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American tegumentary leishmaniasis (ATL) is a group of zoonotic diseases caused by kinetoplastid flag-
ellates of the genus Leishmania. A total of 66 patients diagnosed as positive ATL cases from northwest
Argentina were included in this study. Leishmania stocks were isolated in vitro and analyzed over pro-
mastigote cultures sown on FTA through nested PCR and sequence of cytochrome b (cyt b). The molecular
analysis resulted in the incrimination of L. (Viannia) braziliensis as the predominant species in the studied
area, identifying two genotypes of L. (V.) braziliensis, 24 cases of Ab-1 cyt b and 41 cases of Ab-2 cyt b.
One L. (V.) guyanensis strain was obtained from a traveler from the Brazilian Amazon. The prevalence of
different genotypes was in agreement with previous studies, suggesting the necessity for new systems
to study the genetic diversity in more detail. Most of the cases typified in this study were registered in
the area of Zenta Valley (Oran, Hipélito Yrigoyen, and Pichanal cities), pointing a link between genotype
and geographical origin of the sample. Sex and age distribution of the patients indicate that the trans-
mission was predominantly associated with rural areas or rural activities, although the results might not
exclude the possibility of peri-urban transmission. This work represents, so far, the largest isolation and
molecular characterization of ATL cases in Argentina.
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1. Introduction

Leishmaniasis is a group of worldwide zoonotic diseases caused
by kinetoplastid flagellates of the genus Leishmania. This tropical
disease extends over 88 countries, 72 of them in the developing
world, while 13 belong to the category of least developed countries
(Desjeux, 2001; WHO, 2004). It is considered as one of the most
important diseases by the World Health Organization (WHO), and
has beenincluded in the special program of research and training of
tropical disease research (TDR), identified as a priority for research
and control (WHO, 2004). It presents a variety of clinical manifesta-
tions which includes: visceral leishmaniasis (VL), which is the most
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severe form of the disease; muco-cutaneous leishmaniasis (MCL), a
mutilating disease; diffuse cutaneous leishmaniasis (DCL), a long-
lasting disease, and cutaneous leishmaniasis (CL) (Desjeux, 2004;
Dujardin, 2006; WHO, 2004). In America, CL, MCL, and DCL together
receive the denomination of American tegumentary leishmania-
sis (ATL), with a wide geographical distribution from the southern
United States to the northern Argentina.

ATLis endemicin northern Argentina, and both the largest num-
ber of reported cases (53.1%) and the highest incidence have been
found in the north of Salta Province, which represents only 0.7%
of the country’s population, being the primary locus of CL and
MCL (Ampuero et al., 2005; Gil et al., 2010; Marco et al., 2005;
Salomoén et al., 2001; Sosa-Estani et al., 2001). Rural labors and out-
door recreational activities seem to be associated with high rates
of incidence of this disease in the given areas, although recent pub-
lications provide evidence of the potential urban transmission (Gil
et al., 2010; Salomoén et al., 2001; Sosa-Estani et al., 2001). In the
present study region, Leishmania (Viannia) braziliensis is the main
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causative agent of ATL, but L. (V.) guyanensis, L. (Leishmania) amazo-
nensis, and recently L. (V.) panamensis and L. (L.) infantum have also
been reported (Barrio et al., 2012; Marco et al., 2005; Marco et al.,
2006; Marco et al.,2012; Salomoén et al., 2012a,b). Since the efficacy
of treatment for leishmaniasis is often influenced by the conse-
quence of different sensitivity of Leishmania spp. to the drugs, an
accurate method for identification of the different species is crucial
for an effective remedy (Romero et al., 2001). Parasitological meth-
ods remain as the gold standard in leishmaniasis diagnosis because
of its high specificity (Reithinger and Dujardin, 2007), especially in
the patients infected with the parasites of the Leishmania subgenus
prevalent in both the old and new world, despite the variable and
relatively low sensitivity. Naturally, however, these parasitologi-
cal methods including in vitro cultures cannot differentiate parasite
strains and/or species. Moreover, Multilocus Enzyme Electrophore-
sis (MLEE) still persists as the gold standard for Leishmania spp.
assignation, and stocks from patients isolated in this region are
grouped in two zymodemes assigned to L. (V.) braziliensis and one
to L. (V.) guyanensis (Marco et al., 2005). Currently new tools such as
PCR followed by sequencing of kinetoplastid cytochrome b (cyt b)
have been proposed as a Leishmania spp. confirmatory second line-
approach, providing proper identification of different strains (Asato
etal., 2009; Castilho et al., 2003; Kato et al., 2010; Luyo-Acero et al.,
2003; Reithinger and Dujardin, 2007). Characterization using cyt b
sequence is a validated method for the identification of the Leish-
mania spp. described in Argentina (Barrio et al., 2012; Marco et al.,
2006). In accordance with the diversity suggested by MLEE, cyt b
gene sequences have assigned two different genotypes for L. (V.)
braziliensis named Ab-1 and Ab-2 (Marco et al., 2005; Marco et al.,
2006). Likewise, the cyt b sequencing has been successfully applied
in phylogenetic studies and evaluation of the genetic variability of
Trypanosoma cruzi | populations in Colombia (Ramirez et al., 2011;
Spotorno et al., 2008) and the identification of different genotypes
of Taenia solium (Ito et al., 2003).

