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I t  has  r ecen t ly  been  shown  t h a t  t h y m u s - d e p e n d e n t  
cells p l ay  a n  essent ia l  role in  t he  response  to oxazolone  15. 
W e  h a v e  p rev ious ly  ind ica t ed  14 t h a t  D M B A  given  a t  
b i r t h  ac ts  on  t h e  t h y m u s ,  a n d  cons equen t l y  m a i n l y  on  t he  
long- l ived t h y m u s - d e p e n d e n t  l y m p h o i d  cell p o p u l a t i o n  
ca r ry ing  immuno log i ca l  m e m o r y  16,~7, t h a t  in r oden t s  
h a v e  a p o t e n t i a l  life span  of some m o n t h s  is. Therefore,  if 
some t h y m u s  cells h a v e  escaped f rom t he  effect  of t he  
carcinogen,  we can  as sume  t h a t  a t  20 to 30 days  of age, a t  
leas t  p a r t  of t i le t h y m u s - d e p e n d e n t  cell p o p u l a t i o n  is 
p re sen t  a n d  D M B A  fails to  exe r t  a n  i n h i b i t o r y  effect  on 
ce l lmed ia ted  i m m u n i t y :  

B e t w e e n  90 to  100 days,  i.e. up  to a n  age co r re spond ing  
a p p r o x i m a t e l y  to  one - th i rd  of t h e  life s p a n  of a mouse,  t he  
long- l ived t h y m u s - d e p e n d e n t  l y m p h o c y t e s  could be  
a l m o s t  comple t e ly  e l imina t ed  b y  t he  effect  of D M B A  
g iven  a t  b i r th ,  and  b y  t h e  i n v o l u t i o n  of t he  cells de r ived  
f rom those  wh ich  escaped t h e  effect  of t he  carcinogen.  
The i r  dep le t ion  expla ins  t he  fa i lure  of t h e  a d u l t  mice  
g iven  D M B A  a t  b i r t h  to  show a n o r m a l  de layed  h y p e r -  
s ens i t i v i ty  response.  

W e  h a v e  p rev ious ly  shown  t h a t  D M B A  in jec ted  a t  
b i r t h  in  mice  g rea t ly  r e d u c e s  t h e  p r i m a r y  i m m u n e  re- 
sponse  pr ior  to  t he  appea rence  of t h e  t u m o u r s  13. The  
p r e s e n t  resul t s  i nd i ca t e  t h a t  such  t r e a t m e n t  also reduces  
ce l l -media ted  i m m u n i t y .  T he  r educ t i on  of b o t h  h u m o r a l  
a n d  ce l l -media ted  i m m u n e  responses  is t h u s  c o m p a t i b l e  
w i t h  t h e  sugges t ion  t h a t  t he re  is a r e l a t ionsh ip  be tween  
i m m u n o d e p r e s s i o n  and  t he  h igh  f r equency  of t u m o u r s  
t h a t  D M B A  t r e a t m e n t  induces  13,14,19. 

Riassunto. U n a  iniezione n e o n a t a l e  di 100 ~g di D M B A  
in t op i  B A L B / c  e Char l e s -Rive r  depr ime  la r i spos ta  im-  
m u n i t a r i a ,  a t ipo  ipersens ib i l i t s  r i t a r d a t a ,  in  an ima l i  di  
90-100 giorni  di eta,  m e n t r e  n o n  pa re  agire  come f a t t o r e  

d e p r i m e n t e  in top i  v a l u t a t i  20-30 giorni  dopo la na sc i t a  
ed il t r a t t a m e n t o  oncogeno.  
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Further Studies  on Bovine  Red Cells Hav ing  a Different Glycoprote in  Coat 

In  a p rev ious  s t u d y  I an t igen ic  p roper t i e s  of b o v i n e  
n e u r a m i n i c  acid (NA) con ta in ing  e r y t h r o c y t e  muco id  
p r e p a r a t i o n s  h a v e  been  repor ted ,  us ing  reagen t s  for t he  
b lood group  an t igens  in all b o v i n e  b lood group-sys tems ,  
whereas  i m m u n i z a t i o n  p rocedures  w i t h  t he  same glyco- 
p ro te ins  were less successful 2. A n e x t  s tep  was t he  
i nves t i ga t i on  of some he te roph i l i c  recep tors  of t he  NA-  
free muco id  a. F ina l ly ,  a cor re la t ion  was found  b e t w e e n  
t he  th i ckness  of t h e  ou te r  N A - c o n t a i n i n g  g lycopro te in  
layer  of t he  red  cells (rbc) a n d  d i f fe ren t  fo rms  of t h e i r  
agg lu t inab i l i t y  w i t h  special  r ega rd  to ' i n com pl e t e '  an t i -  
bodies  4. 

