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58) to amplify variable regions of kDNA

minicircles. These primers generate polymorphic

. . multi-banding patterns for alleishmaniasp. and
Putative Reservoirs of other KinetoplastidaeTrypanosoma cruzi, T.

. . o o rangeliandT. bruceisp. Three probes were gen-
lelshmama amazonensisn a  gqieq from major polymerase chain reaction (PCR)
Sub-andean Focus of Bolivia bands derived from strainslofmexicandMNYC/

o o BZ/62/M379),L. chagasiMHOM/BR/74/PP75)
Identified by kDNA- andL. braziliensis(MHOM/BO/90/CG) species

Polymerase Chain Reaction (SF Breniere et al. 1996 International Workshop
on Molecular Epidemiology and Evolutionary Ge-
J Telleria, MF Bosseno*, T Tarifa**, netics of Pathogenic Microorganisms, CDC, At-

. . lanta, SF Breniére et al. 198Fedicina 55Suppl.
R Buitrago, E*Martlnez,.\M IOIrez, ll: 81). The heterogeneity of tHeeishmaniasp.
F Le Pont*, SF Breniere*/ was investigated by hybridization of these probes

Universidad Mayor de San Andrés, Instituto BoIivianoto membrane-bound PCR products obtained from

Co iy a large set of eishmanisstrains previously char-
flj n/?llqoggls Sdf) ngfl%,MCZ 249152? fgghzggxf acter,lz'ed by |soenzyrr}e typing (F r(13u|err|,n|'1993
Moléculaire des Parasites et des Vecteurs", ORSTOM, eei Qﬁ#g:“ea gﬁSNESf euaStll\ﬁ gr? d%e;DPT%/ eos?;rﬂﬁi_des
**BP 5045, 3403.2,M°nt9‘.3”'er Cédex 01, France versity of Montpellier Il, France, 111 pp.). These
UMSA, Coleccion B?l'\."ana de Fauna, La Paz, probes were specific of their respectivishma-
Bolivia nia complex.
During September 1996, 42 mammals were
Key words:Leishmania amazonensis - Leishmania Captured near dwellings and in citrus plantations:
complex - reservoirs - Sub-andean region - 12 Didelphis marsupialigMSP), 2Micoureus ci-
polymerase chain reaction - Bolivia nerea (MSP), 14 Akodon spp. (ROD), 8
Oligoryzomysspp. (ROD), 10ryzomysspp.
(ROD), 2 Rhipidomys leucodactylugk0OD), 2
From 1994 to 1996, an outbreak of leishmaConepatus chingaex (CAR) and 1Histiotus
niasis was described in Cajuata and surroundirig!atus(CHT). For each mammal, a piece of skin,
communities in Inquisivi province, La Paz Depart/iver and spleen were ground together with sterile
ment, Bolivia; eight strains were isolated from paPBS in a tissue grinder and the extracts inoculated
tients with cutaneous ulcers and characterized By the hind feet of hamsters. Only one stock was
isoenzyme typing using 11 loci. All of these stockdSolated from &C. chingarex and was character-
were genetically related tbeishmania ama- ized by isoenzyme analysis (8 loci) and kDNA-
zonensis In the current work, new ubiquitous prim-PCR as belonging to the braziliensiscomplex
ersL1:5-CCT ACC CAG AGG CCT GTC GGG- (Fig. A, B, lanes 25 and 26). A blood sample of
3'L2:5-TAA TAT AGT GGG CCG CGC AC-3', €ach mammal was tested by KDNA-PCR. Thirty-
purchased from Genset laboratory (Paris, Francfé?gf_a percent of the samples gave highly polymor-
were designed from the minicircle sequence dihic multi-banding patterns. After Southern blot
MHOM/BR/75/M2904L. braziliensisstrain (MHL ~ @nd hybridization with the three different probes,
de Bruijn & DC Barker 1992cta Tropica 5245- four samples from Akodonspp., 20ligoryzomys
spp., and L. chinga reXmentioned above) were
only recognized by thie. mexicanaomplex probe
(Fig. A, B, lanes 5, 7, 8 and 15). The profiles of
kDNA-PCR from the three rodents were very simi-
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French Ministry of Foreign Affairs and UNDP/WOrd/eUCtS of a patient strain isolated from this focus and