This report focuses on molecular epidemiological studies in
northwest Argentina through cyt b sequencing combined with
in vitro cultivation of the parasites, and the characteristics of the
disease in this endemic area were also discussed briefly.

2. Materials and methods

2.1. Patients and diagnosis of American tegumentary
leishmaniasis

Sixty-six patients diagnosed with ATL from Salta Province,
Argentina, were included in this study; the majority of them were
from the northern Departments of Oran and San Martin, Salta. These
patients were referred by the local physicians to attend to the Insti-
tuto de Investigaciones en Enfermedades Tropicales, Subsede Oran,
Universidad Nacional de Salta, between July 2009 and November
2012 for alaboratory report. After a positive ATL diagnosis has been
made, the clinical controls and treatment protocols were conducted
by local physicians in each endemic area. All the patients were
treated with 10-20 mg/kg/body weight of pentavalent antimony in
a cycle of 25-30 days. In the cases where ulcerative and/or nodu-
lous lesions continued active after the end of the therapy, another
cycle of antimonial or amphotericin B treatment was performed.
The participation in the study was voluntary, following approved
procedures of the Bioethics Commission of the Health Ministry of
the Salta Province, Argentina.

2.2. Diagnostic criteria to define patients as ATL-cases

For the parasitological diagnosis, dermal scrapings were
obtained from the internal border of the lesions and stained by

May Griinwald-Giemsa method. Two specimens were taken on
glass slides from each patient’s lesions. Each slide was observed
in a search for Leishmania amastigotes using an optic microscope
(1000x ) for 40 min. per 100 fields. Leishmanin skin test (LST) anti-
gen derived from L. (V.) braziliensis promastigotes was used in
the study, containing 40 pg/ml of the total proteins of the killed
parasite strain MHOM/AR/03/0LO1, in 100 ul of a 1:10,000 phe-
nolated saline solution (Frank et al., 2003; Marco et al., 2005).
Clinical features of the present subjects were decided based on
the presence of compatible lesions and also based on the clinico-
epidemiological characteristics. In addition, previous diagnoses of
ATL were taken into account in the differentiation of suspected MCL
cases.

