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INTRODUCCION

La enfermedad de Lyme es la mas frecuente de las transmitidas por
garrapatas en el humano y en animales, principalmente por Ixodes scapularis e I.
pacificus en Norteamérica (Magnarelli et al. 1987 y Green et al. 2000), mientras
que otras, como R. sanguineus no se ha demostrado que la transmitan (Costa et
al. 2002 y Walker et al. 1998). Es una enfermedad zoondética caracterizada por
provocar trastornos polisistémicos con poliartritis en varios animales, incluyendo
roedores, ciervos, perros, gatos, vacas, caballos, reptiles, aves, y en el humano.
Otros signos sistémicos incluidos en el cuadro de enfermedad de Lyme son
anorexia, pérdida de peso, letargia, linfadenopatia y pirexia, los cuales pueden
persistir hasta por mas de 10 afios (Magnarelli et al. 1987; Burgess et al. 1986 y

Steere et al. 1987).

Es importante sefialar que no estd documentado que esta garrapata
participe en la transmisién de esta enfermedad y considerando que esta zona es

endémica de ésta, es necesario investigar su posible participacion.

En general el cultivo presenta una baja sensibilidad debido al bajo nimero
de organismos infectantes. Este problema es mayor cuando se trata de aislar el
microorganismo a partir de liquidos corporales, donde estos microorganismos
estan libres muy poco tiempo por la rapidez con que se adhieren a cualquier
tejido. Un factor clave en esta técnica es la composicion del medio de cultivo. El
tiempo necesario para obtener un aislamiento (hasta 2 meses) y otros factores

afnadidos hacen que esta técnica no sea util ni facil de incorporar a la rutina de



laboratorios clinicos. En base a lo anterior se planted el siguiente objetivo:
Detectar ADN de B. burgdorferi sensu stricto utilizando la técnica de
reaccion en cadena de la polimerasa (PCR) y secuenciacion, a partir de
cultivo de tejidos de perros seropositivos a B. burgdorferi de Mexicali, Baja

California.
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Abstract

Lyme disease is transmitted primarily by Ixodes scapularis and secondary Ixodes
pacificus in North America. In previous study in Mexicali, Baja California, Mexico,
the seroprevalence of Lyme borreliosis (Borrelia burgdorferi sensu stricto) was
8.2% (95% CI 1.5-13.3%). Also, depending on the species of the genus Borrelia, it
produces characteristic clinical manifestations and are transmitted by vectors
specific, so it is important to identify the Etiologic Agent. Aim of this study was to
identify B. burgdorferi by culture, PCR and sequencing analysis from tissues and
blood sample of dogs and to estimate the prevalence of infestation by ticks in
Mexicali. Blood samples, bladder tissue, and synovial fluid from four dogs with
compatible clinical signs and seropositives to Lyme borreliosis were cultured in
BSK. The presence of the motile spirochetes with Borrelia-like morphology was
confirmed by dark-field microscopy in one of the samples of urinary bladder. The
sequences obtained from PCR products from the positive culture using Fla and
16SrDNA amplified showed 100% and 99% identity to B. burgdorferi sensu lato,

and B. burgdorferi sensu stricto, respectively. The prevalence of infestation by ticks
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in this study were 65.1% (250/384); the only species of ticks found was
Rhipicephalus sanguineus. High seroprevalence of Lyme disease in dogs from this
region (8.2%) and the frequency of culture positive from seropositive animals
observed in this study (1/4, 25%), represent zoonotic risk where was the only

species of ticks found Rhipicephalus sanguineus.

Key Words: Canine Lyme disease, borreliosis, Borrelia burgdorferi, tick.

Introduction

Lyme disease is an emerging zoonotic infection transmitted by ticks and found
most commonly in North America and Europe, the principal vectors are Ixodes
scapularis and I. pacificus in North America and I. ricinus in Europe (Barbour and
Hayes, 1986; Greene et al., 2000; Magnarelli et al., 1987), while other tick species
such as Rhipicephalus sanguineus has not been shown to transmit the disease in
others countries (Baptista et al., 2004; Bernasconi et al., 1997; Bouattour et al.,
1999; Costa et al., 2002; Filippova, 1990; Kurtti et al., 1993; Luckhart et al., 1991,
Merino et al., 2005; Miserez et al., 1990; Munderloh et al., 1993; Nebreda Mayoral
et al., 2004; Sanogo et al., 2003; Walker et al., 1998). The disease characterized
by polysystemic disorders with polyarthritis in several animals and humans
(Anderson and Norris, 2006; Anderson et al., 2006; Burgess, 1986; Faul et al.,
1999; Foldvari et al., 2009; Humair et al., 2007; Jordan et al., 2009; Lane et al.,
2006; Magnarelli et al., 1987; Scott et al., 2010; Steere, 1987; Straubinger, 2000;
Takano et al., 2010). Therefore, depending on the species of the genus Borrelia, it

