  I n  spi te  of th i s  d iscrepancy,  
there fore ,  we bel ieve  i t  can  be  t a k e n  as s h o w n  t h a t  t he  
p r i m a r y  effect  of c e p h a l o t h i n  on  red  b lood  ceils is a lesion 
of t he  m e m b r a n e  w i t h  s u b s e q u e n t  a d s o r p t i o n  of some 
se rum p ro t e ins  a n d  t he  d e v e l o p m e n t  of a pos i t ive  d i rec t  
Coombs  test .  

Riassunto. L ' i n c u b a z i o n e  in v i t ro  de l l ' an t ib io t i co  cefa- 
lo t ina  con sangue  in te ro  d e t e r m i n a  u n ' a n o r m a l i t k  m e t a -  
bol ica  degli  e r i t roc i t i  e la pos i t i v i tk  del t e s t  di  Coombs 
d i re t to .  Nel  p resen te  l avoro  sono s taf f  s t ud i a t i  i r a p p o r t i  
t r a  i due  f enomen i  e si 6 osse rva to  che il p r i m o  si p roduce  
pifl p r ecocemen te  del secondo.  I n  base  ad  u n a  serie di  
considerazioni ,  si conc lude  che l ' e f fe t to  p r i m o  delia 
ce fa lo t ina  sugli  e r i t roc i t i  6 u n a  lesione del ia  m e m b r a n a ,  
con success ivo  a d s o r b i m e n t o  di a l cune  p ro t e ine  dal  
p l a sma .  
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Agglutinins from Jerusalem Sage (Phlomis fruticosa) 
Agglu t in ins  ac t ive  aga ins t  h u m a n  b lood  group  A or t3 

r ed  cells a n d  w i th  l i t t l e  or no a c t i v i t y  for group O ceils 
h a v e  been  o b t a i n e d  f rom var ious  seeds, such  as Crotalaria 
striata 1, Crotalaria usraemonensis 3, Calpurnia aurea ~, So- 
phora japonica ~, Coronilla varia ~, Bandeiraea simplici- 
/olia (freshly h a r v e s t e d  seeds) 3, a n d  Caragna /rutex va r  
lati/olia 3. The  two Crotalaria agg lu t in ins  r eac t  more  
s t rong ly  w i t h  A (A1) cells, t h e  Calpurnia agg lu t in in  is 
a b o u t  as s t rong  w i t h  A as w i t h  B, and  t he  o the r s  are 
s t ronge r  w i t h  B cells. 

OTTENSOOSER, LEON a n d  SATO 6 r epo r t ed  such  agglu-  
t i n i n s  in  t h e  seeds of Crotalaria mucronata and  Crotalaria 
brevi/lora. Crotalaria mucronata how eve r  is a n o t h e r  n a m e  
for  Crotalaria striata. Crotalaria brevi/lora seeds were 
r epo r t ed  b y  BRILLIANTINE, ARANDA, FOSTER and  ALLEN 7 
to  con ta in - spec i f i c  a n t i - A  agglu t in ins .  T he  d i sc repancy  
could  be  due to  v a r i a t i o n  a m o n g  d i f fe ren t  s t r a in s  of t h e  
p l a n t  or to  v a r i a t i o n s  in  agg lu t in in  concen t r a t i on .  

W e  h a v e  found  in t i le  seeds of Phlomis/rut icosa (Jeru-  
sa lem Sage) of t h e  N a t u r a l  Order  Lab ia t i ae ,  agg lu t in ins  
wh ich  r eac t  s t rong ly  w i t h  A and  B cells a n d  fail  to  agglu-  
t i n a t e  O cells (Figure).  Th i s  is t h e  t h i r d  specific agg lu t in in  
to  be  found  ill Labiatiae, t h e  o the r s  be ing  t he  an t i -A  of 
Hyptis  suaveolens s a n d  t h e  a n t i - ( A + N )  of Moluccella 
laevis3. W e  here  descr ibe  t he  p roper t i e s  of t h e  Phlomis 
agg lu t in in .  

