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EPIDEMIOLOGICAL AND NOSOLOGICAL ASPECTS OF
LEISHMANIA NAIFFI LAINSON & SHAW, 1989
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Leishmama naiffi was isolated from 10 out of 64 armadillos (Dasypus novemcinctus) examined
in Amazonas, Parda and Rondonia States in the Brazilian Amazon Region. The isolates were
obtained in culture from samples of liver (3), spleen (38), lymph nodes (2), skin (1) and blood
(1) from the infected animals. Heavy infections with the same parasite were detected for
the first time in Psychodopygus squamiventris, @ common man-biting phlebotomine, in Ama-
zonas and Pard. A new case of cutaneous leishmaniasis caused by L. naiffi is described from
the Manaus area, making a total of three known cases of human infection by this parasite.
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Lainson et al. (1979, 1981, 1982) isolated a new
peripylarian Leishmania from armadillos (Dasy-
pus novemcinctus) in Para State, Brazil. The
same parasite was later reported from the phleboto-
mines Psychodopygus ayrozai and P. paraen-
8i8 in Amazonas and Ronddnia States (Arias et al.,
1985). This parasite was formally described as L.
naiffi by Lainson & Shaw (1989) who had already
placed it in the subgenus Viannia Lainson & Shaw,
1987 (q.v.). Reports of human cutaneous leish-
maniasis caused by L. naiffi (Menezes et al., 1988,
1989; Naiff et al., 1989) were based in part on un-
published results of molecular characterization
(Grimaldi et al., 1991).

The purpose of the present communication is
to complement our formal i1dentification of the

material (Grimaldi et al., 1991) with information
on the isolates of L. naiffi characterized in that

study, to report further isolations, and to discuss
the epidemiological implications of these findings.
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MATERIALS AND METHODS

Collection sites and probable origins of human
infections, all in the Brazilian Amazon Region,
were as follows: Para State (PA), Repartimento,
near Tucurui lake, study area described previous-
ly (Naiff et al., 1986, 1988); Amazonas (AM)
and Ronddnia (RQO) States, BR-319 and BR-364
highways, described previously (Arias et al.,
1985); Balbina (AM), 01°55’S 39°28’W, near
site of hydroelectric dam on the Uatumi river,
high ground (180m above sea level) tall terra-
firme primary forest on red-yellow sandy clay,
behind residential area; Reserva Ducke (AM),
terra-firme forest 26 km northeast of Manaus,
described previously (Penny & Arias, 1982); Pura-
quequara (AM), military training area in forest near
Reserva Ducke; Cachoeira Porteira (PA), terra-
firme primary forest near the left bank of the
Trombetas river, just above the confluence with the
Mapuera river.

Phlebotomines were taken on human bait. Dis-
section, and procedures for isolation of Leishma-
nig, were as described previously (Anas et al.,

1985). Isolates from armadillos (Table) and human
cases MHOM/BR/86/IM-2773 and MHOM/BR/

86/1M-2736 were made directly into blood agar cul-
ture medium using rabbit blood with Difco Blood



318

R. D. Naiff et al.

TABLE

Details of Leishmania naiffi isolated from Dasypus novemcinctus

Z = zymodeme analysis by isoenzyme electrophoresis.

S

il

serodeme analysis with monoclonal antibodies.

Agar Base B45, and condensation fluid as overlay
(Walton et al., 1977).

Armadillos were tracked with dogs until they
went to ground, and captured after excavation of
the burrow, or in emergence traps (jequi) made
of a closed cylinder of strong wire mesh with a one-
way hinged door placed in the entrance of the oc-
cupied burrow, The animals were placed in cotton
sacks and transported on mules to the field labora-
tory (Repartimento), or by motor vehicles. Immedi-
ately before examination they were anaesthetized
and killed with parenteral barbiturate solution
(200-400 mg Thionembutal). After external asep-
sia with soap and water, iodated alcohol and 70%
ethanol, samples of skin, liver, spleen, blood, and
subcutaneocus lymph nodes were inoculated
separately into 2-4 tubes of the culture medium.
Overlay from positive cultures was inoculated in-
tradermally on the nose of hamsters (Mesocrice-
tus auratus).

