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Infrequency of gross skin lesions among Panamanian forest
mammals with cutaneous leishmaniasis
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SUMMARY

Natural leishmanial infections among feral mammals in the Republic
of Panama were studied in relation to gross skin alterations, Three derma-
totropic species of Leishmanie, L, braziliensis, L. mexcicona and L. hertiyi,
isolated from 230 svlvatic animals of 5 mammalian orders were involved .
In 205 (899%,) of the cases there were no rross skin alterations. Cryptic
infections of all three leishmanial species among wild animals were
confirmed by calture and hamster inoeulation. This tvpe of infection
wag always present in the sloths, Choloepus hoffmanni and Broadypus
infusatcus, infected with L, braziliensis and in the poreupine, Coendou
vothsehildi, infected with L, lertigi, Suggestive skin alterations were
encountered in 10 (4%) of infected animals. Only 15 {79%,) of infected
animals exhibited typical leishmanial lesiong. Tt was possible to correlate
skin depigmeniaiion with the course of leishmanial infection in one
animal, a young kinkajou, Polos flovus.

INTRODUCTION

Panamanian forest mammals naturally infected with L. brazifiensis withoul.
gross skin alterations were found for the first time in 1956, The infections were
discovered by heartblood cultures from several spiny rats, Procchimys semd-
spinasus, although the presence of the parasite in the skin was not demonstrated
{Gorgas Memorial Laboratory, Annual Report for 1956), Ten vears later L. herlig
was discovered in skin smears from a porcupine, Coendow rothschildi, without
manifesting any gross skin lesions. The scarcity of the parasite in the porcupine
skin led to the development of a technigue in which cultures are made from skin
snips of animals (Herrer, Thatcher & Johnzon, 1966). The intensive uze of this
technigque duoring the following nine years showed that the absence of gross skin
alterations is a common phenomenon in Panama among feral animals naturally
infected with three dermatotropic species of Leishmania,

This puper deals with the gross appearance of the skin observed in forest
mammals found with natural leishmanial infeetions in Panama between April 1965
and September 1074, and emphasizes the frequeney of infections which do not
produce gross skin alterations.
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Table 1. Skin APPERTTTLE 5 Panamanion fm'c.s:.! manmeals with
natural culaneons letshmaniasts

{April 1965-September 14974

Type of micetion® Spoeics of
Number Found . e < Leishmaria
Vuertobrale host examined infected T II IiI invalved
Choloepua hoffmannd (Two-toed 468 o HH — — Ao brazilievisia
aloth)
radypees snfuscatus [Three-toed 187 2 2 — — L. braziliensis
zlach)
Nasua nasye (Coati) 8 1 1 — - Lo hrazilienss
Cogndlow vothieckilds (Poreupine) 1LY (153 104 - - Lo fhertigy
Agouti paca [Pacn) 8 1 1 L. mericana
Proachimys semispinesas (Spiny 789 3 4 4 — Lo, mexivane
rat}
Aotus triviegatus (Night 1% 1 EEEE 1 — L. braziliensis
monkey)
Sagutnus geaflroyi [Marmosel) al 1 | L. braziliensis
Frassavieyon gobbic (Olmgn) 9 1 — I — L. traziliensis
Potos flevus (Kinkajou) |14 2 - 2 —_ L. braziliensis
Irplomye Tabilis (Arhoreal spiny 41 L —- 1 —- Lnecriain
rat)
Marmosi robinseni [Brown 70 1 .- i e wemioan
TRETINE OPOSS1LIL
Oryzemys capito [Rice vag) 1t 14 - o 14 L mexicana
2108 230 205 Lo 15

(1009} (8995  (4%) (7%

* I, Cryptic infection s [I, with suggestive skin lesions: 111 with vypieal skin lesions

MATERIALS AND METHODS

Maierial. A total of 230 feral mammals naturally infeeted with dermatotropie
species of Letshmande were studicd. Thirteen forest mammalian host species be-
longing to the orders Fdentata, Rodentin, Carnivora, Primates and Marsupialia
were infected with L. broziliensiz, L. mecivanag or L. herligi. The material studied
was gathered during the course of a long-term invesligation on reservoir hosts of
eutanconus leishmanissis in the Republie of Panama. Most of the ccological and
epidemiological information concerning these studies has been published previowsly
{Herrer, Telford & Christensen, 1971; Herrer, Christensen & Beumer, 1973),

