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Leishmania braziliensis: Dissemination of Panamanian Strains in

Golden Hamsters
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Herrir. A, Trirorn, S0 Ko Fio AavD CHRISTENSEN. Ho AL 1979, Leishmania brazilionsis:
Dissemination of Fanamanian strzins in golden hamsters, Svperisenial Parasitofogy 48,
33363, Dissemination of Panamanian straing of Leishaanio brasifieasts was observed in
experimentally nfected golden hamsters, Mesoesivetns amranicy. during the characlerication
of 164 strains isolated from patients (671, two species of edentates (881, and dogs (91, A 1oLl
of 614 ham=ters was emploved in these studies. Hamsters were inocolated imtradermally in
the nose with 5—10 = [0 promastigates from cultures of strains in their first 1o third passage
i vitree. Parasites were recovered by cuelture from skin samples, viscern, blood and bone
marrow . All strains studied disseminated to vanions arcas of the =kin and 1o the ear pinmae.
Highest incidence of dissemination cecwrred in the skin from ke lp of the tail, Teet, and
ears, Positive cultures oblained from liver and spleen were notl considered as evidence for
metastasis since they may have been duc (o the transitory presence in the hlood of rare
parasitized macrophages. Dissemination of varions arcas of the hody was divectly propor-
ol o the length of the postinoculation period of the slob stradns.

INpEY DEscripTors: Leishmania beezificnsis: Hemoflagellate: Protozoa, parasilic:
Crolden hamster: Mesoorivetus auvaing Dissemingtion: Metasiasis: Leishmaniasis, culane-

ous:, Dermatrephy: Cultivinion: Sloths: Choloepns boffmanni Readvpns infivcatus,

InTRODUCTION

In the course of a long-term investigation
o the ccology and epidemiclogy of cutane-
ous leishmaniasis in the Republic of
Panama, many strains ol Lelshmania beg-
ilivnsis were isolated in culture from pa-
tients, dogs, and feral mammals, particu-
larly the two-toed sloth Choloeps
fopffmanni and the three-toed sloth Bradv-
pes infescainy (Herrer er ol 1973a), For
characlerizalion, these strains were inocu-
lated routinely into the golden hamsier
Mesooricefes quraiis,

Since the 1965 discovery of occult leish-
manial infections in the tropical porcuping,
Coendane rotheehildi, (Herrer 1 ol 1966),
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cryptic cutancous leishmanial infections
have been found in 205 of 230 (89950 syvlvat-
ic animals of five mammalian orders in
Panama (Herrer and Christensen 1973).
Hamsters inoculated with promastigoles
from all isolates during the process of
leishmanial characterization were exam-
ined routinely by skin culture from different
parts of the body. In this way it was shown
that Panamanian strains of L, brazifiensiy
disseminated from the point of inoculation
Lo other areas of the skin in hamsters.

The present paper characterizes the dis-
semination of 164 Panamanian strains of L.
brazilicnsis in 614 hamslers.

MaTERIALS ANT MeToms

Hamseers, Golden hamsters, 5 7 weeks
old, were obtained from the Gorgas Memao-
rial Laboratory colony and from animal
dealers in Florida,

Farasite serains. A total of 104 strains of
Leisfimania braziliensis were used, 67 from
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patients, 36 from the two-toed sloth
Choloepus hoffmanni, 2 from the three-
toed sloth HBradvens infiscaries, and 9 from
dogs. All strains were isolated from natural
infections, While human strains were from
paticnts from different parts of Panama, all
the infected sloths and dogs were obtained
from the central part of the Isthmus.

frocelation fechuigue. All isolates were
grown on modified Senckjie’s diphasic
medium Tor hemoflagellates ar 22-24 C
(Herrer e af. 1966) promastizotes were
harvested afler 8- 10 days, Hamsters were
inoculated intradermally in the nose with
510 = W) promastigotes, contained in a
valume of 0.05 ml of 08359 saline solution
with 300 units of potassium penicillin and 1
mg of strepromycindml. Most of the strains
wiere in their first 1o third i viee passage,
However, a few criginal isolates also were
used as inocula,

