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Abstract

A parasitological study was conducted on 66 dogs seroreactive for Leishmania captured as a control measure of visceral

leishmaniasis in the State of Rio de Janeiro, Brazil. Biological samples from different anatomical sites were collected during

autopsy of the animals and cultured on biphasic medium (NNN/Schneider). The Leishmania isolates were characterized by

isoenzyme electrophoresis. Leishmania was isolated from 80.3% of the animals: 12 animals with Leishmania (Viannia)

braziliensis isolated exclusively from cutaneous lesions, 39 with L. (L.) chagasi isolated from different sites in the same animal,

and 2 with simultaneous isolation of L. (V.) braziliensis from cutaneous lesions and L. (L.) chagasi from different sites. Isolation

in culture revealed the absence of Leishmania parasites in 13 animals. The results obtained confirm the existence of mixed

infections in dogs in Rio de Janeiro and indicate the need to complement the investigation of seroreactive dogs using methods for

the parasitological diagnosis and identification of Leishmania species.
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1. Introduction

Tegumentary (TL) and visceral (VL) leishmaniasis

are relevant parasitic diseases in public health (WHO,

1990). In the State of Rio de Janeiro located on the

southeast coast of Brazil, TL is caused by Leishmania

(Viannia) braziliensis. Over the last few years, TL has
.
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been expanding to the urban areas of different

municipalities (Kawa and Sabroza, 2002; Serra

et al., 2003). In the municipality of Rio de Janeiro,

VL is caused by Leishmania (Leishmania) chagasi,

with tens of canine cases being notified annually and

with an average of 2.4 annual human cases having

been reported over the last 5 years (Ministério da

Saúde, 2003).

In the case of VL, control actions in Brazil include

the culling of seroreactive dogs with indirect

fluorescent antibody test (IFAT) titers of 1:40 or

higher (Ministério da Saúde, 2003). Such indication

for euthanasia does not exist in the case of TL

(Ministério da Saúde, 2000). However, dogs with TL

may be seroreactive (Madeira et al., 2005a,b), a fact

making the differential diagnosis difficult. In areas

with overlapping transmission of VL and TL,

differentiated control measures for each disease

should be based on parasitological diagnostic methods

together with the identification of the Leishmania

species involved.

The objective of the present study was to identify

the Leishmania species isolated from different

anatomical sites of seroreactive dogs collected for

euthanasia in Rio de Janeiro.
2. Materials and methods

2.1. Animals and collection of biological samples

Sixty-six dogs of various breeds and ages from

the State of Rio de Janeiro, Brazil, with serological

titers for leishmaniasis ranging from 1:40 to 1:1280

determined by IFAT were carried out and analyzed

at the Leishmaniasis Referral Center and Zoonosis

Service (IPEC/FIOCRUZ/RJ), respectively. Venous

blood was collected from each animal. After

euthanasia, fragments were obtained from the

following sites: cutaneous scars or lesions (when

present); intact skin (scapular region or abdomen);

cervical, popliteal and mesenteric lymph nodes;

spleen; liver, and bone marrow aspirate. Tissue

fragments were immersed in saline containing 50 mg

50-fluorocytocine, 1000 IU penicillin and 200 mg

streptomycin per milliliter and stored at 4 8C for

24 h. After this period, each fragment was trans-

ferred aseptically to a biphasic culture medium
(NNN supplemented with Schneider’s medium and

10% fetal bovine serum, FBS) and stored at 26–

28 8C. Bone marrow obtained by puncture of

the iliac region and blood (200–300 mL) were

directly seeded onto the culture medium after col-

lection. Fresh cultures were observed weekly for 30

days.

2.2. Characterization of the parasitic isolates

Multi-locus enzyme electrophoresis was used for

characterization of the isolates according by Cupolillo

et al. (1994). The following five enzymatic systems

were analyzed by 1% agarose gel electrophoresis:

nucleosidase (NH1 and NH2, E.C.3.2.2.1), glucose-6-

phosphate dehydrogenase (G6PDH, E.C.1.1.1.49),

glucose phosphate isomerase (GPI, E.C.5.3.1.9),

and 6-phosphogluconate dehydrogenase (6PGDH,

E.C.1.1.1.43). Leishmania (V.) braziliensis (MHOM/

BR/75/M2903), L. (L.) chagasi (MHOM/BR/74/

PP75) and L. (L.) amazonensis (IFLA/BR/67/PH8)

