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A N D  I M M U N O A L L E R G I C  T E S T S  
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Y a .  L .  B u l ' v a k h t e r ,  a n d  N.  G.  S h i n  
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Exper imen t s  were  c a r r i e d  out on guinea pigs with the delayed or immedia te  type of a l lerg ic  
sensi t izat ion.  Di f fe ren t  antigens,  obtained f rom Brucel la  abor tus  s t ra in  19-VA were  used for 
the sensi t iz ing and reac t ing  injections.  The  reac t ing  p r o p e r t i e s  of the corpuscu la r  and soluble 
(sonicated) antigens and of pur i f ied  p ro te in  (P) and po lysacchar ide  {PS) f rac t ions  and RNA were  
compa red  in skin t e s t s  of immedia te  and delayed types,  pa s s ive  cutaneous anaphylaxis (PCA), 
acute anaphylact ic  shock (AS) and the Schul tz-Dale  reac t ion  on the isolated intestine.  Delayed 
and immedia te  and a l le rg ic  r eac t ions  were  produced by whole soluble antigen and the P f ract ion.  
Immed ia t e  r eac t ions  to pur i f ied  P f ract ion were  weaker  than to whole soluble antigen, by which 
the an imals  were  sensi t ized.  The PS and RNA f rac t ions  were  inactive in a l le rg ic  reac t ions .  

KEY WORDS: Microbia l  antigens;  increased  sensi t ivi ty  of delayed and immedia te  types; a l -  
l e rg ic  r eac t ions .  

Data in the l i t e ra tu re  a re  still  incomplete  on the nature of the subs tances  causing general ized reac t ions  
of immedia te  and delayed types  and also a l lerg ic  reac t ions  of the skin, smooth musc les ,  and other t i s sues  and 
ce l l s  of the sens i t ized  o rgan i sm.  Data on microb ia l  po lysacchar ides  with definite abili ty to s t imula te  immune 
antibody format ion  a re  cont radic tory .  I n t e r e s t  has  r ecen t ly  been shown in the d ive r se  biological  p rope r t i e s  
of cell  RNA. Informat ion  on the a l le rgodiagnost ic  p r o p e r t i e s  of mic rob ia l  RNA is scanty.  When test ing pure  
synthetic  RNA Boxel et al .  [5] obtained no a l le rg ic  r eac t ions .  

The  object  of this invest igat ion was to study the abil i ty of  var ious  native and f rac t ionated pur i f ied m i c r o -  
bial antigens to cause  a l le rg ic  r eac t ions  of delayed and immedia te  types  in an imals  with delayed (HDT) or im-  
media te  (HIT) types of hypersens i t iv i ty  to the homologous mic roo rgan i sm .  

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

Cel ls  of the vaccine s t r a in  of Brucel la  abor tus  s t r a in  19-VA, with low virulence  and high a l le rgenic  prop-  
e r t i e s ,  were  used as  the tes t  object.  HDT was induced by a s ingle  subcutaneous injection of 2 • l0 s ce l l s  of a 
living cul ture  of the m i c r o o r g a n i s m  and HIT by two subcutaneous injections,  at an interval of 2-3 days, each 
containing 5-8 mg (as protein)  of the soluble (sonicated) brucel la  antigen with an equal volume (0.5 ml) of in- 
comple te  adjuvant [3]. 

The  following p repa ra t ions  obtained f r o m  s t r a in  Br.  abor tus  19-VA were  used in the tes ts :  co rpuscu la r  - 
a suspension of b ruce l l as  of d i f ferent  concentra t ions ,  inact ivated by heating to 60~ for  1 h; 2) soluble (soni- 
cated) antigen, obtained by t r e a t m e n t  with ul t rasound for  2 h on the UZDN-1 appara tus .  The supernatant  a f te r  
centr i fugat ion at 8000-10,000 r p m  for 20 rain was used as the antigen. The  antigen contained chiefly the cyto-  
p l a s m i c  components  of the cell .  To  obtain the other two p repa ra t ions  the mic rob ia l  suspension was t r ea ted  
with ul t rasound but not centr ifuged.  They  consis ted of purif ied f rac t ions .  The pro te in  (P) f rac t ion  was p r e -  
p a r e d  by weak-a lka l ine  hydrolys is  followed by prec ip i ta t ion  with 1 N ace t ic  acid at  pH 6.5-5.5.  The P res idue  
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TABLE 1. 
Al le rgy  of Delayed and Immediate Types to Brucel las  

Skin tes ts  with Various Antigens on Guinea P igs  with 

Number of 
animals 

Antigen 

sonicated P fraction PS fraction tR~A 

HIT 
HDT 

Control 

HIT 
HDT 

Con~ol 

Legend. 