2.3. Parasites cell culture and in vitro isolation

Lesion aspirate was taken from the patients with a positive par-
asitological diagnosis. Isolation of parasites was performed by aspi-
rating the lesion borders or lymph node swellings of the patients
using a syringe with sterile proline balanced salts solution (PBSS)
containing 100U/mL penicillin (PE) and 50 pg/mL streptomycin
(PE), and by inoculating the “Difco” blood agar (USMARU) medium
containing 20% defibrinated rabbit blood, following the protocol
described previously (Marco et al., 2005). PBSS +PE solution was
used as liquid phase, with an incubation temperature of 24 °C. Cul-
tures have been checked by using an invert microscope searching
for promastigotes for a maximum of two month (Marco et al., 2006).
Seven WHO reference strains were also included: L. (V.) brazilien-
sis: MHOM/BR/75/M2904; L. (V.) panamensis: MHOM/PA/71/LS94;
L. (V.) guyanensis: MHOM/BR/75/M4147; L. (L.) amazonensis:
MHOM/BR/73/M2269; L. (L) mexicana: MNYC/BZ/62/M379;
L. (L) chagasi: MHOM/BR/74/PP75; and L. (L) infantum:
MHOM/TN/80/IPT1 (Marco et al., 2005). Once the promastigote
cultures reached the exponential growth, 1 mL were taken from the
liquid phase, transferred to a culture tube with RPMI 1640 medium
containing 10% heat-inactivated fetal bovine serum, 50 U/ml peni-
cillin and 50 pg/ml streptomycin and cultured for 4 days (Marco
etal., 2005). For further DNA analysis and to facilitate the preserva-
tion and transportation of the material, 100 L of the culture were
sownin filter papers “Classic FTA Cards” (Whatman BioScience MA).
The Leishmania stocks and reference strains were subsequently
cryopreserved and stored in liquid Nitrogen until use (Evans,
1989).

2.4. PCR and sequencing of the cytochrome b gene

Classic FTA Cards filter paper fragments of 2 mm diameter con-
taining culture samples were washed three times for 5 min with
FTA purification reagent (Whatman BioScience MA) and twice in
TE 1/10X, and then used as a template for the first PCR. Leishmania
spp. were identified by a nested PCR performed with the primers for
cyt b gene, L.cyt-AS (5-GCGGAGAGRARGAAAAGGC-3'), and L.cyt-
AR(5'-CCACTCATAAATATACTATA-3’), with an initial denaturation
at 94°C for 15 min, and subsequently 35 cycles of denaturation at
94 °C for 1 min, annealing at 50 °C for 1.5 min and extension at 72 °C
for 1 min, and a final extension phase at 72 °C for 7 min. From the
first PCR solution 1 pl was used as a template for a second PCR by
using the primers L.cyt-S (5'-GGTGTAGGTTTTAGTYTAGG-3') and
L.cyt-R (5-CTACAATAAACAAATCATAATATRCAATT-3’), performed
10min at 94°C for initial denaturation, followed by 35 cycles of
denaturation at 94 °C for 1 min, annealing at 55°C for 1 min and a
final extension at 72 °C for 1 min, concluding with a polymeriza-
tion step at 72°C for 7 min (Kato et al., 2010). The TaKaRa Ex Taq
DNA polymerase hot start version (Takara-Bio, Shiga, Japan) was
used in both PCR reactions. The PCR products were visualized in 2%
agarose gels, then purified by phenol-chloroform and quantified
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using a Spectrophotometer NanoDrop-1000 (Nanodrop Technolo-
gies). The amplicons were sequenced using a BigDye terminator
cycle sequencing kit, version 1.1 (Applied Biosystems, Foster City,
CA), purified by Sephadex G-50 spin columns (Amersham Bio-
sciences, NJ) and analyzed on a Applied Biosystems Hitachi 3130
Genetic Analyzer automated sequencer, employing the primers
L.cyt-S and L.cyt-R. The sequences obtained were assembled and
edited by Genetyx Mac 11.0.0 (Software Development Co. Ltd,
Japan). Data were analyzed performing a NJ tree with 1000 boot-
strap replications using the MLSTest v1.0 software (Tomasini et al.,
2013) and compared with the Argentinean and WHO reference
strains of the genus Leishmania reported previously (Marco et al.,
2006).

2.5. Statistics

Analysis was performed by using the statistical package Graph-
Pad Prism version 4 (GraphPad Software Inc., San Diego, USA), by
using the Goodman and Kruskall, Pearson’s Chi-Square test and the
probability of finding significant differences was calculated with
the Fisher’s exact test. A difference was considered to be significant
when p<0.05. The data used for statistical analysis were obtained
from the patients interview and the statistical analysis was per-
formed to identify any correlation between geographical areas,
clinical form, sex or age groups with the ATL diagnosed patients,
and the genotypes.

