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Use of Human Skin to Demonstrate Antinuclear
Antibodies in Lepromatous Leprosy Patients'
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and Silvia Mejia-Arreguin 2

In leprosy patients, multiple disturbances
of humoral and cellular immunity have been
described. Apparently they are related to the
patient's susceptibility to infection with
Mycobacterium leprae and are responsible
for the clinical varieties of the disease ( 3 . 5-1 7 ).

Among the altered humoral immune re-
sponses in lepromatous leprosy, the pres-
ence of rheumatoid factor, C-reactive pro-
tein, hypergammaglobulinemia, abnormal
antibodies, and immune complexes have
been demonstrated ( 8 ). In addition, autoim-
mune mechanisms manifested by the pres-
ence of antibodies against nuclear, thyroid,
mitochondria!, gastric parietal cells and
smooth muscle antigens have been de-
scribed by several authors (I. 2 . 9 ). This study
shows that the use of the patient's skin, a
device previously utilized to demonstrate
hidden antinuclear antibodies (ANA) in
systemic lupus erythematosus ( 19 ), reveals
a higher incidence of ANA in the patient
with lepromatous leprosy when compared
with the conventional rat liver substrate.

MATERIALS AND METHODS
Thirty-five patients with lepromatous

leprosy attending the Instituto Dermatolo-
gico de Guadalajara, Mexico-26 males and
9 females from 18 to 77 years ofage (average
48.4), who were under treatment with dap-
sone (diaminodiphenyl sulfone, 100 mg dai-
ly from months to years; 15.9 years aver-
age)—were studied.

Ten ml of venous blood was drawn from
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each patient and allowed to clot. The sera
were collected and kept frozen at —20°C for
one or two weeks until the tests were done.
As controls, five sera obtained from healthy
volunteers were also used. From each pa-
tient a 3 mm punch skin biopsy was ob-
tained, incorporated into tissue gel (Tissue-
Tek, Clay Adams), and cut in sections 5 pr
thick in a cryostat (American Optical). As
a control, healthy human skin obtained from
two patients undergoing plastic surgery pro-
cedures was also incorporated into tissue gel
and cut in the same way. All of these sec-
tions were used as substrate for immuno-
fluorescence reactions to detect ANA by the
indirect immunofluorescence method ac-
cording to Coons and Kaplan (4 ). Sections
from rat liver were also used as antigenic
substrate in order to compare the ANA af-
finity for nuclei ofdiverse origins. Sera from
patients and controls were diluted 1:4, 1:16,
1:64, and 1:256 in phosphate buffered 0.15
M NaCI (PBS). Human skin and rat liver
tissue sections, previously fixed for 10 min
in acetone, were incubated for 30 min with
the serum dilutions at 37°C in a humidity
chamber. After washing for 5 min with gentle
agitation in PBS, the slides were covered
either with fluorescein-labeled rabbit anti-
IgG, IgM, C3, or C 1 q sera (OKTB-05,
OKTC-05, OKTD-05, OKTM-05)
(Hoechst, Behring Institute, Germany), di-
luted 1:15. They were incubated for 30 min
at 37°C, washed as described, dried, and
covered with 10% glycerin in PBS. Sections
were observed in an ultraviolet microscope
(Zeiss).

RESULTS
The results are shown in The Table. The

immunofluorescence reactions performed
with the sera and human skin biopsies (au-
tologous from each patient and those ob-
tained from healthy people) gave 28 out of
35 positive ANA reactions for IgG class at
1:4, 1:16, and 1:64 dilutions with difkrent
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THE TABLE. Comparative results for the presence of antinuclear antibodies in the sera
of 35 patients with nodular lepromatous leprosy, utilizing as antigenic substrate human
skin and rat liver sections."

Serum
anti-

Human skinb Rat liver

Dilution
Positive

ANA

Reactivity pattern of
positive cases

Dilution
Positive

ANA

Reactivity pattern of
positive cases

(cases) Homo^Annular Granulargeneous
(cases) Homo- Annular Granulargeneous

IgG 1:4 12 3 7 1:4 3 3 —
1:16 13 3 6 4 1:16 3 2 1^—
1:64 3 2 1 1:64 0 — —^—

IgM 1:4 21 10 9 1:4
1:16 8 1 1 6 1:16
1:64 1 — 1 1:64 0

C3 1:4 7 7 — 1:4 2
1:16 5 — 2 3 1:16 0
1:64 2 — 2 — 1:64 0

Clq 1:4 18 18 1:4 0
1:16 10 10 1:16 0
1:64 2 1:64 0 -^-

The sera of five volunteers used as controls gave negative results with the immunoreagents at all of the
dilutions tested.