Bank/WHO, Special Program for Research and Train@reviously.characterized as belonging lto
ing in Tropical Diseases, grant no. 940902. amazonensisThe KDNA-PCR profile of. chinga

*Corresponding author. Present address: Instituto déXwas different from the three others, presenting
Investigaciones Biomédicas, Departamento d&eaker hybridization with the. mexicanacom-
Inmunologia, Ciudad Universitaria, AP 70228, CPplex probe and did not hybridize with the kDNA-
04510, México DF. E-mail: breniere@servidor.unam.m®PCR products from the patient strain. As the stock
Received 15 December 1997 isolated from this mammal belongs to the
Accepted 20 October 1998 braziliensiscomplex, this animal appears to be in-
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fected by twolLeishmaniabelonging to different specimen was kDNA-PCR tested and the amplifi-
complexes. All the other PCR samples were natation products were recognized only by the
recognized by any of theeishmaniacomplex braziliensiscomplex probe. Although no human
probes and similarly did not hybridize with PCRstrain ofL. braziliensiscomplex was isolated, para-
products frondr. cruzi. sites belonging to thé&. braziliensisandL.
These results showed that some mammals amexicanaomplexes co-exist in this area. Very few
putative reservoirs dfeishmaniaAs the primers data are available on reservoirs ofthenexicana
used are ubiquitous and amplify a large range @bmplex. Leishmaniasis due to these parasites oc-
Kinetoplastidae, the majority of the studied mameurs more commonly as outbreaks, and human le-
mals could have been infected by parasites othsions mostly cure spontaneously (A Barral 1991
thanT. cruziandLeishmaniaof the three complexes Am J Trop Med Hyg 4436-546, BL Herwaldt et
tested. The strong hybridization of the PCR prodal. 1992] Inf Dis 165 518-527). Nevertheless, in
ucts of the three rodents with themexicangrobe different New World foci, species belonging to
and PCR products from a patient strain support therious orders of mammals including dogs, rodents
hypothesis thahkodonspp. andligoryzomyspp. and carnivors have been infected by parasites of
are reservoirs of. amazonensiat this focus. theL. mexicanacomplex (FJ Andrade-Narvaez et
Akodonspp. andOligoryzomysspp. represented al. 1990Trans R Soc Trop Med Hyg:8219-220,
56% and 32% respectively of captured rodents arRD Kreutzer 1990Am J Trop Med Hyg 430-
their infection rates reached 7% and 25%. Moret36, RN Johnson et al. 1992n J Trop Med Hyg
over at this focus, the sandfljyutzomyia 46: 282-287). In Ecuador, T Mimori et al. (1989
nufieztovarianglesiis an abundant species andAm J Trop Med Hyg 40154-158) reported that
three strains were isolated and typed by isoenzymangle isolates frorBciurus vulgarigROD),Potos
All three were genetically closely related to  flavus(CAR) andTamandua tetradactyl@EDE)
amazonensiand one presented the same genotypeere identified ag. amazonensidn the Cajuata
as the strain isolated from a patient. An infectetbcus, the putative reservoirs corresponded to the
sandfly gut from anothek. nufieztovari anglesi most frequently captured mammals.
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Fig.- A: ethidium bromide stained 1.5% agarose gel comparing kDNA-PCR products examined in this study. Products from refer-
ence strains dfeishmania donovamiomplex, strain MHOM/BR/79/L101 are shown in lanes 11 and 28; products froexicana
complex, MNYC/BZ/62/M379 are in lanes 12, 17, and 29;lafmtaziliensiscomplex, MHOM/BO/90/CG in lanes 13, 16 and 30.
Products from mammal blood samples were as follows: rodents (lanes 1-5, 7, 8, @8r@patus chinga retanes 6 and 15,
marsupial (lane 18). Products from isolated strald.ahinga reXlanes 25 and 26) and Paragualyaishmanissp. (lane 9). Water
template (lanes 10, 27); molecular weights Pu®a$f (lanes 14, 31). B: hybridization patterns of these products with the three
Leishmaniacomplex specifc probes; only positive hybridizations are presented; hybridization with M379 probe, corresponding to
L. mexicanglanes 1-17); hybridization with CG probe correspondirlg taraziliensiscomplex (lanes 18 to 31). These products

were negative with other probes except when corresponding to strain control.



