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for t h e  regress ion l ines a n d  t he  co r re spond ing  co r re la t ion  
coeff ic ients  were :  Y = - - 2 3 . 1 4  + 2 1 . 7 5 X  (r = 0.997) 
in  males  and  Y =  - - 33 .30  + 33.30 X (r = 0.989) in 
females.  I n  shor t ,  one clear  conclus ion  emerges :  t he  
n u m b e r  of H loci a t  wh ich  two  s t r a in s  differ  is no t  a 
f ixed one b u t  depends  on  t h e  t i m e  e lapsed b e t w e e n  
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Relationship between the number of H loci and logi0 of the time in 
days after grafting, in male and female F 3 hybrids grafted wi th 
DBA/2 ear skin. The broken flues represent the confidence l imits of 
the regressions for 99/100, 

gra f t ing  and  obse rva t ion .  Moreover ,  if t h e  s t r e n g t h  of 
H loci is m e a s u r e d  in t e r m s  of s u r v i v a l  t ime,  our  resu l t s  
conf i rm t h e  presence  of a con t inuous  s p e c t r u m  of H loci ~~ 
whose  s t r e n g t h  is geomet r ica l ly  degrading .  

I n  t he  second place, i t  is a p p a r e n t  f rom resu l t s  t h a t  
a l lograf t  r e j ec t ion  was slower in  males  t h a n  in females,  
in t he  same  way  for all  t h e  loci. The  l ines express ing  t he  
va lues  of males  show, in fact ,  a smal le r  slope t h a n  t h a t  
of females,  and  t h e  di f ference b e t w e e n  t h e  two cor- 
r e spond ing  regress ion coefficients  is h igh ly  s ign i f ican t  
( P <  0.001). Our  ev idence  of a g rea te r  i m m u n o l o g i c a l  
respons iveness  of females  agrees w i t h  t he  f ind ings  of 
o the r  au tho r s  t h a t  females  of a g iven  s t r a in  of mice  
of ten  re jec t  sk in  a l lograf ts  more  r ap id ly  t h a n  males  10,13,14 
a n d  are  less suscep t ib le  to  t h e  g r o w t h  of ce r t a in  t r a n s -  
p l a n t e d  t u m o r s  15,1% 

Riassunto. I daf t  espost i  i nd icano  che l ' i n c r e m e n t o  del 
n u m e r o  dei loci de l l ' i s tocompa t ib i l i t s  ai  qua l i  differ iscono 
i due  ceppi  di  top i  dnbred~> D B A / 2  e C57BL/6  ~ inversa -  
m e n t e  p roporz iona le  al  t e m p o  t rascorso  dal  t r a p i a n t o ,  ed 

maggiore  helle femmine .  
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Cel lu lar  A n t i g e n s  in M y x o -  and P a r a m y x o v i r u s e s  as  Revea led  by I m m u n o d i f f u s i o n  M e t h o d s  

Ant igens  of cel lular  or igin h a v e  been  revea led  in t he  
enve lope  of m y x o -  and  p a r a m y x o v i r u s e s  which  a p p e a r e d  
to be  species-specific 1 group-specif ic  2 and  he te rogeneous  3. 
Our  a t t e n t i o n  was d r a w n  to i m m u n o d i f f u s i o n  m e t h o d s  
wh ich  h a v e  been  explored  in t h e  s t u d y  of an t igen ic  
p a t t e r n  of some viruses~. 

