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A t e m p o r a r y  a n d  mi ld  p r o t e c t i v e  ac t ion  was on ly  ob-  
se rved  a f t e r  cha l leng ing  w i t h  whole  t u m o r  cells ca r ry ing  
p o l y o m a  virus .  The  s l ight  p r o t e c t i o n  decreased  progres-  
s ively as a f unc t i on  of t he  t ime,  a n d  a f t e r  45 days  t h e  per-  
cen tage  of t u m o r  t akes  was essen t ia l ly  t h e  same  for b o t h  
t h e  a n i m a l  groups.  

I n  a n o t h e r  series of i nves t iga t ions  i t  was  d e t e r m i n e d  if 
t h e  t u m o r  was ab le  to  p roduce  a n  apprec iab le  i m m u n o -  
logical response  in isogeneic hosts .  3 d i f fe ren t  types  of 
e x p e r i m e n t s  were car r ied  ou t :  1) 4 •  t r yps in i zed  
t u m o r  cells were inocu la ted  in to  a d u l t  C 3 H / H e  mice  a t  
t h e  dorsa l  surface  of t he  car t i l age  p l a t e  t o w a r d  t h e  d i s ta l  
edge of t he  ear  or t h e  e x t r e m i t y  of t h e  tail .  As soon as t he  
t u m o r  r eached  a n  a d e q u a t e  d e v e l o p m e n t  and  before  i t  
could  cause  in f i l t r a t ion  in to  n e i g h b o u r i n g  tissues,  a rad ica l  
exciss ion was car r ied  ou t  a n d  a cha l lenge  was  m a d e  w i t h  
isogeneic cells. 2) A d u l t  C 3 H / H e  mice  were  inocu la t ed  
w i t h  homogen ized  t u m o r  cells and  30 days  a f t e r  a chal-  
lenge w i t h  whole  cells was  car r ied  out .  3) A d u l t  C 3 H e B /  
F e J  mice, b o r n  f rom fos t e r -nu r s ing  C 3 H / H e  suckled b y  

C57BL/6  and  the re fore  ' t heo re t i ca l ly '  free f rom B i t t n e r  
virus,  were incou la t ed  w i t h  homogen ized  cells a n d  30 days  
a f t e r  a chal lenge w i t h  whole  t u m o r  ceils was  car r ied  out .  

As shown  b y  d a t a  of Tab le  I I I ,  pos i t ive  t akes  were  ob- 
t a i n e d  in all cases, t h u s  i nd i ca t i ng  t h a t  i t  is imposs ib le  to  
induce  a n y  p r o t e c t i o n  in t he  isogeneic host ,  a t  leas t  w i t h  
t h e  m e t h o d s  employed.  

I n  conclusion,  f rom the  d a t a  col lected un t i l  now a n d  
br ie f ly  descr ibed  here,  2 po in t s  m u s t  be  emphas ized .  
Fi rs t ly ,  t h e  absence  of v i rus  par t ic les  a n d  t he  specific 
c y t o p a t h i c  effect  c lear ly  ind ica tes  t h a t  mouse  sa l iva ry  
g land  t u m o r  does no t  ca r ry  p o l y o m a  or p o l y o m a q i k e  
viruses.  I n  addi t ion ,  w h e n  p o l y o m a  v i rus  is ar t i f ic ia l ly  in- 
t r o d u c e d  in to  t he  s y s t e m  a s l ight  decrease  of t u m o r  t akes  
was ob ta ined ,  f u r t h e r  conf i rming  t h a t  t h e  e t io logy of t h i s  
t u m o r  c a n n o t  he  r e s t r i c t ed  to p o l y o m a  virus .  Secondly,  i t  
seems a p p a r e n t  t h a t  d u r i n g  i ts  d e v e l o p m e n t  t he  s a l iva ry  
g land  t u m o r  is u n a b l e  to  i nduce  a n  apprec i ab le  i m m u n o -  
logical  response.  

