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Blood 9roup substance activity of intrinsic factor preparations 

.~PRINGER, ROSE AND (;YORGY 1 h a v e  f o u n d  t h a t  h igh  bloo( l  g r o u p  A, 13 a n d  t f  s u b s t a n c e  
a c t i v i t i e s  w e r e  p r e s e n t  in a l l  of  8 h i g h l y  p u r i f i e d  i n t r i n s i c  f a c t o r  p r e p a r a t i o n s ,  i : u r t h e r m o r e ,  LATNI~:R, 
MERRILLS ANI) RAINF- 2 h a v e  r e p o r t e d  t h a t  t h e i r  i n t r i n s i c  f a c t o r  p r e p a r a t i o n  p o s s e s s e d  w e l l - m a r k e ( l  
b l o o d  g r o u p  s u b s t a n c e  a c t i v i t y ,  a l t h o u g h  u l t r a c e n t r i f u g e  e x p e r i m e n t s  (lid n o t  r e v e a l  t h e  p r e s e n c e  
of  t h e  u s u a l  1)lood g r o u p  s u l ] s t a n c e s .  

In v i e w  of t h e s e  f a c t s  w e  t ie( ideal  to  t e s t  s o m e  of  o u r  i n t r i n s i c  f a c t o r  p r e p a r a t i o n s  for  p o s s i b l e  A, 
B a n d  t t  a n t i g e n  a c t i v i t y  a n d  to  c o m p a r e  t h i s  w i t h  t h e  c l i n i ca l  a c t i v i t y .  

I n t r i n s i c  f a c t o r  a c t i v i t y  w a s  a s c e r t a i n e d  1]y d a i l y  o r a l  a d m i n i s t r a t i o n  of  t i le  p r e p a r a t i o n  t o g e t h e r  
w i t h  c y a n o c o b a l a m i n  (5 IO m i e r o g r a i n s ,  m o s t l y  1]ound)  to  p a t i e n t s  w i t h  p e r n i c i o u s  a n e m i a  in r e l a p s e  
w i t h  a n  in i t i a l  b l o o d  c o u n t  of less t h a n  2 m i l l i o n s  of  e r y t h r o c y t e s  p e r  m m  a. B l o o d  c o u n t s  an(i  h e m o -  
glt)l]in d e t e r m i n a t i o n s  w e r e  p e r f o r m e ( 1  b e f o r e  an( l  a t  l e a s t  o n  t i le  f i rs t ,  s e v e n t h ,  f o u r t e e n t h  an( l  t w e n t y  
f i r s t  (lily of  t h e  t r e a t m e n t .  R e t i c u l o c y t e s  w e r e  c o u n t e d  d a i l y .  T h e  p r e p a r a t i o n s  w e r e  c o n s i d e r e d  as  
f u l l y  a c t i v e  if t h e y  g a v e  a n  i n c r e a s e  o f  a t  l e a s t  1.2 m i l l i o n s  of  e r y t h r o c y t e s  p e r  m m  a in 21 d a y s ,  
its m o d e r a t e l y  a c t i v e  w i t h  a n  i n c r e a s e  of  0 .6  in i l l ion  z.z mi l l ions ,  a n d  as  i n a c t i v e  w i t h  a n  i n c r e a s e  
of  less t h a n  o .0  mi l l i on .  A l t h o u g h  a n  o c c a s i o n a l  p a t i e n t  w i t h  p e r n i c i o u s  a n e m i a  m a y  s h o w  a s l i g h t  
o r  t r a n s i e n t  h e m a t o p o i e t i c  r e s p o n s e  f o l l o w i n g  t h e  d a i l y  o r a l  a d m i n i s t r a t i o n  of 5 i o  m i c r o g r a m s  of  
v i t a m i n  Bz~ w i t h o u t  a d d e d  i n t r i n s i c  f a c t o r ,  w e  d i d  n o t  r e g u l a r l y  a d i n i n i s t e r  t h i s  close of  v i t a m i n  B12 
its a n  o r a l  c o n t r o l  t h e r a p y  b e f o r e  t h e  t e s t .  W e  b e l i e v e  t h a t  t h e  r e m o t e  p o s s i b i l i t y  t h a t  s o m e  r e s p o n s e  
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m i g h t  occur fol lowing such smal l  da i ly  doses of v i t a m in  l~a2 does not  jus t i fy  a p ro longa t ion  of the  
t es t  per iod in eve ry  case. 

The serological  a c t i v i t y  was  de te rmine i /  with the  a g g l u t i n a t i o n  inh ib i t ion  t e s t  of MORGAN ANI) 
VAN HEININGEN a. ] ' l ie ant i  A serum had  a l i t e r  of I :64  towards  Ao e ry t h rocy t e s  and  the  an t i  t I  
serum of i : 8 t owards  O e ry th rocy tes .  Both  an t i se ra  were of h u m a n  origin. The resul ts  of the  de te rmi-  
na t ions  of the  A and H an t igen  a c t i v i t y  given in Table  I are expressed  in t e rms  of t i le  reciprocal  
inh ib i t ion  t i ter .  None of the  p r epa ra t i ons  showed any  reac t ion  in the t es t  for B ant igen  ac t iv i ty .  

