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Smoking, Melanization, and Cryptococcosis: Is There a Connection?

Recently, it has been reported by Tendolkar et al. (9) and Khan
et al. (4) that tobacco extract agar imparts brown (melanin-like)
pigmentation to colonies of Cryptococcus neoformans and Cryp-
tococcus gattii. This observation is significant in that this pigmen-
tation may have a role in the pathogenesis of cryptococcosis (2).
Since cryptococcosis is a pulmonary and meningeal disease, the
absorption of tobacco ingredients directly into the lungs or blood-
stream during smoking could provide additional substrates for
melanin biosynthesis. Tobacco contains a large number of chem-
icals, including catechol, hydroquinone, and nicotine (7), some of
which could serve as precursors for melanin synthesis (6). We
used tobacco from a commercially available cigarette brand
(Marlboro; Philip Morris Products SA, Richmond, Va.) that con-
tained 8 mg tar and 0.6 mg nicotine to prepare the medium, which
yielded brown colonies of C. neoformans (4). Nicotine is the most
abundant of the volatile alkaloids in tobacco leaves, and it gets
directly absorbed from the respiratory tract. Experimental studies
have shown enhanced release of dopamine (a member of the
catecholamine family) in midbrain of rats exposed to nicotine (8).
The ability of C. neoformans to metabolize catecholamines to
melanin has been suggested as an explanation for its neurotro-
pism. Although certain areas of brain (such as the basal ganglia)
are already rich in catecholamines, cigarette smoking may further
enhance levels of these compounds. In this context, the recent
evidence of in vivo synthesis of melanin by C. neoformans in
patients with brain infection is noteworthy (5); this synthesis may
be promoted in an environment with an increased concentration
of dopamine. Since melanized cells of C. neoformans are more
virulent (2) and exhibit increased resistance to host defenses and
thus survive longer (2) and show reduced susceptibility to anti-
fungal agents (10), these factors may contribute towards enhanc-
ing the risk of cryptococcosis among tobacco smokers.

In the above-described context, attention may also be drawn
to two published studies (1, 3). In the first of these studies,
which deals with cryptococcosis in human immunodeficiency
virus-infected patients in the United States, Hajjeh et al. (3)
found by multivariate analysis of 158 cases and 423 controls that
current smoking was significantly associated with increased risk of
cryptococcosis. The authors stated that this increased risk of
cryptococcosis may be related to the adverse effect that smok-
ing exerts on the respiratory system by inhibiting mucociliary
clearance and disrupting the respiratory epithelium. In the
second study, Boelaert and Blasi (1) suggested that the en-
hanced risk of cryptococcosis among smokers may also be

attributed to another mechanism, that is, smoking-related iron
loading of the bronchoalveolar macrophages, which then ex-
hibit reduced fungistasis. In conclusion, while the available
evidence in the literature suggests that tobacco smoking is a
risk factor for cryptococcosis, the effect which smoking might
exert on in vivo melanization of C. neoformans could be yet
another mechanism contributing to its pathogenesis. This as-
pect is worth investigating.
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