Processing of inecnlared Gansrers, Ex-
perimental hamsters were maintained under
abservation in an animal room at 22-24
skin smears from the site of noculation
were made routinely after 2223 days.
Humsters that died befare 1 month post-
ineculation were nol examined, while the
remaining animals were followed for peri-
ods up to 28 months. AL necropsy. skin
from feet and tail, samples of car pinnae,
liver, and spleen were triturated in saline
plus antibiotics: each sample was inocu-
lated into & set of four tubes of Senekjie’s
culture medium. Heart blood also was cul-
tured in most cases. Occasionally skin from
other parts of the body, as well as bone
marrow, was cultured. Cultures were ex-
amined microscopically on the 10th, 20th,
and 30th days before being discarded.

Skin samples from both ear pinnas were
removed and processed as a single sample,
Similarly, skin vsually was obtained from
bath hind feet. and at times samples rom
one or both forefeet also were included.
From back and chest regions, single sam-
ples of the skin were removed and pro-
cessed.
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Smears from liver and spleen were made
from selected animals, stained with Giemsa
and examined microscopically for the pres-
ence of amasligotes,

ReEsuLTs

The number and source of the strains of
Leishmania braziliensis, number of ham-
sters emploved, and the periods of ohser-
vation are presented in Table

Table 11 summarizes recovery of para-
sites from wvarious sites in the hamster with
the strains of human, sloth, and dog origin,
Recovery rates were consistently higher in
the skin than in the viscera, and the skin of
the foot and tail vielded the highest rates.
Oceasionally, redness and/or moderate
swelling of the skin was observed at the tip
of the tail and toes, but never in other parts
of the skin or ears,

The rate of parasite recovery in relation
to the time of infection was determined up
ta 18 months postinoculation from hamsters
inaculated with the sloth strains (Table 11
dissemination imcreased in relation ta the
pastinoculation lime.,

Microscopic examination of smears made
from liver and/or spleen occasionally
showed rare amastigotes, usually free and
not ¢learly stained. In no case did we find
any indication suggestive of the establish-
ment of the infection i the viscera.

Figure 1 shows that when the golden
hamster is inoculated intradermally in the

TABLE |
Struns of Lefsfmageria brosiliensiy
Ineculizted imio Hamsters

Hamsters imoculated

Strains of L. Seazifienss (bserved
- during
Source Mumber Mumher imanths)
Hizmans a7 176 1-2]
Sloeths AR 7 | —28
Doz u 3l | -9
Tonals | 1l Hld
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TARLE 11
Recavery of Lelsfmania brazilicasis m Culture from Viscera and Skin of Hamsters
Infected Experimentally with Different Strains of the Parasite

WisCeri
Siraims =
studied  Blood  Bane mearrow Liver Spleen
Hurman ad" Iz 2B/ 1ah 41 1Hk
(LI (K {17 (241
Sloth R4 73 A7A57 93357
[ (1% (1) (2
Do {1/ 17 F1iE1 HR=1
10 (141 (23] (3%
Tl 21549 a7 Gh ST | 545577
1) { 16] Ty [27]

Bkin

Ear pinna Taul Fon Back  Chest
SEONT 0057 SEY A5 R3]
(3] (53) (THY (24] {149
0217 Q2045 103 138 T3S Lhid3
146} %)) 175 {2 20
33 SR 37 17 w7
(171 (50 (431 |14} iy
145354 31220 L 194 1407 13081
()] (61} {74} (211 {18}

w Wimber of bamsters with posttive cultureitotal of hamsters sxamined.

