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i n j e c t i o n  of  t h e  m i x t u r e  of  C. albicans a n d  L 1 2 1 0  cells.  
H i s t o p a t h o l o g i c a l  s t u d y  b y  a p a t h o l o g i s t  w i t h o u t  t h e  
k n o w l e d g e  of  t h e  e x p e r i m e n t a l  d e s i g n  c o n f i r m e d  t h i s  
f i n d i n g .  

Discussion.  T h i s  s t u d y  fa i ls  t o  d e m o n s t r a t e  i m m u n o -  
d e p r e s s i o n  in  m i c e  b e a r i n g  L 1 2 1 0  l e u k e m i a  u n t i l  t h e  t e r -  
m i n a l  s t a g e  of  t h e  d i sease .  O u r  d a t a  s u p p o r t  t h e  o b s e r -  
v a t i o n  of  STUTMAN 11 w h o  i n d i c a t e d  t h a t  i m m u n o s u p p r e s -  
s i o n  h a d  m i n i m a l  e f f e c t s  on  t u m o r  d e v e l o p m e n t  i n d u c e d  
b y  c h e m i c a l  c a r c i n o g e n s .  U s i n g  m e t h y l c h o l a n t h r e n e  o r  
u r e t h a n ,  S'rUTMAN d i d  n o t  d e t e c t  s i g n i f i c a n t  d i f f e r e n c e s  
in  t u m o r  i n c i d e n c e  o r  l a t e n t  p e r i o d  of  t u m o r  deve lopmen~c  
b e t w e e n  t h e  i m m u n o l o g i c a l l y  d e f i c i e n t  n u d e  m i c e  a n d  
t h e i r  n o r m a l  i m m u n o l o g i c a l l y  c o m p e t e n t  s ib l ings .  R e -  
c e n t l y ,  GILLE'I'~rE a n d  Cox*2 s h o w e d  t h a t  T-ce l l  d e f i c i e n c y  
d id  n o t  a f f e c t  t h e  t u m o r  i n c i d e n c e  a n d  l a t e n c y  of m i c e  
w i t h  m e t h y l c h o l a n t h r e n e  i n d u c e d  p r i m a r y  t u m o r .  

I~'AUVE e t  alf i  r e p o r t e d  t h a t  t h e  d e v e l o p m e n t  of  m u r i n e  
t e r a t o c a r c i n o m a  d id  n o t  i m p a i r  t h e  ce l l u l a r  i m m u n i t y  of  
t h e  h o s t  a g a i n s t  Listeria monocytogenes. T h e i r  d a t a  ac -  
t u a l l y  s h o w e d  a n  i n c r e a s e d  r e s i s t a n c e  a g a i n s t  L. mono- 
cytogenes b y  t h e  t u m o r - b e a r i n g  a n i m a l s .  T h e y  f u r t h e r  de -  
m o n s t r a t e d  t h a t  s e v e r a l  m a l i g n a n t  cel ls  e l i c i t ed  a n  a n t i -  
i n f l a m m a t o r y  r e s p o n s e  a n d  s u g g e s t e d  t h a t  t h i s  a n t i i n -  
f l a m m a t o r y  p r o p e r t y  m i g h t  h a v e  a l l o w e d  t h e  t u m o r  t o  
d e v e l o p  in  t h e  s u s c e p t i b l e  h o s t .  W e  s h o w  in  t h i s  s t u d y  
t h a t  L 1 2 1 0  cel ls  a re  a lso  c a p a b l e  of  s u p p r e s s i n g  t h e  in-  
f l a m m a t o r y  r e s p o n s e .  T h i s  a n t i i n f l a m m a t o r y  r e a c t i o n  
m a y  p o s s i b l y  f a c i I i t a t e  t h e  r a p i d  g r o w t h  of  t h e  t u m o r  in  
t h e  a b s e n c e  of  i m m u n o d e p r e s s i o n .  
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Summary .  I m m u n o l o g i c a l  s t u d i e s ,  p e r f o r m e d  w i t h  h u m a n  s e r a  a n d  r a b b i t  a n t i s e r a  u p o n  s o m e  s t r a i n s  of  s taph,  epi- 
dermidis c a r r i e d  in  t h e  c i r c u l a t i n g  b l o o d  of  n o r m a l  a n d  t h r o m b o c y t o p e n i c  s u b j e c t s ,  i n d i c a t e  t h a t  t h e  r e a c t i v i t y  is 
v e r y  low a n d  a l m o s t  c o m p l e t e l y  r e l a t e d  to  a n t i g e n i c  p r o p e r t i e s  c o m m o n  to  Staph. aureus. 