produces different clinical signs, and are transmitted by specific vectors, so it is



important to identify the etiologic agent. In Monterrey, Mexico, studies in dogs
indicated 16% seroprevalence to Borrelia burgdorferi infection (Salinas-Melendez
et al.,, 1999). Lyme disease was confirmed in the same city, by molecular
techniques from selected dog synovial fluid samples with reported arthritis,
suggesting the presence of the disease there (Salinas-Melendez et al., 1995). A
seroprevalence of 3% (n = 350) in Odocoileus virginianus texanus deer was found
in the same geographic region. Deer are considered an important host reservoir
of the adult I. scapularis tick (Martinez et al., 1999). Additionally, in northeastern
Mexico, various tick species were found to be positive to B. burgdorferi sensu
stricto by PCR including, I. spinipalpus, |. scapularis, I. spinipalpis, |. texanus,
Amblyomma cajennense and Dermacentor andersoni (Gordillo-Pérez et al., 1999;
Gordillo et al.,, 2010). In Mexicali, Baja California, several studies have
demonstrated seroprevalences of 6.6-59.6% in dogs with ticks, exclusively by R.
sanguineus (Romano-Osuna et al., 1998; Tinoco-Gracia et al., 2009a; Tinoco-
Gracia et al., 2007; Tinoco-Gracia et al., 2009b). In Mexico has been detected
Lyme disease in humans, in 1999 the overall seroprevalence of Lyme disease in
humans was 1.1% with high prevalence in the Northeast states (Tamaulipas,
Nuevo Leon and Coahuila) of 6.4% and Mexico City was 3.4% (Gordillo-Pérez et
al., 2003; Gordillo-Pérez et al., 1999). Therefore, four residents of Mexico City
were bitten by ticks while visiting forest parks, 3 in Mexico City and one in Quintana
Roo, biopsies from skin were positive by PCR for B. burgdorferi, using fla gene
primers that encode for flagellin. One of the residents was also positive for
sequencing of the OspA gene, which encodes the outer membrane protein of B.

burgdorferi (Gordillo-Pérez et al., 2007). Culture is the most specific diagnostic test



for Lyme disease from skin, synovial fluid or bladder. This procedure has
limitations, requires a special culture medium, takes a long time to grow, and has
low sensitivity when using a few number of cells (Gordillo-Pérez et al., 2007). The
most widely used tests are ELISA and immunofluorescence, detecting antibodies
against the spirochete 21 days post inoculation (Callister et al., 2000), up to 2
years post infection (Appel et al., 1993). ELISA results must confirm with western
blot (Guerra et al., 2000; Schouls et al., 1999) or PCR (Clark, 2004; Derdakova et
al., 2003; Piesman et al., 2001). It is important to note that there are not records of
R. sanguineus involvement in the transmission of the disease, and considering that
in Mexicali It has been the only identified species (Tinoco-Gracia et al., 2009b),
was necessary research their potential role in the transmission of this spirochete.
Therefore, the aim of this study was to identification B. burgdorferi by culture, PCR
and sequencing analysis from tissues and blood sample of dogs and to estimate

the prevalence of infestation by ticks in Mexicali.

Material and Methods

Study location

This study was carried out in Mexicali, Baja California, which is located in the
northwestern border of Mexico, adjacent to the State of California, USA, at 32° 40'0
"N, 115° 28'0"W and it has 855.962 inhabitants (National Institute of Statistics and
Geography of Mexico, 2005). The climate is extreme desertic with an average
rainfall of 0.63 + 0.43 cm3. The weather conditions were obtained by the National

Oceanic and  Atmospheric  Administration of the United  States



(http://www.nws.noaa.gov/). The study for identification B. burgdorferi lasted 16
weeks, beginning in October 2009. The study of the prevalence of ticks was carried
out with 384 dogs in June-July 2009. Dogs were captured by Animal Control
Center of the city. Borrelia burgdorferi and tick identification were performed in the
of Veterinary Public Health Laboratory of Instituto de Investigaciones en Ciencias

Veterinarias of Universidad Autonoma de Baja California, Mexico.