Table III. Evaluation of immunological response in relation to the 
growth of the salivary gland adenocarcinoma in isogeneic hosts 

No. of Sites of Growth Days of Tumor takes 
animals inoculation challenge 30 days after 

the challenge 

23 C3H/He Ear cartilage 100% 12~ 100% 
20 C3H/He Tail 100% 12~ 100% 
30 C3H/He Neck, s.c. - 30 b 100% 
23 C3HeB/FeJ Neck, s.c. - 30 b 100% 

From the removal of primary tumor. "o From the inoculation of 
homogenized cells. 

Riassunto. Dai  da t i  r i fer i t i  si m e t t o n o  in  ev idenza  due  
p u n t i :  il p r i m o  d i m o s t r a  nel  t u m o r e  in esame l ' a s senza  di  
par t ice l le  v i ra l i  e di  e f fe t to  c i topa t i co  specifico pe r  il v i rus  
pol ioma.  I no l t r e  non  si m e t t o n o  in ev idenza  an t i co rp i  fis- 
san t i  il c o m p l e m e n t o  o e m o a g g l u t i n o i n b e n t i  pe r  il v i rus  
po l ioma  negl i  an imal i  p o r t a t o r i  di  t umor i .  I1 secondo p u n -  
to  d i m o s t r a  che d u r a n t e  il suo sv i luppo  il t u m o r e  del la  
gh i ando la  sa l iva te  6 incapace  di i ndu r r e  u n a  r i spos ta  
i m m u n o l o g i c a  apprezzabi le .  
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Histone-Induced Macrophage Disappearance Reaction in Normal Guinea-Pigs 

The  complex  s t a t e  of de layed  t y p e  h y p e r s e n s i t i v i t y  is 
r ep re sen t ed  b y  d i f fe ren t  types  of specific r eac t ions :  The  
m a c r o p h a g e  d i s a p p e a r a n c e  r eac t ion  (MDR) I-~,la a n d  t he  
release f rom cells of t h e  l y m p h  node  p e r m e a b i l i t y  f ac to r  
(LNPF)  7,s shou ld  be  c i ted  as examples .  A comple t e  func-  
t i o n a l  i d e n t i t y  of h i s tones  I ronl  d i f fe ren t  sources and  
L N P F  has  been  d e m o n s t r a t e d  p rev ious ly  9,1~ I t  was  of 
i n t e r e s t  to  e x a m i n e  w h e t h e r  or no t  a M D R  could also be  
induced  w h e n  inocu la t i ng  n o r m a l  gu inea-p igs  w i t h  calf  
t h y m u s  h i s tone ,  in s t ead  of t r e a t i n g  i m m u n i z e d  an ima l s  
(which e x h i b i t  d e l a y e d - t y p e  hype r sens i t i v i t y )  w i t h  t he  
co r r e spond ing  an t igen .  

T o t a l  h i s t one  f rom calf t h y m u s  nucle i  was  e x t r a c t e d  
w i t h  su lphur ic  acid (pH 0.7) 11,13. T he  p r e p a r a t i o n  was 
d issolved in  saline,  sh i f t ing  t he  p H  va lue  to  7.0-7.2 a n d  
was in jec ted  s.c. or i.p. in to  e i t he r  n o r m a l  or BCG- 
sens i t ized  guinea-pigs  (P i rbr igh t ,  400-600 g). H i s t o n e  
so lu t ions  were s ter i l ized b y  f i l t r a t i on  pr io r  to  use. Per i -  
t onea l  e x u d a t e  was i nduced  b y  g lycogen (Schucha rd t ) .  
4 days  l a t e r  t he  p e r i t o n e a l  cells were h a r v e s t e d  a n d  t he  
n u m b e r  of free f loa t ing  m a c r o p h a g e s  in t h e  p e r i t o n e a l  
e x u d a t e s  was assayed  b y  t o t a l  a n d  d i f fe ren t i a l  cell counts .  
All  these  me thods ,  i.e. i n d u c t i o n  a n d  h a r v e s t i n g  of peri-  
t o n e a l  e x u d a t e s  as well  as d i f f e r en t i a t i ng  macrophages ,  

were accompl i shed  in exac t ly  t he  s ame  m a n n e r  as de- 
sc r ibed  b y  NELSON et  al. ~,13. 

