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Summary HLA-A, B, C, and DR antigens were investigated in a total group of 76
leprosy patients, classified according to the system of Ridley and Jopling in 30 TT
and 46 LL individuals. A group of 100 healthy subjects were included for
comparison. Patients and controls were all Mexican Mestizos born and
inhabitants of Mexico. Typing of blood group systems was also performed. All
TT patients showed a positive lepromin skin test, while all LL patients were
negative to the specific antigen. The distribution of red-cell antigens was similar in
both groups. The results of HLA typing demonstrated a significant association of
DR3 with the tuberculoid type (X2=11-85; p=0-0007; p.=0-04). The RR value
for DR3 carriers was 4-93 and the EF was 0-24. It is concluded that a Class II-
linked susceptibility gene plays an important role in the expression of tuberculoid
leprosy. This gene is closely linked to DR3 in the Mexican population.

Introduction

A considerable number of studies have been reported looking for an association between leprosy
and gene products of the major histocompatibility complex (MHC) in humans. Firstly, concerning
the HLA class I antigens,'"'° and later to the molecules belonging to the D region.!""'® An analysis of
the published results up to 1983 has been reviewed by Serjeantson et al.!” Even though technical
problems in HLA typing were sometimes evident, and the control group matching or the disease
classification were not strictly considered, and a consistent association between A or B antigens
could not be established from population studies, inheritance of HLA haplotypes in families
provided evidence of the participation of HLA genes in the susceptibility to leprosy.'™2 Typing of
class II products, which include HLA DR, DQ and DP antigens, clearly showed the relationship
between DR antigens and tuberculoid leprosy!'"'¢ in random population as well as in families.
Leprosy in Mexico is an endemic disease with an incidence of 21/100,000 inhabitants and the
patients are mainly located in the central plateau and the west area of the country.?? The most
common type of leprosy according to the classification of Ridley and Jopling? is the lepromatous
form; 62% of thecasesare LL and BL, 23% are BB and only 15% are TT and BT.? For this reason,
the first group we studied in 19732 looking for genetic factors was of LL patients. At that time, we
found a decrease of A2 and A3, but only 8 antigens were explored. In a further work done by us in
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1976% with a larger set of antisera and including locus C antigens, the previous observations were
not confirmed, and thus we concluded that class I antigens are not related to LL type in Mexicans.
Moreover the very well known MHC linkage desequilibrium relationships could readily account for
the inconsistent class I associations found in LL in different populations. On the contrary, TT was
clearly shown to be associated with DR2 in India,' Thailand'® and Japan'?'* and segregation of
haplotypes carrying DR2 has also been confirmed.'" 6182026 Among a group of a Caucasoid-
Negroid patients originating from Surinam, a significant increase of DR3 was observed in TT, and
was almost absent in LL.?

Rea & Terasaki?® reported an insignificant increase of DR2 in 19 Mexican TT patients. Because
this is the only study donefor TT in a Mexican group and many of the individuals were of Mexican—
American ancestry, we decided to explore as many TT Mexican Mestizos as possible, with no other
ethnic admixture. A better insight on the susceptibility genes that might be involved in the
expression of the disease in this racial group can therefore be achieved.

Materials and methods

Leprosy patients and controls were all Mexican Mestizos (an admixture of Caucasian and Indian
genes) born and inhabiting Mexico. One hundred unrelated healthy adults with no history of
leprosy were included for comparison. Leprosy patients were classified according to the system of
Ridley and Jopling, by experienced leprologists of the Centro Dermatologico Pascua and other
specialized centres in Mexico. The total patients group consisted of 76 individuals; 30 were
diagnosed as TT and 46 as LL, based on clinical and histopathological findings. Skin testing with
lepromin-A resulted in a positive response for all TT patients (induration above 5 mm) and a
negative one in every LL individual. Seventy per cent of them were natives of the central highland of
the country, 10% of the southeast and 15% of the southwest. The average age for the total group of
patients was 47-3 + 5, and did not differ between patients with TT (48:4 + 5) and LL (46-4 + 5). The
average age of the controls was 30-2 and 48% were females. Among LL patients, 78-3 were males,
while in the TT group 53-:3% belonged to this sex.

