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The multiplication of Mycobacterium leprae
in denervated mouse feet

BY

S.R. PATTYN

Summary — Denervation of a mouse limb resulting in muscle atrophy
can depress the multiplication of M. leprae in the corresponding mouse
foot-pad. This shows a relationship between metabolic activity of the
muscle cell and multiplication of M. leprae.

The multiplication of Mycobacterium leprae in mouse foot pads
was first demonstrated by Shepard in 1960, and confirmed by Rees
(1964) and Pattyn and Janssens (1965).

R.J. W. Rees and his group (Rees 1965, Palmer et al, 1965;
Waters and Niven, 1965) reported that multiplication of M. leprae
does take place or can take place inside muscle cells or muscle
associated satellite cells of the mouse foot pad or leg. It was decided
to follow the multiplication of M. leprae in denervated limbs, for
if M. leprae is dependent for it's growth upon the metabolism of
the parasitized muscle cells, cutting of the sciatic nerve may influence
this multiplication as a result of muscle atrophy.

Materials and methods

Three week old NMRI mice were inoculated in the left hind foot-pad with
M. leprae mouse passaged strains, isolated in our laboratory from lepromatous
patients,

At 1, 90 and 180 days after inoculation groups of 10 mice were anaesthetized
and the left or right sciatic nerves cut as described by Pearlstein and Cohn
(1966).

Harvests and counts of M. leprae were performed as described previously
(Pattyn and Janssens, 1965),

Results and discussion

Three experiments were performed with two strains of M. leprae

(cfr table).
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Influence of denervation on the multiplication of M. leprae
in mouse foot pads
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In the first experiment cutting of the sciatic nerve, profoundly
influenced the multiplication of M. leprae in the corresponding
foot-pad. In the group of mice where denervation was performed
at day 1, only one pool of footpads of three mice showed 3.8 10°
M. leprae organisms (it is possible that this group of mice contained
1 or 2 animals with a smaller number of M. leprae showing a limited
multiplication).

Denervation three or six months after inoculation likewise
resulted in a more limited multiplication except in one animal
denervated three months after inoculation.

In the second experiment there was only some decrease of multi-
plication in the group of mice denervated at day 1, and not in those
denervated after 3 and 6 months.

The third experiment — where the multiplication of the leprosy
bacilli was delayed in the controls — showed also a marked
limitation of the multiplication of M. leprae in the denervated limbs.
In groups of mice denervated in the heterolateral limb or on which
a sham operation was performed, multiplication of M. leprae
proceeded normally.

The more limited depression of multiplication in the second
experiment may be the result of the higher number of M. leprae,
inoculated at the start of the experiment.

In comparison we studied the influence of denervation of a leg
upon the multiplication of Mycobacterium ulcerans, inoculated in
the foot pad.

This organism multiplies locally but not inside muscle cells. Mice
were inoculated with different amounts of M. ulcerans and devided
into controlgroups, and groups that had their sciatic nerve cut on
the homo- or heterolateral side, and a homo-~ or heterolateral sham
operation.

The different interventions had no appreciable effect on incubation
time of the clinical lesions.

These results indicate that the inhibitory effect of denervation
upon the multiplication of M. leprae may be interpreted as not being
the result of a change in temperature in the denervated foot-pad,
(both species of mycobacteria are thermophobes) but may be the
result of altered metabolism in muscle tissue.

Denervation results in a 50 percent weight loss of muscle
substance within two weeks, which is mostly due to an increase
of catabolic processes (Pearlstein and Cohn, 1966).

The depression of multiplication in denervated mouse limbs is
thus in accordance with the findings of Palmer and collaborators
(1965) and Waters and Niven (1965) about the multiplication of
M. leprae inside muscle cells or muscle associated satellite cells.
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Résumé ~ Multiplication de M. leprae dans la patte dénervée d'une
souris.

La dénervation de la patte de souris peut freiner la multiplication de
M. leprae dans le coussinet du pied. Ce fait montre qu'il y a une rela-
tion entre l'activité métabolique de la cellule musculaire et la multiplica-
tion de M. leprae.

Samenvatting — Vermenigvuldiging van M. leprae in de muispoot met
zenuwsektie,

Zenuwsektie van een muispoot kan de vermenigvuldiging van M. leprae
in de overeenkomstige voetzool remmen. Dit feit wijst op een verband
tussen het metabolisme van de spiercel en de vermenigvuldiging van
M. leprae.
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