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There  is no information in the l i terature  on the use of the luminescent antibody technique for the de-  
tect ion of tuberculos is .  It has been shown [1] that intact cells  of Mycobacterium tuberculosis  do not give 
specific luminescence,  but if the cells  are  broken up and the antigens l iberated, luminescence of this type 
is possible.  

It was accordingly decided to study the possibil i ty of using the Coons'  method for  special  immuno-  
logic investigation in t u b e r c u l o s i s .  

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  

The indirect  Coons'  method was used to study the possibility of detecting intact cells  of var ious  
s t ra ins  of M__. tuberculosis  (H37 Rv, H3~ Rv Czechoslovakia,  bovinus-8, academia) and BCG ( Moscow pro-  
duction substrain,  N. F. Gamaleya Institute of Microbiology and Epidemiology), and also BCG antigens in 
fi lms (native, adsorbed on erythrocytes ,  agglutinated), and H3T Rv antigens in t i ssue sections from infected 
animals and the refected lungs of patients with tuberculos is .  

Antigens were  prepared from a 2- to 3-week culture of BCG by destroying the bacter ia l  cells  in a 
ball mill,  followed by lyophilization for  keeping. The antigens were tested for  their  protein content by the 
micro-Kjeldahl  method. The broken-up mass  of the BCG culture with the antigens thus obtained had a p ro -  
tein content of 7.1 m g / m l ,  and in the geI-precipi ta t ion react ion gave a react ion of complete  identity with 
des t royed H37 Rv cel ls .  In the complement  fixation react ion (CFR) the t i te r  of the antigens was 1 : 1024, 
and in Boyden's  passive hemagglutination inhibition reac t ion  (PHIR) the t i t e r  was 1 : 2560. 

The tuberculosis  ant iserum was obtained by repeated (5-6 t imes at intervals  of 4-5 days) immuniza-  
tion of rabbits  with antigens prepared by the authors  f rom BCG vaccines of Moscow and Japanese sub- 
s t ra ins .  The t i t e r s  of the prepared sera  in the CFR were 1 : 1280-1:2560, in the PHIR, 1 : 10240-1 : 20480, 
while the i r  precipitat ing t i te r  was 1 : 512-1 : 1024. The se ra  gave 8-10 precipitation lines on immunoelee-  
t rophores i s .  

A fluorescent  se rum against rabbit  globulins was obtained from the N. F. Gamaleya Institute of 
Epidemiology and Microbiology (batch 356, working dilution 1 : 32). Sections, 3-4 # in thickness~ f rom the 
f resh  t i ssues  of the organs of the infected animals and the refected lungs from patients with tuberculosis  
were obtained on a c ryos ta t .  

The sections and fi lms were t rea ted  by the usual method. 

The specifici ty of the immunologic react ions in the fi lms and sections was determined with the aid of 
the following controls .  

1. Staining the preparat ions  with a f luorescent  ant i -rabbi t  immune serum only. 

2. Treat ing the preparat ions  with a f luorescent  immune se rum prel iminar i ly  adsorbed with rabbit 
globulins. 
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Fig. 1. Luminescence of antigens adsorbed on ery throcytes .  
a) Experiment; b) control .  

Fig. 2. Luminescence of antigens in t i ssues  of the organs  of a guinea 
pig infected with tuberculosis ,  a) Foll icle of. the spleen; b) interalve-  
o laf  septum of the lung; c) tubercle  of epithelioid and lymphoid cells  
in the lung. 

Fig. 3. Luminescence of antigens 
in t i ssues  of a refeeted human lung. 
Infected interalveolar  septa. 

3. Treatment  of the preparat ions  with tuberculosis  ant iserum, 
exhausted with the corresponding antigen, followed by t rea tment  
with f luorescent  ant i -rabbi t  immune se rum.  The concentrat ion and 
volume of antigen necessa ry  for total blocking of the tuberculosis  
ant iserum were  determined from the t i ter  in the PHIR. To produce 
exhaustion the antigen was mixed with the immune se rum in equal 
volumes, incubated for 1 h at 37 ~ and then left overnight in the r e -  
f r igera tor ,  after  which the mixture was centrifuged. The decanted 
supernatant was again tested in the PHII~ and CFR. Usually the r e -  
actions were  negative. 

4. Treatment  of the preparat ions with the tuberculosis  anti-  
se rum followed by application of a heterologous fluorescent se rum 
(against guinea pig 's  or  human globulins). 

5. Treatment  of the preparat ions with a heterologous immune 
serum followed by incubation with f luorescent ant i -rabbi t  immune 
S e r u l T ~ .  

