
15.10. 1975 Speeialia 1229 

All the  groups  of mice p roduced  a n t i b o d y  t oward s  the  
homologous  coxsackievirus  used for infection.  There  was 
no corre la t ion be tween  the  e x t e n t  of th is  response  and  
depress ion  of im mune  response  towards  he tero logous  
ant igens .  

Discussion. Coxsackieviruses  display a p r o m i n e n t  age- 
d e p e n d e n t  pa thogen i c i t y  in mice ,  adul t s  being re la t ively  
res i s tan t .  Never theless ,  infect ion of adul t  mice wi th  6 ou t  
of the  9 sero types  examined  exe r t ed  a s ignif icant  depress ion 
of t he  im m une  reac t iv i ty  of the  hos t  to unre la ted  ant igens .  
Coxsackieviruses  A-15, B - l ,  B-2, B-4 and  B-6 depressed  
the  a n t i b o d y  response  to e i ther  SRBC or poliovirus 1 or 
b o t h  and  coxsackievirus  B-3 depressed the  ce l l -media ted  
c o n t a c t  sens i t iv i ty  to  oxazolone,  as well as the  humora l  
responses .  

The  d a t a  collected so far do no t  give m u c h  ins ight  on 
the  m e c h a n i s m  of t he  immunodepress ion  observed.  The  
lack of corre la t ion be tween  occurrence of immu n o -  
depress ion  and  e x t e n t  of a n t i b o d y  response  to t he  cox- 
sackievirus  used for infect ion seems to  exclude immu n o -  
logical compe t i t i on  and  suggests  a less aspecific mode  of 
act ion.  Coxsackieviruses have  been de tec ted  in t he  
spleen14 ~7 and  in l y m p h  nodes  ~4 of adul t  mice for several  
days  af ter  infect ion,  b u t  i t  is no t  known whe th e r  the  
presence  of virus  resul ts  f rom local repl icat ion or f rom 
dra inage  of o the r  organs.  In  one s tudy  iv, no microscopical  
lesions suggest ive  of virus repl icat ion were seen in the  
spleen;  in ano the r  s t u d y t S  ex tens ive  degenera t ion  
of t h e  l y m p h o i d  e lements  of t he  t h y m u s  were observed 
b u t  were  a t t r i b u t e d  to i n t e r cu r r en t  reovirus  infection.  
F u r t h e r  s tudies  t h a t  m i g h t  clarify t he  mechan i sm of 
immunodepres s ion  are u n d e r w a y  in th is  labora tory .  

"Whatever the  mechanism,  young  mice, which  are more  
sens i t ive  to coxsackieviruses,  should conce ivably  be more  
severe ly  immunodepres sed  t h a n  adul t  mice. In  th is  con tex t  
it  should  also be considered t h a t  the  process  of immuno-  
logical m a t u r a t i o n  wi th  ageing can be more  dras t ica l ly  
impa i red  by  viral  infect ions  t h a n  fully es tabl ished 
immunologica l  r eac t iv i ty  12. 

An i m p a i r m e n t  of i m m u n e  funct ions  m i g h t  occur also 
in t he  course of h u m a n  coxsaekievirus  infect ions and so 

expla in  the  clinical observa t ions  referred  to  in t he  
in t roduc t ion .  Moreover ,  it  m i g h t  he lp  to  expla in  t he  
poor  serological responses  to live pol iovirus  vaccines  in 
chi ldren excre t ing  enteroviruses1% a p h e n o m e n o n  t h a t  
so far  has  no t  been  sa t is fac tor i ly  unde r s tood  ~0 Coxsackie- 
viruses  have  been  impl ica ted  in t he  ae t io logy of congeni ta l  
h e a r t  ma l fo rma t ions  St. The p r e s e n t  f indings sugges t  t h a t  
infect ion of the  embryo  wi th  these  vi ruses  migh t  also be 
responsible  for congeni ta l  immunologica l  defects ,  in 
ana logy to  w h a t  can h a p p e n  in in t r au te r ine  rubel la  
infec t ion  22. 

