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A study of the toxic,  antigenic,  and sensi t iz ing p r o p e r t i e s  of the Boivin antigen, p ro te in -  
po lysacchar ide  complex,  and po lysacchar ide  i so la ted  f r o m  a cul ture of Bruce l la  me l i t ens i s  
showed that the po lysacchar ide  was  the mos t  toxic.  All ant igens induced the fo rmat ion  of 
antibodies in the blood s e r u m  of immunized  an imals  and an a l le rg ic  r e sponse  to the homol-  
ogous antigen. The immunogenic p rope r t i e s  of the antigens were  slight. 

The search  for  chemica l  vacc ines  with high immunogenic p rope r t i e s ,  yet  not inducing pe rmanen t  
pos tvace ina l  reac t ions ,  is under  act ive considera t ion  at the p resen t  t ime .  Data in the l i t e r a tu re  show that 
the immunogenic  f rac t ion  of b ruce l l a s  is evidently located in the cell  wal l  or  on its surface  [3-6]. 

The object  of the p resen t  invest igat ion was to compa re  the toxic,  antigenic,  and sensi t iz ing p rope r t i e s  
of va r ious  antigens f r o m  the b ruce l l a  cell  wall .  

EXPERIMENTAL METHOD 

The following preparations were isolated from the cell wall of Brucella melitensis 565 in the S-form: 
Boivin antigen, protein-polysaccharide complex by White's method, and a polysaccharide. 

The toxicity of the antigens was tested in albino mice weighing 18-20 g by intraperitoneal injection. 
The antigenic, sensitizing, and immtmogenie properties of the specimens were studied in guinea pigs, into 
which the antigens were injected in doses of 3, 1.5, and 0.75 mg/ml (first injection), followed after i0 days 
by doses of 3 mg in 1 ml isecond injection). Antibodies were detected in the blood serum of the immunized 
animals by the agglutination test (AT) and the passive hemagglutination test (PHAT) [2], and the preventive 
properties of the sera also were studied [I].~ Altogether 45 guinea pigs weighing 300-350 g and 270 albino 
mice weighing 14-20 g were used in the experiments. 

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

A study of the toxic p r o p e r t i e s  of the antigens showed that  the p ro te in -po lysaccha r ide  complex pos-  
s e s sed  the leas t  toxici ty (LD~0 = 4 rag). The po lysacchar ide  isola ted f r o m  Boivin antigen by mild  alkaline 
hydro lys i s  proved to be m o r e  toxic (LD~0 = 0.77 rag) than the original  endotoxin (LD~0 of Boivin antigen = 
1.32 rag). 

Invest igat ion of the antigenic p r o p e r t i e s  of the 3 p repa ra t ions  re:cealed no difference in antibody pro-  
duction in the guinea pigs depending on the p r i m a r y  dose of antigen injected. The r e su l t s  of invest igat ion 
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TABLE 1. Resul ts  of Invest igat ion of the Blood Sera  of Guinea Pigs 
Immunized  by Different  Antigens 

Antigen 

Boivin's ....... 

White's . . . . . . .  

Polysaccharide , . .  

Mean titer in AT Mean titer in PHAT 
after first after second 
injection injection 
5th I I0~ 5th lOth{ 15th 

after second 
injection 

1:24 1:45 1:60 
7/4 9/0 I 2/8  

1:77 1:140 1:380 
1010 910 8/0 
1:54 1~: 1:60 
5/8 514 

after first 
i njecfi on 
5th [ lOth 5th l lOth 115th 

1:27 1:46 1:178 1:256 
12IO 61o 11/o 1o/o I 
1:42 1:113 1:t23 1:178] 
15IO 6/o lVO 1o/o I 
1:12 1:50 1:85 1:180 
10/4 I0/0 1310 910 

days 

I:168 1:42 1:10 
lO/O ] 6/6 2/4 

1:82 11:320 ';Y 41 12/311%  
1:200 1:20 
SlO 9/6 ] I15 

Note. Numera to r  shows number  of guinea pigs with posi t ive r e a c -  
tion; denominator,  number  with negat ive reac t ion .  
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Prevent ive  p r o p e r t i e s  of blood se- 
r u m  of guinea pigs immunized  by different  
antigens.  1) Boivin ' s  antigen; 2) po lysac -  
char ides ;  3) Whi te ' s  antigen. Ar rows  indi- 
cate  t imes  of f i r s t  and second injections of 
antigens,  r e spec t ive ly .  Absc i s sa ,  t ime  of 
invest igat ion (indays) ; ordinate,  PDs0 ( inml) .  