3. Results

In this study, a yield of Leishmania spp. isolation of 86.8%
was reached by culture technique, meaning that the methodol-
ogy employed allowed the isolation of 66 stocks over 76 ATL
cases caused by the Viannia subgenus parasites. Forty-nine (78.1%)
patients showed one lesion on the body surface; thirteen (14.6%),
two lesions; three (2.9%) showed three lesions and one patient
(1.6%), four lesions. Sixty-two (92.4%) patients were diagnosed
as having CL, while four (7.6%) corresponded to MCL form. The
male-female ratio was 5: 1 showing a higher incidence of ATL in
male individuals. The disease is distributed across all age groups
(mean age +SD: 38.2 + 16.8), although not uniformly, with 10.6% of
the people being over 60-years-old while children under 15 years

30
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Table 1
Cytochrome b gene sequencing based-genotype assignation and geographical origin.

Geographical origin Genotype

L. (V.) brazilensis AB-1 L. (V.) brazilensis AB-2

Hipélito Yrigoyen 4 9
Oran 12 27
Pichanal 4 4
Oran (rural) 0 1
Rivadavia Banda Sur 2 0
Embarcacién 1 0
Jujuy Province 1 0

of age represent 9.1% of the total cases, (Fig. 1). Comparison of the
incidence of ATL among age groups by Chi-Square test (p <0.05),
verified that male in age groups between 16 and 60-years-old were
more susceptible to acquiring the disease.

In order to identify Leishmania species, 66 samples from in
vitro culture derived from ATL-cases were analyzed by a nested
PCR and sequencing cyt b gene. This method successfully iden-
tified two genotypes of L. (V.) braziliensis, Ab-1 cyt b (24), and
Ab-2 cyt b (41), previously reported in the same endemic area
(Marco et al., 2006), and one L. (V.) guyanensis strain obtained
from a traveler who had visited an Amazonian leishmaniasis-
endemic area in Brazil. The two cyt b gene sequences, Ab-1 and
Ab-2 (Marco et al., 2006), differed by only one nucleotide base
over 817 compared, and showed 99.9 and 99.8% similarity to the
L. (V.) braziliensis MHOM/EC/88/INH-03 strain sequence (GeneBank
accession No. AB095967) (Marco et al., 2006). The present Brazil-
ian strain showed the same sequence as L. (V.) guyanensis reference
strain MHOM/BR/75/M4147 (GeneBank accession No. AB095969)
(Marco et al., 2006) (Fig. 2).

Most of the cases typified in this study were registered in the
areas of Oran (23°8'0”S 64°20'0”"W), Hipélito Yrigoyen (23°16’00”S
64°15'00”"W), and Pichanal (23°19'7”S 64°13'32"W), cities located
in the Zenta Valley, with 60, 20 and 12% of the cases respectively,
being the only area in which the Ab-2 genotype was found (Table 1)
with a correlation of p=0.04 between genotype and geographical
origin of the sample when Fisher test was applied. When examin-
ing possible associations of the identified genotypes with clinical
forms (Fig. 3), number of lesions and patient’s sex, no links could
be observed.

[ Male
[7] Female

16-40

41-60 60-80

Age groups

Fig. 1. Leishmaniasis cases distribution across age groups and gender in the study area, northwest Argentina. The male-female ratio shows a higher incidence of ATL in male
individuals. Age groups distribution shows the people who had over 60-years-old and children under 15-years-old represent the minority of cases. Female (I ), Male (H ).
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L. (L) amazonensis MHOMBR73M2269
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Fig. 2. Relationship among Argentinian Leishmania stocks (L. (V.) braziliensis (genotypes Ab-1 and Ab-2) and L. (V.) guyanensis); and WHO reference strains (M2904, LS94,
M4147, M2682, M379, M2269, PP75, and IPT1). The dendrogram was built by the NJ method with 1000 bootstrap repetitions using MLSTest 1.0 software.
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Fig.3. Cytochrome b gene sequencing based-species assignation and number of lesions for patients, most of the patients showed one lesion on the body surface; no correlation
was found between the number of lesions and the identified genotype. Leishmania (V.) brazilensis: Genotype Ab-1 (0 ), Genotype Ab-2 (H ).