The  m e t h o d s  used  were  as descr ibed  p rev ious ly  1~ 
Screening  t e s t s  on  t i les aga ins t  va r ious  w a s h e d  red cells 
su spended  in  phys io logica l  sal ine so lu t ion  showed  t h a t  
t h e  Phlomis agg lu t in in  s t rong ly  a g g l u t i n a t e d  A13, A and  
B cells b u t  n o t  O cells. T i t r e  scores b y  t h e  t u b e  m e t h o d  
were :  A~-78, A3-64, B-57, 0-nil. A~ cells gave  t he  t yp ica l  
' w e a k - m i x e d  field '  a p p e a r a n c e  as is o b t a i n e d  w i t h  h u m a n  
group  B or O sera. Ax cells were n o t  agg lu t ina t ed .  The  
group  O p o l y a g g l u t i n a b l e  cells '13a '11 were s t rong ly  
agg lu t ina t ed .  A B  s e r u m  i n h i b i t e d  t h e  agg lu t in in .  The re  
was no  c ross reac t ion  w i t h  O cells su spended  in 30% 
b o v i n e  a l b u m i n  (Armour)  or t r e a t e d  w i t h  Vibrio cholerae 
n e u r a m i n i d a s e  (Behr ingwerke) .  P a p a i n - t r e a t e d  O cells 
were seen u n d e r  t h e  microscope  to  be  v e r y  weak ly  agglu-  
t i na t ed .  

A b s o r p t i o n  w i t h  A 1 cells abo l i shed  a c t i v i t y  for A 1 and  
B cells; a b s o r p t i o n  w i t h  B cells lef t  some ant i -A.  

The  agg lu t in in  was comple t e ly  i n h i b i t e d  b y  group  A 
secre tor  sal iva,  wh ich  was  a m o r e  effect ive  i n h i b i t o r  of 
t he  a g g l u t i n a t i o n  of B t h a n  of A cells. Group  B secre tor  
sa l iva  r e m o v e d  all  a c t i v i t y  for B l eav ing  s t rong  a c t i v i t y  
for A cells. 

I n h i b i t i o n  tes t s  w i t h  2% aqueous  so lu t ions  of s imple  
sugars  showed  t h a t  L-fucose, D-glucose, lactose,  sal ic in 
a n d  N-ace ty lg lucosamine  did  no t  i nh ib i t  t h e  agg lu t ina t ion .  
N - a c e t y l g a l a c t o s a m i n e  r e m o v e d  all  a c t i v i t y  for b o t h  A 
a n d  B cells; D-ga]actose r e m o v e d  a c t i v i t y  for  B b u t  n o t  
A cells. N - a c e t y l g a l a c t o s a m i n e  was a g rea t e r  i n h i b i t o r  of 
a g g l u t i n a t i o n  of B t h a n  of A cells. 

The  aggluf in ins  d id  no t  show the  t e m p e r a t u r e  effects 
( increased a n t i - B  a c t i v i t y  a t  lower t e m p e r a t u r e s  w i t h o u t  

, e n h a n c e m e n t  of ant i -A)  descr ibed  b y  OTTENSOOSER a n d  
SATO 13 for t he  a n t i - ( A + B )  agg lu t in in  of Crotalaria 
striata (mucronata). There  were i n d i v i d u a l  differences  in  
t he  s t r eng th  of a g g l u t i n a t i o n  of t he  va r ious  B cells, poss ib ly  
ana logous  to  those  descr ibed  b y  OTTENSOOSEE, LEON and  
SATO6 The  v a r i a t i o n  para l le led  t h e  s t r e n g t h  of r eac t ion  
w i t h  h u m a n  a n t i - B  and  could be  s h o w n  to  be  inverse ly  
p r o p o r t i o n a l  to  t he  H an t i gen  c o n t e n t  of t h e  va r ious  cells 
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as m e a s u r e d  b y  t he  a n t i - i t  agg lu t in ins  f rom the  seeds of 
Cerastium tomentosum, Lotus tetrago~4olobus, Laburnum 
alpinum, Cytisus sessilifolius a n d  Ulex europaeus. 

