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1. Introduction

Leishmaniasis is a zoonotic disease caused bydplestid flagellates of the genusishmania.
This tropical disease extends over 88 countriesitaiscconsidered as one of the most importantadiss
by the World Health Organization (WHO). In the Anceas, leishmaniasis presents a variety of clinical
manifestations which includes: visceral leishmasig¥L), the most severe form of the disease; muco-
cutaneous leishmaniasis (MCL), a mutilating disea#use cutaneous leishmaniasis (DCL), a long-
lasting disease, and cutaneous leishmaniasis (®Ith, a wide geographical distribution from the
southern United States to the northern Argentina.

In Argentinathe primary focus of CL and MCL is found in the thoof Salta Province. In this
region, Leishmania (Mannia) brazliensis is the main causative agertut L. (V. ) guyanensis, L.
(Leishmania) amazonensis and recenth. (V. ) panamensisand L. (L. ) infantum have also been reported.
An accurate method for identification of the diffat species is crucial for an effective treatment.
Parasitological methods remain as the gold standarkkishmaniasis diagnosis because of its high
specificity; however, these parasitological methedanot differentiate parasite strains and/or geci
Moreover, Multilocus Enzyme Electrophoresis (MLEE) the gold standard fokeishmania spp..
Currently, PCR followed by sequencing of kinetopth€ytochromeb (cyt b) represent a alternative,
being a validated method for the identificatiortlud Leishmania spp.. In ArgentinaCyt b gene sequences
have assigned two different genotypeslfofV.) brazliensis named Ab-1 and Ab-2, in correspondence

with the diversity detected by MLEE.

2. Materials and methods



Sixty six patients diagnosed with ATL, between J@Q09 and November 2012, from Salta
province, were included in this study. Two specimavere taken on glass slides from each patient’s
lesion stained by May Grunwald-Giemsa method. Eslicie was observed in a search k&shmania
amastigotes using an optic microscope (1000X) famih. per 100 fields. Leishmanin skin test (LST)
antigen derived from. (V.) braziliensis promastigotes parasite strain MHOM/AR/03/OLO1 wasd for
diagnosis in the study. After a positive ATL diagi® the patients were treated with 10-20 mg/kglybo
weight of pentavalent antimony in a cycle of 25€3§s.

Lesion aspirate were inoculated in the “Difco” Bibagar (USMARU) medium, using PBSS+PE
solution as liquid phase, and incubated at 24°@. WO reference strains included in this work weére:
(V) brazliensis: MHOM/BR/75/M2904; L. (V.) panamensis. MHOM/PA/71/LS94;L. (V.) guyanensis:
MHOM/BR/75/M4147; L. (L) amazonensiss MHOM/BR/73/M2269; L. (L) mexicana
MNYC/BZ/62/M379; L. (L.) chagasi: MHOM/BR/74/PP75; and.. (L.) infantum: MHOM/TN/80/IPT1.
Cultures in exponential growth were transferre@ toulture tube with RPMI 1640 medium and cultured
for 4 days, 100L of the culture were sown in filter papers "ClasbiTA Cards" (Whatman BioScience
MA), in order to preserve and transport the materia

Classic FTA Cards filter paper fragments were pseed according to manufacturer's instructions
and used as a template for a nested PCR. Thedastion was performed with the degenerate prirfigrs
cyt b gene, L.cyt-AS (5"-GCGGAGAGRARGAAAAGGC-3") and  cyt-AR(5'-
CCACTCATAAATATACTATA-3); and the primers L.cyt-S(-GGTGTAGGTTTTAGTYTAGG-3");
and L.cyt-R (5"-CTACAATAAACAAATCATAATATRCAATT-3) for the second reaction. We carried out
double-stranded sequencing using BigDye terminatyecle sequencing kit, version 1.1 (Applied
Biosystems, Foster City, CA), cleaned by Sephad&0Gpin columns (Amersham Biosciences, NJ) with
the primers L.cyt-S and L.cyt-R. Sequences werelyaed on an automated sequencer Applied
Biosystems Hitachi 3130 Genetic Analyzer. The sages were assembled and edited by Genetyx Mac

11.0.0 (Software Development Co. Ltd, Japan) and d&re analyzed using the MLSTest v1.0 software.



Stadistical analysis was performed with GraphPashiPversion 4 (GraphPad Software Inc., San Diego,

USA), using data obtained from the patients inmof the diagnosed patients and the genotypes.

3. Results

In this study, culture technique reached a yieltl&i§hmania spp. isolation of 86.8% over 76 ATL
cases caused by théannia subgenus parasites. Nested PCR and sequenyiriy gene successfully
identified two genotypes of.. (V) brazliensis, 24 cases Ab-tyt b, 41 cases Ab-Zyt b (99.9% and
99.8% similarity to thd.. (V.) braziliensis MHOM/EC/88/INH-03 strain respectively), and ohe (V)
guyanensis strain . (V.) guyanensis reference strain MHOM/BR/75/M4147) obtained fromraveler
from the Brazilian Amazon. Most of the cases tyalfin this study were registered in the area oft&en
Valley (Oran, Hipdlito Yrigoyen, and Pichanal c#f)e being the only area in which the Ab-2 genotype
was found, indicating a link between genotype amdggaphical origin. 92.4% of the cases were
diagnosed as CL, while four 7.6% corresponded td_Nt€m. The disease is distributed across all age
groups and genders, although not uniformly, malage groups between 16 to 60 years old were much
more vulnerable to the disease. Forty-nine (78.@4he patients presented one lesion; thirteer6fdy.

two lesions; three (2.9%) showed three lesionsaa@dpatient (1.6%), four lesions on the body.

4. Discussion
In conclusion, theyt b sequencing method performed on templates frowmitro cultures improved the
outcome of the identification dfeishmania spp. in northwest Argentina, allowing the largesstiation
and typing of ATL cases in the northwest regione Tise ofin vitro culturespermits adjustments of the
parasite DNA concentration, increasing the efficatl?CR-based techniques.

Cyt b sequencing technigue applied over the DNA mdtémden promastigote cultures on FTA
cards resulted in the incrimination lof (V.) brazliensis as the predominant species, apart from Ab-1 and
Ab-2, no new genotypes were found. In additionpaetation was found between genotype Ab-2 and the

Zenta Valley area; indicating an unequal patterthian distribution between Ab-1 and Ab-2, suggesting



an association between the genotypes and differ@mémission cycles. It is worth noting that arlds®
from a patient infected in Jujuy was assigned.t¢/.) brazliensis reported and isolated for the first time
in this northwestern Argentinean province; andraistidentified ad.. (V.) guyanensis isolatedfrom a
North American tourist infected while he was travglthrough the Brazilian Amazon.

The transmission was predominantly associated withl areas or rural activities, most of the
patients being working age men, associated withl mreas in this study region. The male: femal® rat
(5:1) was higher than any other previously repofted_eishmaniasis in the Americas, and much higher
compared with the disease ratio found in an urlvaa.a

Cyt b sequencing allowed a precise identification atcigs level, but didn’t provide much
information about strain diversity. This fact higjiits the necessity to explore new systems in ciaer
provide a better understanding and knowledge ofrtiresmission and the genetic diversity of parasite

this area.



