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A Study of Cell-Mediated Immunity and
Histocompatibility Antigens in

Leprosy Patients in Iran
A. Massoud, B. Nikbin, G. R. Nazari, N. A. Syadat and F. Ala 2

The clinical manifestations of leprosy are
heterogeneous and the disease is usually ob-
served in the following forms: tuberculoid,
le pro mat ous, borderline or intermediate
and indeterminate ( 2 ). There is evidence
showing that development of the disease is
related to some immunologic mechanism,
whether Immoral or cellular (I II), Ii ' )

Various methods may be employed to
study the overall immunologic status and
specific defects of immunity in leprosy pa-
tients. There are observations showing that
a proportion of leprotic patients can present
an impaired delayed hypersensitivity in the
presence of different antigens ( 6 . 11 . 22 ).

Patients with the tuberculoid form of the
disease do not show any specific perturba-
tion of cell-mediated immunity (CMI) ( 22) ,

whereas the characteristics of the leproma-
tous form are as follows:

I. Negative reaction to intradermal injec-
tion of lepromin ( 22 ).

2. Weak cellular hypersensitivity to the in-
tradermal injection of various antigens ( 22 ).

3. Weak response to dinitrochlorobenzene
(DNCB) ( 18 ).

4. Prolonged survival of allogenic skin
grafts (IS).

It has also been shown that all those who
come into contact with the leprosy bacillus
do not necessarily develop the disease. These
observations along with other evidence favor
a genetic and geographic predisposition
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for the disease. Even in countries with a
relatively homogeneous population, leprosy
shows a predilection for certain particular
areas ( 13 ).

Iran is situated in a region with a high in-
cidence of leprosy, yet virtually no immuno-
logic studies have been carried out on the
disease in this region. We therefore felt that
it would he worthwhile to investigate certain
immunologic aspects of leprosy patients in
Iran.

MATERIALS AND METHODS
Seventy patients (56 male, 14 female) with

ages ranging between 11 and 62 years, from
the Society for Assistance to Leprosy Pa-
tients, were studied. All patients were classi-
fied according to the Ridley-Jopling delinea-
tion ( Is). Healthy controls were blood donors
coming to the Iranian National Blood Trans-
fusion Service with ages ranging from 22 to
55 years.

1' cell determinations. Lymphocytes from
peripheral blood were separated by Ficoll-
Hypaque for the following tests:

Sheep erythrocyte rosettes. A lymphocyte
suspension containing 5 X 10 6 cells/ml in
Hanks' balanced salt solution (HBSS) were
mixed with washed sheep erythrocytes sus-
pended in fetal calf serum (FCS) (Difco-Lab)
at room temperature. The mixture was cen-
trifuged at 400 x g for 5 minutes and then
kept overnight at 20° C. The percentage of
rosette forming cells (RFC) was determined.
At least 300 lymphocytes were counted in
triplicate tubes and only rosettes possessing
three or more adherent erythrocytes were
counted ( 4 . 9 ).

Complement dependent rosettes (EAC ro-
settes). A 2.5% suspension, v/ v, of human
erythrocytes was incubated for 30 minutes at
37°C with an equal volume of a subaggluti-
nating dilution of normal rabbit serum con-
taining natural heterophil antibodies to
human erythrocytes (HEAC). Undiluted
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mouse complement in the amount of 0.1 ml
was added to 2 ml of the sensitized erythro-
cyte suspension and incubated for an addi-
tional 30 minutes at 37°C. This mixture
(HEAC) was then washed with 111355 and
adjusted to 5 (;i. Then 0.1 ml of the lym-
phocyte suspension (2 X 10 6 cells/ml) was
mixed with an equal volume of HEAC at
room temperature in triplicate. This prepara-
tion was immediately centrifuged at 200 x g
for 5 minutes at room temperature. R EC
were then counted (. 1 . 5 . 2" ).

Leukocyte migration test (EMT). The LMT
was performed by the technic of Sohorg
and Bendixen ( 21 ) as modified by Rosenberg
and David ( 12 ' ). The supernatant, contain
ing leukocytes from 20 ml of heparinized
venous blood, was centrifuged at 200 x g for
10 minutes and the cell pellet washed three
times in 111355. The washed leukocytes were
resuspended in TC 199 medium (Difco-Eah),
aspirated into capillary tubes, sealed with
Seal-Ease (Hynz Company) and centrifuged
for 5 minutes at 300 x g. The tubes were cut
at the cell-fluid interface and that portion of
the capillaries which contained the leuko-
cytes was placed in migration chambers. The
tests were set up in triplicate. The chambers
were filled with TC 199 medium + 10% FCS
containing antigens (phytohemagglutinin,
PHA, Difco-Lab) at different concentrations.
They were incubated for 18 hours at 37°C.
The migration pattern was projected, traced
and the area of migration was measured by
planimetry. Inhibition of migration was con-
sidered significant when the migration index
(MI) in the presence of PI1A was less than

80% of the control figure without PHA. The
MI was expressed as:

MI 7 Area of migration in the presence of PHA
Area of migration in control chambers

antigens were defined by a modified
N.I.H. lymphocytotoxicity test using known
antis-era from N.I.II. and local sources in
order to type 48 patients and 100 controls.
Seven antigens of the A and 12 antigens of
the B locus Were defined.