b Autologous skin punch biopsy from each patient and leprosy-free human skin obtained from people undergo-
ing plastic surgery procedures.

reactivity patterns (Figs. 1 and 2). ANA re-
actions of IgM class were positive in 30 out
of the 35 patients, using human skin. ANA
bound C3 and Clq in 14 and 30 patients,
respectively, using fresh serum. When sera
samples were decomplemented by heating,
most of them gave a gelatinous precipitate
due to hypergammaglobulinemia. Those in
which no precipitate was present after heat-
ing gave negative results when treated with
C3 and Clq anti-sera.

When the patients' sera were similarly
tested utilizing rat liver as the antigenic sub-
strate, the number of ANA-positive reac-
tions decreased to only 6 cases that were
positive for IgG, 2 for IgM, 2 for C3, and
0 for CI q.

The sera of five healthy volunteers used
as controls gave negative results with the
immunofluorescent reagents utilized at all
of the dilutions tested.

DISCUSSION
Humoral immunity in lepromatous lep-

rosy shows an abnormal reactivity pattern.
In addition to hypergammaglobulinemia
and circulating immune complexes, in some
cases autoantibodies against a variety of tis-
sue constituents can be found, as previously

mentioned ( 1 . 2 ' 9 ). The most accepted ex-
planation for the presence of autoantibodies
is that the generalized impairment of cell-
mediated immunity in lepromatous leprosy
also involves the T subpopulation devoted
to homeostatic control of the immune re-
sponse, leading to an increase in autoanti-
body production (9 ). However, other factors
may explain the increased frequency of
autoantibodies. These include tissue dam-
age with the appearance of previously hid-
den antigenic determinants as a conse-
quence of the infection, an adjuvant-like
effect of f. leprae, a nonspecific stimulation
of auto-reactive B lymphocytes by leprosy
bacilli, and the induction by mycobacteria
of antibodies that crossreact with self an-
tigens ( 9 ).

In previous reports concerning the pres-
ence of ANA in leprosy patients, the fre-
quency of positive cases ranged between
4.2% and 54% (1,2,9,14, 18,20

•
21) . The differ-

ences could be explained by variations in
the methods employed or in the diversity
of populations studied; in any case, the reac-
tivity of these ANA for autologous nuclei
was unknown.

In our study, the average of positive ANA
tests to IgG, IgM, C3, and C 1 q was 85.7%
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FIG. 1. Indirect immunofluorescence reaction in a
skin biopsy section. ANA, IgG type, homogeneous pat-
tern against the nuclei of the epidermis can be observed
(original magnification x 100).

(30 cases) when human skin was used as
substrate and 27.1% (9 cases) when rat liver
was utilized as substrate. Thus, it seems clear
that these autoantibodies had more reactiv-
ity for species-specific antigens than against
the nuclei of rat cells. Their significance in
the pathogenesis of tissue damage in pa-
tients with lepromatous leprosy remains to
be explained.

SUMMARY
A common finding in the sera of leprosy

patients is the presence of antinuclear an-
tibodies (ANA), but their specificity for au-
tologous antigens is unknown. The aim of
this work was to investigate the reactivity
of these ANA toward the cell nuclei of hu-
man skin.

ANA were investigated in the sera of 35
patients with lepromatous leprosy by im-
munofluorescence reactions performed with
sections of human skin biopsies (autologous
from each patient and healthy human skin

FIG. 2. Indirect immunofluorescence reaction
showing ANA, IgG type, annular pattern against epi-
dermal nuclei (original magnification x 1000).

obtained from plastic surgery procedures),
and compared with the results obtained
when rat liver was used as substrate. ANA
titer, immunofluorescence pattern, immu-
noglobulin classes (IgG and IgM) and com-
plement-binding capability were also in-
vestigated. When human skin sections were
used as substrates, 30 out of 35 patients
(85.7%) gave positive ANA tests; most of
them gave a 1:4 to 1:16 titer for IgG with
an annular pattern and 1:4 for IgM with an
annular or a granular pattern. ANA of 30
patients bound C 1 q and 14 bound C3. How-
ever, when rat liver sections were used as
substrates only 9 out of 35 cases (27.1%)
gave positive ANA tests.