Borrelia burgdorferi identification

Serology
Fourty blood samples (1-3 mL) collected from the cephalic veins of dogs into 4-mL
Vacuntainer® tubes without EDTA, after antisepsis using isopropyl alcohol.
Samples were then centrifuged at 3500 rpm for 10 minutes to separate serum from
clots. The serum was transferred to plastic vials of 1.5 ml capacity with a cap,
identified and stored at -20°C until serological testing. The samples were tested for
presence of B. burgdorferi antibodies by a commercial ELISA kit (Borrelia
burgdorferi ELISA kit © Helica Biosystems, Inc.), which detects canine IgG with a
sensitivity and specificity of 95.8 and 94.7%, respectively. This test use whole
bacteria extracts as antigen from three different species, B. burgdorferi, B. afzelli
and B. garinii. The optical density (OD) was determined at 450 nm. Positive cases
were defined in dogs with serological analysis resulting in OD = 0.3, according to
the manufacturer's protocol.

Culture
Samples from seropositive dogs were cultured in a rich medium BSK-H® complete

medium (Sigma, St. Louis, Mo.) supplemented, and were observed in dark field



microscopy every week. Previous to collect samples from dogs, these were
euthanized by intra-venous administration of pentobarbital sodium using a dose
rate of 150 mg/Kg, as was authorized by the Animal Ethics Committee (Subcomite
Institucional para el Cuidado de Animales en Experimentacion of Facultad de
Medicina Veterinaria y Zootecnia of the Universidad Nacional Autonoma de
Mexico). A sample from each dog was collected from following sites: bladder and
synovial membrane (25 mm? area). Samples were collocated in a tube with 4 ml of
capacity containing 3 ml of BSK medium supplemented with 6% rabbit serum, 6%
gelatin and antibiotics: rifampicin (100 mg/L), fosfomycin (50 mg/L) and
amphotericin B (2.5 mg/L). After this a subculture was done.
Molecular identification

DNA extractions were performed using the kit DNeasy® Blood & Tissue (Qiagen,
Valencia, California, USA.) performed according manufacturer’s instructions. The
molecular identification of B. burgdorferi was carried out by PCR as previously
described (Thomas et al., 2001) with the Hot Start kit GoTaq® Green Master Mix
(Promega, Madison, Wisconsin, USA) and using two targeted genes, one encoding
flagellin gene (fla), to identify Borrelia burgdorferi sensu lato and the other
encoding 16S rRNA, to identify Borrelia burgdorferi sensu stricto. The expected
PCR product of fla (Germer et al., 1999) was 256 base pairs (bp) with the following
primers: FLA 107 (5'TTAATCGAGCTTCTGATGATGCTGC3) and FLA 335
(5'ATTTCGTCTGTAAGTTGCTCTATTTCAAS') and the product PCR of 16S rRNA
with  primers: BB+  (5GGGATGTAGCAATACATTC3) and  BB-
(5'ATATAGTTTCCAACATAGG3') was of 574 bp (Marconi and Garon, 1992). The

PCR reaction conditions were as follows: initial denaturation at 95°C for 5 min; 45



cycles of 94°C for 45 s, 55°C for 45 s, and 72°C for 1 min. A final extension step at
72°C for 7 min, and the samples were chilled at 4°C until gel analysis. For 16S
rRNA, the PCR reaction conditions were as follows: initial denaturation at 95°C for
5 min; 40 cycles of 95°C for 30 s, 53°C for 1 min, and 72°C for 30 s. A final
extension step at 72°C for 2 min, and the samples were chilled at 4°C until nested
PCR. The nested PCR reaction conditions were as follows: initial denaturation at
95°C for 5 min; 45 cycles of 95°C for 30 s, 55°C for 2 min, and 72°C for 1 min. A
final extension step at 72°C for 7 min, and the samples were chilled at 4°C until gel
analysis. The electrophoresis was carried out in 1.5% agarose gels. The DNA from
sonicated bacterial culture of B. burgdorferi N4AO was used as positive control.
Water was used as negative control. To prevent contamination, DNA extraction,
amplification and identification of PCR products were performed in different
laboratory areas (Chang et al., 2000). The alignment of the sequences obtained
was carried out with the NCBI BLAST program (www.ncbi.nlm.nih.gov/blast) and

sequenced by Eurofins MWG Operon.

Tick identification and prevalence

To be included in the study, dogs had to be at least one month old, but could be of
any breed, size or gender. Dogs were randomly selected from each group. All the
selected dogs were examined for ticks on face, ears, neck, dorsal, limbs
(interdigital spaces) and abdomen, the number of ticks per region were recorded.
Dogs on which at least one tick was found were considered positive. The degree of
infestation was determined based on the tick count on each dog, irrespective of the

area of the body where they were found (Tinoco-Gracia et al., 2009b).



