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Antimacrophagal  and, to a l e s se r  degree,  normal  rabbit se ra  have an immunodepressant  ac -  
tion when injected into intact mice along with a living culture of Shigella sonnei. The s t ron-  
ger  immunodepressive effect of the antimacrophagal  se rum is connected with its toxic action 
on the macrophages.  

As yet little is known of the role of macrophages in intestinal infections and, in par t icular ,  in baci l lary  
dysentery.  There  is some evidence that natural res is tance  to certain infections is due to the macrophagal  
sys tem [2, 4] and the effect of antimacrophagal  s e ra  is to reduce the res is tance  of animals to certain v i ruses  
[3] and to s treptococci  [1]. 

Since mice have wel l -marked  natural immunity to dysentery  bacilli, it could be useful to study the 
role of macrophages  in this res is tance  with the aid of antimacrophagal  sera.  

E X P E R I M E N T A L  M E T H O D  

Antimacrophagal  se ra  were  obtained by intravenous immunization of rabbits weighing 3-3.5 kg with 
cells of the peri toneal  exudate of noninbred albino mice obtained 2 days after intraperi toneal  injection of 
1% peptone solution. The exudate contained 60-80% of cells of macrophagal  type. Rabbits were immunized 
by 4-6 intravenous injections, in doses of 10 million-30 million cells, with intervals of 3-7 days between 
injections. 

Another group of rabbits was immunized with peri toneal  exudate macrophages after p re l iminary  cul-  
ture  for 1-4 days in medium No. 199 with the addition of 20% bovine se rum and antibiotics. The cell mono- 
layer  was washed with medium No. 199 and then carefully removed f rom the surface of the slide with a 
rubber- t ipped metal needle. The cells were injected intravenously in doses of 20,000-3 million, also 4-6 
t imes.  

One week after the end of immunization the animals were exsanguinated, and the se ra  were  inactivated 
at 56~ for 30 min and adsorbed with mouse e ry throcytes  to remove hemaglutinins. 

The se ra  were  t i t ra ted  in Dausset ' s  leuko-agglutination test  with a suspension of peri toneal  exudate 
cells. The t i t e r  of antimacrophagal  s e ra  var ied between 1:64 and 1:256. Adsorption of the se ra  by e ry th ro -  
cytes hardly reduced their  t i ter .  

The antimacrophagal  s e ra  were  injected intravenously or intraperi toneal ly in a dose of 0.3 ml into 
noninbred albino mice weighing 16-18 g. 

A reference  strain of Shigella sounei No. 9090, giving 80-90% of colonies in the S-form when seeded 
on nutrient agar,  was used as the infecting culture. CLD for an 18-h culture of this s train of Sh__. sonne___i, 
injected intraperi toneally into animals with physiological saline, was 250 million bacter ia l  cells. 
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T A B L E  1. M o r t a l i t y  among  Mice  a f t e r  S i m u l t a n e o u s  I n t r a p e r i t o n e a l  
In j ec t ion  of  A n t i m a c r o p h a g a l  and N o r m a l  Rabb i t  S e r a  wi th  a Cu l tu re  
of S h i g e l l a  sonne i  

Index of 
Serum Dilutions Overall mot- immuno- 

Sera No. of se.ra tality among depressive 
mice* actionT 

895 h5 6/1 6 
h25 1/1 1 

989 1:5 6/1 6 
1:25 2/1 2 

Antimacrophagal 

Normal 

309 1:5 
1:25 

8/1 
5/1 

312 1:5 7/1 7 
1:25 1/1 1 

971 1:25 3/3 1 

986 h25 7/8 0,9 
982 1:25 7/8 0,9 

101 
105 
106 
107 
109 
806 

1:2 
Undiluted 

)> 

1:2 
Undiluted 

9/6 
5/3 
9/6 

10/6 
8/3 
10/6 

1,5 
1,7 
1,5 
1,7 
2,7 
1,7 

* N u m e r a t o r ,  n u m b e r  of m i c e  dy ing  in e x p e r i m e n t a l  g roup;  d e n o m i -  
n a t o r ,  n u m b e r  dying  in c o n t r o l  g roup .  

R a t i o  be tween  n u m b e r  of m i c e  dying  in e x p e r i m e n t a l  g roup  and 
n u m b e r  dying  in c o n t r o l  g roup .  

A f t e r  i n j ec t i on  of the  a n t i m a c r o p h a g a l  s e r a  o r  a t  t he  s a m e  t i m e  the  mice  w e r e  i n f e c t e d  with s u b l e t h a l  
d o s e s  of t he  Sh. sonne i  c u l t u r e ,  c o n s i s t i n g  of 31 mi l l i on ,  62 mi l l i on ,  and 125 m i l l i o n  b a c t e r i a l  c e l l s  and the  
t o t a l  m o r t a l i t y  a m o n g  the  m i c e  f r o m  a l l  3 d o s e s  w a s  d e t e r m i n e d  dur ing  the  next  3 d a y s .  T h e  ac t i on  of t he  
a n t i m a c r o p h a g a l  s e r a  w a s  a s s e s s e d  by  c o m p a r i n g  the  o v e r a l l  m o r t a l i t y  among  the  m i c e  in the  e x p e r i m e n t a l  
g roup  and in the  c o n t r o l  (mice  i n f ec t ed  with  Sh. sonne i  but  not r e c e i v i n g  a n t i m a c r o p h a g a l  s e r a ) .  