The  specif ic i ty  of t h e  Phlomis ]ruticosa agg lu t in in  is 
an t i - (A + B). The  resul t s  of a b s o r p t i o n  a n d  i n h i b i t i o n  
tes t s  s u p p o r t  th i s  v iew a n d  sugges t  t h a t  some specific 
an t i -A  m i g h t  also be  presen t .  The  poss ib i l i ty  t h a t  t h e  
e x t r a c t  con t a in s  free an t i -A  is on ly  of academic  impor -  
t a n c e :  Phlomis e x t r a c t  ac t s  as a n  an t i - (A  + B) reagen t .  

An  in t e r e s t i ng  aspec t  of t he  i n h i b i t i o n  s tud ies  is t h e  
g rea te r  i n h i b i t i o n  of a g g l u t i n a t i o n  of B cells b y  A-secre tor  
sa l iva  a n d  b y  N-ace ty lga lac tosamine ,  t he  chief  s t r u c t u r a l  
d e t e r m i n a n t  of A-specif ici ty.  This  m a y  be  exp la ined  b y  
t he  no t  un l ike ly  suppos i t ion  t h a t  t he  b i n d i n g  capac i t y  
of t h e  c ross - reac t ing  agg lu t in in  for B cells is n o t  as g rea t  
as for A cells so t h a t  i t s  a n t i - B  a c t i v i t y  is more  easi ly  
inh ib i t ed .  

An t i - (A  + B) agg lu t in ins  are well  k n o w n  to serologists.  
N o t  on ly  are t h e y  found  in t h e  seeds of va r ious  p lan ts ,  
b u t  also in va r ious  a n i m a l  sera  as he t e roph i l e  an t ibod ie s  
p roduced  in response  to var ious  s t imul i ,  o f ten  mic rob ia l  18. 
H u m a n  O se rum conta ins ,  in  add i t i on  to  specific an t i -A  
a n d  an t i -B ,  c ross - reac t ing  an t i - (A + B) an t ibod ies  wh ich  
h a v e  been  ex t ens ive ly  s tudied .  WIENER ~4 m a i n t a i n s  t h a t  
these  an t ibod ie s  are anti-C, specific for a fac to r  C c o m m o n  

to  A an d  B. DODD 15 an d  BIRD 16 t h o u g h t  t h a t  cross- 
r eac t ing  an t ibod ies  h a d  sepa ra t e  r ecep to r  s i tes  for A 
a n d  ]3. KABAT 11 an d  o thers  bel ieve t h a t  t h e  cross- reac t ion  
depends  on a s t r u c t u r a l  s imi la r i ty  b e t w e e n  A a n d  ]3. The  
sub jec t  h a s  been  reviewed b y  BIRD IS, RACE a n d  SANGER ~9, 
and,  more  recent ly ,  b y  DODD, LINCOLN a n d  BOORMAN 20. 
DODD has  a b a n d o n e d  t h e  concep t  of two sepa ra t e  recep- 
tors  for A an d  B in f a v o u r  of a single recep tor  an d  so, to  
some ex ten t ,  has  BIRI~ 2~, w h o s e  s u b s e q u e n t  abso rp t ion -  
e lu t ion  s tud ies  ind ica t ed  t h a t  h u m a n  group O sera  con-  
ta in ,  bes ides  specific an i i -A  an d  an t i -B ,  a he te rogeneous  
p o p u l a t i o n  of c ross - reac t ing  an t ibodies ,  some b e t t e r  
a d a p t e d  to A t h a n  to B an d  o the r s  b e t t e r  a d a p t e d  to  B 
t h a n  to  A. 