N A - c o n t a i n i n g  recep tors  - l ike MN in h u m a n  rbc  - 
h a v e  no t  been  de tec ted ,  excep t  m y x o v i r u s - r e c e p t o r s l .  A 
c o m p r e h e n s i v e  rev iew of d i f fe ren t  recep tors  (virus, bio-  
logical, serological  and  pharmacolog ica l ) ,  where  N A  is 
involved ,  has  been  g iven  elsewhere 5. R e c e n t l y  a con t r i bu -  
t i on  has  been  m a d e  6 invo lv ing  N A  c o n t a i n i n g  b lood 
group  receptors  in  t h e  b o v i n e  i soan t igen  sys tem.  I t  was  
obse rved  t h a t  N A  is i nvo lved  in t he  specif ic i ty  of t he  
F - a n t i g e n  in bov ine  rbc. T he  a s s u m p t i o n  is based  on  t he  
fol lowing e x p e r i m e n t a l  d a t a :  a) The  F - a n t i g e n  is inac-  
t i v a t e d  b y  n e u r a m i n i d a s e  a n d  b) in F / F  h o m o c y g o t e  
r b c - s t r o m a  ti le N A - c o n t e n t  is la rger  t h a n  in F / V  rbc  and  
in t h e  l a t t e r  la rger  t h a n  in V / V  rbc.  

I n  spi te  of these  conv inc ing  da ta ,  however ,  t he  fol- 
lowing should  be  t a k e n  in to  considerat ion: ,  1. Obv ious ly  
t h e  F - a n t i g e n  h a v i n g  N A  is no t  p a r t  of t he  ou te r  muco id  
layer  and  accord ing ly  deeper  in  t he  m e m b r a n e  because  
o therwise  a) F should  be  i~artly r e m o v e d  b y  p ro teo ly t i c  
enzymes  and  b) the  co r respond ing  a n t i b o d y  should  be  
a n  agg lu t i na t i ng  one because  of t he  superf ic ia l  ' ou ts ide '  
loca l iza t ion  of the  an t igen  c) t he  muco id  should  be  a 
b e t t e r  i nh ib i t o r  (it  i nh ib i t s  on ly  weakly) .  

2. Accord ing ly  t he  F - a n t i g e n  could be long  to t he  NA-  
c o n t a i n i n g  glycolipid f r ac t ion  of t h e  s t roma.  This  would 
imp ly  a) r e m o v a l  b y  glycolipid e x t r a c t i o n  ( m e t h a n o l /  
chloroform) b) c rossreac t ion  of t he  a n t i - F  w i t h  o t h e r  

1 G. UHLENBRUCK and D. O. SCHMID, Z. ImmunForsch. 723, 466 
(1962). 

2 H. HANSEN and G. UHLENBRUCK, Z. ImmunForseh. 131, 453 
(1966). 

3 G. UHLENBRUCK and M. KROPE, Z. ImlnunForseh. 725, 285 (1963). 
4 G. UHLENBRUCK, G. V. F. SEAMAN and R. R. A. COOMBS, Vox 

sang. 72, 420 (1967). 
5 G. UHLENBRUCK and W. GIELEN, Fortschr. Neurol., 38, 202 (1970). 
3 C. L. HATHE~VAY, D. F. WESEI.I, T. M. LIJDWlCK and H. C. HINES, 

Vox sang. 77, 204 (1969). 



15.8. 1970 Specialia 901 

rbc, for i n s t ance  cat,  h a v i n g  the  same  N A  c o n t a i n i n g  
glycol ipid p a t t e r n  ~, s. 