T h e  p r e s e n c e  of  cell  wa l l  d e f i c i e n t  (CW'D) f o r m s  of  
G r a m  p o s i t i v e  Cocci  h a s  b e e n  r e c o g n i z e d  w i t h i n  t h e  
p l a t e l e t s  of  n o r m a l  h u m a n  s u b j e c t s * ;  f o e t a l  b l o o d  d r a w n  
a t  b i r t h  f r o m  t h e  u m b i l i c a l  co rd  s h o w e d  a c o m p a r a b l e  
s i t u a t i o n ~ ;  p a t i e n t s  a f f e c t e d  b y  t h r o m b o c y t o p e n i a  f r o m  
a u t o i m m u n e  d i s e a s e  c a r r i e d  in  a d d i t i o n  a r e l e v a n t  n u m b e r  
of  c o n v e n t i o n a l  f o r m s  free  in  t h e  c i r c u l a t i o n  a n d  p h a g o -  
c y t i z e d  b y  l e u c o c y t e s  a. F o l l o w i n g  BERGE'Z 4, s u c h  m i c r o -  
o r g a n i s m s  m a y  be  r e c o g n i z e d  as  b e l o n g i n g  t o  v a r i o u s  
s t r a i n s  of  Staphylococcus epidermidis.  H e r e  we  d e s c r i b e  
t h e  r e s u l t s  of  e x p e r i m e n t s  c a r r i e d  o u t  in  o r d e r  to  c o m p a r e  
s o m e  a n t i g e n i c  p r o p e r t i e s  of  o u r  i so l a t e s  w i t h  t h o s e  of  a 
s t r a i n  of  Staphylococcus aureus, a n d  a l so  to  e v a l u a t e  t h e  
i m m u n o l o g i c a l  s i t u a t i o n  of  n o r m a l  a n d  t h r o m b o c y t o p e n i c  
h u m a n  s u b j e c t s  w i t h  r e g a r d  to  s u c h  m i c r o o r g a n i s m s .  

Methods. T h e  s e r a  of  2 a u t o i m m u n e  t h r o m b o c y t o p e n i c  
p a t i e n t s  a n d  s e r a  f r o m  n o r m a l  s u b j e c t s  we re  u sed .  T h e i r  
r e a c t i v i t y  w a s  t e s t e d  a g a i n s t  s o m e  s t r a i n s  of  Staph. epi- 
de fmidis  c u l t u r e d  f r o m  t h e  b l o o d  of  n o r m a l  a n d  t h r o m b o -  
c y t o p e n i c  s u b j e c t s  a n d  a g a i n s t  Staph. aureus R o s e  A T C C  
14154.  
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Table I. Human  sera: each specimen tested against Staph. aureus Rose and some strains of Staph. epidermidis 

hmnunologieaI tests No. and origin 
of serum specimens 

Staph. aureus Rose Staph. epidermidis 

of post- End point of n of n of positivies/ End point of 
tivities/ positive sera strains n of proofs positive sera 
n of proofs 

Slide agglutination 2 thrombocytopenic 2]2 160 6 7/12 a 1/12 b 5 20 ~ 10 ~) 
4 normal 4/4 320-1280 6 15/24 ~ 5/24 b 5-20 ~ 5-10 b 

Complement fixation 2 throlnbocytopenic none - 4 none 
32 normal 8/32 50 4 3/128 ~ none b 10 * none b 

Indirect agglutination 2 thromboeytopenic none - 4 none - 
3 normaI 3/12 ~ 512 ~ 4 3/12 o 3 32~ 

Indirect immuno fluorescence 2 thrombocytopenic 2/2 5 4 8/8 ~ 1/8 b 5 ~ 5 b 
3 normal 3/3 10 a 4 12/12 ~ 3/12 b,o 5 ~, 5 b 