These results show that human skin sec-
tions are a better substrate to demonstrate
the ANA present in the sera of patients with
lepromatous leprosy. Their significance in
the pathogenesis of tissue damage remains
to be investigated.

RESUMEN
Un hallazgo comfm en el suero de los pacientes con

lepra es la presencia de anticuerpos anti nucleares (AAN)
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de los cuales se desconoce su especificidad por anti-
genos autOlogos. El objeto de este estudio fue invcstigar
la reactividad de estos AAN hacia los nOcleos celulares
de la piel humana.

Se buscaron AAN en el suero de 35 pacientes con
lepra lepromatosa por inmunofluorescencia en seccio-
nes de biopsias de piel autOloga (las biopsias de piel
sana se obtuvieron cuando se practicaron operaciones
de cirugia plastica en personas sanas) y los resultados
se compararon con los obtenidos usando higado de rata
como substrato. Tambien se investigaron los titulos de
AAN, el patr6n de inmunofluorescencia, las clases de
inmunoglobulinas (IgG e IgM) y su capacidad para fijar
complemento. Cuando se use piel humana, 30 de 35
pacientes (85.7%) dieron pruebas positivas para AAN;
la mayoria de ellos di6 un titulo de 1:4 a 1:6 para IgG,
con un patr6n anular y de 1:4 para IgM, con un patron
anular o granular. Los AAN de 30 pacientes fijaron
Clq y 14 fijaron C3. Sin embargo, cuando se usaron
los cortes de higado de rata, solo 9 de 35 casos (27.1%)
dieron pruebas positivas para AAN.

Los resultados muestran que los cortes de piel hu-
mana son mejor substrato que los cortes de higado de
rata para demostrar la presencia de AAN en el suero
de pacientes lepromatosos. El significado de estos hal-
lazgos en la patogenesis del dafio tisular es un aspecto
que queda por estudiarse.

RESUME
La presence d'anticorps antinucleaires (ANA) dans

le serum de malades de la lepre est une observation
habituelle. Neanmoins, la specificite de ces anticorps
pour les antigenes autologues n'est pas connue. Le but
de ce travail est d'etudier la reactivite de ces anticorps
antinucleaires envers les noyaux cellulaires dans la peau
humaine. Les anticorps antinuclêaires ont etc etudies
dans le serum de 35 malades atteints de lepre lepro-
mateuse, au moyen de reactions d'immunofluores-
cence pratiquees sur des coupes de biopsies de peau
humaine. II s'agissait de biopsies autologues provenant
de chaque malade et d'echantillons de peau humaine
obtenus lors d'interventions de chirurgie plastique. On
a compare les resultats avec ceux obtenus lorsque le
foie de rat etait utilise commc substrat. On a egalement
etudie les titres d'anticorps antinucleaires, le profil
d'immunofluorescence, les classes d'immunoglobuline
(IgC et IgM) et la capacite de fixation du complement.
Avec des coupes de tissu cutane humain comme subs-
trats, 30 malades sur 35 (85,7%) ont fourni des epreuves
positives pour les anticorps antinucleaires; la plupart
ont livre des titres d'IgC de 1:4 a 1:16, avec un profil
annulaire, et de 1:4 pour IgM, avec un profil soil an-
nulaire, soit granulaire. Les anticorps antinuclêaires de
30 malades liaient Clq  et ceux de 14 malades liaient
C3. Toutefois, lorsque des coupes de foie de rat etaient
utilisees commc substrat, on a releve des preuves po-
sitives pour les anticorps antinucleaires que chez 9 des
35 malades (27,1%).

Ces resultats prouvent que les coupes de tissu cutane
humain constituent un meilleur substrat pour mettre

en evidence les anticorps antinuclêaires presents dans
le serum de malades atteints de lepre lepromateuse.
Leur role dans la pathogenese des lesions tissulaires
reste a explorer.

REFERENCES
1. BONOMO, L., DANIMACCO, F., PINTO, L. and BAR-

BIERI, G. Thyroglobulin antibodies in leprosy.
Lancet 2 (1963) 807-809.

2. BoNoMo, L., TURN', A., TR inucittozzi, G. and
DAMMACCO, F. L. E. Cells and antinuclear factors
in leprosy. Br. Med. J. 2 (1965) 689-690.