of the s e r a  of guinea pigs immunized  by the different  b ruce l l a  
ant igens a r e  given in Table 1. They show that a single injec-  
t ion of the p r epa ra t i ons  induced agglutinin format ion ,  the 
highest  t i t e r s  of the AT being found in r e sponse  to injection 
of Whi te ' s  antigen. After  the second injection of antigens 
(3 mg/ml) ,  an i nc rea se  was  observed  in the agglutinin t i te r ,  
e spec ia l ly  in guinea pigs immunized  by Boivin antigen (by 4 
t imes) .  So fa r  as hemagglut inin  fo rmat ion  is concerned,  the 
highest  t i t e r s  were  found in an imals  rece iv ing  White '  s anti-  
gen (Table 1). 

A study of the pro tec t ive  p r o p e r t i e s  of the s e r u m  of 
guinea pigs immunized  by Boiv in ' s  and Whi te ' s  ant igens and 
by po lysacchar ide  showed that the s e r u m  was  the mos t  act ive 
a f t e r  a single injection of Whi te ' s  antigen (Fig. 1). After  the 
second cycle of immunizat ion,  no significant d i f ference could 
be  found between the antigens.  However ,  a second injection 
of ant igens inc reased  the prevent ive  act ivi ty of the s e r u m  of 

all  the animals ,  but only for  a shor t  t ime  (Fig. 1). The min imal  dose of these  s e r a  (PDs0) was 0.018-0.035 
ml .  A co r r e l a t i on  w a s  found between the height of the agglu t in in t i te r  andthe prevent ive  act ivi ty of the se rum.  

To detect  the sensi t iz ing p r o p e r t i e s  of the antigen, an a l le rg ic  skin t es t  was  c a r r i e d  out on the i m -  
munized guinea pigs 30 days  af ter  the second inject ion of the antigens.  Homologous p r epa ra t i ons  and b ru -  
cel l in were  used  as the a l le rgens .  The exper imen t  showed that an a l le rg ic  r e sponse  developed in the guinea 
pigs main ly  t o t  he homologous antigen. The  a l lergic  skin t e s t t o b r u c e l l i n  was negative in mos t  an imals .  

For  a p r e l i m i n a r y  invest igat ion of the immunogenic i ty  of antigens isola ted f r o m  the b ruce l l a  ce l l  wall,  
immunized  guinea pigs were  infected 30 days a f te r  the injection with a v i ru lent  s t ra in  of Br.  me l i t ens i s  in 
a dose of 40 bac t e r i a l  cel ls .  The guinea pigs we re  sac r i f i ced  1 month a f te r  injection for  bac te r io log ica l  
t e s t s .  The r e s u l t s  of these  t e s t s  a r e  given in Table 2. 

TABLE 2. Resul ts  of Tes t s  of Immunogenic  P r o p e r t i e s  of Bruce l la  Cell Wall Antigens 

Antigen 

Boivin'  s . . . . .  
White ' s . . . . . .  
Po lysacchar ide .  

I No. of 
guinea 
pigs 

Mean t i t e r  a f te r  infection 

AT PHAT 

g2930 g42o 
g3s0 i/1o9o 
g26oo g37o 

Immu-  
nity 

Infection 

genera l ized  

13 
10 

9 

reg iona l  

None 

3 
None 

Index of 
infect ivi ty 
(in To) 

76 
51.6 

80 
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It is c lear  f rom Table 2 that  a f ter  2 injections of antigens into guinea pigs immuni ty  was  not produced 
in sufficient intensity to prevent  infection by the v i ru lent  s t ra in.  

The r e su l t s  thus indicate that specif ic antibodies a re  fo rmed  and an a l lergic  r e sponse  develops in 
guinea pigs immunized  with antigens isola ted f r o m  the b ruce l l a  cel l  wall,  but the immunogenic  p rope r t i e s  
of these  antigens a re  weak.  This  r e s u l t  c o r r e l a t e s  with the low pro tec t ive  p r o p e r t i e s  of the s e r u m  at  the 
t ime  of tes t ing  the immuni ty .  Invest igat ions to t e s t  the immunogenie p r o p e r t i e s  of the p repa ra t ions ,  with 
the use  of different  s chemes  of immunizat ion,  will be continued. 
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