~, ~ Before and after absorption of the sera with Staph. aureus Rose. o The positive data  refer to a single serum specimen showing a strong 
agglutinating activity towards Staph. au*eus Rose (titre 1280). d Strong positivity, further dilutions not tested. 
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Immunological tests N u m b e r  a n d  o r i g i n  
of  s e r u m  s p e c i m e n s  

Staph. aureus Rose Staph. epidermidis 

n of p o s i t i v -  E n d  p o i n t  of n of p o s i t i v i t e s / n  of  p roo f s  
i t e s / n  of p r o o f s  p o s i t i v e  s e r a  

End point of 
positive sera 

Sl ide  a g g l u t i n a t i o n  4 n o r m a l  4 /4  320 16j40 ~ n o n e  b 
10 i m m u n e  s e r a  ~ 10/10 1.60 1280 40/100  ~ 8 /100b 

C o m p l e m e n t  f i x a t i o n  2 n o r m a l  2/2 160 u o t  t e s t e d ~  n o n e  b 
10 i n n n u n e  s e r a  ~ 10/10 5 0 - 1 6 0  n o t  t e s t e d  a 12/100 b 

40 �9 
40 640 ~ 1 6 0 - 3 2 0  b 

5 0  b 

~,~ B e f o r e  a n d  a f t e r  a b s o r p t i o n  of t h e  s e r a  w i t h  Staph. aureus Rose .  o A g a i n s t  Staph. epidermidis. 

F o r  t h e  p r e p a r a t i o n  of  t h e  a n t i s e r a ,  10 s t r a i n s  of  o u r  
i s o l a t e s  a n d  staph, aure~s R o s e  A T C C  14154  w e r e  e m -  
p l o y e d .  T h e s e  we re  g r o w n  for  18 h on  n u t r i e n t  aga r ,  
w a s h e d  a n d  r e s u s p e n d e d  in  sa l ine .  O n  d a y s  1, 3, 6, 9 a n d  
20 r a b b i t s  r e c e i v e d  i . m .  i n j e c t i o n s  a t  t h e  dose  of  h a l f  
t h e  g r o w t h  of one  t u b e  p e r  k g  b o d y  w e i g h t .  I n  s o m e  c a s e s  
t h e  r a b b i t s  we re  s i m u l t a n e o u s l y  t r e a t e d  w i t h  i m m u n o -  

A 1i B2 r l 10 

3 2 

456 

x~ ? 34 

0.5 s 9 5 

6 

0 2 4 6h 0 2 4 6h 

Time 

Staph. a~reus Rose and a strain of Staph. epidermidis isolated from 
the circulating blood of a thrombocytopenic patient. The graphs 
show the turbidimetrie values from the starting point to the end of 
the logarithmic phase of growth in DIVCO PPLO broth as such or 
added 1:10 with rabbit and human  sera. 
A) Rabbit sera. Staph. aureus Rose: 1, normal rabbit; 2, rabbit 
immunized against Staph. epidermidis and treated with imnmno- 
depressant drugs; 3, rabbit immunized against Staph. epidermidis. 
staph, epidermidis: 4, i?ormal rabbit; 5, as 4 after absorption with 
Staph. aureus Rose; 6, after immunization against Staph. epidermidis, 
administration of immunodepressant  drugs and absorption with 
Staph. aureus Rose; 7, after immunization against Staph. epidermidis 
and absorption with Staph. aureus Rose; 8, after immunizatfon 
against Staph. epidermidis and treatment  with immunodepressant  
drugs; 9, after immunization against Staph. epidermidis, hnmuue  
sera against Staph. epidermidis impair the growth of the same micro- 
organism as well as of staph, aureus Rose; absorption of the sera 
with Staph. aureus Rose, and/or t reatment  of the rabbits with im- 
munodepressant drugs, inhibit such activity. 
B) Human sera. Staph. aureus Rose: 1, broth withou t sermn. Staph. 
epidermidis: 2, broth without serum; 3, with serum from a thromho- 
cytopenic patient;  4, as 3 after absorption with Staph. aureus Rose; 
5, with normal hmnan  serum absorbed with Staph. aureus Rose; 6, 
w i t h  no r lua l  hun-tan seruln. Normal hunlan  serunl impairs the growth 
of Staph. epidermidis; such activity is not completely suppressed 
following absorption with staph, aureus Rose. Tile serum from the 
thrombocytopenie patient does not affect the growth of Staph. epi- 
dermidis isolated from the blood of the same patient, 