RESULTS

The percentage of T and B lymphocytes
detected by E and EAC rosette-formation
in leprosy patients and normal controls is
shown in 'Fable I. There is a significant dif-
ference (p < 0.01) in T cells between tuber-
culoid and lepromatous forms of the disease
as compared to normal controls. We did not
observe any differences in EAC rosette cells.

The results of EMT index determinations
in patients and controls are shown in 'fable
2. It will he noted that the MI is significantly
higher in controls than in leprosy patients for
concentrations of both one and two micro-
liters of PHA and this suggests a good pro-
duction of leukocyte inhibitory factor (E1F)
by 1 cells of normal controls (fable 2).

The distribution of the A and 13 locus anti-
gens of the III.A system in both leprosy pa-
tients and controls is shown in Tables 3 and
4. Although there is no significant difference
in the distribution of the A locus antigens
between leprosy patients and controls, a
higher percentage of A-11 was obtained in
leprosy patients.

TABLE I. Relative distribution of total T cells . and 13 lumphocytes in the
peripheral blood of leprosy patients and normal controls.

Test Cells Normal controls
Leprosy patients

Tuberculoid^Lepromatous

Rosette
formation

Total T cells
13 lymphocytes

73.9%±11.35
20.2%± 4.45

^

36%± 4.2^38%± 6

^

20%.±6.5^21%± 3.2

TABLE 2. The mean migration inde.v in the presence of PHA among normal
controls and leprosy patients.
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A slight elevation of 13-5 antigen incidence
was observed, but these results are prelimi-
nary and our information regarding the 13
locus is incomplete, so that it is difficult to
establish any precise relationship between

I.A antigens and leprosy at this stage.

DISCUSSION
The different factors responsible for the

immunologic defect in lepromatous patients
are still unknown, but the significant de-
crease of I cells in these patients suggests an
impairment of CNII. This impairment of
CNII could be due to a reduction of the
thymus-dependent lymphocyte population
( 11 ), to tumoral inhibitory factors ( ), or to
deficient responsiveness of I cells to effector
systems ( 1 ). Finally, it is also possible that
suppressor cells have some part to play in
this context ( 2 ).

The observed decrease of MI in leprosy pa-
tients in the presence of I ) IIA could he due
to the low production of 1.11; by . 1 Ivinpho-

CyteS L' It . 1 ) and this postulate correlates
well with the observed decrease in peripher-
al I lymphocytes.

Differences in the geographic distribution
of III.A antigens have been demonstrated by
several groups ), and there are several
reports showing an association between
III,A and disease ( ' 3 ). Dasgupta et al ( 3 ). in
a preliminary communication, have reported
an increase of III.A - Bti in leprosy patients in
India. We have not o bserved a similar asso-
ciation in Iran and an increase in IIIA-135
was noted amongst our patients. These ob-
servations from India and Iran purport to
associate the distribution of HLA antigens
with a proclivity for the disease. In reality,
the hidden markers in this system and its
extreme polymorphism make it very difficult
to hvpothesize emphatically until the results
of more precise studies become available.

We have shown that there is a defect of
CMI in these patients. On the other hand,
the close linkage of the III,A system and the

TABLE 3. /)i.stribution of /1 locus ant1f.,,en.s among leprosy patients and
normal control.s.

HLA
specificity No.

Leprosy patients
(total no. = 48)

Normal controls
(total no. = IOU)

No.

A 1 6 12.4 -)^-)1

A2 18 37.5 28 .^28
A3 II )1 . 9 18^18
A9 13 27 37^37
Al() 7 14.5 16^16
All II 22.9 3^3
A28 0 6^6

'Nu]: 4. Distribution of 13 locus antigens among leprosy patients and
normal controls.

HLA
specificity No.

Leprosy patients
(total no. = 48)

Normal controls
(total no. = IOU)

No.

135 27 56.2 39^39
137 8^8
138 4 7^7
1312 5 10.4 10^10
1313 4 8.3 9^9
1314 2 4 5^5
1317 2 4 12^12
1318 4 8.3 9^9
1327 4 5^5
13W35 9 18.7 15^I5
BW40 3 6.2 4^4
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immune response (10 genes is well-defined.
Although there is no clear evidence for the
existence of a gene which could he responsi-
ble for the immune response to a specific dis-
ease, a relationship between specific HLA
antigens and certain diseases has been prov-
en ( 13 ).

