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Thus,  our  p r ehmina ry  observa t ions  show t h a t :  (1) ear ly  
m o r t a l i t y  and neurological  mani fes ta t ions  of LCM virus  
infect ion are  reduced in mice undergoing  G V H  reac t ion ;  
and (2) the  character is t ic  run t ing  syndrome of G V H  mice 
is prec ip i ta ted  and aggrava ted  by  LCM infection. 

The  da t a  presented  subs tan t ia te  our  earlier observat ions  
on decreased immunologica l  r eac t iv i ty  of G V H  mice ~,6. 
Fur ther ,  i t  seems t h a t  deve lopmen t  of ac t ive  neurological  
s y m p t o m s  and  ear ly  mor t a l i t y  in LCM-infected mice are  
closely corre la ted to  ava i lab i l i ty  of ac t ive  lymphocytes .  
I n  our  series, no such mani fes ta t ions  were noted  on the  
he ight  of G V H  react ion when  the  l ymphocy t e  count  was 
the  lowest. This  is in accordance wi th  the  recent ly  pub-  
lished observa t ion  of others  t h a t  ear ly  mor t a l i t y  of LCM 
infect ion can be p reven ted  by  t r e a t m e n t  wi th  ant i -  

Mortality and incidence of neurological symptoms in mice under- 
going graft-versus-host reaction and infected with virus of Iympho- 
eyrie choriomeningitis 

Days after 
LCM infection 

No. of mice 
succumbed 

No. of nfice 
showing 
neurological 
symptoms 

5 6 7 8 9 10 11 12 16 17 24 37 

4 1 4 4 3 2 2 3 2 1 1 1 

2 0 0 3 3 1 1 0 0 0 0 0 

l y m p h o c y t e  se rum 20. The  fact  t h a t  in our  present  s tudy  
the  LCM infect ion enhanced  and agg rava t ed  the  run t ing  
syndrome  establ ished by  the  G V H  react ion,  is also in 
compl iance  wi th  our earlier exper iments  m a d e  on neo- 
na ta l ly  t hymec tomized  mice. Here,  too, the  run t ing  
syndrome elicited by t h y m e c t o m y  was cons iderably  ag- 
g r ava t ed  by  LCM infect ion xe. 

Our  observat ions  favour  the  hypothesis  t h a t  run t ing  or  
was t ing  is a non-specific syndrome,  which m a y  be caused 
b y  a va r i e t y  of factors,  among  them viruses,  in o rganisms  
wi th  impai red  immunologica l  competence.  

Rdsumd. Chez des souris hybr ides  F 1 adultes,  subissant  
la malad ie  homologue  produi te  pa r  l ' in jec t ion de cellules 
parentales ,  la mor ta l i t6  pr6coce et les mani fes ta t ions  
neurologiques d ' une  infect ion due au virus  de la chorio-  
meningi te  l y m p h o c y t i q u e  6ta lent  r6duits. D ' a u t r e  par t ,  le 
d6ve loppement  des s y m p t o m e s  caract6r is t iques du ,~runt- 
i n g ,  appa ra i t  c o m m e  acc6ter6 et  aggrav6 pa r  l ' in fec t ion  
p rodu i t  pa r  ce virus.  
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I m m u n e a d h e r e n c e  t 

I n  1965, KING and GR6SCIIEL-STEWART isolated and 
character ized a contract i le  p ro te in  f rom h u m a n  t e r m  
p lacen ta  (PCP) 2 t h a t  exhib i ted  propert ies  s imilar  to bo th  
h u m a n  skeletal  ac tomyos in  (SAM) and the  uter ine  con- 
t rac t i le  pro te in  (UCP) described by  2qEEDHAM 3. Several  
repor ts  on the  immunologica l  behav iour  of cont rac t i le  
prote ins  f rom var ious  sources were  publ ished since*-e; 
and  these s tudies suggested ant igenic  differences be tween  
skeletal ,  cardiac and smooth  muscle  cont rac t i le  protein .  
An t i se rmn  prepared  by  us agains t  h u m a n  U C P  did n o t  
p roduce  a react ion wi th  SAM ; however ,  p rec ip i ta t ion  did 
occur  wi th  b o t h  U C P  and P C P  under  the  indicat ion of 
iden t i ty  bands  (Figure). In  ag reement  wi th  the  previous  
invest igators ,  we obta ined  mul t ip le  band  format ion.  On 
the  o the r  hand,  an t i se rum agains t  h ighly  purified SAM 
did no t  reac t  wi th  U C P ;  a l though a single prec ip i ta t ion  
band  wa.s ob ta ined  wi th  the  homologous  an t igenL At -  
t emp t s  to  establ ish a q u a n t i t a t i v e  re la t ionship  be tween  
the  above  ment ioned  ant igens  and the  an t i se rum by  
prec ip i ta t ion  react ion s were inconsis tent  and therefore  
unsa t i s fac tory ;  appa ren t ly  no t  only due to the  hetero-  
gene i ty  of the  ant igens  used, bu t  also due to the  high 
ionic s t rength  required for ant igen  solubili ty,  which 
reduces prec ip i ta t ion  ra te  of an t igen-an t ibody  com- 
plexes 9. We therefore  fel t  t h a t  the  principle of immune-  
adherence  (IA), ex tens ive ly  s tudied by  NELSON l° 'n ,  
would  offer a m e t h o d  sui table  for demons t r a t ing  large 
molecu la r  weight  antigens,  and a possibi l i ty  of semi- 
q u a n t i t a t i v e  de te rmina t ion  of t he  an t igenic i ty  of the  
prote ins  studied.  I A  has  been  described as a specific 