d e p r e s s a n t  d r u g s :  F l e c o c o r t i d  R i c h t e r  (12 m g  as  h y d r o -  
c o r t i s o n e  p e r  kg) or  I m u r a n  W e l l c o m e  (12 m g  A z a t h i o -  
p r i n e  p e r  kg) .  B l o o d  w a s  w i t h d r a w n  o n  d a y  30. 

Al l  t h e  h u m a n  s e r a  a n d  t h e  a n t i s e r a  we re  u s e d  as  s u c h  
or  a f t e r  a b s o r p t i o n  w i t h  Slaph. aueeus Rose .  T h e  a n t i g e n s  
we re  p r e p a r e d  f r o m  b a c t e r i a  c u l t u r e d  on  aga r ,  w a s h e d ,  
r e s u s p e n d e d  in  s a l i n e  a n d  u t i l i zed  a s  s u c h  or, for  c o m p l e -  
m e n t  f i x a t i o n  t e s t s ,  a l so  s o n i c a t e d  or  t r e a t e d  w i t h  ly so -  
z y m e .  

T h e  fo l l owing  i m m u n o l o g i c a l  t e s t s  we re  c a r r i e d  o u t :  
s l ide  a g g l u t i n a t i o n  ; c o m p l e m e n t  f i x a t i o n  : K o l m e r ' s  
t e c h n i q u e ;  a n d  i n d i r e c t  a g g l u t i n a t i o n  fo r  t h e  d e t e c t i o n  
of i n c o m p l e t e  a n t i b o d i e s .  B a c t e r i a l  s u s p e n s i o n s  were  
s e n s i t i z e d  b y  i n c u b a t i o n  in  t h e  p r e s e n c e  of h u m a n  se ra  
d i l u t e d  1 : 8 0  w i t h  s a l i n e ;  t h e  b a c t e r i a l  cei ls  we re  w a s h e d  
4 t i m e s  w i t h  s a l ine  a n d  t h e  a g g l u t i n a t i o n  t e s t  w a s  c a r r i e d  
o u t  w i t h  se r i a l  d i l u t i o n s  of  a n  a n t i - h u m a n - g l o b u l i n  s e r u m  
( B e h r i n g w e r k e  AG) w h i c h  h a d  p r e v i o u s l y  b e e n  i n c u b a t e d  
w i t h  s u s p e n s i o n s  of t h e  s a m e  n o n - s e n s i t i z e d  b a c t e r i a :  t h i s  
in  o r d e r  to  a v o i d  t h e  p o s s i b i l i t y  of  a r e a c t i v i t y  of  t h e  a n t i -  
g l o b u l i n  s e r u m  for  t h e  b a c t e r i a  as  s u c h .  

I n d i r e c t  i m m u n o f l u o r e s c e n c e .  B a c t e r i a l  s m e a r s  were  
f i x e d  w i t h  a l coho l  a n d  i n c u b a t e d  in  t h e  p r e s e n c e  of  se r i a l  
d i l u t i o n s  of t h e  s e r a  t o  be  t e s t e d ;  a f t e r  w a s h i n g ,  t h e  
s m e a r s  we re  s t a i n e d  w i t h  r a b b i t  a n t i  I g G  s e r u m  con -  
j u g a t e d  w i t h  F I T C .  

B a c t e r i a l  g r o w t h  in  t h e  p r e s e n c e  o f  t h e  se ra .  T h i s  wa s  
e v a l u a t e d  b y  m e a n s  of  t u r b i d i m e t r y  (550 n m )  in  t h e  
c o u r s e  of t h e  i n c u b a t i o n  a t  37 ~ in  s h a k i n g  f l a s k s  con -  
t a i n i n g  Di fco  P P L O  b r o t h  a d d e d  w i t h  t h e  s e r a  a n d  w i t h  
12 h b r o t h  c u l t u r e s  of  t h e  b a c t e r i a  t o  be  t e s t e d  a t  t h e  
c o n c e n t r a t i o n  of  1 : 10 a n d  0.1 : 10 r e s p e c t i v e l y .  