T and B cells from peripheral blood samples were separated using nylon wool columns.? A set of
303 sera were used to define HLA-A, B, C and DR antigens. Sera identified 20 locus A, 28 HLA-B, 7
HLA-C and 9 HLA-DR antigens, and the reagents were obtained locally, from NIH and by
international exchange. The standard microcytotoxicity assays described in the 8th International
Histocompatibility Workshop® were used for typing. Detection of blood group antigens of the
ABO and Rh systems was done by the established agglutination methods.

Statistics. Gene frequencies were calculated as p= 1 —,/T— 4, where 4 =antigen frequency. The
significance of the observed associations was determined comparing proportions using the chi-
square test corrected by Yates. p values were corrected (p.), multiplying by the total number of
antigens tested. Relative risk (RR) as described by Woolf,3 was evaluated as a measure of the
strength of association with a given antigen: RR =a x d/b x c; a, patients positive for the antigen; b,
patients negative for the antigen; c, controls positive for the antigen; d, controls negative for the
antigen. The aetiologic fraction (EF) was obtained according to Bengtsson and Thomson3? as
(RR —1)/RR (a)/a+b. This value indicates how much of the disease is ‘due’ to the associated factor.

Results

The distribution of blood group antigens in the patients showed no significant deviation in
comparison with the control group, either as a whole or considering the LL and TT groups
separately (Table 1).

Frequencies of class | antigens are equivalent among patients and controls (data not shown).
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Table 1. Distribution (%) of blood group antigens
in patients and controls

LL T Total
Controls patients patients patients
Antigen (N=100) (N=46) (N=30) (N=76)

A 23 196 30 237
B 7 87 10 92
AB 1 21 0 13
0 69 696 60 658
Rh+ 98 100 100 100

Table 2. Gene and antigen frequencies (%) of HLA-DR antigens in
patients and controls

Leprosy LL TT

Controls patients Patients patients

(N=100) (N=76) (N=46) (N=30)
Antigen — e
HLA AG GF AG GF AG GF AG GF
DRI 12 62 224 119 283 153 133 69
DR2 31 169 31:6 173 239 128 433 247*
DR3 8 41 224 119t 174 91 300 163t
DR4 27 146 368 205 457 263 233 124
DRS 19 1000 224 1119 239 128 200 106
DRw6 10 51 79 40 87 44 67 34
DR7 33 182 237 1277 196 103 300 163
DR8 24 128 11-8 61 13-0 67 100 51
DRw9 5 2-5 2:6 1-3 0 0 67 34
DRX 31 96 184 24 19-5 23 167 09

* DR2 showed a non-signifiant increase (X2=2-17; p=NS).

t DR3 was significantly increased in the total group: X>=8-541;
p=0003; p.=NS. Particularly, in tuberculoid patients: X2=11-85;
pc=0-04. RR=4-93 and EF=0-24

Table 2 shows the antigen and gene frequencies of HLA-DR antigens in all individuals submitted to
the study. The proportion of all class II antigens was similar in controls and the total group of
patients, except for DR3 that was significantly increased (GF =5-5% in controls vs. 11:9% in the
patients; x2=8-541 p=0-003; p.=9-19). Moreover, when the group was separated in LL and TT,
DR2 was found increased in TT patients (24:7% vs. 16:7%) and DR3 was significantly elevated
(16:3% vs 4:1% x*=11-85; p=0-0007; p.=0-04). The RR for DR3 carriers was 493 and the
EF=0-24.

Discussion

The accumulating evidences presented by different groups have shown that HLA markers encoded
by the D region are important in the expression of the 2 polar types of leprosy. It is clear, from this
report and from others, that LL is not related to any particular class 1 or DR antigen, although
DQw! has recently been reported associated to LL in the Venezuelan population.” The cosegration
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analyses done in S0 families integrated in the 9th International Workshop of Histocompatibility2¢
and the 6 families that were included by us in the same study?® showed that siblings affected with BL
or LL shared 1 haplotype more often than expected (p=0-025).