Type of allergy 

o 
m/t 

I~ 

Lmmediate skin tests (active cutaneous anaphylaxis, ram) 

1,4 i i o 14 9,94-0,63 I 1,74-1,52 0 I 
J lo o l o  
1 

Delayed skin tests, ml 

14 0 ] 0 [ 0 
14 1! ,3~ 1,94 9,24-1,42 0 

5 0 1 0 1  
0) Reaction negative; n / t )  not tested. 

fraction 

0 
m/t 

TABLE 2. PeA  Tes t  with Different Brucella 
Antigens (latent period for each se rum 4 
and 24 h) 

rype of allerg> 
in donors of serum 

HIT 
HDT 

Control 

: g v O  

0/7 
0/10 

0/2 

Reacting antigen 

65/70 3/4 0/4 
0/24 0/7 0,'8 

0/4 1 0/4 0/4 

I 0/4 
0/2 

0/4 
l 

Legend. Numerator  shows number of se ra  
giving positive resul ts ,  denominator number 
of sera  tested.  

TABLE 3. AS Index to Injection of Various 
Microbial P repa ra t ions  into Guinea P igs  
with HIT to Brucel las  

rypeof allergy ~ ~ 

e~ 

HIT o (22) 

Con~ol 0 (t6} 

Reacting antigen 

~ . ~  
E BE 

4 (8) 4 (6) 

0 (4) 0 (4) 

u ~  

0 (6) 

0(4) 

Legend. Here  and in Table 4, number of 
animals shown in parentheses .  

was separated by centrifugation for 45 min at 18,000 rpm.  The P fract ion was purified by t rea tment  with iso-  
propyl  alcohol and by dialysis.  The pur i ty  of the preparat ion was confirmed by spectrophotometr ic  and chemi-  
cal methods of investigation. The fourth preparat ion - the polysacchar ide  (PS) fraction -- was isolated after 
precipi tat ion of the proteins and DNA by t rea tment  with ethyl alcohol in the cold. Pur i f ica t ion was by alkaline 
hydrolysis  and dialysis .  Chemical react ions confirmed the pur i ty  of the preparat ion.  The fifth {RIGA) fract ion 
was isolated after removal  of the P and PS fract ions by a method developed by one of the wri ters ,  consisting 
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TABLE 4. Schu l t z -Da le  Reactions with Various Antigens in Animals with HDT and HIT 
to Brucel la  Antigens (in % of  contract ion to histamine) 

Type of allergy 

HIT 
HDT 

Control 

I I  ntig n I corpuscular f24- sonicated (0.3 P fraction (0.3 PS fraction (0,3 RNA fraction (0.3 
30 mg/rnl) mg/ml) mg ml) mg/rnl nag/ml) 

�9 i t I 1 0 (23)  107,3__+10,85) (10) 46_-[_-6.13 (lO) 0 rio) 0 (lO) 
0 (35) 0 (24) 0 (5) 0 (5) 0 (5) 

0 (33) 0 (20) 0,0) I 0 (12) 0 (5) 
I 

of evaporation of the extracts  at  40~ in vacuum followed by dialysis;  the puri ty of the prepara t ion was con- 
f i rmed by spectrophotometr ic  and chemical  methods of investigation. 

