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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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was abso rbed  ou t  w i t h  washed  h u m a n  red  cells ~. A prep-  
a r a t i o n  was also f r a c t i o n a t e d  on  S e p h a d e x  G100 columns.  
The  abso rbed  or f r a c t i o n a t e d  ex t r ac t s  were t i t r a t e d  for 
h a e m a g g l u t i n a t i n g  a c t i v i t y  w i t h  w a s h e d  h u m a n  red  cells, 
a n d  mi togen ic  a c t i v i t y  was assessed b y  a d d i n g  samples  
to  h u m a n  l y m p h o c y t e s  and  m e a s u r i n g  t h e  u p t a k e  of 
t r~t ia ted  t h y m i d i n e  a f t e r  3 days  in cu l tu re  s. 

E l e c t r o p h o r e t i c  m o b i l i t y  m e a s u r e m e n t s  were m a d e  on  
cell suspens ions  in TC 199. L y m p h o c y t e s  were used a t  
c o n c e n t r a t i o n s  of 5 • 106 cells pe r  ml  a n d  m a c r o p h a g e s  
a t  3 • 109 pe r  ml.  Celt suspens ions  were i n c u b a t e d  w i t h  
P H A  a t  a f ina l  d i lu t ion  of 1/600 or 1/3000 for 1 h a t  
r oom t e m p e r a t u r e  before  m e a s u r e m e n t s  were made .  
Mob i l i t y  was  m e a s u r e d  in a Z e i s s  C y t o p h e r o m e t e r  a t  
25 ~ on  cells no t  w a s h e d  a f te r  i n c u b a t i o n  w i t h  P H A  
a n d  con t ro l l ed  aga i n s t  u n t r e a t e d  ceils in  TC 199. 

Resu l t s  showed  t h a t  a b s o r b t i o n  reduced  t he  t i t r e s  of 
t h e  h a e m a g g l u t i n i n  to  1 : 2 or zero f rom an  in i t i a l  1 :10,000 
whi l s t  a p p r o x i m a t e l y  70% of t he  mi togen ic  a c t i v i t y  
r ema ined .  Co lumn  f r a c t i o n a t i o n  p roduced  1 f r ac t ion  w i t h  

Effect of phytohaemagglutinin preparations with and without 
haemagglutinating activity on electrophoretie mobility of a) lymph 
node ceils and b) peritoneal maerophages 

a) Lymphocytes~ 
Sample Migration Change Viability 

time from ( % ) 
(sec) control 

(%) 

Control 7.35 
+ PHA 1/600 (native) 9.35 
+ PHA 1/3000 (native) 8.60 
+ PHA 11600 (haemabsorbed) 7.10 

0 62 
28 47 
17 42 

--3 52 

b) Macrophages b 
Sample Migration 

time 
(sec) 

Change 
from 
control 
(%) 

h a e m a g g l u t i n a t i n g  a c t i v i t y  alone, b u t  fai led to give a n y  
c o m p o n e n t  c o n t a i n i n g  mi togen  alone. The  Tab le  gives 
t he  resu l t s  of e lec t rophore t i c  m e a s u r e m e n t s  and  shows 
a m a r k e d  r e d u c t i o n  in mobi l i ey  of l y m p h o c y t e s  a f te r  
t r e a t m e n t  w i t h  u n a b s o r b e d  P H A ,  a n d  w i t h  t he  h a e m a g -  
g l u t i n a t i n g  f ract ion.  This  r educ t i on  of mobi l i ty ,  however ,  
is a l m o s t  comple te ly  abol i shed  w h e n  abso rbed  P H A  is 
used. 