Summary. Adul t  mice infec ted  wi th  coxsackieviruses  
A-15, B- l ,  B-2, B-4 and  B-6 showed depressed  a n t i b o d y  
responses  to unre la ted  an t igens ;  mice infected wi th  
coxsackievirus  B-3 deve loped  reduced  humora l  and  cell- 
med ia t ed  i m m u n e  responses.  These  f indings  m i g h t  have  
clinical and epidemiological  impl icat ions .  
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A n t i g e n i c  H e t e r o g e n e i t y  a m o n g  M o n o c l o n a l  IgM: O b s e r v a t i o n s  on  G u i n e a - P i g  Sera  

Antigenica l ly  d i s t inc t  subclasses of immunoglobul ins  
have  been del ineated for IgG 1, 2 and IgA a-5, and found  to 
depend  on s t ruc tura l  differences.  The s i tua t ion  regard-  
ing IgM is, however ,  still  unclear.  Ant igenic  differences 
have  been  repor ted  by  several  inves t iga tors  6-~~ b u t  no 
corre la t ion be tween  the  groups found in di f ferent  labora-  
tor ies  has  emerged.  In  t he  p resen t  s tudy,  ant igenic  
subgroups  were sought,  ut i l izing monoclonal  componen t s  
f rom h u m a n  sera and  ant i sera  raised in guinea-pigs,  
since observa t ions  w i t h  %-macroglobul in  an t i se ra  had  
indica ted  guinea-pigs to be more  sens i t ive  to ant igenic  
differences in pr imates ,  t h a n  are r a b b i t s n .  

Material and methods. Sera f rom 54 pa t i en t s  w i th  
e lec t rophore t ica l ly  de tec ted  IgM bands  were used, which  
h a d  been  kep t  frozen a t  - -20~ for periods up to 5 years.  
M-componen t s  were  isolated by p repa ra t ive  electro-  
phores is  in agarose gel, followed by  gel f i l t ra t ion on 
Sephadex  G 200. Immunoe lec t rophores i s  and Ouch te r lony  
double  diffusion was pe r fo rmed  in 1% agarose on 25 • 75 
m m  glass slides. Guinea-pigs in groups of 3 were immunized  
by  s.c. inject ion wi th  50 ~zg of an t igen  in comple te  F r e u n d ' s  
a d j u v a n t  a t  weekly  intervals .  In  all, 9 ant igens  were  
used for immuniza t ion .  The animals  were sacrificed 4 

weeks af ter  the  s tar t ,  and exsangu ina ted  by  hea r t  
punc ture .  The yield was up to 12 ml of blood. Absorp t ions  
were pe r fo rmed  a t  37~ for 1 h and  4~ for 15 h. 2 
animals  in each of 2 groups were lost dur ing the  immuniza-  
t ion  and thus  left  no ant i serum.  
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Results. All ant i sera  gave s t rong prec ip i ta t ion  lines 
wi th  puri f ied no rma l  IgM and  also reac ted  wi th  all 
t e s t ed  macroglobul inemic  sera. In  addi t ion  t h e y  showed 
individual  specif ici ty for t he  IgM used as ant igen,  as 
d e m o n s t r a t e d  by  spur  fo rmat ion  in t he  Ouch te r lony  
diffusions. By  absorp t ion  wi th  increasing amou n t s  of 

n o r m a l  h u m a n  serum, one could get  an t i sera  reac t ing  
only  wi th  the  M-componen t  used for immuniza t ion .  By  
absorbing  wi th  se rum A P  f rom a p a t i e n t  w i th  ag amma-  
globulinemia,  one could ob ta in  ant isera  reac t ing  only 
wi th  I g M , b u t  still reac t ing  wi th  all sera in the  panel  of 
M-components .  

W h e n  compar ing  2 ant i sera  af ter  absorp t ion  wi th  A P  
(Figure 1), i t  was no ted  t h a t  anti-MO-8 only showed a 
fa in t  reac t ion  wi th  EE ,  whereas  a n t i - E E  still s t rongly  
reac ted  to  all o the r  sera. Anti-MO-8 was t h e n  fu r the r  
absorbed  wi th  se rum EE,  and  th is  resul ted  in an ant i -  
se rum t h a t  no longer gave a prec ip i ta t ion  line w i th  normal  
serum. This  an t i se rum was t h e n  reac ted  wi th  all 54 sera 
conta in ing  monoclonal  IgM-components .  W i t h  5 of 
these  a s t rong prec ip i ta t ion  react ion remained  af ter  the  
absorp t ion  (Figure 2). F u r t h e r m o r e  4 sera reac ted  weakly,  
w i th  shor t  fuzzy prec ip i ta t ion  lines (Figure 2). No preci-  
p i t a t e s  were ob ta ined  wi th  44 sera. No correla t ion was 
found  be tween  reac t iv i ty  and  concen t ra t ion  of the  M- 
componen t ,  l ight  chain  type ,  e lec t rophore t ic  mobil i ty ,  
or c ryoprec ip i tabi l i ty .  None of the  reac t ing  sera had  cold 
agglut in in  act iv i ty .  The s t rong reactors  all had  typica l  
s y m p t o m s  of W a l d e n s t r 6 m ' s  macroglobul inemia.  

