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Jlsopathic Phenomenon In Lepromatous Leprosy 
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Sagher and his associates (:;. H- I-I ) have 
described in a serics of papcrs an unusual 
tissue responsc in patients with lcproma
tous leprosy. On injccting intradennally 
substances like tubcrculin, milk, peptone, 
living BCG or Leishmania parasites, a spe
cial foam cell reaction was noticcd irrespec
tive of the nature of the injected materiaL 
Thc histologic pi cture was indistinguisha
ble from lepromatous granuloma, but the 
foam cells had no bacilli in them. This 
specific alteration of tissue reactivity of the 
host was termed "isopathic reaction" in 
leprosy . . Latcr, Waaler ( 15) demonstrated 
a similar responsc in two of four patients 
",hich he studied using tuberculin. His at
tempt to passively transfer this "isopathic 
reaction" to his own skin , however, failed. 
Kooij and Pepler (4) in are-evaluation 
study of the tissue response of lepromatous 
leprosy to BCG, tuberculin and India ink 
found that there was no difference between 
lepromatous leprosy patients and normal 
persons. 

In view of the divergent results reported 
by Sagher et al. (5. " 8-1'1), and Kooij et al. 
(1), a study of the histopathologic appear
ances of tuberculin reactions in leproma
tous leprosy patients was carried out and 
the significance of the findings are dis
cussed in this paper. In a few cases the 
histology of the lepromin reaction was also 
studied in an attempt to find out whether 
there are any inter-relat ionships between 
tuberculin and lepromin reactions in lepro
matous leprosy patients. 

MATERIALS AND METHODS 

Tuberculin test was done using purified 
protein derivative (PPD) in 14 active le-
-----
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prom'atous leprosy patients diagnosed and 
classified with the aid of a skin biopsy. The 
antigen ( 1 TU in 0.1 m1. ) was injected 
intradcrmally into the right forealm and 
the site was biopsied at the end of 48 hours. 
In fi ve of thesc patients lcpromin tes ting 
was done using 0.1 m1. of Mitsuda antigen 
injected intradermally into th e left foreann 
and the site was biopsied at the end of 21 
days. 

The biopsies were fixcd in formol Zenker 
Ruid, processed, blocked in paraffin , sec
tioned at 5iJ. thickness and stained with 
hematoxylin and cosin stain and acid-fast 
stain according to the modified Fite's meth
od. In a few instances Gomori methanam
ine sil ver (GMS ) stain for M. leprae was 
also done. 

RESULTS 

The skin biopsies in all the 14 cases 
showcd a histopathologic appearance typi
cal of lepromatous leprosy with macro
phages in the coIium separated from the 
epidermis by a clear area. Acid-fast stain 
showed a large number of bacilli inside the 
macrophages. 

The tuberculin reaction in the 14 lepro
matous patients showed a variety of histo
pathologic changes. In three, the tuberculin 
test site contained only scattered small col
lections of foamy macrophages with a few 
polymorphonuclear leococytes in the cori
um (Fig. 1 ). Although the acid-fast stain 
did not show any organism, numerous 
bacilli were demonstrated inside the ma
crophages using GMS stain (Fig. 2). In one 
patient the macrophage granuloma was 
larger and more prominent than in the 
other three. In all thcse four patients the 
tuberculin test was considered histological
ly negative, the test site showing essentially 
a lcpromatous granuloma composed mostly 
of bacillated macrophages. 

The reaction was positive in the other 10 
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FIG. 1. Photomicrograph of a section from 
the tuberculin test site in a lepromatous lep
rosy patient to show mostly foam cell collec
tions and a few round cells. (H & E, X800). 

cases of which eight had no evidence of 
active tuberculosis and in two tuberculous 
lymphadenitis was diagnosed by biopsy. 
The tuberculin test site showed, in addition 
to the foam cells that contained M. leprae, 
varying amounts of other inflammatory 
cells. In six of them large collections of 

mononuclear cells were present around 
skin appcndages including swcat and se
baccous glands, hair follicles and blood 
vessels ( Figs. 3, 4). In some areas there 
was a mixture of mononuclear cells and 
foam cells (Fig. 5). In four of them there 
were also collections of epithelioid cells 
(Fig. 6 ). Proliferation of prickle cell layer 
of epidcrmis together with superficial tissue 
edema was prescn t at the site of injection. 
In all the cases diffuse polymorphonuclcar 
leucocytic infiltration was secn. 

