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Summary HLA-DR antigen was demonstrated in the skin lesions in leprosy 

in 11 out of 11 polar tuberculoid (TT) cases, in 3 of 6 near-tuberculoid 

cases in reaction and in 0 out of 38 other cases covering the spectrum from 

BT to LL. This antigen is therefore a good marker for the TT group. It is 

suggested that genetic markers may be associated with the rare TT group 

alone because, among those susceptible to leprosy, they denote the strong 

immune response that is needed to sustain this position in the spectrum. 

Susceptibility has not been explained. 

Leprosy presents a continuous clinical and histological spectrum 1 which corre
lates with a continuous gradation of lymphocyte performance.2 However, a 
recent study of skin biopsies across the spectrum using the immunoperoxidase 
technique demonstrated important features which were not continuous.3 
Immunoglobulins, complement and some inflammatory mediators were found 
to correlate with the bacterial load over almost the whole spectrum, but there 
was paradoxically a peak at the tuberculoid (IT) pole where bacilli are most 
scanty. This raised the possibility that the rare TT group might be the only 
group which did not share the immunological defect of lepromatous leprosy. 

These conclusions call to mind the results of genetic studies in leprosy. 
There is a preferential inheritance of the HLA and HLA-DR2 marker by 
patients with tuberculoid (mainly TT) leprosy,4,5 though the association has 
been observed only in families. It was less strong (not significant) in a mainly 
BT group of patients,6 and there are no known genetic markers associated 
either with lepromatous leprosy or with leprosy patients as a whole.4, 5, 7 These 
results have been interpreted as supporting the hypothesis of an autosomal 
recessive trait coding for susceptibility to tuberculoid leprosy which is linked 
with HLA. 5 Susceptibility to lepromatous leprosy is less likely to be due to a 
single gene than to multiple factors, genetic or otherwise.7 
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In the present paper we reconsider this genetic hypothesis in the light of an 
immunoperoxidase study across the spectrum of leprosy , using an anti-human 
H LA-DR antibody raised in the mouse.  The antigen thereby detected is HLA
DR,  which is considered to be the human equivalent of the rodent la antigen . 

Patients and methods 

Fifty-two patients with leprosy were studied : 1 1  TT, 8 BT , 5 BB ,  5 BL and 
l O LL ;  in addition a number of patients undergoing immunological reactions 
involving an increase of hypersensitivity were included ; this resulted in upgrad
ing from BT to TT in 6, and from BL to BT in 4. Three other patients were 
downgrading from BT towards BB .  Biopsies of skin lesions were fixed in a 
formalin-mercuric chloride-acetic acid mixture , embedded in paraffin wax , and 
sections were processed by the immunoperoxidase technique.  

The indirect peroxidase method was used . Ia antibody (supernatant) was 
diluted 1 /4 in Tris buffer for optimal demonstration as determined by positive 
staining of Langerhans cells . The sites of binding of the antibody were revealed 
by peroxidase conjugated rabbit anti-mouse Ig (Mercia-Brocades) diluted 1 /20 
with Tris buffer plus 0 .03 ml/ l 0 ml of normal human serum diluted 1 /2 5  with 
Tris , in order to block any reactivity against human immunoglobulin.  

Results 

All 1 1  lesions of TT leprosy and 3 of  the 6 BT reactions resulting in enhanced 
immunological status (BT -TT) had positive HLA-DR staining cells . The cells 
were of dendritic appearance and were seen in the dense lymphocytic cuff 
around the epithelioid cell mass of the granuloma. Langhans giant cells at the 

periphery of the granuloma were also positive . The material was finely granular 
and located mainly at the boundary of the cell . None of the other 38 lesions 
ranging from BT to LL contained positively stained cells . Thus , apart from 
some near-tuberculoid cases in reaction ,  la-like antigen was unique to the TT 
group. 

Discussion 

We do not suggest that the HLA-DR antigen demonstrated here represents the 
whole of the HLA-DR antigen present in leprosy lesions. la antigen is present 
on surface membranes , though in skin the detected antigen may be intracyto
plasmic . 8  The immunoperoxidase technique is adapted mainly for the detection 
of intracytoplasmic factors .  The results demonstrate an antigen which may 
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represent either intracytoplasmic synthesis or specific localization within cells. 
Recognition by primed T cells of soluble or disintegrated antigens, as in a TT 
granuloma, depends on binding or processing by a subpopulation of la positive 
cells.9 Our results suggest that this sub-population is included amongst cells 
identified by the immunoperoxidase technique. 

The genetic constitution of our patients is not known, but the linkage of 
HLA-DR antigen with the granuloma of the strictly defined TT componentlO 
of the broader tuberculoid group was clear cut. This could be interpreted in 
more than one way. If the la phenotype is regarded as the expression of an 
immune response gene it would imply that this gene, under the conditions of 
our study, constitutes a reliable marker for the extreme polar tuberculoid group 
while it is absent from the remainder of the patients who contract leprosy. On 
the other hand our series of HLA-DR positive TT patients included a small 
group that had upgraded from BT as a result of a severe reaction reflecting an 
increase of delayed hypersensitivity. If patients can on occasion acquire la-like 
(HLA-DR) antigen, they can presumably also on other occasions lose it. This 
alternative is the more likely in the light of experimental evidence that la is 
labile, and depends on the stimulus.8, 11 

It would appear that immunoperoxidase HLA-DR antigen might be a useful 
marker for classification, and in connection with future genetic studies. Its 
relationship to the genetic make-up of leprosy patients needs to be elucidated, 
but the present results suggest that the association of tuberculoid leprosy with 
HLA-DR2 might indicate only that a strong immune response is necessary to 
sustain the polar tuberculoid group. Patients who are susceptible to leprosy 
would develop the TT form if they have good immune response genes, the non
tuberculoid form if they do not. This would be consistent both with the genetic 
findings, and with the strong production of immunological factors in TT despite 
the low bacterial load.3 

On this view the nature of the susceptibility to leprosy in a minority of the 
human race remains to be unravelled. Perhaps one should be looking for genes 
not primarily involved in the immune response, or for shared antigens which 
would impair the host's recognition of the leprosy bacillus as a foreign agent. 
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