Data Collection
A questionnaire was designed to collect information of the tested dogs and
included: general information of dog: gender (female, male), age (< 1 year, = 1
year), size (small, medium, large), coat (short, medium, large), intensity of tick
infestation: none, low (1-10 ticks), moderate (11-30 ticks), intense (> 30 ticks) and
compatible clinical signs with Lyme borreliosis (emaciation, depression, lameness).
Tick Collection and Taxonomic ldentification
Tick specimens were obtained from each dog. The dog was examined beginning
from the head, followed by the neck, dorsal, abdomen, limbs and tail and all ticks
stages were collected in sterile 10 ml collecting tubes with a sealing cap and stored
at -20°C (Farley, 1996; Lyon and Restifo, 2000). The Identification of collected ticks
was carried out under a stereomicroscope, 100x magnification by comparison with
characteristics presented in taxonomic keys (Quiroz, 1999).
Prevalence values within each information of the tested dogs were compared by
chi-squared tests by using odds ratio analyses in 2 x 2 tables (Walker, 1997). All
statistical analyses were performed using the SAS statistical package v 9.1(SAS,

2004).

Results

Identification of Borrelia burgdorferi

Of the 40 blood serum samples tested, 4 (10%) were positive to B. burgdorferi by
ELISA. Bladder and synovial fluid samples of these seropositive dogs were
collected for culture and PCR. The bladder sample of only one dog were PCR

positive for the fla gene of B. burgdorferi sensu lato. None synovial fluid samples



was positive. The positive bladder sample were culture and spirochete growth was
observed at 86 days after, showing the characteristic spirochetal (Burgdorfer,
1984).The sequence of the PCR product obtained from the culture showed 100%
homology with the B. burgdorferi sensu lato (accession number Genbank
AF416447.1). A fraction of the 16S rRNA gene of B. burgdorferi sensu stricto was
identified in the same sample, and the sequence of the PCR products obtained
showed 99% homology with B. burgdorferi sensu stricto (accession number

AEO000783.1 Genbank).

Identification and prevalence of ticks

Out of total 384 dogs examined over a period of June-July 2009, 65.1% dogs were
found to be positive for tick infestation. Most of the ticks were found on the ears,
followed by the dorsal region and interdigital spaces (Table 1). There was no
association between the prevalence and risk factors in this study (P > 0.05).
However, 44.5% (171/384) were found with low infestation, 12.7% (49/384) with
moderate infestation, 7.8% (30/384) with intense infestation, and 34.9% (134/384)

none infestation.

Table 1. Prevalence of dog infestation with R. sanguineus by body regions.

Body Positives Prevalence %
Region

Face 24 6.2

Ears 146 38.0
Neck 43 11.2
Dorsal 108 28.1

Interdigital 88 22.9




spaces 17 4.4

Abdomen
n= 384

Discussion

The combination of serological (ELISA) and molecular (PCR) assays, and culture
(BSK), provides a powerful tool to accurate diagnosis and epidemiological
investigation of B. burgdorferi. The results indicated the presence of this bacteria in
dogs in Mexicali area, as previously described, it identified serologic evidence of B.
burgdorferi (Tinoco-Gracia et al., 2007; Tinoco-Gracia et al., 2008), whereas in this
study showed for the first time, the existence of B. burgdorferi sensu stricto in R.
sanguineus and dogs in this city. Studies in Mexicali, (Quintero et al., 2004),
Cuernavaca, Morelos, Mexico (Cruz-Vazquez and Garcia-Vazquez, 1999) and in
Brazil (Szabo et al., 2001) have shown that tick R. sanguineus, may be the only
species that infects dogs in the respective cities, making to this tick species a
potentially vector of zoonotic diseases such as ehrlichiosis and rickettsiosis
(Marguez-Jimenez et al., 2005; Merino et al., 2005) and possibly other pathogens.
Although in the region does not exist a known vector of Lyme disease, such as I.
pacificus or I. scapularis. These findings may be indicative a zoonotic risk to be
taken into consideration due to that R. sanguineus is related to bite cases in
humans (Carpenter et al., 1990; Dantas-Torres et al., 2006; Quintero et al., 2004)
affecting up to 50 people per 100,000 (Manfredi et al., 1999; Merino et al., 2005),
although it should be consider that the frequency of bites of this tick to humans
may be higher which is currently registered. The presence of B. burgdorferi and R.