Study methods. Animals studied were collected in the forest and brought to the
laboratory in Panama city; most of them were trapped alive. Cultures from several
bare areas of the skin, smears from skin lesions and blood cultures were made [rom
these animals. Technigues used have been described in a previous publication
(Herrer «f af. 1973). Infected animals were examined repeatedly. Skin scetions
were made only from porcupines,

RESULTS

Cryptic infections. Infections in 2 species of sloths, Clholoepus hoffmanni (1. 1A)
and Bradypus infuscatus, with L. braziliensis as well as in the poreupine, Cosndou
rothschildi (PL. 1B), with L. hertigi consistently failed to produce any macro-
scopically detectable skin alteration.
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Table 2, Cultwres made for Leishmania from depiygmented areaz of the alin
: J ya
Jrome @ young Finkajou, Potos flavus

Time after arrival

e —— A — —_—

10 days 1 month 3 months 5 months

Right ear - - 5 s
Ledt ear - + — -
Noaa - + i -

Byimbols used: +, pogitive; —, negative.

Suggestive shin alterations. Slight incrustations andfor depigmentations, generally
on the inner aspect of the ear in animalg such as the arboreal spiny rat, Diplomys
{ebilis (Pl 1€) and the olingo, Bassaricyon gubbii (Pl 1D), have vielded dermato-
tropic species of Ledshmanie in ealture. However, similar manifestations due to
infestations of trombiculid mites and other sources of trauma complicate the
diagnaosis (Herrer ef al. 1971).

Typical leishmanial skin lesions. Definite skin alterations were found in the rice
rat, Oryzomys capito, infeeted with L. meaicana. These were destructive lesions on
the tail which were frequently covered by scaly-like erusts (Pl 1 E). After healing,
such lesions left a characteristie depigmented and rather depressed scar (P11 F,
arrow). A brown murine opossum, Marmosa robinsoni, also infected with L. wmiexi-
cana, showed an uleerated lesion atl the base of the tail (P11 G}, Table 1 illustrates
the number and proportion of each of these types of infections among Panamanian
forest mammals.

It was possible to associate skin depigmentation with the course of a leishmanial
infection in a very young kinkajou. This animal was captured in Trinidad Las
Minas, central Panama, 28 September 1970, Ten days later it was carefully exam-
ined in the laboratory, and large depigmented arcas of the skin were observed on
the nose and both ears (Pl 2A). Bkin smears from both cars as well as the aspirate
material cultured from the right ear were negative; however, cultures from the
other ear und the nose were positive for L. braziliensis. Subsequent enltures from
the same depigmented areas were made at 1, 3 and 5 months {Table 2). During
this period of time the depigmentation regressed in all areas affected (P1. 2B, C, D),
in parallel with the disappearance of the parasite,

DIRCITTHRTON

Tn 205 (899 of 230 Panamanian forest mammals with natural leishmanial
infections the skin did not show any gross alteration indicative of the infection
(Table 1}, Two species of sloths, C. haffmanni and B. infuseatus, infected with
L. braziliensis, together with the porcupine, €. rothschildi, infected with L. hertigi,
aecounted for 199 (97 %) of the eryptic infections ohserved. The 6 (3 %,) remaining
cases were represented by 5 rodents infected with L, mevicana and a single
carnivore infected with L. brazilichsiz. These figures indicate that eryptic leish-
manial infeetions are commoen among Panamanian forest mammals and are pro-
duced by all three dermatotropice species of Leishmania present in this country.
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The eryptic nature of leishmanial infections in the two-toed sloth is especially
important from the public health point of view, since this edentate is the principal
reservoir host of human leishmaniasis in central Panama (Herrer of al. 1973). Thae
to the eomplete absence of gross skin alterations in this animal infections have
heen overlooked in the past; the parasite was demonstrated only when the tissue-
biopsy-culture technigque was nsed. Tt is probable that the use of this technique
in other areas of the New World would reveal similar ceyptic infections in sloths.

The oceult nature of L. hertige infections in porcupines, the wide distribution
of the parasite throughout the skin of its host and the persistence of the infeetions
are remarkable. These characleristics, and the absenee of marked tissue or cell
reactions to the infection, indieate a well balanced host-parasite relationship of
an ancient origin which has probably evolved from a parasitic association to a
commensal one, 1t is diffienlt to assess the significance of the crypiic infection of
the other six animals, 5 rodents infeeted with L. mewieana and a single earnivore
infected with L. braziliensis.