Materials and methods. E x p e r i m e n t s  were c o n d u c t e d  
w i t h  fowl p lague  v i rus  (FPV,  s t r a i n  ~Veybridge),  New- 
cast le  disease v i rus  (NDV, s t r a ins  Tomi l in  a n d  Her-  
fordshire) ,  a n d  Senda l  v i rus  (s t ra in  960) g rown in ch ick  
e m b r y o s  a n d  pur i f ied  in D E A L  cellulose s S and  V an t i -  
gens of F P V  were o b t a i n e d  b y  t he  m e t h o d  of HOYL~ s. 
I m m u n e  sera  were o b t a i n e d  b y  q u a d r u p l e  i n t r a m u s c u l a r  
i nocu la t i on  of pur i f ied  v i rus  p r e p a r a t i o n s  w i t h  one-week  
in te rva l s .  S a n d  V i m m u n e  sera  were o b t a i n e d  b y  t h e  
m e t h o d  of LIEF a n d  HENLE 7. Cellular e x t r a c t s  (10%) 
in sa l ine  were used as cel lular  an t igens ,  e x t r a c t s  of 
gu inea-p ig  k i d n e y  a n d  r a b b i t  e r y t h r o c y t e s  were used  as 
F o r s s m a n n ' s  an t igen ,  h u m a n  group  A e r y t h r o c y t e s  were 
used as group-specif ic  an t igen .  

The  fol lowing i m m u n o d i f f u s i o n  m e t h o d s  were used:  
doub le  di f fus ion s, i m m u n o e l e c t r o p h o r e s i s  9 and  i m m u n o -  
osmophores i s  10. 

Results and discussion. I n  double  d i f fus ion e x p e r i m e n t s  
b o t h  virus-specif ic  and  cel lular  an t igens  were revea led  
in pur i f i ed  v i rus  p repa ra t ions .  F igure  1 shows t he  resu l t s  
of an  e x p e r i m e n t  in  wh ich  pur i f ied  c o n c e n t r a t e d  F P V  
(III ,  V I I I )  was sub jec t ed  to i n t e r a c t i o n  w i t h  F P V  
(1, 10, 11, 13) a n d  N D V  (23, 24) i m m u n e  sera.  I t  is seen 
t h a t  b o t h  sera  i n t e r a c t  w i t h  F P V  a n t i g e n  as welI as a n t i -  
cha r ioa l l an to ic  s e rum (18) a n d  group  13 h u m a n  se rum (26), 
t he  l a t t e r  speci fying t he  presence  of g roup  A a n t i g e n  in 

1 p. N. KOSYAKOV and Z. I. ROVNOVA, Vop. Virus. (Russian} 10, 17 
(1965). 
G. F. SPRINGER and H. TRITEL, Science 138, 687 (1962). 
R. DRZENIEK, M. S. SOSEE and R. ROTT, Z. Naturforsch. 216, 
254 (1966). 

4 H. W. I. RAGETTI and M. WEINTRAUB, Science 14zt, 1023 (1964). 
5 G. K.  S. CH~PULIS, A.  F .  BOCHAEOV and V. M. ZHDANOV, V o p .  

Virus. (Russian) 4/, 439 (1967). 
6 L. J. HOYLE, Hygeia 50, 229 (1952). 
7 F. S. LIEF and W. HENLE, Virology 2, 753 (1956). 
80.  OUCHTERLONY, Ann. N.Y. Acad. Sei. 721, 640 (1953). 
9 G. GRABAR and C. A. WILLIA~IS, Bioch. biophys. Acta 70, 193 

(1953). 



1142 Speeialia EXPERIENTIA 26110 

pur i f i ed  F P V  vir ions.  F P V  se rum (II) also i n t e r a c t  w i t h  
gu inea-p ig  k i d n e y  e x t r a c t  (VI) t h u s  spec i fy ing  t h e  
presence  of F o r s s m a n n ' s  a n t i g e n  in  t he  vir ions.  T h e  
l a t t e r  is d e m o n s t r a t e d  in F igure  2 where  gu inea-p ig  
k i d n e y  e x t r a c t  (VI) i n t e r a c t s  w i t h  r a b b i t  hemoly t i c  

s t a n d a r d  s e rum (8) a n d  F P V  s e r u m  (10) wh ich  does n o t  
i n t e r a c t  w i t h  t h e  a n t i g e n  (u  a f t e r  e x h a u s t i o n  w i th  
an t i gens  of n o r m a l  cha r ioa l l an to ic  m e m b r a n e  (10a). 