Histologic appearances of lepromin reac
tion in the five cases studied were very 
similar. The epidermis at thc site of injec
tion showed some proliferation of the ep
ithelium. Scattered foci of foamy macro
phages with vacuoles containing melanin 
pigment were present ( Figs. 7, 8). Acid
fast stain did not show any organisms, but 
the GMS stain showed numerous broken
up bacilli inside the foam cells. Bcsides th e 
foamy macrophages there were a few lym
phocytes and occasional plasma cells. The 
histopathologic appearance of the lepromin 
reaction was essentially similar to that of 
the lepromatous granuloma present in the 
patients. 

DISCUSSION 

Sagher and his associates performed tu
berculin tes ts in 14 lepromatous patients. 
Eighteen biopsies from the reaction sites: 
were studied and showed, in all instances, 
granulomas indistinguishable from lepro
mas being composed largely of foam cells. 

FIG. 2. Oil immersion pho
tomicrograph of a neld from 
the previous section (FIG. 1) 
to show clumps of bacilli in
side foam cells. (H & E, 
XIOO). 
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FIC. 3. Photomicrograph of a section from 
the tuberculin test site in a lepromatous lep
rosy patient to show focal collection of mono
nuclear cells around blood vessels. Note the 
tissue edema and the few scattered inflamma
tory cells in the corium. (H & E , X200). 

However, no bacilli were present. There
fore, they suggested that lepromatous lep
rosy produced a specific altera tion of the 
skin so that the tuberculin reaction elicited 
a histologic response in conformity to the 

FJG. 4. Another field from 
a section of the tuberculin 
test site showing inflamma
tion around sweat glands. 
The cells are mostly mono
nuclear cells, but several 
foamy macrophages can also 
be seen. (H & E, X200) . 

altered host's tissue. They called this type 
of tissue reactivity of skin "isopathic phe
nomenon in leprosy." 

In this study, biopsies of tuberculin tests 
from 14 lepromatous leprosy patients were 
examined. In four there were mainly foam 
cell collections and occasional round cells. 
The other 10 biopsies showed in addition to 
foal'n cells, a large number of mononuclear 
cells and in four of them numerous epithe
lioid cells were present as well. 

Varying numbers of foam cells contain
ing M. Zepme were present in the test sites 
of all the 14 biopsies. In lepromatous lepro
sy foam cell granulomas are often seen, 
even in normal looking skin. Kooij and 
Pepler (4) found foam cells in 25 out of 31 
control specimens taken from normal ap
pearing skin of lepromatous leprosy pa
tients, before the injection of the antigen. 
The bacillated macrophages could not pos
sibly be a response to tuberculin antigen. 
Therefore, it is reasonable to deduce that 
the foam cells present in the tuberculin test 
site in the 14 patients of this study were 
part of the lepromatous infection. In four of 
them who showed only foam cells the test 
was considered negative and there was no 
specific tissue response to tuberculin. 

In the other 10 cases, apart from the 
lepromatous background the test site 
showed a typical positive response with 
numerous mononuclear cells and epithe
loid cells and this is in agreement with the 
findings reported by Kooij and Pepler (4). 
Therefore, according to this study, there is 
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Flc. 6. Another field from 
the same section of the tuber
culin tes t site (FIC. 4) to 
show the collecti on of well 
formed epithelioid cells. (H 
& E, X200). 

no difference in the tissue response to tu
berculin between lepromatous leprosy pa
tients and normal individuals and isopathic 
reaction reported by Sagher and his co
workers in lepromatous leprosy patients is 
not confirmed. 

A positive lepromin tes t is characterized 
by the formation of epithelioid cells and 
occasional giant cells (7) , and according to 
most leprologists indicates a certain amount 
of "resistance" to the leprous infection (G). 
The lepromin t es t was negative in all the 
five lepromatous patients who received it 
and the histopathologic appearance of the 
test site was identical and showed collec
tion of foam cells containing M. leprae. 

