Reactive Oxygen Intermediates in the Phagocytes from
Leprosy Patients: Correlation with Reactional
States and Variation During Treatment

To THE EDITOR:

It is well known that lepromatous leprosy
patients’ lymphocytes are unresponsive to
Mycobacterium leprae in vitro. Theoretical-
ly, this defect in cell-mediated immunity
toward M. leprae could be due to a mac-
rophage defect in these individuals. Mono-
cytes from lepromatous leprosy patients se-
crete subnormal quantities of H,O, after
stimulation with the potent secretagogue,

phorbol myristrate acetate (PMA) (*). M.
leprae fails to stimulate significant O; re-
lease from human monocytes, human neu-
trophils, or mouse peritoneal macrophages
(*-%). On the other hand, monocyte activa-
tion does occur during reactional episodes
in leprosy patients, implying that some oth-
er pathway must be operating during reac-
tion which does not operate in the absence
of reactions in the patients (°). To further
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Fig. 1. Enhancement of chemiluminescence re-
sponse by monocytes from laboratory controls (O), BT
patients (A), BL patients (), LL patients (O), and
lepromatous patients with ENL (x). Amount of che-
miluminescence is expressed as Acpm = PMA stim-
ulated count — PMA free count. Monocytes were cul-
tured for | day, washed, and transferred to
chemiluminescence reaction medium, and then stim-
ulated with PMA (0.5 pg/ml).

study monocyte function in reactional and
nonreactional leprosy patients we measured
monocyte activation by luminol-dependent
chemiluminescence and lymphocyte prolif-
eration in response to M. leprae.

Subjects. The leprosy patients were at-
tending the outpatient leprosy unit of the
Oswaldo Cruz Foundation, Rio de Janeiro,
Brazil. The clinical diagnosis was confirmed
by skin biopsy in each case. We studied 8
patients with polar lepromatous (LL), 8 with
borderline lepromatous (BL), 8 with bor-
derline tuberculoid (BT) disease, and 8
healthy laboratory controls. Five of the 8
LL patients were experiencing erythema no-
dosum leprosum (ENL). Three of the 8 BL
patients had ENL and 1 had reversal reac-
tion. Two of the 8 BT patients had neuritis.
Two of the 5 LL patients were not being
treated with anti-reactional drugs. All of the
other patients with reactions were receiving
treatment with clofazimine and/or thalid-
omide.

Peripheral blood mononuclear cells were
prepared with Ficol-Hypaque gradient cen-
trifugation (3). After 24-hr incubation on
glass coverslips, the adherent cells were
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Fic. 2. Lymphocyte transformation test (LTT)

measured by [*H] TdR incorporation for laboratory
controls (N) and leprosy forms (BT, BL, LL). Amount
of LTT response is expressed as Stimulation Index =
antigen-stimulated culture count/antigen-free culture
count. Mononuclear cells were cultured for 5 days in
presence or absence of M. leprae. [*'H] TdR was added
and after 18 hr of labeling, thymidine uptake was as-
sayed with a liquid scintillation counter.

transferred to liquid scintillation vials con-
taining RPMI 1640 medium supplemented
with 10% v/v fetal calf serum and luminol
(5-amino-2,3-dihydro-1,4-phthalazine-
dione) at a final concentration of 5 x 10°°
M. Upon oxidation, luminol exhibits strik-
ing chemiluminescence. This was quanti-
tated using a liquid scintillation counter,
measuring chemiluminscence for 1 min af-
ter stimulation of the monocytes with PMA
at a concentration of 0.5 ug/ml and sub-
tracting the background chemilumines-
cence of the monocyte preparation before
the addition of PMA.

Resting monocytes from nonreactional BL
and LL patients showed lower background
chemiluminesence than monocytes from
healthy laboratory controls (an average of
22% of control values). Monocytes from BL
and LL patients with reactions, on the other
hand, showed higher resting chemilumines-
cence than cells from healthy controls (228%
of control values). Upon stimulation with
PMA there was an increase in chemilumi-
nescence with monocytes from the healthy
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controls and from BT patients (Fig. 1). In
nonreactional LL patients there was no che-
miluminescence with PMA stimulation. In
contrast, monocytes from LL patients with
ENL showed activation with PMA. In pa-
tients with ENL reactions being treated with
thalidomide, chemiluminescence induced
by PMA was lower than that seen in patients
with untreated ENL.

As expected, lymphocyte proliferation in
vitro in response to M. leprae was positive
in some of the healthy controls and BT pa-
tients, but was essentially negative in BL
and LL patients (Fig. 2).

Although the number of patients studied
in each group is small, the results suggest
that during ENL the monocytes of LL pa-
tients can respond to PMA although their
lymphocytes remain unresponsive to M.
leprae.
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