4. Discussion

The present work represents the largest example of isolation and
typing of ATL cases in Argentina to date. The cyt b gene sequencing
was completely successful when applied on in vitro culture samples
sown on FTA cards.

The successful isolation from patients proved the viability of
Leishmania parasites and allowed the application of molecular
methods using the purified DNA of in vitro parasites. DNA extracted
directly from clinical samples mainly consists of the host genetic
materials. Therefore it makes the application of certain molecular
techniques such as random amplified polymorphic DNA (RAPDs),
microsatellites and Multilocus sequence typing (MLST), difficult.
Consequently, the use of in vitro cultures opens a new range of
research possibilities for the molecular epidemiological study of
leishmaniasis in Argentina. Furthermore, the parasite DNA con-
centration could be adjusted, which will increase the efficacy of
PCR-based techniques. In this case, the nested PCR of cyt b gene,
applied over direct clinical sample templates, only achieved a 50-
60% success rate (data not shown) compared with 100% from the
culture, even when the gene located on the maxicircle, presented
50-100 copies per cell.

In a previous work, the cyt b sequencing technique showed total
agreement with MLEE on the identification of Leishmania spp. on
a panel of Argentinean isolates (Marco et al., 2006). In our study

the identification of Leishmania spp. using cyt b sequencing tech-
nique applied over the DNA material from promastigote cultures on
FTA cards resulted in the incrimination of L. (V.) braziliensis as the
predominant species that produces ATL cases in the studied areas,
this being consistent with previous characterizations of Leishmania
stocks isolated in the northwest of Argentina (Marco et al., 2005;
Marco et al., 2006; Marco et al., 2012). In accordance with previ-
ous studies (Marco et al., 2006), no new genotypes (Ab-1 and Ab-2)
were found. In addition, a correlation was found between geno-
type Ab-2 and the Zenta Valley area. Although more isolates from
the Ab-1 exclusive area need to be analyzed, the present results
indicate an unequal pattern in the distribution between Ab-1 and
Ab-2, suggesting that the different genotypes might be associated
with different transmission cycles. Nonetheless it is worth noting
that an isolate from a patient infected in Jujuy (24°20'S, 65°02'W)
was assigned to L. (V.) braziliensis, this species being reported
and isolated for the first time in this northwestern Argentinean
Province.

Since the efficacy of treatment for leishmaniasis is often influ-
enced by the fact that different Leishmania species have a different
drug sensitivity pattern (Romero et al., 2001), it should be noted
thatastrainidentified as L. (V.) guyanensis was isolated from a North
American tourist who noticed that the lesion appeared and evolved
while he was traveling through the Brazilian Amazon. The move-
ment and migration of infected subjects between different endemic
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areas of South American countries highlights the need for precise
Leishmania spp. identification.

In general, the patients were working age men, most of
whom practiced rural professions or outdoor activities, which was
reflected in the high male-female ratio (5:1) and the different
incidence of ATL among the age groups, implying that the trans-
mission was predominantly associated with rural areas in this
study region. The above ratio is higher than any other previ-
ously recorded in Argentina and South America in general (3-2:1)
(Salomén et al., 2001; Guerra et al., 2006) and much higher com-
pared with the disease cases predominant in the urban areas in
which cases affected males and females equally in all age groups
(de Miranda et al., 2011). However, the constant presence of cases
in women, children, and non-working aged men makes it neces-
sary to take into account the fact that the families in the endemic
areas often accompany husbands in rural activities (Salomoén et al.,
2001). In any case, these results do not exclude the possibility of
domestic or peridomestic transmission suggested by previous stud-
ies (Ampuero et al., 2005; Salomoén et al., 2006, 2008; Gil et al.,
2010).