were used as reference samples.
3. Results

3.1. Animals and parasitological test

Fifty-five of the 66 dogs studied were from various

places in the municipality of Rio de Janeiro and 11

from neighboring municipalities: Angra dos Reis-Ilha

Grande (4), Mangaratiba (3), Maricá (3), and Miguel

Pereira (1). The serological titers showed the

following frequency: 1:40 (9%), 1:80 (16.7%),

1:160 (16.7%), 1:320 (13.6%), 1:640 (27.3%), and

1:1280 (16.7%). Thirty dogs (45.4%) had cutaneous

lesions located on the ears, muzzle, face, scrotal bag,

limbs, and lip. Leishmania was isolated from one or

more anatomical sites in 53 animals (80.3%)

(Table 1).

3.2. Isoenzyme characterization

A maximum of seven samples from each animal

were selected for electrophoretic analysis. All isolates

obtained from fragments of cutaneous lesions and

scars could be identified. No Leishmania parasites

were detected in 13 animals, 1 with signs suggestive of
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Table 1

Serological titers of 66 dogs obtained with an indirect fluorescent antibody test (IFAT) for leishmaniasis and results of isolation of Leishmania

from different clinical samples cultured on biphasic medium (NNN/Schneider)

IFAT Leishmania isolates in culture Isoenzyme electrophoresis

Titers Number L. (L.)

chagasia

L. (V.)

braziliensisb

L. (L.) chagasi and

L. (V.) braziliensisc

1:40 6 2 0 2 0

1:80 11 8 2 5 1

1:160 11 8 4 4 0

1:320 9 7 6 0 1

1:640 18 17 16 1 0

1:1280 11 11 11 0 0

Total number of dogs, n 66 (100) 53 (80.3) 39 (59.1) 12 (18.2) 2 (3)

Values in parentheses are in percent.
a VL, visceral leishmaniasis.
b TL, tegumentary leishmaniasis.
c Mixed infection.
VL, 8 with cutaneous lesions and 4 asymptomatic

animals.

Leishmania (L.) chagasi was isolated from three or

more sites in 39 (59.1%) dogs: cutaneous lesion (8/8),

blood (13/39), intact skin (31/39), spleen (31/39), liver

(27/39), popliteal (31/39), cervical (24/27) and

mesenteric lymph nodes (17/27), and bone marrow

(18/24). The serological titers were 1:80 (2), 1:160 (4),

1:320 (6), 1:640 (16), and 1:1280 (11) (Table 1).

Thirty-six animals were from the municipality of Rio

de Janeiro, two were from Ilha Grande and one was

from Mangaratiba. Thirteen animals were considered

to be asymptomatic and 26 were symptomatic for VL.

Leishmania (V.) braziliensis was exclusively isolated

from skin lesions located on the ear, muzzle, face,

scrotum, hind limb, and lip of 12 (18.2%) animals in

good general condition. The animals presented the

following serological titers: 1:40 (2), 1:80 (5), 1:160

(4), and 1:640 (1). Co-infection was observed in two

animals from the municipality of Rio de Janeiro

(Jacarepaguá and Campo Grande neighborhoods). In

one dog with an IFAT titer of 1:80, L. (V.) braziliensis

was isolated from a scar on the ear and L. (L.) chagasi

was isolated from blood, intact skin, spleen, liver,

bone marrow, and popliteal, cervical, and mesenteric

lymph nodes. In the other animal with an IFAT titer of

1:320, L. (V.) braziliensis was isolated from two

cutaneous lesions (ear and muzzle) and L. (L.) chagasi

was isolated from the spleen and popliteal lymph

node.
4. Discussion

The method of isolation in culture on biphasic

medium, regarded as the gold standard, was used for

the parasitological diagnosis of leishmaniasis to

analyze 66 seroreactive dogs from the State of Rio

de Janeiro, Brazil. Leishmania sp. isolates were

obtained from 80.3% dogs.

In areas of VL transmission such as the munici-

pality of Rio de Janeiro, dogs with serological titers of

1:40 or higher are considered to be suspicious

(Marzochi et al., 1985; Ministério da Saúde, 2003).

Among the 55 seroreactive dogs from this munici-

pality, L. (L.) chagasi was exclusively isolated from 36

animals, L. (V.) braziliensis from 5, and both species

from 2; 12 animals were negative. These results

suggest that the serological parameter should not be

used as a single criterion to evaluate the prevalence of

VL in dogs. The other hand, other parasites that might

infect dogs in Rio de Janeiro as sporotrichosis

(Schubach et al., 2006) could be confused with

cutaneous lesion caused by L. (V.) braziliensis.

