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T i m e  Dependence  of the N u m b e r  of His tocompat ib i l i ty  Loci  in Skin  Graft Reject ion of Mice ~ 

Our knowledge of the  h i s tocompat ib i l i ty  (H) sys tems  
is greater  for t he  mouse  t h a n  for any  o the r  species, and 
several  expe r imen t s  have  been  made  in these  roden ts  
in order  to evalua te  the  n u m b e r  of I-I loci and  the i r  
relat ive s t rength .  The es t imates  2-6 ob ta ined  wi th  dis- 
t inc t ive  methodologies  and d i f fe ren t  s t ra ins  range be- 
tween  13 and  29. Such values are general ly  considered 
as m i n i m u m  est imates ,  and pe r t i nen t  reasons for t h a t  
and for d ivers i ty  of resul ts  are repor ted  by  BAILEY and 
MOBRAATEN 6 The d is t inc t ion  be tween  s t rong and weak H 
ant igens  l~as evolved f rom the i r  d i f ferent  capac i ty  to 
p romo te  al lograf t  re ject ion 7-9 and, since the  spec t rum of 
graf t  survival  t imes  is p robab ly  cont inuous  10, t he  s t r eng th  
of such ant igenici t ies  can be t h o u g h t  of as a sympto t i ca l ly  
degrading.  

The expe r imen t s  repor ted  here were u n d e r t a k e n  to 
es t imate  the  n u m b e r  of H loci a t  which  male  and female 
mice of DBA/2  and C57BL/6 inbred  s t ra ins  differ, and 
to evalua te  the i r  re la t ive  s t r eng th  by  the  p ropor t ion  of 
t h e m  opera t ing  at  var ious in tervals  af ter  graft ing.  

Materials  and methods. Graft  recipients  (F3) were 
ob ta ined  f rom the  ma t ing  of the  backcrosses  (C57BL/69 • 
DBA/2c~) F19 • DBA/2cL and  skin donors  were DBA/2  
mice. Assuming  t h a t  H genes are codominant ,  t he  
expec ted  p ropor t ion  of suscept ible  mice will be  in our 
F a (15/16)5 where  n represen ts  an ideal n u m b e r  of 
i ndependen t ly  assor ted  and  fully expressed loci able to 
cause re ject ion in 100% of animals.  T ransp lan t s  were 
pe r fo rmed  be tween  members  of the  same sex, aged 
3-6 months ,  according to the  t echn ique  of BILLINGHAM 
and MEDAWAR x*, by  graf t ing abou t  0.5 cm 2 of DBA/2  
ear skin on the  back  of F 3 mice. The graf ts  were inspec ted  
t h rough  240 days  and t h e y  were deemed  to be re jec ted  
when  all init ial  damage  was present .  The acceptance  was 
expressed as percen tage  100 X (S/N),  and  s t anda rd  errors 

were es t imated  by  the  formula:  4- i~ " (1 --  ~ ) ,  

N 

S being the  n u m b e r  of animals  wi th  surviving graf ts  and 
N the  n u m b e r  of animals  in the  group. Regression lines 
( Y  = a + bX) for the  regression of t he  n u m b e r  of oper- 
a t ing  H loci (Y) on log t ime  (X) and  the i r  confidence 
l imits  were calcula ted ~2 

Results and discussion. The Table gives, separa te ly  for 
males and  females,  t he  n u m b e r  and percen tage  of accept-  
ance and the  cor responding  n u m b e r  of opera t ing  H loci 
a t  var ious t ime  in tervals  af ter  graf t ing.  In  the  Figure  
the  n u mb er  of opera t ing  H loci is p lo t t ed  agains t  the  
log10 of t he  t ime  in days.  A t  240 days  the  e s t ima ted  
n u mb er  of H loci a t  which s t ra ins  DBA/2  and C57BL/6 
differ was 28.5 in males  and  44.1 in females.  I t  would be 

m e a n i n g l e s s  to compare  such values w i th  those  found by  
o ther  authors ,  since they  are qui te  cer ta in ly  an unde r s t ima te  
of the  n u m b e r  of genes involved and depend  on the  
s t ra ins  and  on the  sens i t iv i ty  of the  m e t h o d  used 6. We 
prefer,  instead,  to discuss some o ther  aspects  of our 
results.  

D a t a  show f i rs t ly  t h a t  in bo th  males  and females  there  
was a cont inuous  spec t rum of graf t  survival  t imes  ranging  
f rom 9-10 to more  t h a n  200 days. I t  is ev iden t  t h a t  the  
bui lding of the  i m m u n e  responses  elici ted by  d i f ferent  H 
ant igens  takes  various t imes  to  reach an effect ive level. 
As a consequence,  the  n u m b e r  of opera t ing  I t  loci, i.e. 
those  able to cause rejection,  increases wi th  t ime.  Hold ing  
in due cons idera t ion  t h a t  our values do no t  d i sc r imina te  
the  possibi l i ty  of l inked or par t i a l ly  expressed loci, i t  
results  f rom the  Figure t h a t  the  re la t ionship  be tween  
the  n u mb er  of H loci and  the  log of t he  t ime  can fi t  a 
l inear funct ion in b o t h  groups of animals,  which means  
t h a t  the  ra te  of increase of the  n u m b e r  of ac t ive  H loci 
is inversely  p r o p o r t i o n a l  to t ime.  The reasons for th is  
par t icu lar  d i s t r ibu t ion  are no t  unders tood .  The equat ions  
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Distribution of survival of grafts from DBA/2 donors on male and female F s hybrids 

Days ControI males (63) ~ Control females (120) ~ 
after No. recipi- Acceptance No. operating No. recipi- Acceptance No. operating 
grafting ents with (%) H-loci b ents with (%) H-loci ~ 

surv. grafts • S.E. ~: S.E. surv. grafts • S.E. 4- S.E. 

15 51 81.0 i 4 . 9  3.3 (2.4M.3) 78 65.0 =t- 4.4 6.7 (5.7-7.8) 
20 47 74.6 • 5.5 4.5 (3.4-5.7) 64 53.3 • 4.5 9.7 (8.5-11.1) 
30 38 60.3 4- 6.2 7.8 (6.3-9.5) 56 46.7 i 4.6 11.8 (10.3-13.4) 
40 29 46.0 -4- 6.3 12.0 (10.0-14.3) 31 25.8 4- 4.0 21.0 (18.8-23.6) 
60 22 34.9-4- 6.0 16.3 (13.9-19.2) 18 15.0 -4- 3.3 29.4 (26.3-33.2) 
85 18 28.6 ~- 5.7 19.4 (17.0 22.8) 16 13.3 ~ 3.1 31.3 (28.0-35.4) 

120 16 25.4 :L 5.5 21.2 (18.2-25.0) 12 10.0 4- 2.7 35.7 (32.0-40.6) 
170 12 19.0 q- 4.9 25.7 (22.2-30.4) 8 6.7 -{- 2.3 41.9 (37.3-48.4) 
240 10 15.9 -4- 4.6 28.5 (24.6-33.8) 7 5.8 ~ 2.1 44.1 (39.3-51.1) 

Number of grafts judged technically successful on the 8th postoperative day. b The number (n) of operating H-loci was estimated by the 
formula n = (log SIN)[(log 15/16), being S the number of compatible grafts observed in the sample of N grafts. 
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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 
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