“Walues in parenthescs indicale percentage positive.

nose with virulent cultural forms of
Panamanian strains of L. braziliensis, the
parasites disseminate from the site of in-
aculation to other parts of the skin, al-
though usually there are no gross indica-
ticons of the infection.

scussion

Schnur et al. (1973 reported that dis-
semination patterns in hamsters following
intrasplenic inoculation of two lsraeli
strains of Leisfewania, L. tropice, and an

isolate (rom a gerbil, were very similar but
distinct from that of L, donovani. We agree
with their recommendation that many
strains musl be cxamined under standard
conditions to determine if such pallerns
may serve as differential biological charac-
teristics of Leivinania specics,

In a proposed reclassification of Leisi-
mrania of the New World by Lainson and
Shaw {1972}, one of the principal behavioral
attributes of parasites of the L. braziliensiy
complex used to distinguish them from

TABLE [T

Recovery Rates by Culture of Sloth

Strains of Leisfonarie broziliensis

from Hamsters in Belation 1o Postinoculaiion Time

Feoovery of the parasite {months postinaculationd

Marerial cullured - [
Heart bload ALY [
Buone marraw [k ML
Far pinnie Bih {38
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* Pusitive culiuresnumber of hamsarer gxemined 1960
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perimentally infected hamsters: (10 beart blood, (2)
hone marrow, (31 lver, (4) chest skin, (5] back skin, 06)
spleen. A7) ear pannae, (81 il sking (9 ool skin,

parasites from the L. mevicang complex
was the lack of “'metastatic spread’™ in the
skin of hamsters. However, Brazil {1976)
reported Cmetastatic spread of lesions™ by
a L. broziliensis brazifiensis strain in 2 of 20
hamsters, The present work documents the
fact that Panamanian strains of L. frazilien-
sis frequently disseminate to different areas
of the skin in the golden hamster. Although
we have not observed gross metastatic skin
lesions, the capacity of the parasite to
spread oot from the sile of inoculation
seems o be a characteristic of Panamanian
strains of L. braziliensis and, possibly, 1o
nonindigenous strains of this species.

As shown in Table 11 and illustrated in
Fig. 1, the rate of dissemination differs in
relationship to certain areas of the skin, and
involves the feet, the tip of tail, and ear
pinnae the most frequently, Recovery ol
the parasite by cullure from liver, spleen,
and kone marrow must be evaluated care-
fully if we are to understand dissemination
i mean the spread of the parasite from the
site of inoculation and its establishment
clsewhere in the hody of the mmfected am-
mal, Positive cultures from these orgens
may be due to the accumulation of rare
parasilized macrophages found in the
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blocd. Zeledon and Blanco (1963} reported
that most amastigotes found in the spleen
appedr o undergo Cdegeneration,”” and do
not grow in culture from liver and spleen
samples positive on smear and/or sections
(Zeledon er ol 1969),

It 15 clear that Panamanian strains of L.
braziliensiv disseminate throughout the skin
of hamster, however the infection is cryplic
in the magority of cases, and not readily
detectable without culluring. In this con-
text, we believe that the dissemination of a
Briuvilian strain of L. braziliensiz in 2 of 20
hamsters (Brazil 1976) was not an aberra-
tion, but rather characteristic of the species
or complex throughout 1ts distribution.

On the other hand, dissemination of
Panamanian strains of L. mexicana usually
results in tumor-like swellings of the ex-
tremities (Herrer ef af. 1973k, in a similar
manner to that of 15olates from other coun-
tries, We have observed also that inocula-
Lons of hamsters with £ mexicana strains
maintained v vitre for long periods of tme
result in the dissemination of the parasite to
different areas of the skin but without the
production of gross skin lesions. This indi-
cates that the occurrence of tmor-like
swellings of the extremities in the golden
hamster depends in part on the virulence of
the strain inoculated.

The skin biopsy culture technigue ap-
pears too be the most practical approach to
characterize disscmination of cotaneows
leishmaniasis among reservaoirs and ex-
perimental animals,
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