S imi la r  d a t a  were o b t a i n e d  in ex p e r i men t s  w i t h  im- 
munoe lec t rophores i s .  F igure  3 shows the  resu l t s  of an  
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Fig. 1. Double diffusion test. Antigens: 
purified FPV concentrated 3 times (III) 
and 8 times (VIII), normal chorioallantoic 
membrane (V) and extract of guinea-pig 
kidney (VI). Sera: FPV (1, 10, 11, 13), 
NDV (23, 24), anti-normal ehorioallantoie 
membrane (18), human group B (26), 
normal rat (6), guinea-pig (21) and rabbit 
(34). 
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Fig. 2. Double diffusion test. Antigen: extract of guinea-pig kidney 
(VI). Sera: FPV (10), FPV exhausted with normal chorioallantoie 
membrane antigens (10a), rabbit hemolytic standard serum (8) 
and normal rabbit serum (34). 

e x p e r i m e n t  in  which  F P V  (XI) a n d  n o r m a l  chor ioa l lan to ic  
m e m b r a n e  (V) an t igens  were sub jec t ed  to  i n t e r a c t i o n  
w i t h  a set  of v i rus  specific a n d  t i ssue  specific sera. I t  is 
wor thwh i l e  to  no te  t h a t  v i rus-specif ic  an t igens  h a v e  
c a t h o d e  mob i l i t y  (Figure  3, g, h) while  t issue-specif ic  
an t igens  are m o s t l y  anode -mob i l e  (Figure 5, e, I). 

F igure  4 shows t h e  resu l t s  of a n  i m m u n o - o s m o p h o r e s i s  
e x p e r i m e n t  in  wh ich  cel lular  an t igens  are revea led  in 
F P V  vi r ions  b y  he te ro logous  sera  (Figure  4, a ) a n d  vice- 
ve r sa  (Figure 4, c). T h e  mul t ip l e  an t igen ic  compos i t ion  
of F P V  vi r ions  is revea led  in e x p e r i m e n t s  w i t h  b iphas i c  
i m m u n o o s m o p h o r e s i s ,  one  of wh ich  is shown  in F igu re  5. 
I n  t h i s  expe r imen t ,  11 an t igen ic  c o m p o n e n t s  are revealed,  
inc lud ing  species specific a n d  F o r s s m a n n ' s  an t igens .  
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Fig. 3. Immunoelectrophoresis test. Antigens: purified FPV concentrated 11 times (XI) and normal chorioallantoie membrane (V). 
Sera: FPV (1, 9, 10, 30), NDV (23, 24), NDV exhausted with normal chorioallantoic membrane antigens (23a), FPV S serum (16), anti- 
normal ehorioallantoic membrane (18), human group B (26), normal rat (6), guinea-pig (21) and rabbit (34). 
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Fig. 4. Immuno-osmophoresis test. Antigens: purified FPV con- 
centrated 13 times (XIII) and normal chorioallantoic membrane (V). 
Sera: FPV (30), FPV V (20) and S (16), NDV (23, 24), Sendal (35, 
37, 41, 42), normal chorion allantoie membrane (19), human group 
B (26); index 'a'-exhausted with normal chorioallantoic membrane 
antigens. 
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Fig. 5. Biphasic immuno-osmophoresis test. Antigen: purified FPV 
concentrated 11 times (XI). Sera: FPV (1, 10, 13) and FPV V 
sera (20), normal charioallantoic (18, 19) and standard hemolytic 
sera. 