This preliminary study in Iran points to the
importance of further investigation along the
same lines, most particularly including fami-
ly studies.

SUMMARY
Fifty-six male and 14 female leprosy pa-

tients, aged 11-62, were studied for cell-
mediated immunity (CM!) and histocompa-
tihility antigens. Healthy blood donors were
used as normal controls. All patients were re-
ceiving antileprosy drugs. T and B cells were
detected by E and EAC rosette formation
technics, and the leukocyte migration test
(LMT) was done in the presence of PHA.
HLA antigens were defined by a modified
N.I.H. lymphocytotoxicity test in order to
type 48 patients and 100 controls.

There was a . significant difference (p <
0.01) in the number of T cells between tuber-
culoid and lepromatous forms of the disease
as compared to normal controls. We did not
observe any differences in EAC rosette cells.
It should be noted that the migration index
is significantly higher in controls than in lep-
rosy patients for PHA.

There are no significant differences in the
distribution of the A locus antigens between
leprosy patients and controls, although a
higher percentage of A-II was obtained in
leprosy patients. A slight elevation of B5
antigen was observed but these results are
preliminary and our information regarding
the B locus is incomplete. Thus, it is diffi-
cult to establish any precise relationship be-
tween HLA antigen and leprosy at this stage.

RESUMEN
Se estudiaron Ia inmunidad celular y los anti-

genos de histocompatibilidad en 56 hombres y 14
mujeres afectados de lepra cuyas edades oscila-
ron entre los 11 y los 62 anos. Como controles
normales se usaron donadores de sangre sanos.
Todos los pacientes estudiados estaban bajo
tratamiento con drogas antileprosas. Las celulas
T y B se determinaron por Ia tdcnica de las rose-
tas E y EAC, y la prueba de la migracidn de los

leucocitos se hizo en presencia de PHA. Los anti-
genos 111.A se tipificaron por una prueba de lin-
focitotoxicidad modificada Para poder estudiar 48
pacientes y 100 controles.

flub° una diferencia significativa (p < 0.01) en
el !Miner° de cdiulas T entre las formal tubercu-
loide y lepromatosa de Ia enfermedad, en corn-
paracidn con los controles sanos. No se observd
ninguna diferencia en el nifinero de rosetas EAC.

El indite de migracidn fue significativamente
m's elevado - en los controles que en los pacien-
tes con lepra.

No hubieron diferencias importantes en Ia dis-
tribucidn de los antigenos del locus A entre los
pacientes con lepra y los controles antique se en-
contra tin mayor porcentaje de A-I I en los paci-
entes con lepra. Se observd una ligera elevacidn
del antigeno 13-5 Pero estos resultados son pre-
liminares y nuestra informacidn en relacidn al
locus 13 es incompleta. Asf, por el momento, es
dadl establecer alguna relacidn precisa entre
los antigenos HLA y Ia lepra.

RESUME

On a dtud l'immunitd cellulaire (CM I) et
les antigenes d'histocompatibilite chez 56 malades
de la lepre de sexe masculin et chez 14 malades de
sexe feminin, Ages de 11 a 62 ans. Des donncurs
de sang normaux ont etc prix comme tdmoins.
Tons les malades t!taient soumis a tine thdrapeu-
tique par medicaments antildpreux. On a de-
tectd des cellules T et B au moyen de la technique
de formation de rosette E et EAC: l'epreuve de
migration des leucocytes (LMT) a etc pratiquee
en presence de phytohdmagglutinine. Des an-
tigenes H LA ont dtd identifies par tine epreuve
modifie.e de lymphocytotoxicity N.1.H., dans le
but de classes 48 malades et 100 tdmoins.

On a observe une difference significative (p <
0.01) dans le nombre de cellules T chez les malades
atteints de la forme tuberculoide de la maladie et
chez les lepromateux, par rapport aux tdmoins
normaux. Aucune difference n'a etc observde
dans la formation de cellules en rosette EAC. II
faut noter que I'index de migration pour le phy-
tohemagglutinine (PHA) est significativement
plus dieve chez les tdmoins que chez les malades
de la lepre.

Aucune difference significative n'a dte mise
en evidence pour les antigenes du locus A, entre
les malades de la lepre et les tdmoins, encore
qu'un pourcentage plus eleve de A-I I ait dte
observe chez les malades de la lepre. Une aug-
mentation legere des taux d'antigene B5 a etc'
observde, mais ces resultats ne sont que prdlimi-
naires et les informations actuelles concernant le
locus B sont incompletes. 11 est des lors malaise
d'etablir de facon precise une quelconque re-
lation entre l'antigene HLA et la lepre, a ce stade.
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