In conclusion, the cyt b sequencing method performed on
templates from in vitro cultures improve the outcome of the iden-
tification of Leishmania spp. in northwest Argentina, allowing the
largest isolation and typing of ATL cases in the northwest region.
Moreover, even though the cyt b sequencing allows a precise identi-
fication at species level, it does not provide much information about
strain diversity of the Leishmania spp. prevalent in the area; it will
therefore be necessary to devise new systems to study this issue
in more detail, using microsatellites or MLST. Since the first ATL
case was reported in Argentina in 1916, this disease has remained
endemic and widespread in most of the northern Provinces (Salta,
Jujuy, Catamarca, Tucuman, Misiones, Corrientes, Chaco, Santiago
del Estero, and Formosa) (Salomoén etal.,2012a,b) where itis caused
principally by Leishmania (V.) braziliensis, although have also been
reported L. (V.) guyanensis, L. (L.) amazonensis and recently L. (V.)
panamensis as a causal agents (Marco et al., 2005; Marco et al.,
2006; Marco et al., 2012; Salomoén et al., 2012a,b). Achieving a pre-
cise identification of genotypes of Leishmania circulating in the area,
and associating them with clinical properties, will provide a better
understanding and knowledge of the transmission and the genetic
diversity of parasites involved. This would offer advantages such as
improvements in deciding the type of treatment and/or designing
control strategies in the given endemic areas.

Acknowledgements

We are grateful to Alejandro Krolewiecki, Keiko Morisawa,
Miguel A. Basombrio, José Fernando Gil, Ruben Cimino, Sebastian
Marco, Kyoko Imamura, Federico Ramos, Alejandro Uncos, Eduardo
Marco, and Daniel Ribble for their contributions and valuable com-
ments.

Financial support: Fabricio Miguel Locatelli Ph.D scholarship was
provided by the Japan Ministry of Education, Culture, Sports, Sci-
ence and Technology (MEXT). This work was supported by the
Japan Society for the Promotion of Science (JSPS) KAKENHI Grants
Number 23256002 and Number 18-06242, the National Agency for
Science and Technology, Argentina (PICT-2009-0135).

References

Ampuero, J., Urdaneta, M., Macedo, V.deO, 2005. Factores de riesgo para la trans-
misién de leishmaniasis cutanea en nifios de 0 a 5 afios en un area endémica de
Leishmania (Viannia) braziliensis. Cad. Satide Puablica 21, 161-170.

Asato, Y., Oshiro, M., Myint, C.K., Yamamoto, Y., Kato, H., Marco, J.D., Mimori, T.,
Gomez, E.A., Hashiguchi, Y., Uezato, H., 2009. Phylogenetic analysis of the genus
Leishmania by cytochrome b gene sequencing. Exp. Parasitol. 121, 352-361.

Barrio, A., Parodi, C.M., Locatelli, F., Mora, M.C.,, Basombrio, M.A., Korenaga, M.,
Hashiguchi, Y., Garcia Bustos, M.F., Gentile, A., Marco, J.D., 2012. Leishmania
infantum and human visceral leishmaniasis. Argentina. Emerg. Infect. Dis. 18,
354-355.

Castilho, T.M., Shaw, J.J., Floeter-Winter, L.M., 2003. New PCR assay using glucose-
6-phosphate dehydrogenase for identification of Leishmania species. J. Clin.
Microbiol. 41, 540-546.

de Miranda, T.M., Cotta Malaquias, L.C., Fonseca Escalda, P.M., Cardoso Ramalho,
K., Coura-Vital, W., Rotondo da Silva, A., Corréa-Oliveira, R., Barbosa Reis, A.,
2011. Descriptive study of American tegumentary leishmaniasis in the urban
area of the municipality of governador valadares, Minas Gerais State, Brazil. Rev
Pan-Amaz. Saude 2, 27-35.

Desjeux, P., 2001. The increase in risk factors for leishmaniasis worldwide. Trans.
Roy. Soc. Trop. Med. Hyg. 95, 239-243.

Desjeux, P., 2004. Leishmaniasis: current situation and new perspectives. Comp.
Immunol. Microbiol. Infect. Dis. 27, 305-318.

Dujardin, J.C., 2006. Risk factors in the spread of leishmaniases: towards integrated
monitoring? Trends Parasitol. 22, 4-6.