BblB0~bl. ]~a~ BblgBJIeHH9 KJIeT0qHbIX aHTHreHoB B C0CTaBe 
BHpyC0B KJIaccHqecK0-~ qyMbI IITHII, 60Jle3HI4 HbtOKacJIa H 
Cenglafi 6blnn npHMeHeHbI MeTOJIbt /IHqbdpyamI B arape, nM- 
MynoaneKwpoO#ope3a H nMMyHOOCMOqbopeaa. C noMombm aTHX 
MeTOB;0B y]IaJIOCb BBIfIBHTIa B COCTaBe BHpHOHOB HeCKO2IBKO 
KJIeTOqHMX aHTHFeHOB, BK~toqast BH~IOCI]etIHq0IIqecKH~, rpyH- 
n0cHetI~HqecKH~ A H aHTHreH qO0pcMaHa. 
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E x p e r i m e n t a l  Myocardi t i s  : E n h a n c e m e n t  by  the 

I t  has  been  s h o w n  t h a t  Lewis r a t s  are more  suscep t ib le  
t h a n  o t h e r  s t r a in s  to  a n u m b e r  of a u t o - i m m u n e  disease 2. 
I n  add i t ion ,  per tuss i s  vacc ine  is k n o w n  to acce lera te  a n d  
i n t ens i fy  ce r t a in  e x p e r i m e n t a l  a u t o - i m m u n e  diseases 
w h e n  g iven  in a d d i t i o n  to  t he  a n t i g e n  a d j u v a n t  emul-  
s ion ~-s. 

I n  p rev ious  s tudies ,  28% of H e b r e w  U n i v e r s i t y  s tock  
r a t s  i m m u n i z e d  w i t h  h e a r t  e x t r a c t s  in  comple t e  F r e u n d ' s  
a d j u v a n t ,  deve loped  m y o c a r d i t i s L  The  p r e s e n t  exper i -  
m e n t  was  des igned  in o rder  to  e s t ab l i sh  w h e t h e r  Lewis 
r a t s  were more  suscep t ib le  to  t h e  d e v e l o p m e n t  of myo-  
ca rd i t i s  t h a n  t h e  H e b r e w  U n i v e r s i t y  s tock  r a t s  a n d  
w h e t h e r  pe r tuss i s  vacc ine  ha s  a n y  a u g m e n t i n g  effect  on  
t h i s  process.  

Materials and methods. Animals: I n b r e d  Lewis  r a t s  
(Microbiological  Associates,  Be thesda ,  Md.) a n d  ' S a b r a '  

Use  of Per tuss i s  Vaccine in Lewis  Rats  ~ 

ra t s  of t h e  H e b r e w  U n i v e r s i t y  o u t b r e d  stock,  of b o t h  
sexes an d  weigh ing  150-200 g, were used. 

Antigens: R a b b i t  a n d  r a t  h e a r t s  were s to red  a t  - -  20 ~ 
t h a w e d  before  use a n d  a 33% h o m o g e n a t e  in  sa l ine  pre-  
p a r e d  in a Sorval l  o m n i m i x e r  a t  4 ~ T h e  h o m o g e n a t e  
was f i l tered t h r o u g h  2 layers  of gauze  a n d  t h e  p r o t e i n  
c o n t e n t  d e t e rmi n ed .  T h e  an t igens  were m i x e d  in equa l  
vo lumes  w i t h  F r e u n d ' s  comple te  a d j u v a n t  (Difco) en r i ched  
w i t h  4 m g / m l  of M. tuberculosis h u m a n  t y p e  C, DT, P N  
(k indly  suppl ied  b y  t h e  Min i s t ry  of Agr icu l ture ,  F isher ies  
a n d  Food  Cont ro l  V e t e r i n a r y  Lab. ;  W e y b r i d g e ,  Surrey,  
Eng land ) .  T h e  f ina l  p r o t e i n  c o n t e n t  of t h e  a d j u v a n t  
emuls ion  was  20-25 m g  p ro t e in /ml .  

Pertussis vaccine was k i n d l y  suppl ied  b y  R A F A  Ltd .  
Labora to r i e s ,  J e rusa lem,  a n d  c o n t a i n e d  228 • 102 Borde- 
tetla per  ml.  


