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Microbe Dependence of Mycobacterium leprae:
A Possible Intracellular Relationship with Protozoa

To THE EDITOR:
Kato has postulated that Mycobacterium

leprae may be dependent on concomitant
microbes for its growth (3 4 ). We offer an
extension of this hypothesis by postulating
that the original host of this mycobacterium
may have been an amoeba or other free-
living protozoan. The human (and arma-
dillo) macrophages, which have certain fea-
tures in common with amoebae, may thus
be alternative host cells. This possibility was
raised by one of us (TR) who was intrigued
by the paradox that Legionella imeamophila
has very fastidious growth requirements yet
lives in water. Investigations showed that
this bacterium survived and multiplied
within amoebae ('). Of particular relevance
is the fact that L. pneumophila replicates
within human macrophages, and parallels
have been drawn between infection by this
pathogen in immunocompromised patients
and lepromatous leprosy ('). Further, the
more fastidious Legionella micdadei (Pitts-
burgh pneumonia agent) can in tissue be as
acid-fast as Al. leprae ( 5), suggesting a be-
havioral similarity.

We studied the interaction at 30°C be-
tween Al. avium and an endosymbiont-car-
rying strain of Acanthamoeha polyphaga
(Ap-1) which has previously been success-
fully used to isolate, via amoebal enrich-
ment, L. pneumonphiht serogroup- 1, L.
pneumophila scrogroup-3 and a Legionella-
like amoebal pathogen (LLAP-3) from hu-

man cases of pneumonia ( 7). Endosym
bionts are bacteria that lie within the amoe-
bal cytoplasm, replicate together with the
host cell, and cannot be cultivated in vitro,
indicating a close mutual dependence ( 6 ).
Intriguingly, some human sera contain an-
tibody to the small, curved, gram-negative,
non-acid-fast endosymbiont.

A PYG broth culture of the amoebae was
inoculated with a recent clinical isolate of
Al. aviant in a bacilli-to-amoeba ratio of
10:1. Half of the mycobacteria were phag-
ocytosed within 1 hr, and virtually all with-
in 18 hr. After 3 weeks, all amoebae con-
tained clumps of strongly staining, intact,
acid-fast bacilli. The amoebae were sub-
cultured every 3 weeks to a total of seven
subcultures, and were found to replicate at
the same rate as uninfected controls. During
this time, all amoebae contained the clumps
of acid-fast bacilli. Amoebae that became
distended with bacilli appeared to be able
to liberate these into the medium.

These studies showed that Al. avium was
readily phagocytosed by the amoebae, and
appeared to establish a relationship with the
host cell. This leads us to postulate that Al.
leprae may likewise exist, or have evolved,
in close association with protozoa, and we
suggest three possibilities. First, Al. leprae
may replicate within certain species or
strains of amoebae, as previously suggested
by Jadin (2 ). Second, the intracellular growth
of Al. leprae may be dependent on the pres-
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ence of endosymbionts. Third, M. leprae
may itself be an endosymbiont.

In view of these possibilities, it would be
of interest to examine protozoa in those en-
vironments where the earth-burrowing ar-
madillos have been infected with M. leprae,
as well as to attempt the infection of various
protozoa with this pathogen in the hope of
developing a "cell line" for drug-resistance
studies and large-scale propagation.

—John M. Grange, M.Sc., M.D.
—C. Ann Dewar, M.I.Biol.

Cardiothoracic Institute
University of London
Fulham Road
London S1473 61IP, U.K.

—Timothy J. Rowbotham, B.Sc., Ph.D.
Public Health Laboratory
Bridle Path
York Road
Leeds LS15 7TR, U.K.
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Deficiency in the Biosynthesis of Interleukin 2 (IL-2)
and Functional Presence of the IL-2 Receptor

in Lepromatous Leprosy

To THE EDITOR:
Patients with lepromatous leprosy (LL)

have a depressed cellular immune capacity
to respond to antigens from Mycobacterium
leprac, a reduction in effector and helper T
cells, and an increase in suppressor T cells
( 2 . 4 . ' ''). A reduction in the synthesis of
interleukins has been postulated in some
murine models (9). In man, it has been shown
that upon the addition of interleukin 2
(IL-2) to cultures of lymphocytes from pa-
tients with LL, these lymphocytes recover
their capacity to proliferate (7 8). However,
in another paper (I 2 ) it has been pointed out
that this phenomenon does not occur.

We report here the results of a study look-
ing for the production of IL-2 by lympho-
cytes from patients with LL, and the func-

tional presence of IL-2 receptors on their
lymphocytes.

Study subjects. Twenty patients, 11 men
and 9 women, from the Instituto Derma-
tolOgico at Guadalajara, Jalisco, Mexico,
were diagnosed as having nodular LL ac-
cording to international criteria ( 14 ). All pre-
sented positive bacilloscopy, and all re-
ceived an irregular treatment of 100 mg of
dapsone (diaminodiphyenyl sulfone) per
day. The length of treatment ranged from 2
to 15 years. Fourteen patients were studied
for the biosynthesis of IL-2 by T lympho-
cytes obtained from peripheral blood, and
the functional presence of the IL-2 receptor
on T lymphocytes was studied in 6 patients.
Controls consisted of 14 unrelated healthy
subjects for the first study and 6 apparently
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