Crtaneous leishmanial infections in animals with sound skin merit further in-
vestigations to assess their real significance and frequency in different areas. The
possibility of leishmanial infection in forest mammals of the neotropics with the
abszence of uleerated lesions was suggested more than a half eentury ago (Brumpt &
Pedroza, 1913) and, according to our information, the first cryptic cases of
eutaneous leizhmaniasis in animals were demonsteated among dogs in the Peruvian
highlands (Herrer, 1951), Reeent publications by other workers reported asympto-
matic infections by L. mexieana in the spiny rat, P. guyanensis in Brasil (Lainson &
Shaw, 1974) and by L. aethiopicn in 2 speeies of hyrax in Ethiopia {Ashford, Bray,
Hutchinson & Bray, 1973). The latter report is of particular importance, sinee it
shows that oceull infections due Lo dermatotropic specics of Leishmania are also
found in the Old World,

In view of the frequency of cryptic leishmanial infeetions observed among feral
mammals during the last few years, previous tencts concerning the nature of the
vertebrate phase of the infections must be modified to provide a more compre-
hensive understanding of the host parasite relationship. This, obviously, will
necessitate @ revision of some of our present concepts concerning the reservoir
host of leishmaniasis as a whole.

Investigations reported in this article were partially supported by a rescarch
grant (Al-01251) from the NIAID, NIH, U.8. Public Health Scrviee, We thank
Mrs Ana Maria de Visquez and Mr Leopoldo De Ledn for their technical assistance.
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EXPLANATION OF PLATES
Prare 1

Bkin appraranes in forest manmals naturally infected with
dermutotropic species of Lelshmenda.

AL Two-tosd sloth, Chelespus haffmunnd, infected with L. braziliensis. The parasite was con.
sistently igoluted in eulture from sounid skin mamly from the nose, jaw and eors,

B. Tropical poreupine, Cloendow rothsekildd. "This rodent showed a high infeetion rate due to
£, hertigi. The paragite was found throughout the skin without any macroscopie skin altera-
o,

. Incrusted lesions at the border of bath ears {arrows) m an arboreal spmy rat, Dviploeys
tabitis, A dermatotropic species of Leishmunda, not identified as yet, was isolated in culturs
from the right eor on the fith and §0th days after its capture; gimultaneous cultures from the
other sar yielded negative results. The lesions from buth cars almaoss disapprared during tho
time (1 month) the animal was maintained alive in the laboratory.

. Small, rounded and depigmented areas on thoe lower aspeet of vight ear in an olingo,
Bassaricyon gabbii, from which L. braziliensis was enltured.

2. Aclive lesion due 10 L. mexdoana ab the buse of the tail of a riee rat, Oryzonys capito.
Initially the lesion was prominent, whitish in colour, denuded of hair and coverad by sealy-like
crusts.

F. Typical sear of leishmanial etiology on the tail of tho rice rat. The sears are consgpicuously
depigmented, deprossed (arrow) and usually located near the base of the tail.

1 Uleerated skin lesion at the base of the tail of a brown murine opossum, Marmose robinsond,

from where L.mexicana was observed in skin smears. The parasite was isolated in culture
twice during Lhe period of 24 days the animal was maintained alive in the laboratory, The
lesion was rounded in outline and T mm in dinmeter, and resembled human ulecrated lesions
produced by L. brazilisnsis in Panama.
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Prare 2

Correlation Between skin depigmentations und the course of a natural infeetion
of Leishmania razilisnsis in 4 voung kinkajou, Potos favus.

A, Ten days aftor eaplure. Lavge depigmented areas of the skin aromand the nose and the
lower aspect of both ears, Cultures from aspivatad material of the left car and nose were
posttive, while those from the right ear were negative.

B. One month after capture. The depigmentation on the nose owas considerably redueed.
Positive ealtures wers obtained from the nose and both cars,

C, Thres months after capture. Depigmentations of the nose and the left ear smaller than
before ; that of the right ear, unchanged. Cultures; positive from the nose | negative, from both
ears.

D. Five months aftor capture. The depigmentation of the right ear had disappeared, and ehat
of the left one was reduced to a small spat. Also the depigmentation of the dorsal aspeet of
the nose was smaller; however, the depigmentation on 1he lower border of the left nostril was
larger, Negative cultures were obtained from the ears and the nose.

Privted in Great Britoim