3. I t  is k n o w n  t h a t  t he  N A  of bov ine  rbc  consis ts  of 
2 forms, N - a c e t y l - N A  a n d  N-glycoly l -NA~;  the re fore  
a) do d i f fe ren t  a m o u n t s  of these  2 N A  occur  in  t he  F/F, 
F / V  and  V /V  rbc, in o t h e r  words :  can  i t  be  t h a t  F / F  
rbc  h a v e  on ly  N-ace ty l -NA,  whereas  for i n s t ance  V /V  
h a v e  on ly  t he  N-glycolyl  c o m p o u n d  ? b) Do d i f fe ren t  
fo rms  of he t e roph i l e  c r y p t a n t i g e n s  8 a p p e a r  in  F / F  a n d  
V /V  cells a f t e r  n e u r a m i n i d a s e  t r e a t m e n t  ? c) Is  t he re  
a n y  c ross reac t ion  b e t w e e n  a n t i - F  a n d  o the r  an t ibod ie s  
or he te roph i l i c  agg lu t in ins  aga ins t  N A - c o n t a i n i n g  recep- 
to rs  ~ ? 

The  a im  of th i s  i nves t i ga t i on  was to  see w h e t h e r  t h e r e  
is a n y  re l a t ionsh ip  be t w een  t h e  N A  c o n t a i n i n g  F - a n t i g e n  
or t he  F / V - s y s t e m  and  t he  d i f fe rent  q u a n t i t y  of t he  rbc  
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g lycopro te in  coat ,  as has  been  s t a t e d  earl ier  4. The  F igure  
shows t h a t  t h e  p ronase- re leasab le  a m o u n t  of g lycopro te in  
N A  d e m o n s t r a t e s  no  d i rec t  cor re la t ion  to  t he  F / F  or 
V /V  genet ic  backg round ,  a l t h o u g h  i t  is r e m a r k a b l e  t h a t  
F / F  ceils usua l ly  h a v e  a h igh  a m o u n t  of N A  (Type 3), 
whereas  in F / V  a n d  V /V  rbc  more  examples  of t h e  t h i n  
g lycopro te in  l ayer  cells do occur  (Type 1). The  m e t h o d  
of th i s  q u a n t i t a t i v e  N A  e s t i m a t i o n  ha s  been  descr ibed 
in full de ta i l  earl ier  ~, 9. S imi la r  resul t s  h a v e  been  ob t a ined  
b y  us ing  a c o m b i n e d  m e t h o d  w i t h  n e u r a m i n i d a s e  a n d  
e - c h y m o t r y p s i n  v,9 and  m e a s u r i n g  a p p r o x i m a t e l y  t he  
t o t a l  NA. 

F r o m  these  expe r imen t s ,  i t  m a y  be  conc luded  t h a t  t he  
F / V  blood group  s y s t e m  in b o v i n e  rbc  obv ious ly  does no t  
exclus ive ly  govern  t he  express ion  of t he  ou te r  N A  glyco- 
p ro t e in  coa t  of t h e  ceils, b u t  does a p p a r e n t l y ,  as pre-  
v ious ly  s t a t e d  6, also inf luence  t he  s t r o m a  (glycolipid ?) 
associa ted  NA, t he  more  as we found  some loss of N A  
g lycopro te in  d u r i n g  s t r o m a  p r epa ra t i on .  There fore  t h e  
pro tease- re leased  N A  c a n n o t  be  r ega rded  as a su i t ab le  
tool  for i nves t i ga t i ng  th i s  b lood  group  sys tem,  because  
no  d i rec t  cor re la t ion  to  t he  F / V  s y s t e m  could be  found.  

Zusammen/assung. U n t e r s u c h u n g e n  fiber den  pronase= 
lab i len  Ante i l  der  ~usseren  n e u r a m i n s ~ u r e h a l t i g e n  Glyko-  
p r o t e i n s e h i c h t  ve r sch iedene r  R i n d e r e r y t h r o z y t e n  e rgeben  
bet  den  e inze lnen  T ie ren  zwar  s ign i f ikan te  Unte r sch iede ,  
die j edoeh  in ke iner  d i r ek t en  B e z i e h u n g  zu den  ebenfa l l s  
neuramins~Lurehal t igen F - A n t i g e n e n  dieser  Zellen s tehen.  