sanguineus ticks in dogs, is an important fact to consider in the implementation of



preventive and therapeutic measures against Lyme disease and another vector
borne diseases by veterinarians, doctors, nurses and health practitioners, since the
results of this study suggest the possibility of Lyme disease infection in a region
where the common vectors, |. scapularis, |. pacificus and I. ricinus, |. texanus,
Amblyomma cajennens, Dermacentor andersoni (Barbour and Hayes, 1986;
Gordillo-Pérez et al., 2009; Greene et al., 2000; Magnarelli et al., 1987) have not
reported in Mexicali, only R. sanguineus. Further studies will be required to clarify
what is the vector of Lyme disease and the possible involvement of reservoirs,
such as mice, rats, cats, pigeons, sparrows or other animals that inhabit in this

region.
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CONCLUSIONES

Con el analisis de los resultados anteriormente descritos se concluye que la
coleccion e identificacion de garrapatas procedentes de perros de la ciudad de
Mexicali, ha revelado la existencia una Unica especie, Rhipicephalus sanguineus. ,
la cual no ha sido reconocida como el principal vector de la borreliosis o
enfermedad de Lyme. Ademas en este trabajo se confirma por primera vez la
existencia de B. burgdorferi sensu stricto en perros, mediante cultivo y diagnostico
biomolecular, y en garrapatas R. sanguineus la existencia de al menos B.
burgdorferi sensu lato. Por lo tanto, es posible que las garrapatas R. sanguineus
podrian participar en la transmision de borreliosis en perros. Por otra parte, la
presencia de B. burgdorferi en perros y en garrapatas R. sanguineus, es
importante a considerar para la implementacion de medidas preventivas y
terapéuticas contra borreliosis en esta region y en donde predomine R.

sanguineus, aunque no exista el vector |. scapularis.



Tomando en cuenta los resultados de este estudio y para comprobar la
hipétesis de transmision, cabe mencionar, que es necesario demostrar
experimentalmente la transmision de B. burgdorferi a través de garrapatas R.
sanguineus en perros, infectandolas con medio de cultivo de borrelias colectadas

de tejidos de perros de la region.



INTRODUCCION

La leptospirosis es una enfermedad causada por mas de 180 serovares de
Leptospira interrogans. Esta enfermedad se encuentra distribuida a nivel mundial y
es considerada como una de las enfermedades zoonoéticas de mayor prevalencia
(Achay Sziyres, 1992). Los organismos tienen forma de espiral, son muy finos, de
5-18 pm de longitud y 0.1-0.2 um de ancho. Tienden a formar un gancho aerobio
gue se ha diferenciado de otras espiroquetas patdgenas y se puede cultivar en
medios artificiales (Acosta et al., 1994). La temperatura 6ptima de crecimiento es
30°C y el tiempo para obtener una nueva generacion es de 7 a 10 dias para
nuevas colonias aisladas, pero son dificiles de recuperar mediante cultivos in vitro
(McDonough, 2001).

Los principales reservorios de la leptospira en ambiente urbano son los
perros y las ratas, asi como los bovinos, porcinos y equinos en el campo. La
leptospira se adapt6 a "huéspedes reservorios primarios", los cuales cominmente
son animales salvajes. Estas mismas especies de Leptospira también se
presentan en casi cualquier otro huésped mamifero como "huéspedes reservorio
incidentales o accidentales” (McDonough, 2001).

La mayoria de las infecciones causadas por esta bacteria cursan en forma
asintomatica o con manifestaciones clinicas inespecificas y auto limitadas, de 4 a
7 dias. La enfermedad evoluciona con o sin ictericia ( Vinetz, 2001; Abdulkader; et
al., 2002).

La forma ictérica es la presentacion grave de leptospirosis (5 a 10% de los

casos), conocida como enfermedad o sindrome de Weil. Cursa con ictericia,



hemorragia e insuficiencia renal aguda y estd asociada al serotipo
ictehaemorrahagiae (Hill y Sanders, 1997; Salto, et al., 1997; Costa, et al., 2001,
Daher, et al., 2003).

Los sintomas y signos mas frecuentes son fiebre (100%), mialgias intensas
(71 a 92%), cefalea (85 a 99%), manifestaciones gastrointestinales, como vomitos,
alteraciones del transito y dolor abdominal (17.2 a 62.3%), inyeccion conjuntival
(36.3 a 77.2%) y sindrome meningeo (19.4 a 22.7%, en la segunda semana de
evolucién) (Zunino, 2007).

Para evitar las complicaciones y las formas mas graves de la enfermedad
es imprescindible realizar un diagndstico temprano y comenzar inmediatamente un
tratamiento eficaz (Perani, et al., 1998).