3. CONVIT, J. and ULRICH, M. Recent advances in
the immunology of leprosy. Int. J. Dermatol. 15
(1976) 157-170.

4. CooNs, A. H. and KAI'LAN, M. H. Localization
of antigen in tissue cells; improvements in method
for detection of antigen by means of fluorescent
antibody. J. Exp. Med. 91 (1950) 1-13.

5. GAJL-PECZALSKA, K. J., DUK-LIM, S., JACOBSON,

R. and Goon, R. A. B lymphocytes in leproma-
tous leprosy. N. Engl. J. Med. 288 (1973) 1033-
1035.

6. GELI3ER, R., DRUTZ, D. J., EPSTEIN, W. V. and
FASAL, P. Clinical correlates of C I q-precipitating
substances in the sera of patients with leprosy. Am.
J. Trop. Mcd. Hyg. 23 (1974) 471-475.

7. HIGASHI, G. I., EL-GOTHAMY, Z. and HABIB, M.

A. Immunoglobulin deposits in leprosy skin. Ann.
Trop. Mcd. Parasitol. 77 (1983) 87-94.

8. JilA, P., BALAKRISHANAN, K., TALWAR, G. P. and
BHUTANI, L. K. Status of humoral immune re-
sponses in leprosy. Int. J. Lepr. 39 (1971) 14-19.

9. MASALA, C., AMENDOLEA, M. A., NUT!, M., Ric-
CARDUCCCI, R., TARABIN1, C. G. L. and TARABINI,

C. G. Autoantibodies in leprosy. Int. J. Lepr. 47
(1979) 171-175.

10. MENDES, E., RAPHAEL, A., MOTA, N. G. S. and
MENDES, N. F. Cell-mediated immunity in lep-
rosy and transfer of delayed hypersensitivity re-
actions. J. Allergy Clin. Immunol. 4 (1974) 223-
229.

I 1. MORAN, C. J., TURK, J. L., RYDER, G. and WATER,
M. F. B. Evidence for circulating immune com-
plexes in lepromatous leprosy. Lancet 2 (1972)
572-573.

12. NELSON, D. S., NELSON, M., THURSTON, J. M.,

WATERS, M. F. R. and PEARSON, J. M. H. Phy-
tohemagglutinin induced lymphocyte transfor-
mation in leprosy. Clin. Exp. Immunol. 9 (1971)
33-43.

13. REA, T. H. and LEVAN, N. E. Current concepts in
the immunology of leprosy. Arch. Dermatol. 113
(1977) 345-352.

14. REA, T. H., QUISMORIO, F. P., HARDING, B., NIES,

K. M., DiSio, P. J., LEVAN, N. E. and FRIOU, G.
J. Immunologic responses in patients with lepro-
matous leprosy. Arch. Dermatol. 112 (1976) 791-
800.

15. RIDLEY, D. S. and JOPLING, W. H. Classification



53, 3^Lamas-Robles, et al.: Human Skin to Demonstrate ANA in LL^377

of leprosy according to immunity. A five-group
system. Int. J. Lepr. 34 (1966) 255-273.

16. Rags-EspiNosn, 0., ESTRADA-PARRA, S., SERRANO-

MIRANDA, E., SAO 1., A. and LATAPi , F. Anti-
mycobacterial antibodies in diffuse lepromatous
leprosy detected by counter immunoelectropho-
resis. Int. J. Lepr. 44 (1976) 448-452.

17. Roms-EspiNosA, 0., MENDEZ-NAVARRETE, 1., and
ESTRADA-PARRA, S. Presence of Clq reactive im-
mune complexes in patients with leprosy. Clin.
Exp. Immunol. 12 (1972) 215-223.

18. SIIwE, T. Clinical significance of autoimmune an-
tibodies in leprosy. Trans. R. Soc. Trop. Med.
Hyg. 66 (1972) 749-753.

19. VAzQuEz-EsconosA, C. and GOMEZ-ESTRADA, H.
Anticuerpos antinucleares ocultos revelados por
reacciOn de inmunofluroescencia para C3 y anti-
genos nucleares de piel humana. Rev. Invest. Clin.
34 (1982) 125-128.

20. WRIGHT, D. J. M. Autoantibodies in leprosy.
Lancet 2 (1973) 40.

2 1. YANTORNO, C. E., VA ZQUEZ, C. A. and RIERA, C.

M. Reacciones anOmalas auto y heteroinmunes
en enfermos hansenianos y convivientes clinica-
mente sanos. Rev. Fontilles 9 (1974) 471-482.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