E x t r a c t s  of Phlomis/rulicosa or o the r  seeds which  con- 
t a i n  an t i - (A  + B) agg lu t in ins  could be  used in s t ead  of O 
sera  in  t h e  r ap id  select ion of g roup  O bloods.  However ,  
i t  shou ld  be  n o t e d  t h a t ,  un l ike  O sera, these  e x t r a c t s  do 
n o t  ag g l u t i n a t e  A~ ceils. 

Zusammen/assung. S a m e n  des L ippenb l i i t l e r s  Phlomis 
frutieosa ( Je rusa l em Salbei) e n t h a l t e n  e i n w i r k s a m e s A n t i -  
A- u n d  -B-Agglu t in in .  
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Strong agglutination of A 1 and B without agglutination of O ery- 
throcytes by Phlomis/rutieosa extract. 
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Effect of Haemagglutinating and Mitogenic Fractions of Phytohaemagglutinin on Electrophoretic 
Mobility of Lymphocytes and Macrophages 

The  man i fo ld  ac t iv i t i es  of p h y t o h a e m a g g l u t i n i n  (PHA),  
especial ly  those  capab le  of i nduc ing  b las togenes i s  a n d  
mi tos i s  in  n o r m a l  l y m p h o i d  cells in  cul ture ,  h a v e  been  
t h e  sub jec t  of m a n y  s tudies  in  r ecen t  years  a n d  h a v e  
been  comprehens ive ly  reviewed1.  However ,  t h e  m o d e  of 
ac t ion  of th i s  complex  p r e p a r a t i o n  ~ is no t  ful ly u n d e r s t o o d  
a n d  theor ies  a p p e a r  to  be  based  e i the r  on  t he  s imi l a r i t y  
to  specific s t i m u l a t i o n  of sensi t ized cells, i nd i ca t i ng  a n  
i m m u n e  mechan i sm,  or on  t he  sugges t ion  t h a t  P H A  acts  
b y  non-specif ic  b i n d i n g  to s i tes  on t he  cell surface  3,~. 
I n c u b a t i o n  of l y m p h o c y t e s  w i t h  P H A  resu l t s  in r e d u c t i o n  
of e lec t rophore t i c  m o b i l i t y  w h i c h  suggests  t he  presence  
of a r eac t ion  on  t he  cell surface  5. 

I n  t he  p r e sen t  s t u d y  t he  e lec t rophore t i c  m o b i l i t y  of 
l y m p h  node  cells a n d  of pe r i t onea l  m a c r o p h a g e s  was 
m e a s u r e d  fol lowing i n c u b a t i o n  w i t h  P H A  before  a n d  
a f te r  a b s o r p t i o n  of t he  h a e m a g g l u t i n i n .  

L y m p h  nodes  and  pe r i t onea l  m a c r o p h a g e s  were o b t a i n e d  
f rom a d u l t  H a r t l e y  s t r a i n  guinea-pigs  of e i the r  sex. Per-  

i tonea l  e x u d a t e s  were e x t r a c t e d  fol lowing t h e  in jec t ion  
of l iquid  pa ra f f in  ~ g iving p r e p a r a t i o n s  c o n t a i n i n g  macro-  
phages  an d  7-20 % lymphocy te s .  The  fo rmer  were 85-95 % 
viable ,  e s t i m a t e d  b y  dye  exclusion.  L y m p h o c y t e s  were 
e x t r a c t e d  f rom f resh ly  r e m o v e d  l y m p h  nodes  b y  t ea s ing  
t h e  t i ssue  t h r o u g h  50 an d  100 mesh  sieves a n d  t h e n  
wash ing  t h e  cells in  TC 199. These  were 5 0 - 6 0 %  viable .  
P H A - M  (Difco) was  used t h r o u g h o u t ,  a n d  h a e m a g g l u t i n i n  
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