F lc . 5. High power photo
micrograph of the previo tJ ~ 
scct ion (FIG. 4) to sho\\' 
c learl y the few foam y ccll s 
among thc numerous mono
lIuc:lcar cells around swea t 
glands. ( Tl & E, X8(0 ) . 

Most workers agree that thc lepromin 
rcaction, though nonspeci fi c, is a hypersen
sitivity reaction (G). There are others who 
suggest that lepromin serves only as foreign 
body materi al (a . 4). In lepromatous lep1'O'
sy strangely enough the lepromin test is 
negative and is said to be due to ancrgy of 
the patient to M. lepra-e. In the lepromin 
negative group of five patients the tubercu
lin test was positive in all except one. The 
mononucl ear cell infiltration was pro
noun ced in four and epithelioid cells were 
present in threc of them. A positive tubcr
culin test indicates that a person has at 
some timc been infected by tubercle bacil
li ; but does not tell us whther the infection 
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FI G. 7. Photomicrograph of a section from 
the lepromin test site in a lepromatous leprosy 
p atient. No te the dark stainin g histiocytes 
scattered among the co ll agen bundles contain
ing melanin pigment. A small collection of 
foam cells and round cells are seen superfi cial
ly in the corium. (H & E , X200 ) . 

is healed, latent or active. !tis quite pos
sible tha t these four patients had a tubercu
lous infection before they ·contracted lepro
matous leprosy and developed hypersensi
tivity to tuberculin which persisted even 

Flc . S. High power photo
micrograph of the previous 
:section to show the melanin 
granules inside the foa m 
cells. (H & E, XSOO ). 

aft er the patient contracted lepromatous 
leprosy. In tha t case positive tuberculin 
reactivity did not seem to have conferred 
any tissue immunity, not even hypersensi
tivity to M. leprae. These patients de
veloped the anergic form of leprosy in spite 
of the presence of tuberculin reactivity. Or 
it may be that they contrac ted a tubercu
lous infection after developing lepromatous 
leprosy. The fact that, except for two pa
tients, no patient had active tuberculosis 
indica tes tha t most of them were able to 
effectively develop immunity to tubercu
losis even though they were anergic to 
lepra bacilli. 

The study of the histology of tuberculin 
and lepromin reactions in lepromatous lep
rosy patients reveals that there was no 
cross immunity between the t'vvo diseases. 
It may be wrong to assume that reactivity 
to one would confer immunity or even 
hypersensiti vity to the other. 

SUMMARY 
( In 14 lepromatous leprosy patients the 
histopathologic appearances of tuberculin 
tes t were studied. The tissue response to 
tuberculin in lepromatous patients is not 
different from that of normal persons and 
the "isopa thic phenomenon," as described 
by Sagher and his associa tes, was not 
confirmed. In five of the patients the histol
ogy of the lepromin test was also studi ed 
and compared with that of the tuberculin 
reaction and there was no evidence of cross 
immunity between tuberculosis and lep
rosy. 
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RESUMEN 

Se estudi6 la hi stopatologio de la prueba 
tubercuHnica en 14 enfermos Ie lepra. La 
respuesta tisular a la tuberculin a en enfermos 
lepromatosos no es diferente a la de las per
sonas normales y el "F en6meno Isopatico" 
descrito por Sagher y col. no fue confirmado. 
En cinco de los enfermos, la histologia de la 
prueba de lepromin a tam bien se es tudi6 en 
comparaci6n con la reacci6n tubercuHnica, y 
no se observ6 evidencia de inmunidad cruzada 
entre tuberculosis y lepra. 

R£SUMf: 

Chez 14 malades atteints de lepre leproma
teuse, les manifes tati ons his,topathologiques du 
test tuberculinique ont ete etudiees . La reponse 
tissul aire des lepreux est identique a celie des 
suje ts sains, et Ie "phenomene isopathique" 
decrit par Sagher et ses collabora teurs n'a pas 
Me confirm e. Chez 5 de.5 malades, I'histologie 
du test a la Jepromine a ete efFectuee et 
comparee a celie de la reaction tuberculinique; 
il n'a pas ete observe d',immunite croisee entre 
tuberculose et lepre. 
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