~ Leishmanin skin tests on humans were carried
out using an antigen prepared in our laboratory

Parasite No. of animals
Strain Code Origin Tissue identified by positive/
No. examined

MDAS/BR/82/IM-671 AM: BR-319 Km 40 skin (ear) M 1/20
‘MDAS/BR/82/IM-1267 RO: BR-364 Km 119 liver M
MDAS/BR/82/IM-1311 RO: BR-364 Km 113 spleen M 4/10
MDAS/BR/82/IM-1335 RO: BR-364 Km 119 liver M
MDAS/BR/83/IM-1538 RO: Ji-Parand blood M
MDAS/BR/87/IM-32R0 PA: Repartimento spleen M,S,Z
MDAS/BR/87/IM-3281 PA: Repartimento spleen M.S,Z
MDAS/BR/87/IM-3292 PA: Repartimento lymph nodes M,§,Z 5/34
MDAS/BR/87/IM-3307 PA: Repartimento liver M.,S.7Z
MDAS/BR/87/IM-3320 PA: Repartimento lymph nodes M.,S
M = morphology, and behaviour in hamsters and culture.

from L. amazonensis promastigotes (INPA an-
tigen), and another prepared from a mixture of L.
braziliensis, L. guyanensis, L. amazonensis,
and L. mexicana, (Belo Horizonte antigen), as
previously described {(Naiff et al., 1988).

Procedures used for zymodeme analysis by en-
zyme eletrophoresis, and serodeme analysis by radi-
oimmune assay with monoclonal antibodies, have
been described or cited elsewhere (Grimaldi et al.,
1961).

RESULTS

RECENT ISOLATIONS OF L. NAIFFI
FROM PHLEBOTOMINES

Strain code [SQU/BR/85/IM-2264 from P.
squamiveniris at Cachoeira Porteira (Grimaldi
et al., 1991) — Flagellate infection in the insect
heavy. Hamster inoculated with culture presented
a slight swelling of the nose with a minute nodule
when necropsied after 4 months; 5/5 cultures from
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the nose positive, 2/2 cultures from the spleen and
2/2 cultures from the liver all negative.

Strain code ISQU/BR/86/IM-2833 from P.
squamiventris at Balbina (Grimaldi et al., 1991)
— Midgut without trace of a bloodmeal, ovaries
in the earliest stage of egg development, flagellate
infection very heavy, with parasites observed

throughout the digestive tract including the hind
triangle and mouthparts and also in the crop,
salivary glands, and malpighian tubules. Hamster
inoculated with culture showed no external sign of
infection, but culture of skin from the nose was
positive when the animal was necropsied after 18
months.

ISOLATION OF L. NAIFFI FROM HUMANS

Strain code MHOM/BR/87/AXEL, from
cutaneous leishmaniasis, Trombetas river (PA)
(Grimaldi et al., 1991) — (See Menezes et al., 1988:
1989).

Strain code MHOM/BR/86/IM-2773 (Grimaldi
et al., 1991} — Male, 31 years old, professional
soldier from Campinas (Sdo.Paulo). Presented with
a small (10 mm diameter), painful, ulcerated lesion,
without raised margins, surrounded by an
erythrematous area, on the index finger of the left
hand. The lesion had been noted six months previ-
ously, shortly after the patient had taken part in
exercises in the forest at Puraquequara (AM). No
previous history of leishmaniasis. Leishmanin skin
test results with INPA antigen 3.5 x 3.5 mm, with
Belo Horizonte antigen 8.0 x 8.0 mm. Smears of
exudate obtained by scarification of the edge of the
lesion contained various small amastigotes. Luxu-
riant growth of small promastigotes in culture of
biopsy material. Hamsters inoculated with biopsy
material or culture showed no external sign of in-
fection within 8 months; inoculation sites with rare
small amastigotes at necropsy, cultures of hamster
material positive. The patient’s lesion healed com-
pletely after a single intravenous injection of 480
mg pentamidine methanesulphonate (Major Ageu
Silva, Hospital Geral de Manaus, personal com-
munication).