Evans, D., 1989. Handbook on Isolation, Characterization, and Cryopreservation of
Leishmania. WHO, Geneva, pp. 12-14.

Frank, F.M., Fernandez, M.M., Taranto, NJ., Cajal, S.P., Margni, R.A., Castro, E.,
Thomaz-Soccol, V., Malchiodj, E.L., 2003. Characterization of human infection by
Leishmania spp. in the Northwest of Argentina: immune response, double infec-
tion with Trypanosoma cruzi and species of Leishmania involved. Parasitology
126, 31-39.

Gil, J.F., Nasser, J.R, Cajal, S.P., Juarez, M., Acosta, N., Cimino, R.O., Diosque,
P., Krolewiecki, AJ., 2010. Urban transmission of American cutaneous leish-
maniasis in Argentina: spatial analysis study. Am. ]J. Trop. Med. Hyg. 82,
433-440.

Guerra, J.A.D.O,, Ribeiro, J.A.S., Coelho, L1D.AR., Barbosa, M.D.G.V., Paes, M.G., 2006.
Epidemiology of tegumentary leishmaniasis in Sdo Jodo, Manaus, Amazonas,
Brazil. Cadernos de Satide Piblica 22, 2319-2327.

Ito, A., Yamasaki, H., Nakao, M., Sako, Y., Okamoto, M., Sato, M.O., Nakaya, K., Mar-
gono, S.S., Ikejima, T., Kassuku, A.A., Afonso, S.M.S., Ortiz, W.B., Plancarte, A., Zoli,
A, Geerts, S., Craig, P.S., 2003. Multiple genotypes of Taenia solium—ramifications
for diagnosis, treatment and control. Acta Trop. 87, 95-101.

Kato, H., Caceres, A.G., Mimori, T., Ishimaru, Y., Sayed, A.S., Fujita, M., Iwata, H.,
Uezato, H., Velez, L.N., Gomez, E.A., Hashiguchi, Y., 2010. Use of FTA cards for
direct sampling of patients’ lesions in the ecological study of cutaneous leish-
maniasis. J. Clin. Microbiol. 48, 3661-3665.

Luyo-Acero, G., Uezato, H., Oshiro, M., Takei, K., Kariya, K., Katakura, K., Gémez, E.A.L.,
Hashiguchi, Y., Nonaka, S., 2003. Sequence variation of the cytochrome b gene of
various human infecting members of the genus Leishmania and their phylogeny.
Parasitology 128, 483-491.

Marco, ].D., Barroso, P.A., Calvopifia, M., Kumazawa, H., Furuya, M., Korenaga, M.,
Cajal, S.P., Mora, M.C., Rea, M.M., Borda, C.E., Basombrio, M.A., Taranto, N.J.,
Hashiguchi, Y., 2005. Species assignation of Leishmania from human and canine
American tegumentary leishmaniasis cases by multilocus enzyme electrophore-
sis in North Argentina. Am. J. Trop. Med. Hyg. 72, 606-611.

Marco, J.D., Uezato, H., Mimori, T., Barroso, P.A., Korenaga, M., Nonaka, S., Basom-
brio, M.A., Taranto, N.J., Hashiguchi, Y., 2006. Are cytochrome b gene sequencing
and polymorphism-specific polymerase chain reaction as reliable as multilocus
enzyme electrophoresis for identifying Leishmania spp. from Argentina. Am. J.
Trop. Med. Hyg. 75, 256-260.

Marco, J.D., Barroso, P.A., Mimori, T., Locatelli, F.M., Tomatani, A.,, Mora, M.C.,
Cajal, S.P., Nasser, J.R., Parada, L.A., Taniguchi, T., Korenaga, M., Basombrio,
M.A., Hashiguchi, Y., 2012. Polymorphism-specific PCR enhances the diag-
nostic performance of American tegumentary leishmaniasis and allows the
rapid identification of Leishmania species from Argentina. BMC Infect. Dis. 12,
191.