The preparat ions were examined in the ML-2 luminescence mic roscope  with a type AU-26 binocular 
adapter and the objectives were  illuminated f rom above with blue-violet  light (filters FS-1 and SES-7). 
Type RF-3 film and a type MFN-10 camera  attachment were used for photography. The preparat ions  were 
investigated simultaneously by the phase-cont ras t  method. Para l le l  sections were stained with hematoxylin- 
eosin. 

The study of film with intact cells  of the various s t rains  of M. tuberculosis  and BCG revealed speci-  
fic luminescence only of individual bacter ia l  cells  or  of small  conglomerates ,  whereas ,  during phase-  
contras t  microscopy,  large numbers  of mycobacter ia  were  observed in the same field of vision. 
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In f i lms  made f rom the specif ic  ant igens,  a br ight  diffuse luminescence  of the whole antigenic m a s s  
was observed,  whereas ,  a f t e r  the control  t r e a t m e n t  of the s a m e  f i lms ,  the resu l t  was always negat ive.  

To d i scove r  whether  antigens f rom the ce l l s  could be  detected,  BCG ant igens  were  conjugated with 
tanninized sheep ' s  e ry th rocy tes .  After  40 min  the e r y C h r o e ~ S : w e r e ~ a s h e d  off in phosphate buffer ,  pH 
7.2, and f i lms were  made .  At the s a m e  t ime  f i lms  were  ~ is~  made f rom c lumps  of e ry th rocy tes  agglut ina-  
ted in Boyden ' s  reac t ion .  

In both ca s e s ,  antigens adsorbed on the su r face  of the e r y t h r o c y t e s  gave a br ight  specif ic  f l uo re s -  
cence,  su r rounding the  e ry th rocy te s  in the fo rm of a halo, which was not observed  in the control  p r e p a r a -  
t ions (Fig. 1). 

Having es tabl i shed tlmt BCG antigens fixed to cel l  s t r u c t u r e s  could be  detected,  the next s tep was to 
detect  them in sec t ions  of the t i s s u e s  of infected an imals  and refec ted  lungs f rom pat ients  with chronic  
f i b ro -cave rnous  tubercu los i s .  

Exper imen ta l  tubercu los i s  was induced in guinea pigs by  subcutaneous injection of a cul ture  of  s t r a in  
H3~ Rv in a dose of 1 : 10,000. The guinea pigs were  sac r i f i ced  in the cou r se  of the th i rd  month a f te r  infec-  
t ion when s e v e r e  genera l ized  tubercu los i s  was p resen t .  Five heal thy guinea pigs were  sacr i f iced  for  con-  
t r o l  pu rposes .  Sections of the lungs and spleen were  taken for  invest igat ion.  

The study of the spleen of the guinea pigs showed speci f ic  luminescence  of the ant igens both in the 
specif ic  g ranu lomas  and caseous  m a s s e s  and in the ce l l s  and t i s sues  of the organ outside the pathological  
foci  (Fig. 2a). The antigens were  located  in the lymphoid fol l ic les  outside the g e r m  cen te r s ,  in the cy to-  
p lasm of the lymphoid ce l l s ,  and ex t race l lu la r ly .  Luminescence  was a lso  found in the cy top lasm of the 
r e t i c u l a r  ce l l s  and m a c r o p h a g e s .  In the lung t i s sue ,  as  a l so  in the spleen,  luminescence  was detected in 
the pathological  foci (caseous m a s s e s ,  capsu les  of the foci,  epithelioid tube rc l e s  and foci) and a lso  in the 
surrounding t i s sues ,  espec ia l ly  in the zone of i n f l ammato ry  pro l i fe ra t ion  in the in t e ra lveo la r  septa  (Fig. 
2b, c). Antigens of the m y c o b a c t e r i a  we re  found both in t r ace l lu l a r ly  and in the ex t r ace l l u l a r  spaces .  

Examination of sec t ions  of the t i s sue  of re fec ted  human lungs revea led  specif ic  luminescence  in the 
s ame  ce l lu la r  and ex t r ace l lu l a r  s t r u c t u r e s  (Fig. 3). 

Af ter  control  t r e a t m e n t  of the sect ions ,  the r e su l t s  were  a lways negative.  Only weak nonspecif ic 
f luorescence  of the t i s s ue  was obse rved  in the sec t ions .  

The m a t e r i a l  desc r ibed  thus shows c l e a r l y  that  the method of f luorescent  antibodies can be used 
success fu l ly  to detect  ant igens of BCG and of M. tubercu los i s  in both f i lms  and t i s sue  sec t ions .  
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