The strong association between DR2 and tuberculoid leprosy is supported by observations in
several populations, as already mentioned, but DR2 does not seem to participate in the
development of the TT form in Mexicans, as shown in the present report and the one from Rea and
Terasaki?® even if in both studies DR2 was more common in the patients. Since Mexican Mestizos
do have a Mongoloid gene pool ancestry, a DR2 association might be expected. However, the
influence of Caucasian genes is indubitable as demonstrated by the HLA frequencies in normal
Mexicans.*35 Surprisingly, the association of DR3 in Mexicans is in accordance with the results
found in a mixed Caucasoid—Negroid population from Surinam.?’

Itisinteresting to point out that in Rea and Terasaki’s report, the antigen frequency of DR3 was
higher in their controls than in ours (20% vs 8%). This difference may be due to the fact that
Mexican Americans are a more heterogeneous group, with a greater white component than
Mexicans native from this country. An association with this antigen may be missed, especially if a
small group of patients is analysed. Moreover, the authors claimed their patients were BT, and the
affected in the present report were TT, as confirmed by histological criteria.

Lepromin testing was positive in all TT individuals, as expected, but still DR3 antigen seems to
play animportantrolein the susceptibility to TT,although not necessarily due to an immune defect,
because genes in chromosome 6 participate in non-immunological functions as well.%¢-¥

The RR value of 4-93, suggests that DR3 carriers are almost 5 times more likely to develop TT,
but the EF of 0-24 indicates that other factors are also implicated, and DR3 contributes only in a
partial way. Thus, the involvement of a DR-linked susceptibility gene is more likely, and depending
on the ethnic background, the manifestation can be through an association with different DR alleles
in each population. The data shown here, previous population studies and those in multicase
families show that class II determinants play an important role in determining the clinical
manifestations of M. leprae, despite the origin of the patient.

Finally, thinking about the possible mechanism of DR3 association, Van Eden er al.®
demonstrated a DR restriction phenomenon, indicating a role of HLA-DR products in M. leprae
specific proliferative responses. They concluded that T-cell recognition in conjunction with DR3
occurs poorly or differently. However, in view of the immunological features of tuberculoid leprosy,
the nature of the phenomenon must be clarified.

In 2 manuscripts that are currently being prepared, we will present our data on multicase
families and of a DQ-linked immune suppression gene related to the non-responsiveness in
leprosy.*
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LEPROSY CONTROL AND FIELD WORK
WHO Guidelines for protection of personnel; HIV infection

‘Guidelines for personnel involved in collection of skin smears in leprosy control programmes for the prevention
and control of possibleinfection with HIV’ isa WHO document—WHO/CDS/LEP/87.1, issued recently, giving
details of protection of personnel in areas where HIV infection is known or suspected to exist. The full text was
printed in Leprosy Review, (1987) Number 3, 58, 207 and also appears in the /nternational Journal of Leprosy,
(1987) Number 2, 55, 421. Copies will be included in all future issues of the Technical Guide for Smear
Examination for Leprosy (Leiker and McDougall, published by the Leprosy Documentation Service
(INFOLEP), Amsterdam).

Training Disabled People in the Community; WHO and others

This is an A4 manual, of 652 pages, with hundreds of pictures and drawings. The full title is ‘Training disabled
people in the community; a manual on community-based rehabilitation for developing countries’. It has been
written as part of a cooperative programme for the United Nations Decade of Disabled Persons, carried out by:
United Nations Development Programme; United Nations High Commissioner for Refugees; United Nations
Centre for Social Development and Humanitarian Affairs; United Nations Children’s Fund; International
Labour Organization, United Nations Educational, Scientific and Cultural Organization the World Health
Organization. Date of publication May 1983. Principal authors and artists are: Einar Helander, Padmani
Mendia and Gunnel Nelson. This is a superb publication; the drawings are amongst the best we have seen for
this type of manual and the main concept of community-based training is one which should surely be studied by
those working in leprosy. The end section ‘Stories’, includes one about an Indian villager, Ramasamy, with
leprosy. Reference RHB/83.1. Office of Publications, WHO, Geneva. Cost not known.