immunologica l  react ion wherein  par t i cu la te  and soluble 
ant igens  sensit ized wi th  an t ibody  and complemen t  be- 
come a t t ached  to the  surface of h u m a n  erythrocytes ,  due 
to  the  presence of an  IA  receptor  on the  membrane  of the  
e ry throcyte .  Ut i l iz ing this method,  we were able to 
establ ish the  immunologica l  relat ionship be tween  U C P  
and PCP.  

The  ant igens  (AG), ac tomyos in  from surgical specimens 
of h u m a n  s t r ia ted  muscle SAM, U C P  and P C P  were  
isolated as described elsewhere ~,x2. Ant i se rum (AS) was 
obta ined  from rabbi ts  immunized  according to FINK 4 
The  animals  were bled by  cardiac puncture .  The  ant i -  
se rum was absorbed 4 t imes  wi th  the  same type  h u m a n  
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Titration of UCP + PCP (100ptg/ml) with rabbit antiserum against UCP after absorption of the antiserum with human erythrocytes 

UCP 

Antiserum dilutions 1/200 1/400 1/800 1/1600 1/3200 1/6400 Controls 

AS absorbed 4 × 

AG + AS + C t 4+ 4+ 3+ 2+ 1+ 1+ AG + C r + E: 4- 
A G +  E : 0  

AS + C' 2+ 1+ 4-+ i +  4- 4- C" + E: 4- 
A S +  E : 0  

PCP 

Antiserum dilutions 11100 11200 1[400 11800 111600 113200 Controls 

AS absorbed 4 X 

AG + AS + C' 

AS + C" 

4+ 31[z+ 21[~+ 1+ 1+ 0 AG + C" + E: 4- 
A G +  E : 0  

0 0 0 0 0 C"+ E:O 
A S +  E : 0  

e r y t h r o c y t e s  as  used  in t h e  t e s t  for  5, 10, 20 a n d  30 m i n  
respec t ive ly ,  in  o rde r  to  r e m o v e  t h e  unspeci f ic  a n t i b o d i e s  
p r e s e n t  a g a i n s t  h u m a n  y-g lobul in  a n d  t h e  h u m a n  e r y t h r o -  
cy tes  used  as i n d i c a t o r  par t ic les ,  t h e  l a t t e r  poss ib ly  b e i n g  
due  to  t h e  unspeci f ic  a d s o r p t i o n  of y -g lobul in  to  t h e  
e r y t h r o c y t e  sur face  13. The  low t i t e r  r e m a i n i n g  (see Tab le )  
sugges ts  t h e  p resence  of a closely r e l a t ed  a n t i g e n  occur r ing  
in e r y t h r o c y t e  m e m b r a n e s  a n d  U C P  a n d  P C P  p r e p a r a -  
t ions .  W e  are  p r e s e n t l y  i n v e s t i g a t i n g  th i s  p rob lem.  Pooled  
a lb ino  gu inea -p ig  sera  were  used as  source  of c o m p l e m e n t  
(C'). Poss ib ly  p r e s e n t  n a t u r a l  a n t i b o d i e s  to  h u m a n  
e r y t h r o c y t e s  a n d  u t e r i n e  p r o t e i n  in  gu inea -p ig  s e r u m  were  
r e m o v e d  b y  a b s o r p t i o n  w i t h  h u m a n  e r y t h r o c y t e s  a n d  
lyophi l ized  u t e r u s  h o m o g e n a t e .  T h e  i m m u n e d i f f u s i o n  ex- 
p e r i m e n t s  were  p e r f o r m e d  on slides w i t h  3.5 m l  of a 1% 
aga r  gel in  0 . 6 M  KC1 a t  p H  7.4, c o n t a i n i n g  0 .01% of 
Cial i te  ®. T h e  p a t t e r n s  deve loped  w i t h i n  4 -6  days ,  t h e  
a n t i g e n  a n d  a n t i s e r u m  be ing  refi l led e v e r y  second  day .  
All  I A  e x p e r i m e n t s  were  p e r f o r m e d  a t  37 °C in a s h a k i n g  
w a t e r  b a t h .  To  0.5 ml  of a ser ial  d i l u t i on  of A S  w i t h  
ge l a t i ne -ve rona l -bu f f e r  w i t h  Ca ++ + Mg ++ (GVB ++) 9 in  
h e m a g g l u t i n a t i o n  tubes ,  0.2 m l  A G  (100 #g /ml )  was  
a d d e d  a n d  i n c u b a t e d  for 30 min.  0.2 ml  of t h e  a b s o r b e d  
gu inea -p ig  c o m p l e m e n t ,  (C') d i l u t ed  1 :20  w i t h  G V B  ++ 
was  added ,  t h e  s amples  were i n c u b a t e d  for 60 rain.  0.1 ml  
of E D T A - s a l i n e  (0.05 M,  p H  7.0) was  a d d e d  a n d  i n c u b a t e d  
w i t h  al l  s amples  for  5 ra in  in  o rde r  to  i n a c t i v a t e  excess ive  
c o m p l e m e n t .  0.1 m l  of a 2 %  e r y t h r o c y t e  (E) suspens ion  
in E D T A - s a l i n e  ( type  O R h + )  was  added ,  t he  s amples  
were  i n c u b a t e d  for 10 m i n  a n d  t he  a l lowed to  se t t le  for 
severa l  hou r s  a t  37 °C or  o v e r n i g h t  a t  4 °C. R e a d i n g s  were  
p e r f o r m e d  in t he  usua l  m a n n e r ,  g r aded  f rom '0 '  to  ' 4 + '  