Although Leishmania infection cannot be ruled out

in negative animals, the IFAT was able to identify

65.4% of animals with VL in the municipality of Rio

de Janeiro and three cases, described for the first time,

in the municipalities of Angra dos Reis and

Mangaratiba.

Although serological parameters are important for

the epidemiological surveillance of leishmaniasis,
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previous studies had already showed that a low

sensitivity of IFAT to canine diagnosis (Dye et al.,

1993). The greatest obstacle to the interpretation of

serological data is the absence of parasitological

information. The latter employed in this study,

permitted to identify two additional cases of mixed

infection with L. (V.) braziliensis and L. (L.) chagasi,

besides another recently reported case (Madeira et al.,

2005b). Both co-infected dogs had cutaneous lesions

and were asymptomatic for VL. In one dog, L. (V.)

braziliensis was isolated from fragments obtained

from a cutaneous scar, a fact confirming the

persistence of L. (V.) braziliensis in healed lesions

(Falqueto et al., 1986; Schubach et al., 2001;

Mendonça et al., 2004). The fact of the IFAT positive

to be criterion of inclusion of dogs in this study did not

allow the comparison with epidemiological survey on

canine population in other studies.

Although canine VL is characterized by a variety of

signs and symptoms (Alvar et al., 2004), dermatolo-

gical alterations are relevant signs (Silva et al., 2001),

suggesting that other cases of co-infection remain

unnoticed in endemic areas with overlapping TL and

VL. In the present study 45.4% of the 66 seroreactive

dogs had cutaneous lesions; of these, 8 were negative,

L. (L.) chagasi was isolated from 8 animals and L. (V.)

braziliensis from 14. In the latter cases, although

different anatomical sites were investigated, L. (V.)

braziliensis was only detected in cutaneous lesions.

Previous studies have suggested that this species tends

to be restricted to cutaneous lesions in naturally

infected dogs (Madeira et al., 2005a). In contrast, only

L. (L.) chagasi has been detected in healthy skin

(Madeira et al., 2004) and internal organs. These

findings indicate the need for the parasitological

investigation of suspected dogs and add to the

discussion regarding the importance of the domestic

dog in the transmission cycle of TL (Reithinger and

Davies, 1999).

The dissemination of L. (L.) chagasi to tissues

seems to follow a sequence, with endothelial

reticulum organs being parasitized before the skin

(Tafuri et al., 2001), although this process is not well

understood (Dos-Santos et al., 2004). In this study we

found similar percentages of isolation of L. (L.)

chagasi (79.4%) from skin, spleen and popliteal

lymph nodes, irrespective of the serological titer or

clinical condition of the animals. However, the chance
of detection of L. (L.) chagasi was higher for cervical

lymph nodes (88.8%) compared to the other sites

investigated.

An interesting aspect of parasites of the genus

Leishmania is the diversity of host tissue tropism

(Noyes et al., 1977; Colmenares et al., 2002) and the

present results suggest that L. (V.) braziliensis and L.

(L.) chagasi behave differently in naturally infected

dogs. Thus, it seems reasonable to suppose that

domestic dogs play different roles in the transmis-

sion cycles of TL and VL and that the identification

of the etiologic agents circulating in each region

is necessary to implement differentiated control

measures.
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Pública 19, 1877–1880.

Silva, E.S., Gontijo, C.M.F., Pacheco, R.S., Fiuza, V.O.P., Brazil,

R.P., 2001. Visceral leishmaniasis in the metropolitan region of

Belo Horizonte, state of Minas Gerais, Brazil. Mem. Inst.

Oswaldo Cruz 96, 285–291.

Tafuri, W.L., Oliveira, M.R., Melo, M.N., Tafuri, W.L., 2001.

Canine visceral leishmaniosis: a remarkable histopathological

picture of one case reported from Brazil. Vet. Parasitol. 96, 203–

212.

World Health Organization, 1990. Control of Leishmaniases: Report

of a WHO Expert Committee. World Health Organization,

Geneva, pp. 1–158.


	Post mortem parasitological evaluation of dogs seroreactive for Leishmania from Rio de Janeiro, Brazil
	Introduction
	Materials and methods
	Animals and collection of biological samples
	Characterization of the parasitic isolates

	Results
	Animals and parasitological test
	Isoenzyme characterization

	Discussion
	Acknowledgements
	References