P i lo t  e x p e r i m e n t s  i nd i ca t ed  t h a t  t he  ave rage  va lue  of 
t he  t o t a l  cell c o u n t  showed m u c h  d a y - t o - d a y  v a r i a t i o n  in 
n o r m a l  animals ,  as p rev ious ly  descr ibed  b y  o the r s  2,6. 
However ,  a re l iable  e v a l u a t i o n  of t h e  d i s a p p e a r a n c e  of 
free f loa t ing  m a c r o p h a g e s  was ach ieved  w h e n  us ing  t he  
r e l a t ive  va lues  of m a c r o p h a g e s  in d i f fe ren t i a l  cell coun t s  
only.  Guinea-p igs  were i m m u n i z e d  s.c. b y  in j ec t ing  3 m g  
of BCG ill 0.5 ml  sal ine pe r  an imal .  3 or 4 weeks later ,  t h e  
an ima l s  were sub jec ted  to f u r t h e r  expe r imen t s .  A pur i f ied  
p ro t e in  d e r i v a t i v e  of t ube rc l e  baci l l i  (GT, Hoechs t )  was  
used as tube rcu l in .  

I n t r a p e r i t o n e a l  i n j ec t ion  of t u b e r c u l i n  (GT) in to  BCG- 
sens i t ized  guinea-pigs  2 h before  cell h a r v e s t i n g  resu l ted  
in qu ick  d i s a p p e a r a n c e  of m o s t  of t h e  free f loa t ing  macro-  
phages .  W i t h  n o n - i m m u n i z e d  a n i m a l s  t h i s  was  no t  ob- 
served.  These  resul t s  are in  a g r e e m e n t  w i t h  t h e  observa-  
t ions  of NELSON et  a l )  -~, ~3. W h e n  h i s t one  was in jec ted  b y  
th i s  route ,  a m a r k e d  d i s a p p e a r a n c e  of m a c r o p h a g e s  was 
observed ,  even  w i t h  a dose of on ly  50 ng  (see Tab le  I). 

W i t h i n  2 h a f t e r  s.c. i n j ec t ion  of a h ighe r  dose of 4 m g  
h i s tone -N  pe r  an imal ,  d i s a p p e a r a n c e  of m a c r o p h a g e s  in 
t he  pe r i t onea l  e x u d a t e  was no t  observed ,  b u t  a m a r k e d  
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d e c r e a s e  w a s  r e c o r d e d  4 h a f t e r  h i s t o n e  a p p l i c a t i o n .  4 h 
l a t e r ,  m a c r o p h a g e  v a l u e s  w e r e  i n c r e a s i n g  a g a i n  (T ab l e  I I ) .  

T h e  i n d u c t i o n  of  M D R  b y  t u b e r c u l i n  in  i m m u n i z e d  
a n i m a l s  c a n  be  s u p p r e s s e d  b y  t r e a t i n g  t h e  a n i m a l s  w i t h  
h i s t o n e  on  t h e  d a y  of  i m m u n i z a t i o n  (T ab l e  I I I ) .  

T h e  r e s u l t s  o f  t h e  e x p e r i m e n t s  d e s c r i b e d  a b o v e  i n d i c a t e  
t h a t  t h e  f ree  f l o a t i n g  m a c r o p h a g e s  in  p e r i t o n e a l  e x u d a t e s  
n o t  o n l y  d i s a p p e a r  a f t e r  t h e  i n j e c t i o n  of  t h e  c o r r e s p o n d i n g  
a n t i g e n  i n t o  i m m u n i z e d  g u i n e a - p i g s  w i t h  d e l a y e d  h y p e r -  
s e n s i t i v i t y  b u t  a l so  a f t e r  i .p.  o r  s .c .  i n j e c t i o n  o f  h i s t o n e  
in n o r m a l  a n i m a l s .  M o r e o v e r ,  h i s t o n e  e x h i b i t s  t h e  s a m e  
a c t i v i t i e s  as  L N P F  w i t h  r e s p e c t  to  t h e  f u n c t i o n a l  c r i t e r i a  
of  t h e  l a t t e r ,  a n d  t h e s e  r e s u l t s  l e n d  s u p p o r t  to  t h e  h y p o -  