The above-mentioned prepara t ions  were used in the following al lergic react ions of delayed and immediate 
types:  1) an al lergic skin tes t  with differential reading of the immediate (by the active cutaneous anaphylaxis 
tes t  with dye [6]), and delayed (by the grea tes t  diameter  Of the focus of infiltration and of hyperemia) react ions;  
2) the pass ive  cutaneous anaphylaxis react ion (PCA) by Ovary ' s  method [6]; 3) anaphylactic shock (AS) by intra-  
venous injection of antigens, the degree of which was a s ses sed  by means of the AS index [7]; 4) the Schu l t z -  
Dale react ion by the usual  method, with isotonic recording  of contract ion of isolated segments of the smal l  
intestine in the p resence  of the antigens or the physiological stimulus - histamine.  The strength of anaphy- 
lactic contract ion of the muscles  was expressed as a percentage of the contract ion in response  to a standard 
(I0 -G) concentration of histamine. 

A s a preliminary step before all the tests listed above, working doses of each antigen completely inactive 

for the unsensitized animal were determined for healthy animals. For instance, in the allergic skin tests doses 

of I00 #g, as protein or weight of~ dry substance (PS and RNA) in 0.1 ml were used; healthy animals did not 

react to intravenous injection of 5 mg or more of soluble (sonicated) antigen, of the P and RNA fractions, of 
the PS fraction up to i0 rag, and of microbial cells of corpuscular antigen up to 30 • 109 (see [2] and our own 

data). Sonicated antigen, P and RNA fractions in doses of up to 0.3 mg/ml nutrient solution, PS fraction up to 
I mg/ml, and corpuscular antigen up to 30 rng/ml in the Schultz-Dale reaction did not affect the smooth-mus- 

cle organs of normal guinea pigs. 

Experiments were carried out on 244 noninbred guinea pigs of both sexes weighing 250-350 g: 49 of the 

animals were in a state of HDT, 89 in a state of HIT to brucella antigens, and 106 were intact animals used 

for selecting working doses of antigens and for the PCA test. 

EXPERIMENTAL RESULTS 

Soluble antigens were studied in allergic skin tests (Table i). As regards the corpuscular antigen, a 
suspension of killed brucellas is known to give rise to positive delayed reactions in patients with brucellosis, 
not disappearing for several  days. 

Analysis  of the data in Table 1 shows that the PS and RNA fractions of brucel las  caused neither ear ly  
nor late skin reac t ions .  A negative r e su l t  was obtained in both types of a l lergy.  

Immediate  and delayed r e a c t i o n s  were produced only by whole sonicated antigen and the P fraction. Com- 
par i son  of the intensity of the skin react ions  to these antigens showed them to be about equal. The differences 
were  not s tat is t ical ly significant, except in the case of immediate react ions  in a state of HIT (P < 0.001). In 
this case the s t ronger  react ion to whole sonicated antigen could evidently be attributed to sensit ization of the 
animals with prec ise ly  this antigen, which is more  complex in composit ion than the purified protein.  

In the PCA {Table 2) with homocytotropic  skin-sensi t iz ing antibodies (in HIT) only the whole sonicated 
antigen and the P fract ion also reacted.  Corpuscular  antigen and the PS and RNA fractions of the mic roorgan-  
i sms gave negative resu l t s  with the same se ra .  The absence of react ion to corpuscular  antigens will be noted. 
According to existing data [4], during anaphylactic sensit ization with egg albumin this antigen produces sys-  
temic  and local  pass ive anaphylaxis only in the soluble form, and not in the corpuscular  form (bound with the 
e ry th rocy te  membrane) .  

Results  in full agreement  with those of the PCA were obtained by the study of the ability of the various 
microbia l  antigens to induce AS, which was car r ied  out on animals with HIT {Table 3). 
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The Schultz-Dale reaction (Table 4) as might be expected, was observed only in HIT to the microbial 
antigen. Under these circumstances contraction was kaduced by whole sonicated antigen and the P fraction. 
Just as was observed with respect  to immediate skin reactions, the sonicated antigen homologous with the 
sensitizing antigen caused a significantly stronger specific contraction of the muscles.  

Hence, both delayed and immediate allergic reactions in microbial sensitization were produced only by 
preparations containing protein, and not by purified PS and RNA fractions of the microbial cell. Corpuscular 
antigen, in the form of a suspension of killed microorganisms (brucellas) did not induce anaphylactic reactions 
in HIT to brucellas. 
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