a n d  were ended  w h e n e v e r  a ' 2 + '  r e su l t  h a d  come  abou t .  
Con t ro l s  see Table .  R a b b i t  s e r u m  d r a w n  pr io r  to  i m u n i z a -  
t i on  p r o d u c e d  n e g a t i v e  resul ts .  

I n  t h e  Tab le ,  t h e  resu l t s  of a t y p i c a l  e x p e r i m e n t  a re  
shown.  T w e n t y  #g  of a n t i g e n  f rom e i t h e r  u t e r u s  or p la-  
c e n t a  are  suf f ic ien t  to  d e t e c t  t h e  a n t i b o d y  p r e s e n t  in  
U C P  a n t i s e r u m  d i lu t ions  of 1 /600-1/1600.  P r e i n c u b a t i o n  
of t h e  A S  w i t h  U C P  lowers  or  abol i shes  t h e  t i t e r  for  th i s  
specific a n t i g e n  a n d  for  PCP.  Th i s  f i nd ing  p r o v e s  t h e  
r eac t i on  to  be  a specif ic  b i n d i n g  of a n t i b o d y  a n d  t h e  con-  
t r ac t i l e  p ro te ins .  SAM g a v e  a n  e n d p o i n t  s imi la r  to  t h a t  of 
t h e  con t ro l s ;  i t  is t he r e fo re  conc luded  t h a t  t h i s  a n t i g e n  
will n o t  r e a c t  w i t h  t h e  a n t i b o d y  p r o d u c e d  a g a i n s t  U C P ;  
these  f ind ings  are  in  a g r e e m e n t  w i t h  t h e  resu l t s  o b t a i n e d  
b y  i m m u n e d i f f u s i o n  (Figure) .  T h e  an t igen ic  s imi l a r i t y  be-  
t w e e n  t h e  U C P  a n d  P C P  sugges ts  a closer s t r u c t u r a l  
r e l a t i o n s h i p  b e t w e e n  the se  p ro t e in s  t h a n  was  p rev ious ly  
a s s u m e d  on  t h e  basis  of p h y s i co -ch emi ca l  d a t a .  A d m i x -  
t u r e  of o t h e r  an t i gen i c  m a t e r i a l  in  t h e  p l a c e n t a l  p r e p a r a -  
t i ons  m a y  a c c o u n t  for  t h e  lower  t i t e r  o b t a i n e d  in  I A  
(Table) a n d  poss ib ly  also for t h e  d i f ference  in b iochemica l  
p rope r t i e s  ~,14. 

Zusammen[assung. Mit  de r  M e t h o d e  de r  I m m u n a d -  
hArenz k o n n t e  e in  h a l b q u a n t i t a t i v e r  Nachwe i s  e r b r a c h t  
werden ,  dass  A n t i s e r u m  gegen k o n t r a k t i l e s  P r o t e i n  aus  
m e n s c h l i c h e m  U t e r u s  m i t  d e m  h o m o l o g e n  A n t i g e n  u n d  
k o n t r a k t i l e m  P r o t e i n  aus  P l a c e n t a ,  n i c h t  a b e r  m i t  Ak to -  
m y o s i n  aus  que rges t r e i f t e r  M u s k u l a t u r  reagier t .  
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Immunediffusion test. Trough: antiserum 
1 , 3 +  5 =  UCP, 2 =  PCP, 4 =  SAM. 

against UCP; wells: 
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