A m o n g  the  weak  reactors ,  2 had  an unusual  syn d ro me  
w i t h  h igh  t i t re  r heuma to id  factor ,  i n t e rmed ia te  complexes  
a n d  polyclonal  IgG inc remen t  in add i t ion  to  IgM- 
componen t s .  I t  m a y  be of in te res t  t h a t  these  M-com- 
ponen t s  seem to share  id iotypic  d e t e r m i n a n t s  ~2. One 
fu r the r  case had  a posi t ive  Waa le r -Rose  test .  

I t  was  possible to absorb  the  2 o ther  guinea-pigs  
immunized  wi th  'MO' in t he  same w a y  as anti-MO-8. 
However ,  reverse absorp t ion  of a n t i - E E  wi th  MO com- 
p le te ly  abol ished r eac t iv i ty  w i th  IgM. We  also failed to  
absorb  3 ant i -MO-sera  raised in r abb i t s  to  show the  reac- 
t i v i t y  o f  anti-MO-8. 

Discussion. The p resen t  s t u d y  suppor t s  again the  ex- 
si tence of ant igenic  subclasses in h u m a n  IgM, and  seems 
to indicate  t h a t  guinea-pigs are more  sui table for de- 
t ec t ing  minor  ant igenic  differences among  h u m a n  p lasma  
pro te ins  t h a n  rabbi ts .  This  hypothes is ,  however ,  needs  
fu r the r  suppor t .  The d i sadvan tage  caused by  the  l imi ted  
a m o u n t  of se rum ob ta ined  f rom each animal,  can appa ren t -  
ly be overcome b y  using a n u m b e r  of animals  in each 
immuniza t ion ,  since t h e y  seem to reac t  in a more  uni form 
and  predic table  fashion t h a n  rabbi ts .  

The  difficulties in de l ineat ing  IgM subgroups  wi th  
p rec ip i t a t ing  an t i se ra  have  led to  t he  search for o the r  
sys t ems  of classification. Thus  var ia t ions  in the  in te rac t ion  
w i t h  Clq has  lead to the  d is t inc t ion  of 2 groups is re la ted  
to  the  degree of coiling in the  Fc region 1~. WELLS et  al. 1~ 
used a hemagg lu t ina t ion  inhib i t ion  react ion where  a 
pane l  of CrC13-treated red ceils were coa ted  wi th  mono-  
clonal IgM. Ant ibodies  tb IgM presen t  in one p a t i e n t  
se rum agglu t ina ted  such ceils in h igh  t i ters ,  and  th is  
reac t ion  could be inh ib i ted  by  a p ropor t ion  of b o t h  
M-componen t s  and  normal  sera, t hus  represen t ing  an 
al lotypic marker .  A s imilar  sys tem has  been  used pre-  
v ious ly  is. F ina l ly  HARBOE et al. 1~ could define 2 groups 
for b o t h  IgM and  IgA componen t s ,  based  on di f ferent  
b ind ing  to p ro te in  A f rom staphylococci .  A t t e m p t s  have  
so far failed to  correlate  all these recogni t ion sys tems  wi th  
each other .  I t  is fel t  t h a t  t h e y  are the  consequence  of 
s t ruc tu ra l  var ia t ions  in t he  large IgM molecule. Their  
biological significance remains  to  be elucidated.  

Summary. Ant isera  agains t  pur i f ied monoclonal  IgM 
from pa t i en t s  wi th  W a l d e n s t r 6 m ' s  macroglobul inemia  
were  raised ill guinea-pigs.  Absorp t ion  wi th  normal  
h u m a n  serum and  heterologous  macroglobul inemic  
se rum resul ted  ill an an t i se rum to a subgroup  p resen t  in 
5 of 54 sera. 
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Fig. 1. Ouchterlony pattern of antiserum 3, anti-EE, and antiserum 
8, Anti MO, after absorption with ~-globulin-serum AP. 

Fig. 2. Ochterlony diffusion of antiserum anti-MO absorbed with AP 
and EE. Strong reactions are seen with MO, BL and WZ. A faint 
reaction remains with MG. Normal serum (NS) and 6 other macro- 
globulin sera do not react with the antiserum. 
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