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Aurantin inhibits phagoeytosis of sheep 's  e ry throcytes  by maerophages of the peri toneal  
exudate in vi tro and depresses  the ability of maerophages  to induce antibody formation 
in vivo. 

Recent investigations suggest that macrophages  play an important role in antibody formation [1-3, 6, 9]. 

The object of this investigation was to study the effect of inhibition of RNA synthesis in a culture of 
macrophages  on the ingestion of antigen and on the ability of these cells, having ingested antigen in vitro, 
to t r ans fe r  the "immunogenic information" to cells of the lymphoid ser ies .  

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

Aurantin, the active component of which is act inomycin D, was used as the inhibitor of RNA synthesis 
in vitro [5], for  its specifically inhibits RNA synthesis on a DNA template [4]. Noninbred albino rats weigh- 
ing 200-250 g were used in the tests .  The immune donors of macrophages  were animals which received an 
intraperi toneal  injection of 109 sheep 's  e ry throcytes  28-30 days before the main experiment.  The normal  
and immune rats  received an intraperi toneal  injection of a s ter i le  mixture of 3% s tarch solution and 1.5% 
suspension of bentonite 48 h before the experiment~ On the day of the experiment,  peri toneal  exudate was 
taken from these same rats  under ether anesthesia;  its cha rac te r  is described in Table 1. The operation 
wounds were sutured in layers .  Cell suspensions of each individual animal were then cultivated in vitro in 
a volume of 5 ml at 37~ for  4 h with antigen (sheep's erythrocytes)  in the ratio of 1 : 5. Sterile carbogen 
was passed through the layer  of culture fluid (medium No. 199 with 20% normal  and 0.1 ml  immune homo-  
logous ant iserum against sheep ' s  e ry throcytes  (titer 1200 units of 50% hemolysis  in 1 ml) was added to the 
cultures of macrophages  in o rder  to produce opsonization of the antigen []4]. Aurantin was added to the 
experimental  cultures (10 #g /ml ) .  At the end of cultivation, cells of the peri toneal  exudate were t reated 
with 0.25% trypsin  solution, freed from unphagoeytosed antigen [14], and washed to remove aurantin. The 
cell  suspensions were counted, their  viability assessed  [11], and injected into the animals f rom which they 
were  taken. Antibodies in the blood of recipients of autologous macrophages ,  cultivated with antigen in vitro,  
were determined by the 50% hemolysis  tes t  [12]. 

The cell composition of the cultures was unchanged during cultivation (Table 1). The resul ts  showing 
the effect of aurantin on phagocytosis are  given in Table 2. They show that aurantin sharply depressed the 
phagocytic activity of macrophages  of both normal  and immune animals.  Aurantin also suppressed the in- 
ducing ability of the macrophages .  Experimental  cultures of macrophages,  having ingested antigen in the 
presence  of aurantin, produced less intensive antibody synthesis in vivo than control  cultures (Table 3). 

A special  control  experiment was ca r r i ed  out to determine whether the antibodies which appeared were 
the result  of induction of antibody formation by macrophages  pre l iminar i ly  incubated with antigen, o rwhether  
cells of the peri toneal  exudate themselves  produce antibodies. In these experiments,  the donors of m a c r o -  
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TABLE 1. Cha rac t e r i s t i c s  of Cultures of Per i tonea l  Exudate Cells f rom Ra t s  Injected into Autologous 
Recipients  a f t e r  Incubation with Sheep's  Ery th rocy tes  

Index 

Number  of cel ls  (x 10 T) pe r  cul ture  at beginning of 
cult ivation 

Viabil i ty (in percent)  
Qual i ta t ive composi t ion (in percent) :  

Macrophages  
Heterophi ls  
Lymphocytes  
Other  types of cel ls  

Number  of cel ls  (x l0 T) pe r  cul ture  at beginning of 
cultivation 

Viabil i ty (in percent)  
Quali tat ive composi t ion (in percent) :  

Macrophages  
Heterophi ls  
Lymphocytes  
Other  types of cel ls  

Exper iment  
(wit h aurantin) 

16.28• 

98.7 •  

76.8 +1.25 
10.9 +0.89 
10.0 • 

1.0 • 
15.20• 

69.0 :~ 1.81 

78.2 • 
9.1 • 

11.5 •  
0.9 • 

Control  
(without aurantin) 

i 

15.95 • 0.57 

97.5 • 1.03 

77.5 • 1.11 
10.3 •  
11.4 • 0.72 

1.2 •  
15.60• 

78.8 :~1.16 

77.5 •  
9.7 • 1.21 

11.0 :~ 0.79 
0.9 •  

Note. Each value obtained in a s e r i e s  of 64 de te rmina t ions .  

