
I ntroduction 

Lep/' Rev ( 1 987)  58, 1 49- 1 54 

Seroreactivity against the Mycobacterium 
/eprae phenolic glycolipid I in Mycobacteria 

infected or stimulated gro ups of individuals 

E L B A G O N ZA L E Z - A B R E U  & A N G E L  G O N ZA L EZ 
Laboratorio de Lepra , Instituto de Medicina Tropical 'Pedro Kouri ', 
A venida 15  y Calle 200 , Siboney , Ciudad de la Habana, Cuba 

Accepted for publication 6 November 1 986 

Summary The enzyme- l inked i m m unosorbent assay ( E L ISA) ,  was appl ied i n  a 
group of sera of lepromatous leprosy pat ients ,  t uberculos is  pa t ients ,  BCG 
vacc inated ch i ldren and blood bank  donors us ing the phenol ic glycol ipid I ,  
isolated b y  H unter a nd Brennan,  for the determinat ion o f  speci fic an t ibodies.  

Posi t ive resu l t s  were found i n  the group of leprosy patien ts  while the majori ty 
of the sera of the other i ndiv idua ls  were negat ive .  

S l ight cross- react iv i ty  was encoun tered i n  a few indiv iduals .  
A t  the same t ime a study was carried out  i n  hea l thy persons  wi thout  a k nown 

contact with Mycobacle/'ium /ep/'ae . These received a lepromin i nject ion ( M i l suda 
test )  and blood samples were taken before and 2 1 , 45 and 90 days afterwards. I n  
th is  case evidence was shown that the lepromin inject ion did not infl uence the 
resu l t s  of  the lest .  

During the immune reaction to Mycobacterium leprae infect ion ,  humoral 
response which is general ly  accepted as non-protective, arises .  This characteristic 
may be of importance to analyze the variable course of infect ion,  the immuno
genic structure of the baci l l i  and for the detect ion of subcl inical infection .4.8 

Harboe et al. have suggested that if antibodies arise after infection and before 
symptoms appear i t  may be possible to study the epidemiology of leprosy 
infect ion instead of the epidemiology of the disease and its complicat ions as  has 
been done previous ly .  

Several investigators3-5, l o  have shown that antibody concentration i s  h igher in  
mul t i  baci l lary leprosy than  in  the  paucibaci l lary type which may relate ant igenic 
load to antibody t i tres .  This relat ionship might be important for the early 
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diagnosis and control of the i ndividuals  responsible for the transmission of the 
d i sease in the community .  

Recent ly ,  H unter and Brennan6 obtained an antigen which is  considered 
species speci fic for M. leprae and might be usefu l  for the serological screening in 
high risk populat ion by the E L I SA test .2 ,6 S ince the phenolic glycol ipid I has been 
made avai lable to us by the courtesy of Dr P Brennan, we have examined i ts  
act iv i ty against  sera from lepromatous leprosy pat ients ,  tuberculosis patients,  
BCG vaccinated chi ldren, lepromin tested healthy vol unteers and bloodbank 
donors.  

Materials and methods 

Sera of "32 lepromatous cl in ical ly and histologica l ly  classified patients were 
incl uded in  this study.  Of these, 9 were under DDS treatment .  Also the sera of 27 
tuberculosis patients,  24 BCG vaccinated chi ldren and 1 95 bloodbank donors 
were st udied . 

S imultaneously 3 3  heal thy Cuban volunteers, without known contact with 
leprosy patients ,  received a lepromin injection (0 · 1 ml/40 x 1 06 baci l l i/ml 
Lepromin A from Carvi l le USA) .  Blood samples were taken j ust before the 
inject ion and 2 1 ,  45 and 90 days thereafter and their sera tested by the E L I SA 
techn ique .  

E L I SA condit ions :  I The phenolic glycol ipid I ant igen was  suspended in 
ethanol  to a concentrat ion of 2 pg/ml and 50 pi  added to wel 1s of polysterene 
plates which were incubated overnight at room temperat ure .  Plates were washed 
with phosphate buffered sa l ine (PBS) ,  blocked with PBS conta in ing 5 %  bovine 
serum albumin (PBS/ BSA) and incubated at 37°C for I h i n  a moist chamber, 
after which the PBS/BSA was aspirated . F ifty microl i t res of serum d i l uted I :  300 
with PBS conta in ing 20% normal calf serum (PBS/NCS) was added apd 
incubated at 37°C for I h. Later, plates were washed with PBS and goat 
ant ihuman immunoglobu l in  M ( IgM)  peroxidase conj ugate (Cappel Labora
tories) d i lu ted I : 1 000 in  PBS/NCS was added . After a I h i ncubation the plates 
were washed and 50 p i  or H202 - Ophenylendiamine substrate in  ci trate
phosphate buffer were added and incubated at room temperature for 20 min in 
the dark . The reaction was stopped with 2 · 5N  H2S04 and the absorbance read at 
492 nm using a M ult iskan MC reader ( Flow Lab) .  

Reference sera , posi t ive and negative were i ncluded in each plate to correct the 
sample readings. 

Sta tist ical analysis was carried out  using the X2 test . 