Table I. Changes in the relative macrophage values of glycogen- 
induced peritoneal exudates by i.p. injected tuberculin (GT) and 
histone 2 h before cell harvest  

Sensitization Materialinjected No. of Relative macrophage 
animals values (mean 4- 

standard error) 

Normal Saline 7 43.1 4- 3.2 b 
BCG Saline 7 38.8 4- 11.2 b 
Normal GT 50 ng 8 44.4 4- 8.0 b 
BCG GT 50 ng 6 11.7 4- 9.4~ 
Normal Histone-N 1000 ng 7 2.9 ~= 1.5 
Normal Histone-N 200 ng 8 14.5 4- 8.4 ~ 
Normal Histone-N 50 ng 8 3.1 4- 2.8 

Statistical significance of differences between macropbage values of 
'histone-treated-normal-animals'  and 'GT-treated BCG-immunized- 
animals' respectively, and the animals of the other groups b: P < 
0.0005. 

Table II. Disappearance of macrophages in glycogen-induced peri- 
toneal exudates of normaI guinea-pigs after s.c. injection of 4 mg 
histone-N 

Hours between in- No. of 
jection of histone animals 
and cell harvesting (duplicate) 

Relative macrophage values 
(mean 4- standard error) 
(duplicate) 

2 8 62.2 q- t8.6 
4 8 8.5 4- 5.0 
5 8 5.8 4- 2.6 

(8) (5.2 4- 4.7) 
8 5 15.6 4- 1.9 

(7) (22.4 ~ 17.1) 

t h e s i s  t h a t  h i s t o n e  m a y  be  a m e d i a t o r  of  d e l a y e d - t y p e  
h y p e r s e n s i t i v i t y  r e a c t i o n s .  

NELSON a n d  NORTH ~ t h o u g h t  t h a t  t h e  e f f e c t  o f  a n t i g e n  
on  p e r i t o n e a l  e x u d a t e  m a c r o p h a g e s  in  v i v o  w a s  to  r e n d e r  
t h e  cel ls  m o r e  ' a d h e s i v e '  so  t h a t  t h e y  s t u c k  t o  e a c h  o t h e r  
a n d  to  t h e  l i n i n g  of  t h e  p e r i t o n e a l  c a v i t y .  I n  a g r e e m e n t  
w i t h  t h e s e  r e s u l t s ,  we  o b s e r v e d  in  a d d i t i o n a l  e x p e r i m e n t s  
in  v i t r o  c l u m p i n g  of  p e r i t o n e a l  e x u d a t e  cel ls  f o l l o w i n g  
a d d i t i o n  of  h i s t o n e .  

T o t a l  cei l  c o n t e n t  of  p e r i t o n e a l  e x u d a t e  d i d  n o t  d e -  
c r e a s e  s i g n i f i c a n t l y  a f t e r  i .p.  i n j e c t i o n  of  1 m g  h i s t o n e - N  
in  1 m l  sa l ine .  H o w e v e r ,  u s i n g  a d o s e  o f  4 m g  h i s t o n e - N  in  
2 m t  s a l i n e  no  cells  a t  al l  c o u l d  be  o b s e r v e d  in  t h e  e x u d a t e  
u p  to  4 h l a t e r .  T h i s  is s u p p o s e d  to  be  d u e  to  t o x i c  e f f e c t  
of  h i s t o n e  a t  t h i s  c o n c e n t r a t i o n ,  c o r r e s p o n d i n g  to  a s i m i l a r  
e f f ec t  of  h i s t o n e  o n  e x u d a t e  cel ls  in  v i t r o .  A f t e r  s.c.  i n i ec -  
t i o n  of  t h e  s a m e  d o s e  of  4 m g  h i s t o n e - N  in  2 m l  s a l i ne  t o t a l  
cell  c o n t e n t  of  p e r i t o n e a l  e x u d a t e  r e m a i n e d  w i t h i n  n o r m a l  
l i m i t s ,  o n l y  t h e  m a c r o p h a g e  c o n t e n t  d e c r e a s e d .  

