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Abstract.

Parasites of the genus Ledshmania responsible for human cutaneous leish-

maniasis in the New World form 2 major taxonomic divisions; the Leishmania braziliensis
and the I.. mexicana complexes. We report the isolation and characterization of the L.
mexicana complex among humans in the Republic of Panama. Charactenzation was based
on parasite morphology, pathogenesis in infected golden hamsters, cellulose acetale 150-
enzyme clectrophoretic mobilities, and membrane-specific monoclonal antibodies using

the radioimmune binding assay technigue.

Human cutancous leishmanmasis was lirst re-
ported in the Republic of Panama in 1910 by
Darling.' Research on the ecology of the discase
was inihated in 1947 at Gorgas Memonal Lab-
poratory (GML) where 5 sand fly species’® and
B sylvatic hosts™® were incriminated in the ep-
wemiology of the parasite Leishmania pana-
mensis, a member of the L. braziliensis complex
which, until recently, was thought to be the only
agent responsible for human cutaneous lesh-
maniasis in Panama.

The isolation of L. aristides! from 3 species of
rodents and a single marsupial, AMarmosa rodin-
sond, in Sasardi, San Blas Territory in 1968 doc-
umented the presence of a member of the L.
mexicana complex.'” To date, this parasite has
never been 1solated from humans, We report 2
cases of human cutaneous leishmaniasis due 1o
L. mexicana complex in Panama.

MATERIALS AND METHODS

During 1985=-1986, 839 cases of cutancous
leishmaniasis were seen at the GML clinic, Di-
agnostuc procedures included the Montenegro
skin test, Giemsa-stained smears, and culture of
tissue sample. The methedology for skin tissue
cultures has been described. !

Three hundred isolates from the 839 patients
seen, matnly from the provinces of Panama, Co-
lon, and Darien, have been screened by isoen-
zyme analysis using cellulose acetale electropho-
resis (CAE). Preparation of extracts and
conditions for antigens used in the technigue have
been described.!! Nine enzymes systems were
used in the CAE twesting: ALAT E.C.2.6.1.2. (al-
anine aminoe transferase), ASATE.C.2.6.1.1. {as-

partale anmuno-transferase), PGM E.C.2.7.5.1.
(phosphoglucomutase), PGl EC.5.3.1.9. (phos-
phoglucoseisomerase), ME E.C.1.1,1.40. {(malic
enzymel, MDH E.C.1.1.1.37 {malic dehydroge-
nase), G-6-PDH E.C.1.1.1.49, (glucose 6-phos-
phate dehydrogenase), 6-PGDH E.C. 1.1.1,44,
(6-phosphogluconic dehydrogenase), and MPI
E.C.5.3.1.8. (mannose phosphate isomerase).
World Health Organization {(WHOQ) strains for
L. pifano (MHOM/VE/ST/LLL, L. venezuelen-
sis (IMHOM/VE/T4/PM-H3), L. garnhanu
(MHOM/VE/ T3/ IAP TR), L. mexicana (MHOM/
RZR2/BEL2Y), L. amazonensis (MHOM/BRY
73/M2269), and L. aristidesi (MORY/PA/GR/
GML3) were used as L. mexicana complex rel-
erence markers.

Only 3 of the 1solates, which were recovered
from 2 pauents. dilfered in their 1soenzyme pat-
terns from those of L. panamensis, These 1solates
were also characterized by radioimmune binding
assay (RIA) at Yale University, New Haven, CT,
using monoclonal antibodies (Mabs) against L,
mexicana (L1, M37T9 and L. amazonensis (WR
303, HA, LV72).'Y " Promastigotes 1solated from
both patients were characierized by parasite
maorphelogy and pathogenesis in infected golden
hamsters {Mesoorioctus auralfus).

RESULTS

Durning investigations on leishmaniasis in cast-
ern Panama in April 1985, a 41-vear-old Cau-
casian entomologist spent many hours with the
field crew in human-baint collections of phlebo-
tomines. In June of that yvear, a papule was ob-
served on his lower right leg which later devel-
oped into a 17 = 21 mm dry, scaly lesion (Case
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Mo, 1), Giemsa-stained skin scraping of the le-
sion showed numerans amastigeies larger than
those observed in most cases seen at the GML
clinic, The Maontencgro skin test was positive
wilh an induration % mm in diameier, Sodium
stibogluconate (Pentostam) was prescribed bt
the patient received treatment for only 2 days.
The treatment was discontinued, at the patients
insistence, to allow study of the natural course
ol the infection, The lesion healed spontaneously
11 months after the infection was first observed,
No relapse has been observed afier 3 YEATS.

Between December 1955 and April 1955, §
isolates were cultured in Senekjic's medium and
the original isolate was cloned. Mine ofthe clones
and 7 of'the elher isolates showed identical CAE
electrophoretic mobilitics for the 9 ETZYITES 575-
tems lested, These mabilities were indistinguish-
able from those of the WHO reference strains of
L. amazonensis (M OM FBRATI/M2269and £
parnfami (MHOM/VETS/TAPTR). The origingl
tsolale  reacted against L. amazonensis
(WR, 303,H6, LV72) Mabs by radioimmune
hinding assay.