Results and discussion. T h e  r e s u l t s  c o n c e r n i n g  s l ide  
a g g l u t i n a t i o n ,  c o m p l e m e n t  f i x a t i o n ,  i n d i r e c t  a g g l u t i n a -  
t i o n  a n d  i n d i r e c t  i m m u n o f l u o r e s c e n c e  t e s t s  a re  s m n m a -  
r i zed  in  T a b l e s  I a n d  I I .  C o n s i d e r e d  as  a who le ,  t h e  r e s u l t s  
s h o w n  in  T a b l e  I i n d i c a t e  t h a t  : a) in  t h e  s e r a  f r o m  n o r m a l  
a n d  t h r o m b o c y t o p e n i c  s u b j e c t s ,  a n t i b o d i e s  r e a c t i n g  w i t h  
Staph. aureus R o s e  a n d  w i t h  o u r  s t r a i n s  of  Staph. epider- 
midis were  p r e s e n t ;  b) t h e  s e r a  f r o m  t h r o m b o c y t o p e n i c  
p a t i e n t s  s h o w e d  a l ower  r e a c t i v i t y ;  c) t h e  r e a c t i v i t y  to-  
w a r d s  Staph. epidermidis w a s  in  e v e r y  c a s e  of  v e r y  low 
t i t r e ;  d) f o l l owing  a b s o r p t i o n  w i t h  Staph. aureus R o s e  
t h e  r e a c t i v i t y  t o w a r d s  Staph. epidermidis d i s a p p e a r e d  
c o m p l e t e l y  o r  a l m o s t  c o m p l e t e l y .  

T h e  r e s u l t s  s h o w n  in T a b l e  I I  i n d i c a t e  t h a t  t h e  s e r a  of  
n o r m a l  r a b b i t s  r e a c t e d  s i g n i f i c a n t l y  w i t h  Staph. aureus 
Rose ,  a n d  t h a t ,  f o l l o w i n g  a b s o r p t i o n  w i t h  t h i s  s a m e  m i c r o -  
o r g a n i s m ,  t h e  r e a c t i v i t y  t o w a r d s  o u r  i so l a t e s  d i s a p -  
p e a r e d .  I m m u n e  s e r a  d e m o n s t r a t e d  h i g h l y  v a r i a b l e  de-  
g r ee s  of  r e a c t i v i t y :  5 s t r a i n s  of  o u r  i s o l a t e s  w h i c h  g a v e  
r i se  to  a s i g n i f i c a n t  a g g l u t i n a t i n g  a c t i v i t y  ( t i t re  1 6 0 - 3 2 0  
fo l l owing  a b s o r p t i o n  w i t h  Staph. aureus Rose )  g a v e  o r ig in  
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to antisera showing the highest complement fixation 
titre (50). Such proofs had been programmed in order to 
thy  to serotype our isolates by means of cross reactions, 
but in view of the low titre remaining in only a few anti- 
sera following absorption with Staph. aureus Rose, no 
significant results were obtained. 

The results concerning the inhibition of bacterial 
growth in the presence of rabbit antisera and of human 
sera are shown in Figure A and t3. Microscopical exami- 
nation demonstrated that  the nephelometric variations 
were related to different rates of multiplication and not 
to processes of agglutination. 

The data obtained indicate that  the addition of rabbit 
immune sera and of human sera to the cultures interferred 
with the bacterial multiplication. The sera of the rabbits 
inoculated simultaneously with bacterial suspensions and 
immunodepressant drugs showed the same behaviour as 
the sera of normal rabbits. Antisera towards Staph. epi- 
dermidis inhibited significantly the multiplication of the 
same microorganism and of Staph. aureus Rose: the ab- 
sorption on Staph. aureus Rose impaired the activity to- 
wards Staph. epidermidis. Such data are in full agreement 
with the results of the immunological assays previously 
described. The serum of the thrombocytopenic patient 
failed to interfere with the multiplication of the strain of 
Staph. epidermidis present within the same patient 's 
blood; normal human serum significantly impaired the 
growth of this same microorganism: such activity was 

significantly but not completely depressed following ab- 
sorption with Staph. aureus Rose. 