La leptospirosis se puede diagnosticar mediante aislamiento de la bacteria o
demostrando anticuerpos especificos contra leptospiras. El cultivo tiene la
desventaja de que el periodo que tarda la bacteria en crecer y su bajo porcentaje
de aislamiento hacen que no sea util para un diagndstico seguro (Hartskeerl, et al.,
2001).

Esta enfermedad es frecuentemente subdiagnosticada debido a que los
sintomas clinicos son inespecificos y, por lo tanto, las pruebas de laboratorio son
esenciales para confirmar la sospecha clinica. La técnica de confirmacién
serologica de referencia internacional es la microaglutinacion (MAT). Esta prueba
es compleja y de dificil realizacion, y generalmente no permite la deteccion precoz
de los casos ( Levett, 2001).

La Reaccion de polimerasa en cadena (PCR) en algunos trabajos se ha

demostrado util en muestras de sangre, LCR, orina o tejidos. Si bien en sangre



tiene mejor sensibilidad que el cultivo. Otros métodos de identificaciébn son la
Microscopia de campo oscuro; Util, pero requiere de un operador experto y puede
dar resultados falsos positivos.

Otros métodos de diagnostico estdn basados en la respuesta inmune del
paciente frente a las leptospiras, como la prueba de microaglutinacion (MAT)12 y
el ELISA IgM13, que detectan anticuerpos contra Leptospira spp. en liquido
cefalorraquideo (LCR) y suero, pero estas técnicas son poco sensibles en los
primeros seis dias de enfermedad y por tanto pueden ser inoportunas para el inicio
de tratamiento.

El diagnéstico precoz en leptospirosis es necesario, sobre todo en las
formas graves de la enfermedad; esto ha motivado el desarrollo de técnicas de
PCR que han demostrado que pueden ser Utiles en los periodos agudos de la
infeccion.

En base a lo anterior el objetivo de esta investigacion es: Confirmar casos
positivos a Leptospirosis por microscopia de campo obscuro, utilizando la

técnica de PCR.
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RESUMEN

La borreliosis conocida como enfermedad de Lyme es una zoonosis producida por
los diversos genotipos del complejo Borrelia burgdorferi sensu lato, es de
distribucion mundial y transmitida por garrapatas. La leptospirosis es la
enfermedad zoondética mas ampliamente distribuida en el mundo, con mas de un
millon de casos por afio. Por lo tanto este trabajo tiene como objetivo detectar
molecularmente por PCR el agente etiolégico (Borrelia sp., Leptospira sp.) en una
muestra sanguinea de un humano positivo a espiroquetosis por microscopia de
campo obscuro, de Culiacan, Sinaloa, México. En este estudio se incluyd una
muestra sanguinea de una paciente con manifestaciones clinicas compatibles a
leptospirosis. La muestra analizada por PCR resultd positiva tanto a Borrelia sp.
como Leptospira sp., detectando una fraccion del gen fla de B. burgdorferi sensu
lato, y otra fraccion del gen LigA de Leptospira interrogans. Los productos de PCR
obtenidos se enviaron a secuenciar para la confirmacién del diagnéstico molecular

de ambas espiroquetosis, borreliosis y leptospirosis. La secuenciacion de los



productos de PCR de FLA obtenidos mostré 99% de homologia con B. burgdorferi
sensu stricto y de LIG 99% con Leptospira interrogans. Los resultados de este
estudio indican la necesidad de confirmar el resultado de microscopia de campo
obscuro con métodos mas confiables, siendo PCR eficaz para detectar tanto B.
burgdorferi sensu stricto, como Leptospira interrogans a partir de una muestra

sanguinea.

ABSTRACT

Known as Lyme disease Lyme is a zoonotic disease caused by different genotypes
of the Borrelia burgdorferi sensu lato complex, is transmitted by ticks and global
distribution. Leptospirosis is a zoonotic disease more widely distributed in the
world, with more than one million cases per year. Therefore this work is aimed at
molecularly for PCR to detect the Etiologic Agent (Borrelia spp., Leptospira sp.) in
a blood sample of a positive human to espiroquetosis for dark-field microscopy
from Culiacan, Sinaloa, Mexico,. This study included a blood sample from a patient
with compatible clinical manifestations to leptospirosis. The sample analysed by
PCR was positive both to Borrelia sp. as Leptospira sp., detecting a fraction of
gene fla of B. burgdorferi sensu lato, and another fraction of the gene of Leptospira
interrogans. The obtained PCR products were sent to sequencing for confirmation
of the molecular diagnosis of both espiroguetosis, borreliosis and leptospirosis.
The sequencing of the FLA PCR products obtained showed 99% of homology with
B. burgdorferi sensu stricto and LIG 99% with Leptospira interrogans. The results
of this study indicate the need to confirm the result of more reliable methods dark
field microscopy, being effective PCR to detect both B. burgdorferi sensu stricto as
Leptospira interrogans from a blood sample.