The  resu l t s  sugges t  t h a t  t he  h a e m a g g l u t i n a t i n g  f r ac t ion  
m a y  be  respons ib le  for t h e  e lec t rophore t i c  change .  These  
f indings,  wh i l s t  con f i rming  t h e  resu l t s  of earl ier  experi-  
m e n t s  w i t h  PHA~,  9, showed  t h a t  t he  mi togen ic  com- 
p o n e n t  of P H A  does no t  necessar i ly  r eac t  on  t he  surface  
of t he  cell, a t  leas t  no t  to  t he  e x t e n t  of b o u n d  molecules  
caus ing  a n  a l t e r a t i o n  of surface  charge.  F r a c t i o n a t i o n  of 
s imi la r  commerc ia l  p r e p a r a t i o n s  of P H A  19 yie lded 3 dif- 
f e ren t  c o m p o n e n t s  2 of wh ich  were mitogenic ,  wh i l s t  a 
more  r ecen t  s t u d y  yie lded 2 g lycopro te ins  3,11 of h i g h  a n d  
low mi togen ic  a c t i v i t y  w i t h  an  inverse  ra t io  of h a e m a g -  
g l u t i n a t i n g  ac t iv i ty .  The  s t a r t i n g  m a t e r i a l  indeed  showed 
no fewer t h a n  17 c o m p o n e n t s  on  a c r y l a m i d e  electro-  
phoresis .  This  b iochemica l  c o m p l e x i t y  was s u p p o r t e d  b y  
m a r k e d  v a r i a t i o n s  in  response  of l y m p h o c y t e s  s t i m u l a t e d  
w i t h  d i f fe ren t  p r e p a r a t i o n s  of P H A  in cu l tu re  is. I t  is 
suggested  t h a t  some a g g l u t i n a t i n g  a n d  mi togen ic  p roper -  
t ies  of P H A  m a y  occur  e i the r  on t he  same  molecule  s or 
2 molecules  f i rmly  b o u n d  to  each  other .  Th i s  m a y  exp la in  
t he  a b s o r p t i o n  o f  m i t o g e n  b y  l y m p h o c y t e s  4 a n d  also 
p rov ide  some e x p l a n a t i o n  for t he  a t t r a c t i ve ,  b u t  poss ib ly  
mis leading,  surface hypothes i s .  

Zusammenfassung. Die e l ek t rophore t i s che  Mobi l i t~ t  von  
L y m p h o z y t e n  und  M a k r o p h a g e n  wi rd  d u r c h  P h y t o -  
h a e m a g g l u t i n i n  u m  m e h r  sis  20% erniedr ig t ,  wobei  das  
le tz tere  n a c h  A b s o r b i e r u n g  des e r y t h r o z y t a g g l u t i n i e r e n -  
dell K o m p o n e n t e n  diese E igenscha f t  ver l ier t .  
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Control 6.70 0 
PHA 1/600 (agglutinin, 8.50 27 
no mitogenic activity) 
PHA 11600 (haemabsorbed, 6.85 4 
70 % mitogenie activity) 

Mean of 2 separate experiments, b Mean of 4 separate experiments. 
Each single result represents the mean of 20 electrophoretic measure- 
ments. 
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Specif i ty  of the I m m u n o l o g i c a l  Inhibit ion of the 

I n  t h e  p a s t  few years  a g rea t  progress  ha s  b e e n  n o t e d  
in our  knowledge  a b o u t  mode  of ac t ion  and  t he  s t r u c t u r e  
of t he  po lypep t i de  cha in  of p a r a t h y r o i d  h o r m o n e  1. On 
t he  o the r  hand ,  t h e  immuno log i ca l  a c t i v i t y  a n d  speci f i ty  
of th i s  h o r m o n e  ha s  n o t  been  f ina l ly  de t e rmined .  The  
a i m  of th i s  work  was to f ind  ou t  if t he re  is a n y  cor re la t ion  
b e t w e e n  t he  biological  a n d  immunOlogica l  a c t i v i t y  of 
t h e  h o r m o n e  a n d  t h e  p r o b l e m  of i t s  specif i ty.  

Materials and methods. T he  sources of p a r a t h y r o i d  
h o r m o n e  came  f rom fresh h u m a n  (from autopsy) ,  b o v i n e  

Parathyroid  H o r m o n e  Act iv i ty  

or pig  g lands  (from s l augh te r  house).  I m m u n i z a t i o n  was  
pe r fo rmed  us ing  r a b b i t s  of t i le V i e n n a  wh i t e  race. The  
a c t i v i t y  of t he  h o r m o n a l  p r e p a r a t i o n s  was m e a s u r e d  on  
p a r a t h y r o i d e c t o m i z e d  Sprague -Dawley  rats .  

Two k inds  of t he  ac t ive  h o r m o n a l  m a t e r i a l  were used:  
n a t i v e  g land  homogena t e ,  cal led in th i s  work  e x t r a c t  

1 j .  T. POTTS JR., G. D. AURBACH and L. M. SHERWOOD, Proc. natn. 
Acad. Sci., USA 5d, 1743 (1965). 