T A B L E  I 

R E S U L T S  O F  " r i l e  D E T E R M I N A T I O N S  O F  B L O O D  G R O U P  S U B S T A N C E  A C T I V I T Y  

IN  I N T R I N S I C  F A C T O R  P R E P A R A T I O N S  

(7IinicM h'sts Blood ~roup suhstance activity* 
{reciprocM inhibition titer) 

Preparttlu) n .! 11 
l)ailv dose** ,tclivitv 

(m~) per mg per daily dos'c per mg per daily dc)se 

I .E .  650 A 4.8 inac t ive  iooo 480o IO 48 
I.F. 8 6 o A  i n a c t i v e * ' '  IOOO o.2 . 
I .F. 9-'2 5.o inac t ive  lOOO 5ooo 2o lOO 
I .F.  I I 8 7  1.o n iode ra t e ly  ac t ive  Iooo 1ooo 5 5 
I .F.  I344 1.o m o d e r a t e l y  ac t ive  2ooo 2ooo 75 75 
I .F. 55 ° [2. 7 ac t ive  looo 13000 75 95 o 
[.1:. 702 2.o ac t ive  IOOO 2000 1 o 20 
I .F.  I34-  i .o  ac t ive  IOOO lOOO 75 75 
I .F.  1345 l .o ac t ive  I ooo i ooo 35 35 

* Blood group B subs tance  a c t i v i t y  couM not  be d e m o n s t r a t e d  in any  of the  prepara t ions .  
* * Act ive  p r epa ra t i ons  were given in a da i ly  dose of I or 2 oral  U.S.P. units .  I n a c t i v e  p r epa ra t i ons  

represen ted  an equ iva l en t  a m o u n t  of s t a r t i n g  ma te r i a l  (hog p}lor ic  mucosa) excep t  for I .F. (~-';, 
where  a much h igher  dose was given. 

*** I.F. 80o A has  not  been tes ted  c l in ica l ly  bu t  would ce r t a in ly  have  been inac t ive  because  after-  
wa rds  the  s t a r t i n g  ma te r i a l  was  found to be inac t ive .  

:ks n l ay  lie seen froin the  t ab l e  the  A a n t i ge n  a c t i v i t y  per  nlg subs tance  is p r ac t i ca l l y  the  santo 
for c l in ica l ly  ac t ive  and inac t ive  p repara t ions .  Per  da i ly  dose the  c l in ica l ly  inac t ive  p r epa ra t i ons  
[.F. 656 A and I.F. 922 show an even higher  t i t e r  t h a n  the  c l in ica l ly  ac t ive  I .F. 762, [.F. i34,_ and 
I .F.  I345, whereas  t i le  mos t  impure  p r e pa r a t i on  I .F. 55 ° has  the  h ighes t  A an t igen  ac t iv i ty .  For  
the H an t igen  a c t i v i t y  per  mg subs tance  more  d i f ferent ia t ion  was found. Here, too, the t i l e r  per  
cl inical  da i ly  dose of the inac t ive  p repa ra t i on  f . f ' .  9->2 is much  higher  t h a n  t h a t  of the ful ly  ac t ive  
I .F.  70;,  and  again  the  h ighes t  an t igen  a c t i v i t y  is shown by  the  crude p repa ra t i on  I .F. 55 o. 

Vrom these  d a t a  i t  can be concluded  t h a t  there  is no corre la t ion  be tween  in t r ins ic  fac tor  a c t i v i t y  
and  the  blood group A or H subs tance  ac t iv i ty .  Therefore, y a t  least  a g rea t  deal  of the  blood 
group  A and H subs tance  ac t iv i t i e s  in our in t r ins ic  fac tor  p r epa ra t i ons  m u s t  resul t  from c o n t a m i n a n t s .  
However ,  we do not  exc lude  the  poss ib i l i ty  t h a t  in t r ins ic  factor  i tself m i g h t  show some blood groutI 
A or H subs tance  ac t iv i ty ,  since none of the c l in ica l ly  ac t ive  in t r ins ic  factor  p r epa ra t i ons  t es ted  
so far by  us, by  SPR[NGER et a l )  or by  LATNER el al. 2, was free from serological  ac t iv i t .  

Our  p r epa ra t i ons  did not  show a ny  blood group B subs tance  a c t i v i t y  and th is  proves  t h a t  no 
re la t ionsh ip  a t  all  ex is t s  be tween  in t r ins ic  factor  a c t i v i t y  (from hog mucosa)  and blood group B 
subs tance  ac t iv i ty .  

Our t h a n k s  are due to Dr. J. J. VAN I,OC, HEM, Jr.,  Direc tor  of the  Cent ra l  l , a b o r a t o r y  of the  
Blood Transfus ion  Service of the  Ne the r l ands  Red Cross for the  faci l i t ies  p rov ided  to perform the  
serological  tests.  
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