INTRODUCCION

La borreliosis conocida como enfermedad de Lyme es una zoonosis producida por
los diversos genotipos del complejo Borrelia burgdorferi sensu lato, es de
distribucion mundial y transmitida por garrapatas (Escudero et al., 2000; Liveris et
al., 1999; Qiu et al., 2002; Thomas et al., 2001; Yoshinari et al., 2003). Borrelia



burgdorferi es capaz de infectar a roedores, ciervos, perros, gatos, vacas,
caballos, reptiles, aves y a varias especies de garrapatas, ademas de afectar al
humano (Faul et al., 1999; Straubinger, 2000). En el Centro para Control y
Prevencion de Enfermedades (CDC) de Atlanta, Georgia se han reportado
157,410 casos de borreliosis en humanos desde 1990 a 2001. En el afio 2002 se
reportaron 23,763 casos en los Estados Unidos (CDC, 2004). En el Distrito
Federal y el noreste de la Republica Mexicana, un estudio de 2,346 sueros
sanguineos de humanos analizados por ELISA y confirmados con Western blot
para el diagndstico de B. burgdorferi, encontraron una prevalencia del 3.4 y 6.2%
respectivamente (Gordillo-Pérez et al., 2003a). Ademas 4 pacientes residentes del
Distrito Federal que fueron mordidos por garrapatas al visitar parques forestales (3
en la Ciudad de México y uno en Quintana Roo0), resultaron positivos por PCR de
biopsias de piel a B. burgdorferi utilizando iniciadores para el gen de flagelina. Uno
de los cuales resultd también positivo por secuenciacion al gen OspA (Gordillo-
Pérez et al., 2007). Algunos casos sugestivos de borreliosis de Lyme fueron
descritos a principios de la década de 1990 en los estados de Sinaloa y Nuevo
Ledn, sin que se haya logrado la confirmacion etiolégica (Gordillo-Pérez et al.,
2003b).

La leptospirosis es la enfermedad zoondtica mas ampliamente distribuida en el
mundo, con mas de un millén de casos por afio (Bharti et al.; Levett, 2001). El
humano puede infectarse por contacto directo o indirecto, con la orina de animales
infectados por Leptospira spp. patégenas, ya sea de granja, de compariia o fauna
silvestre (Levett, 2001); siendo los roedores los principales vectores de esta
enfermedad (Ko et al., 2009). Se caracteriza por manifestar fiebre aguda en la fase
de leptospirémica, la cual progresa causando severo dafio multisistémico, tales
como falla renal, disfuncion hepatica, sindrome hemorragico pulmonar, miocarditis
y meningoencefalitis. Ademas, las leptospiras pueden persistir en lugares
inmunoprivilegiados, como la cadmara anterior y cuerpo vitreo del ojo y tubulos
renales causandoles dafio (Ko et al., 2009; Koizumi et al., 2013; Levett, 2001).
Evidencias serolégicas se han demostrado en Sinaloa, Jalisco, Ciudad de México,

Chiapas, Puebla y Chihuahua, pero no evidencias moleculares (Flisser et al.,



2002). El diagnostico de borreliosis y de leptospirosis por microscopia de campo
obscuro es ampliamente utilizado, pero por su baja sensibilidad y especificidad,
requiere confirmarse por otros métodos, como inmunofluorescencia, aglutinacion
microscopica 6 PCR (Benacer et al.,, 2013; Costa et al., 2002; Koizumi et al.,
2013). Por lo tanto este trabajo tiene como objetivo detectar molecularmente por
PCR el agente etiologico (Borrelia sp., Leptospira sp.) en una muestra sanguinea
de un humano positivo a espiroquetosis por microscopia de campo obscuro, de

Culiacan, Sinaloa, México.