H i s t o n e  w a s  wel l  s u p p o r t e d  b y  t h e  a n i m a l s  u s i n g  t h e  
d o s e s  d e s c r i b e d .  N o  g e n e r a l  s i g n s  o f  t o x i c i t y  c o u l d  b e  
o b s e r v e d .  E v e n  i .v.  i n j e c t i o n s  of  0.4 m g  h i s t o n e - N  in  
0.4 m l  s a l i n e  ( b u t  n o t  0.5 mg)  w e r e  t o l e r a t e d  b y  m i c e  of  
d i f f e r e n t  l i gns  w e i g h i n g  30 4- 2 g. R e p e a t e d  s .c.  i n j e c t i o n s  
of  h i s t o n e  w e r e  e q u a l l y  wel l  s u p p o r t e d  i n j e c t i n g  a t o t a l  
d o s e  of 5 m g  h i s t o n e - N  i n t o  m i c e  w i t h i n  10 w e e k s  o r  u p  to  
15 m g  h i s t o n e - N  i n t o  g u i n e a - p i g s  w i t h i n  20 d a y s ,  a s  
d e m o n s t r a t e d  in  s e v e r a l  o t h e r  e x p e r i m e n t s .  

T h e  s u p p r e s s i o n  of  M D R  in  B C G - s e n s i t i z e d  g u i n e a - p i g s  
b y  h i s t o n e  t r e a t m e n t  a t  t h e  t i m e  of  i m m u n i z a t i o n  is con-  
s i s t e n t  w i t h  t h e  i m m u n o s u p p r e s s i v e  e f f ec t  of  h i s t o n e  p r e -  
v i o u s l y  d e s c r i b e d ,  u s i n g  t r a n s p l a n t a t i o n  i m m u n i t y ,  t u b e r -  
c u l i n  h y p e r s e n s i t i v i t y  a n d  h u m o r a l "  a n t i b o d y  f o r m a t i o n  as  
e x p e r i m e n t a l  m o d e l s  ~4-**. 

Zusammen/assung. H i s t o n  a u s  K a l b s t h y m u s  b e w i r k t  
n a c h  i .p.  o d e r  s.c. I n j e k t i o n  be i  n i c h t i m m u n i s i e r t e n  Meer -  
s c h w e i n c h e n  in  g l e i c h e r  W e i s e  e ine  a u s g e p r g g t e  A b n a h m e  
y o n  M a k r o p h a g e n  in  e i n e m  m i t  G l y k o g e n  i n d u z i e r t e n  
P e r i t o n e a l e x s u d a t  wie  e ine  I n j e k t i o n  y o n  A n t i g e n  b e i  
s p / i t a l l e r g i s c h e n  T i e r e n .  E i n e  H i s t o n b e h a n d l u n g  w / i h r e n d  
e i n e r  I m m u n i s i e r u n g  m i t  B C G  u n t e r d r i i c k t  d ie  s o n s t  m i t  
T u b e r k u l i n  a u s l G s b a r e  s o g e n a n n t e  <~macrophage  d i s -  
a p p e a r a n c e  r e a c t i o n  ~>. 
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Table 11I. Histone treatment  during BCG immunization. Influence 
on macrophage disappearance reaction by tuberculin (GT) 

Immuniza- Additional GT b No. of Relative macrophage 
tion treatment~ animals values, mean 4- 

(duplicate) standard error 
(duplicate) 

None Histone-N 50 ng 5 41.6 -1- 8.6 
4 mg 

BCG Histone-N 50 ng 10 45.0 4- 9.9 
4 mg 

(6) (41.9 -4- 4.6) 
BCG None 50 ng 6 11.7 4- 9.4 

Beginning on the day of immunization the animals were treated 
with 8 injections of 1 mg histone-N each at intervals of half a week. 
4 weeks after immunization the peritoneal exudate was induced by 
glycogen, b GT was injected i.p. 2 h before cell harvesting. 
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