From the results of the present researches the following 
considerations may be drawn: human subjects carry in 
the circulation strains of Staph. epidermidis with variable 
properties; the low immunological reactivity sometimes 
observed in assays carried out with human sera and rab- 
bit antisera appears to be almost completely related to 
antigenic properties common to Staph. aureus (see 5, also 
for a review of the literature) ; the possibility may not be 
excluded that, within the circulating blood, a control of 
the multiplication of the bacterial forms under considera- 
tion derives from a non-specific immunoIogieaI situation : 
the fact that  the blood specimens from thrombocytopenic 
subjects showed a very high rate of growth of Staph. 
epidermidis together with a low reactivity towards Staph. 
aureus Rose might support this hypothesis. I t  appears 
that  the microorganisms here considered, once they enter 
the host organism, become established in. a state of 
equilibrium. The damage that  can arise from the altera 
tion of this equilibrium will be the object of a separate 
study. 

The Staphylococci (Ed. J. O. COnEN; John Wiley & Sons, New 
York 1972}. 
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Summary. Stypven tinles, measured in rat platelet-rich plasma (P. R. P.) after incubation with kaolin, did not shorten 
as incubation proceeded, thus reflecting the lack of development of platelet factor-3 (PFa) availability in this test 
system. Repeated freezing and thawing of 13. R. P. or aggregation with collagen did result in PF-3 availability. Ag- 
gregation and PF-3 availability were inhibited by the compound VK774. These findings add another aspect to the 
list of species differences in platelet function. 

Platelet factor-3 (PFa) a lipoprotein fraction of plate- 
lets, contributes, by complex formation, to the activation 
of factor X and of prothrombin in the intrinsic pathway 
of coagulation. 

For human ceils, PF-3 can be made available by in- 
cubation of platelet-rich plasma (P. R.P.) with kaolin or 
collagen or by repeated freezing and thawing. PF-3 avail- 
ability is then reflected by a shortening of the coagulation 
time of ptasma mixed with Russel Viper Venom (Stypven 
time) 2. The present paper reports upon aberrant be- 
haviour of rat platelets in the determination of PF-3 
availability after incubation with kaolin, as measured 
with the Stypven time2. 

Material and methods. 1. From rats (Wistar, male, 
280-320 g), anaesthetized with pentobarbital 30 mg/kg 
intraperitoneally and Hypnorm | (Janssen Pharmaceu- 
tica) 1 ml/kg subcutaneously, blood was drawn by syringe 
from the surgically exposed inferior caval vein on citrate 
3.8% (1 V/9 V of blood). The preparation of platelet-rich 
plasma (P. 1R. P), platelet-poor plasma (P. P.P.) and the 
counting of platelets in plasma was performed as pre- 
viously described 3 

2. PF-3 availability after the activation of P. R. P. with 
kaolin was tested as follows2:0.45 ml of plasma was in- 
cubated at 37 ~ with 0.05 ml of kaolin suspension (final 
concentrations 20, i0, 5 mg/ml) or with buffer. Before 
and 20 rain after the addition of kaolin or buffer, 0.I ml 
of the mixture was coagulated with 0.2 ml of Stypven/ 
CaCI 2. In order to check the reactivity of rat plasma in 
the Stypven time test, 50 y,l of Thrombofax | (Ortho 
Pharmaeeutica) was added to plasma-kaolin mixture in 
some experiments. Kaolin (Light, B. D. H.) was suspended 
in barbital-HCl buffer pH 7.4. Stypven (Burroughs, ~;ell- 
come and Co) was diluted I/i00,000 in buffer, mixed with 
an equal volume of CaCI 2 0.05 M, and was kept on crushed 
ice. 

3. PF-3 availability after aggregation induction with 
rat collagen in the presence or absence of an aggregation 
inhibitor was tested as follows: 0.7 ml of P. R. P. was in- 
cubated for 2 rain at 37~ with 0.I ml of solvent or in- 
hibitor solution and 0.1 ml of a mixture of CaCl 2 (final 
concentration i • l0 -3 M) and MgCl 2 (final concentration 
5 • 10 -~ M) before the addition of collagen suspension or 
buffer. The mixture was continuously stirred in an ag- 


