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Purpose of the study

Erythema nodosum leprosum (ENL) is a well known complication in lepromatous
leprosy. It was described as early as 1912 by Murata. Inspite of extensive research
concerning the lesions, the pathogenesis of ENL is a dispute among the researchers in
leprosy.

It has been reported that PMN cells accumulation, acute vasculitis or necrotic
granulation is common histological feature in the lesion of ENL. Besides, there is the
suggestion that chemotherapy of leprosy especially DDS treatment may involved in the
pathogenesis of ENL. According to Ridley et al, ENL is a reactional episode of lepr-
omatous leprosy where large amount of M. leprae antigens and corresponding antibo-
dies provide evidence for immune complex aetiology.

The congenitally athymic nude mouse is one of the ideal animal to provide experi-
mental lepromatous leprosy even though its non-specific T cell mediated immunity is
not comparable to the M.leprae specific immune deficiency seen in lepromatous leprosy
patients.

In this study, M. leprae—infected nude mice which permit the growth of large num-

ber of M. leprae were used as a model of leproatous leprosy, and effect of anti-leprosy
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drugs on histological symptoms of ENL in the lepromatous lesions was examined, DDS
and rifampicin was chosen as the candidate which may induce ENIL symptoms, and
lamprene was expected to suppress ENL symptoms because it is well known this anti-
leprosy drug can control ENL of the patients. Some serological works have also been

conducted beside the histopathological and bacteriological observations.

Method of the study

Three kinds of experiments have been done. BALB/C-nu/nu mice were inoculated
with M. leprae passaged through nude mice into both hind footpads. Inoculum size
ranged from 1.5 X 10°to 1.0 X 10°. The inoculated animals were maintained in vinyl

isolators under SPF conditions.

1. Anti-leprosy drug treatment
a. Twenty five infected unde mice were devided into 4 groups.

Group 1 was untreated control group, Group 2 was given rifampicin orally 0.5
mg/mouse twice a week, Group 3 was given DDS containing diet (0.001%) daily, and
Group 4 was given combined treatment of rifampicin and DDS as mentioned abowe.
The anti-leprosy treatment was started after 47 weeks of M. leprae infection. Every
week after the first day of treatment, one animal of each group was killed for histo-
pathological observation.

b. Twenty two infected nude mice were divided into 2 groups.

Group one was untreated control and Group 2 was given DDS containing diet
(0.001%) daily. The treatment was started after 45 weeks or 68 weeks of infection.
The duration of  treatment varied from 2 weeks up to 13 weeks. According to time
course one mouse of each group was killed for histopathological and serological exami-

nation.

2. Anti-ENL treatment

Twelve infected mice were devided into 2 groups. One was untreated control and
the other was given lamprene containing diet (0.003%) daily. The treatment started
after 38 weeks of M.leprae infection. After 8 weeks of lamprene treatment the mice

were killed for histopathological observation.

3. ENL prevention by lamprene treatment

Twelve infected nude mice -were devided into 2 groups. One was untreated control
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and the other was given lamprene containing diet (0.003%) daily for 26 or 30 weeks.
The treatment started after 18 weeks of M. leprae infection. The animals were killed
after the period of treatment was ended.

Histopathological studies.

Sections were stained by H.E. staining, and for observation of M. leprae Fite-
Faraco’s technique was adopted.

Bacterial enumeration.

Number of M.leprae in footpad was determined by modified method of Shepard.
Serological Test.

Direct immunoflucrescence studies were carried out according to Kawamura's proce-
dure. IgG, IgM and C; in infected organs was examined. Circulating immune complex
was detected by Ciq solid phase assay by modified method of Smith. Anti-M. leprae
antibody was detected by Nomaguchi’'s method.

Results of study.
Experiment 1-—a.

Remarkable swelling of infected footpad of both treated and untreated group was
noted macroscopically. In general there was no cosistant correlation between the swell-
ing of footpad and the enlargement of spleen and inguinal lymphnode, The microscopic
fundungs were nearly uniform in all cases of untreated and treated mice. Typical
lepromatous lesion with large amount of acid fast bacilli was observed in all infeced
footpads. In some sections a circumscript PMN cells accumlation was found, Defined
vasculitis was rarely found, but in one of the control group defined vasculitis was
found in the liver section. Almost all the lung specimens showed histopathologic chan-
ges which indicated bronchopneumonia with varying stage.

Experiment 1-b.
Histopathological findings.

The macroscopic and microscopic findings of the footpad were similar to the Ex-
periment 1—a. Unfortunately several mice of both group died spontaneously during the
experiment, making only 9 mice of the control group and 7 mice of the treated group
were included in this experiment. PMN cells accumulation were found in 2 mice of
treated group and 3 mice of . the control group.

Serological findings.

It was found that 2 of the DDS treated mice had high concentration of immune

complex (IC) in their sera, whereas only one untreated mouse had comparable IC but

rather lower concentration in its serum. One of those two DDS treated mice had also
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a high anti-M. leprae antibody in its serum. Immune complexes deposit in the footpad
tissues of both groups could not be detected by immunofluorescence method.
Experiment 2.

All of the footpads of the untreated group showed accumulation of PMN cells
and other inflammatory components, whereas only 3 out of 5 animals from lamprene
treated group showed PMN cells accumulation. CI and anti-M. leprae antibody was not
detected in the sera of mice from both groups.

Experiment 3.

About 10 times higher amount of acid fast bacilli were harvested from the un-
treated group compared to the lamprene treated group. Besides 3 out of 6 lamprene
treated animals showed healing process without PMN cells infiltration in their foot-
pads.

Summary of the study

1) It has been demonstrated that M. leprae infected nude mice can constantly provide
experimental model of lepromatous leprosy, and PMN cells accumulation was comon—
ly observed in those lepromatous lesions.

2) The presence of PMN cells accumulation in M. leprae infected tissue alone is not
sufficient in confiding the onset of ENL.

3) PMN cells accumlation in footpads of M. leprae infected nude mice could not be
prevented by early lamprene treatment.

4) PMN cells accumlation was not modulated by DDS and rifampicin treatment and
only slightly modulated by long duration of lamprene treatment.

5) Early and long duration of lamprene treatment showed marked healing process in
the tissue.

6) Since M. leprae-infected nude mice did not show immune complex deposit in infected
footpads, and concentration of IC and anti-M. leprae antibody in the sera of those in-
fected mice was usually very low, transfering of T cell subsets into nude mice was

suggested for further study to explore the mechnism of ENL.
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