Case No. 2, a | T-year-old mestizo involved in
hunting and agriculture in the northern and east-
ern part of the country, noted skin lesions 2
months prior te visiting the GML clinic in Oe-
tober 1986, He was exposed 1o sand fly bites
during hunting in the sylvatic areas of Alcalde
Diaz in Panama Provinee and during agricultural
activities in Darien Province, The patient had 2
uleerative lesions on his right forearm (17 = 14
mm and 17 % 23 mm). There was no evidenee
of local lymphatic dissemination. The Monte-
negro skin test was positive with an induration
af 12 mm. He was treated with oral ketoconazale
GO0 mg daily for 28 days. Attheend ol treatment,
Movember 1986, the ulcers were 16 13 mm
and 20 x 20 mm, An evaluation in Pecember
1986 showed complete healing of both ulcers, In
Januury 1987 he developed 2 reactivation with
the appearance of o new papular lesion surround-
ing the area of the scars. He was treated im with
sodium stibogluconate (Pentostam), 850 mg ev-
ery other day for 20 days, He did not return until
August 1987, by which time hath lesions had
healed. No reactivation has been abserved for 2
years, Two isolates were made, 1 in October and
lin MNovember 1986, Isoeneyme analysis on these
isolates revealed profiles that did nel co-migrate
with any of the known specics within the L, mex-
icand complex used as markers by WHO. At least
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3 enevimes, MPI, PG and ME, separated them
from L. amazonensis and I mexicana (Fig. 1),
Eight clones each were made of the 2 ariginal
isclates by streaking a loop of diluted, 8-dav-old
culture onto plated solid blood agar media, which
was then sealed and incubated at 27°C for § davys
in a humidified chamber. Individual colonies
were placed in culture tubes by means of a hae-
teriological necdle. This was followed by massive
growth. Colonies were tested by CAE, All clones
from cach original isolate showed identical iso-
enzyme profiles, but the clones from cach isolate
differed from those of the other, as well as from
the ariginal isolates,

Clones from the October isalae co-migrated
with the WHO reference strain for L. amazo.
nensis (MHOM/BR/T3I/M2269), while clones
frem the November isolate co-migrate wilth the
WHO reference strain for L. mexicana (MHOMS
BE/B2/BEL21), Characterizalion of clones using
Mabs apainst L. mesvicana (LI, M379 and L.
amazonensts (WE 303, Ho, LV 72) corroborated
the CAE results,

Lsolates from both patients inoculated in noses
of zolden hamsters LM, aurarus) produced The
large tumaors characteristic of L. mevicana in-
lectian at the site of inoculation within 45 days.
Stained smears from the tumors showed abiumn-
dant intracellular amastigotes. Metastalic tu-
maors in the paws developed within 7 months,

DISCLISSION

The Republic of Panama forms the geopraph-
ical link between Central and South America,
sharing their fauna and zoonoses, The repion is
undergoing marked ecological changes. Settlers
from arid regions ol the ceniral provinees, whers
culancous leishmaniasis is no longer endemic,
have been moving into forested areas secking free
land for agricultuere and catile raising, Studics by
GML staffin 18 commurdties along the Intera-
merican Highway in castern Panama showed a
leishmaniasis prevalence rate of d-78% (AL M,
de Vasquer, personal com munication).

L. panamensis, which has been reported from
most Central American countries as well as from
Celombia and Ecuador, was considered 1o he the
only causative agent of human leishmaniasis in
Panama.™* In 1977, a group of 11.5, Army per-
sonnel stationed at Fort Sherman near the Ca-
ribbean entrance to the Panama Canal, acquired
leishmaniasis after conducting jungle exercises
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Figure |, Enzyme profiles that separated onginal
isolates. Location of antigens are as follows: L, L. pr-
fanol (MHOM/YESST/ALLLY, 2, L. venezuclensis
{(MHOM/VE/7T4/FPM-H3); 3, October isolaie; 4, No-
vember isolate; 5, L. amazonensis (MHOM/BRS7 Y/
M2269) 6, L. garnhami (MHOM/VE/T6/JAPTS): 7.
L. mexicana (MHOM/BZ/BL/BELLL), 8, L. aristides:
(MORY/PA/68/GML3).
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in the arca."® Several isolates from these soldiers
were characterized in our laboratory by CAE as
L. amazonensis (data not shown).

L. amazonensis has been reported from Bo-
livia, Brazil, Peru, Venezuela,'* Ecuador,'” and
French Guiana'® and probably occurs in the Am-
azon Region in Colombia.'® In Brazil, 30% of
the patients found to be infecited with L. ama-
zonensis developed diffuse cutancous leishman-
1as1s, while the remainder developed lesions that
healed spontaneously.® L. mexicana has been
reported from Mexico, Guatemala, and Belize, !

Case Mo, 2 probably represents a dual infec-
uon by L. amazonensis and L. mexicang, both
af the L. mexicana complex. It is not known
whether the samples were collected from the same
ulcer. Characterization of the parasites was not
possible until cloning. Isoenzvme profiles on
original, uncloned isolates could not be inter-
preted, Similar results have been obtained by
other investigators when co-cultivating L. ama-
sonensis and L. miexicana.’?

The rarity of human cutaneous leishmaniasis
due 1o L. amazonensis and L. mexicana in Pan-
ama may be partially attributed to the roden-
tophilic feeding habits of Livzomvia efmeca Bi-
color, the implicated vector of L. aristidest, ® and
potential vector of the L. mexicana complex in
this country,
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