Ramirez, ].D., Duque, M.C., Guhl, F., 2011. Phylogenetic reconstruction based on
Cytochrome b (Cyt b) gene sequences reveals distinct genotypes within Colom-
bian Trypanosoma cruzi | populations. Acta Trop. 119, 61-65.

Reithinger, R., Dujardin, J.C., 2007. Molecular diagnosis of leishmaniasis: current
status and future applications. J. Clin. Microbiol. 45, 21-25.

Romero, G.A., Guerra, M.V., Paes, M.G., Macedo, V.0., 2001. Comparison of cutaneous
leishmaniasis due to Leishmania (Viannia) braziliensis and L, (V.) guyanensis in
Brazil: therapeutic response to meglumine antimoniate. Am. J. Trop. Med. Hyg.
65, 456-465.

Salomon, 0.D., Zaidenberg, M., Burgos, R., Heredia, V.1, Caropresi, S.L., 2001. Ameri-
can cutaneous leishmaniasis outbreak, Tartagal city, Province of Salta, Argentina,
1993. Rev. Inst. Med. Trop. Sao Paulo 43, 105-108.

Salomén, O.D., Orellano, P.W., Quintana, M.G., Perez, S., Sosa-Estani, S., Acardi,
S., Lamfri, M., 2006. Transmission of tegumentary leishmaniasis in Argentina.
Medicina (Buenos Aires) 66, 211.

Salomén, 0.D., Quintana, M.G., Zaidenberg, M., 2008. Urban distribution of Phle-
botominae in a cutaneous leishmaniasis focusm, Argentina. Mem. Inst. Oswaldo
Cruz 103, 282-287.

Salomén, 0.D., Quintana, M.G., Mastrangelo, A.V., Fernandez, M.S., 2012a. Leishma-
niasis and climate change—case study: Argentina. J. Trop. Med. 2012, 11, Article
ID 601242.

Salomén, 0.D., Mastrangelo, A.V., Santini, M.S., Ruvinsky, S., Orduna, T., Sinagra, A.,
Luna, C,, Riarte, A., Casas, N., Amiotti, P., 2012b. Leishmaniasis visceral: senderos
que confluyen, se bifurcan. Salud Colectiva 8 (Suppl. 1) (online).

Sosa-Estani, S., Segura, E.L., Gomez, A., Salomén, 0.D., Peralta, M., Coutada, V., Ruiz,
L.M., 2001. Cutaneous leishmaniasis in northern Argentina: identification of risk


http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0005
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0010
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0015
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0020
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0025
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0030
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0035
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0040
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0045
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0050
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0055
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0060
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0065
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0070
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0075
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0080
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0085
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0090
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0095
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0100
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0105
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0110
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0115
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0120
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0125
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0130
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135

F.M. Locatelli et al. / Acta Tropica 131 (2014) 16-21 21

factorsin a case-cohort study of three municipalities in Salta. Rev. Soc. Bras. Med. Tomasini, N., Lauthier, ].J., Llewellyn, M.S., Diosque, P., 2013. MLSTest: Novel soft-

Trop. 34, 511-517. ware for multi-locus sequence data analysis in eukaryotic organisms. Infect. Gen.
Spotorno, A.E., Cérdova, L., Solari, A., 2008. Differentiation of Trypanosoma cruzi | Evol. 20, 188-196.

subgroups through characterization of cytochrome b gene sequences. Infect. World Health Organization, 2004. Report of the Scientific Working Group meeting

Gen. Evol. 8, 898-900. on Leishmaniasis. WHO, Geneva, pp. 5-16.


http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0135
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0140
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0145
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150
http://refhub.elsevier.com/S0001-706X(13)00338-0/sbref0150

	The isolation and molecular characterization of Leishmania spp. from patients with American tegumentary leishmaniasis in n...
	1 Introduction
	2 Materials and methods
	2.1 Patients and diagnosis of American tegumentary leishmaniasis
	2.2 Diagnostic criteria to define patients as ATL-cases
	2.3 Parasites cell culture and in vitro isolation
	2.4 PCR and sequencing of the cytochrome b gene
	2.5 Statistics

	3 Results
	4 Discussion
	Acknowledgements
	References