MATERIALES Y METODOS

En este estudio se incluyd una muestra sanguinea de una paciente con
manifestaciones clinicas compatibles a leptospirosis, procedente de Culiacan
Sinaloa, México, colectada por personal calificado bajo la supervision del Dr.
Pedro Rodriguez Pefiuelas, Docente-investigador de la Universidad Autbnoma de
Sinaloa. La extraccion de ADN y PCR se realizaron en el Laboratorio de Salud
Publica Veterinaria del Instituto de Investigaciones en Ciencias Veterinarias de la
Universidad Autonoma de Baja California. La paciente de 23 afios fue portadora
del sindrome migrafioso de 5 afios de evolucion, con diagndstico inicial por
microscopia de campo obscuro de leptospirosis en septiembre de 2008; en abril
de 2009 present6 sindrome de Well confirmandose con multiples espiroquetas en
sangre; en 2012 presentd recaida con pancreatitis, neumonitis y neuritis éptica,
confirmados por TAC toraco abdominal, ultrasonido abdominal y colangio
resonancia magnética; en 2013 presentdé nuevo episodio de pancreatitis clinica
con lipasemia de 6,240 Ul; se descartdé patologia autoinmune; en todos los
eventos clinicos se someti®6 a tratamiento con antimicrobianos tipo
carbapenémicos por alergia a cefalosporinas y penicilinas; después del ultimo
tratamiento con ertapenem resultdé sin evento clinico activo sugerente de
enfermedad. La extraccion de ADN se realizd utilizando el kit DNeasy® Blood &
Tissue (Qiagen, Valencia, California, E.U.), siguiendo las instrucciones del
fabricante. Para el diagnostico molecular se utilizaron dos juegos de iniciadores, a)

uno que tiene como blanco al gen fla codificante de la flagelina bacteriana para



detectar Borrelia burgdorferi sensu lato, utilizando los iniciadores: FLA-107
(5TTAATCGAGCTTCTGATGATGCTGC) y FLA-335
(B’'ATTTCGTCTGTAAGTTGCTCTATTTCAA), con un tamafio esperado de
producto de PCR de 256 (pb) pares de bases (Germer et al., 1999); y b) otro juego
de iniciadores que tiene como blanco al gen ligA codificante de una parecida
inmunoglobulina leptospiral para detectar Leptospira spp. patdgenas, utilizando
los iniciadores: LIG1 (TCAATCAAAACAAGGGGCT) y LIG2
(ACTTGCATTGGAAATTGAGAG), con un tamafo esperado de producto de PCR
de 468 pb (Figueira et al., 2011; Matsunaga et al., 2003; McBride et al., 2009). El
protocolo de PCR, en ambos casos, inicid con un calentamiento de 95°C por 5
min, seguido por 40 ciclos de desnaturalizacion de 94°C por 40 s, hibridacién de
55°C por 40 s y extension de 72°C por 40 s; y una extension final de 72°C por 5
min (Germer et al., 1999; Palaniappan et al.,, 2005). Para prevenir la
contaminacion de las muestras, las preparaciones, la extraccion del ADN, la
amplificacion y deteccion de productos de PCR fueron realizados en diferentes
areas del laboratorio (Chang et al., 2000). Los productos de amplificacién por PCR
fueron visualizados en geles de agarosa al 1.5% en solucion amortiguadora TAE
(tris-acetato EDTA 1X) conteniendo el colorante de acidos nucleicos GR Safe®, en
lugar de bromuro de etidio. Los productos de PCR fueron enviados a secuenciar al
Laboratorio Eurofins MWG Operon de Huntsville, Alabama, EUA. Y los resultados
de secuenciacion fueron analizados con el programa BLAST (Basic Local

Alignment Search Tool).

RESULTADOS Y DISCUSION

La muestra analizada por PCR resultdé positiva tanto a Borrelia sp. como
Leptospira sp., detectando una fraccion del gen fla de B. burgdorferi sensu lato, y
otra fraccion del gen LigA de Leptospira interrogans. Los productos de PCR
obtenidos se enviaron a secuenciar para la confirmacién del diagnéstico molecular
de ambas espiroquetosis, borreliosis y leptospirosis. La secuenciacion de los
productos de PCR de FLA obtenidos mostro 99% de homologia con B. burgdorferi

sensu stricto y de LIG 94% con Leptospira interrogans. La muestra sanguinea en



estudio, fue previamente diagnosticada por microscopia de campo obscuro como
espiroguetosis, presumiblemente como leptospirosis por la apariencia morfologica
general de esta bacteria. Por lo tanto, las evidencias moleculares en este trabajo
confirman la existencia de B. burgdorferi sensu stricto y de Leptospira sp. en una
muestra sanguinea de humano procedente de Culiacan, Sinaloa, México; siendo
la primera vez que se confirma molecularmente un diagnostico de borreliosis y
leptospirosis en humanos en esta ciudad. Los resultados de este estudio indican la
necesidad de confirmar el resultado de microscopia de campo obscuro con
métodos mas confiables, siendo PCR eficaz para detectar tanto B. burgdorferi

sensu stricto, como Leptospira interrogans a partir de una muestra sanguinea.
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