G. UHLENBRUCK a n d  D. O. SCHMID 

Medizinische Universitiitsklinik, 
Kerpenerstrasse 15, D-5 K61n 47 (Germany), and 
Institut /i~r Blutgruppen- und Resistenzforschung, 
Haydnstrasse 71, D-8 Mi~nchen 75 (Germany), 
2 February 7970. 

7 G. UHLENBRUCK, A. ROTHE and G. I. PARDOE, Z. ImlnunForsch. 
136, 79 (1968). 

8 G. WINTZER a n d  G. UHLENBRUCK, Z. h n m u n F o r s c h .  133, 60 
(1967). 

9 G. UHLENBEUeK and H. J. SE~RBUNDT, Bibl. haemat. 32, 337 
(1969). 

10 Acknowledgment. The help of Mrs. M. HEGGEN is gratefully 
acknowledged. The work was supported by Deutsche Forschungs- 
gemeinschaft. 

Corre la t ion  b e t w e e n  E l e c t r o p h o r e t i c  Mobi l i ty  and H e a v y  Chain S u b - c l a s s e s  of R e s i d u a l  IgG f r o m  
Pat i en t s  w i t h  Severe  H y p o g a m m a g l o b u l i n a e m i a  

Prev ious  s tud ies  1 of n o r m a l  I gG  b y  isoelectr ic focusing 
e s t ab l i shed  t h a t  f rac t ions  of p H  nea r  7.0 were r ich  in 
IgG2 a n d  t h a t  IgG1 and  IgG3 - r ich  f rac t ions  were 
o b t a i n e d  a t  p H ' s  h ighe r  t h a n  8.0. Th i s  resu l t  is cons i s t en t  
w i t h  t h e  r epo r t ed  fas t  m o b i l i t y  of IgG2 monoc lona l  
p ro t e in s  in  r e l a t i on  to  p ro t e in s  of o t h e r  sub-classes2,  a. 

I n  a r ecen t  s t u d y  (results  to  be  publ i shed)  we h a v e  
d e m o n s t r a t e d  a b n o r m a l i t i e s  in  t he  d i s t r i b u t i o n  of I gG  
h e a v y  cha in  sub-classes  in  sera  f rom p a t i e n t s  w i t h  severe 
h y p o g a m m a g l o b u l i n a e m i a .  

A l t h o u g h  m o s t  res idua l  IgGs  f rom h y p o g a m m a g l o u b -  
l inaemic  sera  show an  e lec t rophore t i c  m o b i l i t y  s imi la r  to  
t h a t  of n o r m a I  IgG,  in  some ins t ances  p ro t e in s  showing  
a b n o r m a l  e lec t rophore t i c  mob i l i t y  h a v e  been  descr ibed  4-6. 
I n  t he  p r e s e n t  s t u d y  we t r i ed  to  cor re la te  t h e  electro-  

phore t i c  mob i l i t y  of res idua l  IgG w i t h  t h e  h e a v y  cha in  
sub-class  d i s t r ibu t ion .  

Material and methods. 11 sera c o n t a i n i n g  80-120 m g /  
100 ml  of I gG  were chosen  ou t  of a series of 16, p rev ious ly  

1 A. HOWARD and G. VIRELLA, Proc. X V I I t h  Coll. Prot .  Biol. Fluids,  
Brugge 1969 (Pergamon,  London 1970), p. 369. 

2 j .  GERGELY, G. A. MEDGYESI and D. R. STANWORTH, Immuno-  
chemis t ry  4, 369 (1967). 
R. JEFFERIS, P. D. WESTO~, D. R. STANWORTH and J. R. CLAMP, 
Nature  279, 646 (1968). 

4 R. HO~G and R. A. GOOD, Science 156, 1102 (1967). 
5 M. SELIGMAN, G. MESHAKA and F. DANON, Rev. fr. E tud .  clin. 

biol. 72, 604 (1967). 
H. GOLEBIOWSKA and D. S. ROWE, Clin. exp. Immun .  2, 275 (1967). 