E X P E R I M E N T A L  R E S U L T S  

It w i l l  be  c l e a r  f r o m  T a b l e  1 tha t  a l l  t he  a n t i m a c r o p h a g a l  s e r a  in a d i lu t ion  of 1:5 and s o m e  of t h e s e  
s e r a  in a d i lu t ion  of 1:25, if  i n j e c t e d  i n t r a p e r i t o n e a l l y  s i m u l t a n e o u s l y  wi th  the  Sh. sonne i  c u l t u r e ,  i n c r e a s e d  
the  m o r t a l i t y  a m o n g  the  a n i m a l s  c o m p a r e d  with  the  c o n t r o l  by  2-8  t i m e s ,  i . e . ,  s u p p r e s s e d  the  n a t u r a l  d e -  
f e n s e s  of the  m i c e .  

T h e  r e s u l t s  g iven  in T a b l e  1 a l so  show tha t  n o r m a l  r a b b i t  s e r a ,  und i lu t ed  o r  d i l u t ed  1:2, a l so  had  an 
i m m u n o s u p p r e s s i v e  ac t ion .  H o w e v e r ,  t h e  index  of i m m u n o d e p r e s s i v e  ac t i on  in t h i s  c a s e  d id  not  e x c e e d  
1.5 -2 .7 .  

T h e  a n t i m a c r o p h a g a l  r a b b i t  s e r a  thus  had  a much s t r o n g e r  i m m u n o d e p r e s s i v e  ac t ion  than  n o r m a l  s e r a .  
Und i lu t ed  r a b b i t  s e r a ,  both n o r m a l  and a n t i m a c r o p h a g a l ,  if  i n j e c t e d  i n t r a p e r i t o n e a l l y a s  a s i ng l e  dose  d id  
not  t h e m s e l v e s  (without i n j ec t i on  of t h e  Sh___. sonne____~i cu l tu re )  c a u s e  dea th  o r  d i s e a s e  a m o n g  the  a n i m a l s .  

If n o r m a l  r a b b i t  s e r a  w e r e  i n j e c t e d  i n t r a p e r i t o n e a l l y  o r  i n t r a v e n o u s l y  into m i c e  24 h b e f o r e  in fec t ion ,  
even  i f  undi lu ted ,  not  only d id  t h e y  not  d e p r e s s  the  d e f e n s e s  of t he  mice ,  but  a c t u a l l y  s t i m u l a t e d  them.  If 
r a b b i t  s e r a  w e r e  i n j e c t e d  i n t r a v e n o u s l y  30 m i n - l . 5  h b e f o r e  in fec t ion ,  only  s o m e  of t he  a n t i m a c r o p h a g a l  
s e r a  e x h i b i t e d  t h e i r  i m m u n o d e p r e s s i v e  ac t ion  (undi lu ted  o r  in a d i lu t ion  of h 2 ) ,  by  c o n t r a s t  wi th  the  a c t i v a -  
t i on  of t he  n a t u r a l  d e f e n s e s  of the  m i c e  by n o r m a l  s e r a .  

The  r e s u l t s  i n d i c a t e  t ha t  a n t i m a c r o p h a g a l  s e r a  have  no l e t h a l  ef fec t  on m a c r o p h a g e s  and only t e m -  
p o r a r i l y  d e p r e s s  t h e i r  func t iona l  a c t i v i t y  i f  i n j e c t e d  once only.  T h e  s e r a ,  when i n j e c t e d  i n t r a p e r i t o n e a l l y  
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and, in part icular ,  intravenously, are  ve ry  quickly destroyed in the mouse body, so that their  immunodepres-  
sive action is maximal if they are  injected simultaneously with the infective culture. The increase  in the 
natural  res is tance  of the mice 24 h after injection of the se ra  can be explained by nonspecific stimulation of 
the reticuloendothelial sys tem by protein breakdown products of these sera .  

Tes ts  of the action of rabbit se ra  in 6-day cultures of peri toneal exudate macrophages showed that, 
r egard less  of the presence  or absence of f resh guinea pig complement, the antimaerophagal se ra  exhibited 
cytotoxic proper t ies  in dilutions of 1:5 and 1:25. A mixture of normal  rabbit sera,  diluted 1:5, did not have 
this property.  

The s t ronger  suppression of the natural  res is tance  of mice by antimacrophagul se ra  than by normal  
rabbit se ra  is presumably  connected with the toxic action of these se ra  on the macrophages.  Depression of 
the natural  immunity of animals to Shigella sonnei as a result  of t rea tment  with antimacrophagal  se ra  is evi-  
dence of the important role of macrophages in the natural defenses against dysenter ic  infection. 
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