TABLE 2. Phagocytos is  of Sheep 's  E ry th rocy te s  by Macrophages  of Pe r i tonea l  Exudate of Rats* 

Animals  

Norma l  

Immune  

Index 

Activi ty of mac rophages  
(in percent)  

No. of e ry th rocy tes  in- 
ges ted  pe r  act ive 
macrophage  

Activi ty of mae rophages  
(in percent)  

No. of e ry th rocy tes  in-  
gested pe r  act ive  
macrophage  

Exptl.  conditions 

T r e a t m e n t  with aurant in  
Control  
T r e a t m e n t  with aurant in  
Control  

T r e a t m e n t  with aurant in  
C:ontrol 
T r e a t m e n t  with aurant in 
Control  

* Each value obtained in a s e r i e s  of 32 de terminat ions .  

T i m e  of cult ivation 

Oh 4 h  

7.91 :~ 0.39 
24.59+0.77 

1.16 • 0.04 
2.64•  

10.35• 
38 .22"1 .23  

1.32+0.07 
3.19+0.15 

TABLE 3. T i t e r  of Hemolys ins  (Number of units of 50% hemolys i s  in 1 ml) in Blood of Rats  Receiving 
Autologous Macrophages  In t raper i tonea l ly  a f t e r  Incubation with Antigen In Vitro* 

Animals  

Norma l  

Immune  

Exptl.  conditions 

T r e a t m e n t  with 
aurant in  

Control  
P 

T r e a t m e n t  with 
aurant in  

P 

* Each value obtained in a group of 8 animals .  

Days a f t e r  injection of mac rophages  

6.6 

54.8 

15.3 

19.6 

121.8 

55.6 

32.8 

93.0 
0.05 

85.5 

0.05 

12 

24.4 

39.4 

77.6 

T i t e r s  of 
hemolys ins  
in intact 
r a t s  

4.3 

7.7 
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phages a f te r  r e m o v a l  of exudate were  i r r ad ia t ed  with x - r a y s  (550 R). Intact autologous macrophages ,  a f te r  
incubation with antigen in vi t ro ,  were  injected into the i r rad ia ted  rec ip ients .  Low antibody t i t e r s  in the 
blood of the i r rad ia ted  donor - r ec ip i en t s  (not exceeding 17 units) indicated that, under the exper imen ta l  con-  
ditions used, antibody fo rmat ion  was the resu l t  of in terac t ion  between macrophages  p re l imina r i l y  incubated 
with antigen and immunologica l ty  competent  cel ls  of the donor - rec ip ien t .  

It has been s tated that ac t inomycin  D inhibits p inocytosis  [8]. In the exper iments  with aurantin,  which 
contains ac t inomycin  D, phagocytosis  of co rpuscu la r  antigen was adve r se ly  affected. The inhibitory action 
of ac t inomycin  on these  p r o c e s s e s  can be explained by its poss ib le  in te r fe rence  with the energy me tabo l i sm  
of the cel l  and with m-RNA synthes is  [13]. In fact ,  injection of act inomycin D into r a t s  18 h before  injection 
of antigen (sheep 's  e ry th rocy tes )  comple te ly  suppres sed  RNA synthes is  in per i tonea l  exudate cel ls  in con-  
tact  with antigen in vivo [7]. Moreove r ,  whereas  ac t inomycin  D had no effect on the abil i ty of mac rophages ,  
having ingested antigen, to s t imula te  the ra te  of DNA synthes is  in spleen cel ls  of immune rabbi ts  [10], it 
definitely dep re s sed  the i r  abil i ty to induce the fo rmat ion  of hemolys ins  in v i t ro  [7]. In the light of these  
data and on the bas i s  of the exper imenta l  resu l t s  desc r ibed  above, it can be postulated that actiw~ synthes is  
of macrophaga l  RNA is e ssen t i a l  for  success fu l  ingest ion of antigen and t r a n s m i s s i o n  of " immunogenic  
information." 

It has previously been shown that actinomycin D inhibits antibody formation in vivo only if it is in- 
jected shorly before immunization or immediately after it [15]. The results of experiments to study/ in- 
duction of antibody formation in vitro by means of maerophages which have ingested antigen in vivo [7], and 
also the results of the present experiments to study induction of antibody synthesis in vivo with the aid of 
autologous maerophages, stimulated by antigen in vitro, suggest that the inhibitory action of actinomycin 
D on antibody formation is due, at least partially, to inhibition of RNA synthesis in cells of marcophagal 
type after they have ingested antigen. 
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