Strain code MHOM/BR/86/IM-2736 (new
record): male, 34 years old, research scientist from
Rio Grande do Sul (Brazil) working at Reserva
Ducke (AM). Presented with an ulcerated lesion
aproximately 10 mm in diameter on the abdomen,
that had first been noted one month previously. No

previous history of leishmaniasis. Leishmanin skin
test results with INPA antigen 4.0 x 5.0 mm, with
Belo Horizonte antigen 8.5 x 8.5 mm. The patient
took 30 injections of glucantime, and later report-
ed that the lesion had healed after taking the 25th
ampoule. This parasite was indistinguishable from
the L. naiffi reference strain (MDAS/BR/78/
M-5169) based on (1) their reactivity patterns us-
Ing specific monoclonal antibodies (serodeme
analysis) and (2) their electrophoretic patterns of
11 enzymic loci (zymodeme analysis).

ISOLATION OF L. NAIFFI FROM ARMADILLOS

Leishmania naiffi was isolated from 10 D.
novemcinctus, out of a total of 64 D. novem-
cincius and one D. kappleri examined in areas
where armadillos infected with this parasite were
found (Table).

DISCUSSION

We have described in some detail the methodol-
ogy used ftor collecting armadillos for parasitolog-
1cal studies, because these animals are not readily
captured in conventional live-traps, and shot speci-
mens are often unsatisfactory because of bacterial
contamination. L. naiffi can be isolated directly
by hamster inoculation, but in our experience many
of the animals inoculated with armadillo tissues de-
velop fatal infections with Histoplasma capsula-
tum or Paracoccidioides brasiliensis. Ham-
ster inoculation can however be useful for isolat-
ing L. naiffi from mixed culture of L. naiffi with
Trypanosoma cruzi. The fact that various tis-
sues contained L. naiffi in the infected armadil-
los, whereas in all our samples the parasite was only
1solated from a single site in individual animals,
suggests that use of an increased number of tubes
of culture medium would improve detection rates.
We know of no previous reports of the isolation
of L. naiffi from either blood, lymph nodes or the
skin of armadillos.

Our observation of flagellates in the salivary
glands of P. squamiventris is included here for
the sake of completeness. We recognize that an ob-
jective demonstration of the phenomenon remains
desirable, especially since leishmanial infections in
phlebotomine salivary glands have not previously
been reported.
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The vertical distribution above the forest floor
of P. squamiventris and of several other species
of Psychodopygus in light-trap samples, with a
strong bias to lower levels (Barrett & Freitas, un-
published data), is consistent with the ground-
dwelling habits of armadillos. P. squamiventris
is strongly attracted to humans at ground level; in
the Balbina area this species made up 56% of all
phlebotomines taken on human bait, and on the
Mapuera river (PA), out of 3139 female phleboto-
mines taken in 90 min by a single collector sitting

in darkness, 2182 (70%) belonged to this species,
and 859 (27%) to other species of Psychodopy-
gus (Barrett & Freitas, unpublished data).

Also of interest from this study was the confir-
mation that not all leishmania isolates from P.
squamiveniris belong to L. naiffi, Cf.
ISQU/BR/86/1M-2832 (Grimaldi et al., 1991).

If, as we suggest here, L. naifft is a common
parasite of armadillos, transmitted by common
man-biting phlebotomines, then some explanation
for the low number of reported cases of human 1n-
fection is required. We have not dissected sufficient
numbers of P. squamiventris to give meaning-
ful estimates of the frequency of infection in these
phlebotomines, but infection rates in recognized or
suspected vectors of other leishmanias are often low
(Arias et al., 1987). It is noteworthy that all hu-
man infections by L. naiffi were detected 1n pa-
tient who not only were visitors to the area of prob-
able contagion, but also of a social class and/or
profession with ready access to specialized diagno-
sis and treatment of what were in most cases rela-
tively benign lesions. We do not know of any case
of L. naiffi infection among residents of forest
areas or professionals engaged in collecting phle-
botomines, although many of these have a history
of L. guyanensis infection. Aquired resistance to
L. naiffi may play a part in the distribution of hu-
man cases, as may successful treatment with house-
hold remedies or spontaneous cure without
recourse to specific diagnosis and treatment (Cf.
Naiff et al., 1988), or again many human infections
may be clinically imperceptible, as in hamsters.
Resolution of this question will probably have to
await the availability of species-specific immunodi-
agnostic reagents for epidemiological field studies.
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