Results and discussion 

Two-fold d i lut ions from I :  20 to I :  2560 of negative sera and 2 posi t ive sera were 
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Figure 1 .  IgM acti v i ty against  phenol ic  glyco l ipid in  serial d i l ut ion of  lepromatous sera ( e--e), 
and negat ive human serum ( 0--0) .  

. 

used to standardize the E L I SA test (Figure I ) . We chose I :  300 as working 
d i lu t ion since i ts  combination with the ant igen gave the maximal separat ion 
between posi t ive and negative test  samples but  s t i l l  showing low negat ive values .  
A total of 300 sera of blood bank donors were analyzed and compared to negat ive 
human control  sera to determine the cut-otf value at x ± 2 SD (0 '060 ± 0, 1 24) .  The 
study of23  sera of untreated lepromatous patients demonstrated a high posi t iv i ty 
( 1 00 % )  using the phenolic glycolipid I in the E L I S)<\ test . These resu l ts  agree with 
those encountered by other invest igators3-5 ,9 in  which reference is  made between 
baci l lary load and ant ibody production ,  both of which are very high in patients 
present ing this cl inical form of leprosy (Table I and Figure 2) .  The resul ts  
obtained with 9 t reated lepromatous patient sera, demonstra ted a s imi lar 
behaviour to that  found by others3-5 ,7 , I O i n  patients with DDS treatment ,  who 
point out  that  ant ibody t i tres decrease in  relat ion to the t ime of t reatment .  At the 

Table 1 .  Seroreactiv i ty to phenolic glycol ipid r .  

Sera 

M ui t ibaciary patients not treated 
M u i t ibaciary pat ients t reated 
Tuberculos is  patients'" 
BeG vaccinated chi ldren'" 
Bloodba n k '"  

N o .  posi t ive/negat ive 

23/0 
7/2 
2/27 
1 /23 

1 0/ 1 85 

X ± SD (A492) Posi t iv i ty ( % )  

1 · 5 1 ± 0 ·655  1 00 
0 ·903 ± O· 766 77 - 7  
0 ·073  ± 0·073 7 -4 1 
0 ·088 ± 0·050 4 ·34 
0 · 1 70 ± 0 ·062 5 · 1 2  
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Figure 2. IgM ant ibody act iv i t ies against  Phen Gly I i n  human sera . The solid l i nes represen t the 
mean val ues and all  poin t s  above the dashed l i ne a re considered posi t ive .  

Table 2. Seroreact iv i ty to phenol ic glyco l ipid I in 
t reated L L  pat ients .  

Bacteriological Time of  t reatment 
Sera I ndex ( B I )  (years) OD 

0 2 1  0 ·04 
2 0 1 2  0 · 1 6  
3 I 5 0 ·25  
4 3 4 2 ·00 
5 4 2 0 ·89  
6 2 2 2 · 00 
7 2 2 0 · 5 5  
8 3 2 0 · 70 
9 3 1 · 54 

same t ime a tendency towards a red uction i n  the Bacterio logical I ndex ( B I )  i s  
observed a l though certai n  d ifferences are seen among these patients (Table 2) .  

I n  the s tudy of the group of tuberculosis patients and BCG vaccinated 
chi ldren the resul ts  in general are negative as can be observed in Table I .  
N onetheless, we cannot ignore a di screte posit ivity in  both groups :  7 -4% in  the 
tuberculosis  patients and 4 ·2 (1'0 in  the BCG vaccinated chi ldren . 
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Figure 3. Lepromin infl uence in  hea l thy people .  The  so l id  l i nes represent the mean val ues and a l l  
points  above the dashed l i ne are considered posi t ive .  

The sera of supposed ly healthy blood bank donors also demonstrated s l ight 
posi t iv i ty of 5 · 1 % which is  comparable to the resul ts  reported by Young and 
Buchanan with heal thy individuals  in thei r work in  M exico (4% )  and Sri Lanka 
(9 % ) . 9 

The posit ive resul ts  of those individuals  who do not present the d isease, were 
analyzed by the X2 test which demonstrated that there was no significant 
d ifference ( P >  0·0 1 )  between them whi le a significant d ifference was found when 
compared to the leprosy patients (P < 0 ,0 1 ) . These posit ive results  may be due to a 
discrete cross-react ivity,  or as a resu l t  of contact with M. leprae, or instead , 
s imply fa lse posi t ive react ions .  

Among the persons who received a lepromin inject ion ( M itsuda test)  ( Figure 
3) ,  a s l ight posit ive resul t  can be observed in  one individual  a t  2 1  days and in  two 
at  45 days, while al l persons in  the study were negat ive by 90 days .  The negative 
resul ts  with the lepromin test seem to confirm the view about the poor 
immunogenicity of the phenolic glycol ipid 1 3 since the injection of 4 x 1 06 dead 
organisms was not enough to el icit  a posi t ive response. 

Our resul ts  seem to confirm that E L I SA using the phenolic glycolipid 1 is 
potent ia l ly a highly specific procedure for the detection of ant ibodies against  
leprosy infect ion without complicat ions ar is ing from BeG vaccinat ion or 
previous infect ion with M. tuberculosis and encourage us to undertake a more 
extensive tr ial  among contacts of leprosy patients aimed to detect early stages of 
the d isease and to assess i ts  predictive value .  
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