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We found Rickettsia parkeri in Amblyomma ovale ticks 
collected in Veracruz, Mexico, in 2018. We sequenced 
gene segments of gltA, htrA, sca0, and sca5; phylogenetic 
reconstruction revealed near-complete identity with R. 
parkeri strain Atlantic Rainforest. Enhanced surveillance is 
needed in Mexico to determine the public health relevance 
of this bacterium.

Amblyomma ovale hard ticks are located predominantly 
in South and Central America but can also be found in 

areas of the nearctic, particularly Mexico and the southern 
United States (1,2). Immature stages of this species par-
asitize many mammal and bird species, and adults com-
plete their life cycle on artiodactyls and carnivores, par-
ticularly canids (1,3). A. ovale ticks have been collected 
predominantly in sylvatic areas, but because free-roaming 
dogs often enter sylvatic habitats and return to peridomes-
tic settings with attached ticks, these ticks have become 
distributed into transitional and rural environments (3). 

In Brazil, this species has been implicated as the main  
vector of the Rickettsia parkeri strain Atlantic Rainforest, 
an eschar-associated spotted fever pathogen (3,4). Since its 
discovery, strain Atlantic Rainforest has been detected in 
other hard tick species, including A. aureolatum and Rhipi-
cephalus sanguineus sensu lato in Argentina, Colombia, 
and Belize (4–6).

In Mexico, A. ovale ticks have been collected from 
8 species of mammals in 10 of 32 states (2). Despite the 
wide distribution of A. ovale ticks in Mexico, attempts to 
identify R. parkeri strain Atlantic Rainforest in this species  
are lacking.

During July–August 2018, we collected A. ovale ticks 
from dogs in 3 municipalities, Alvarado (18°46′52′′N, 
95°45′26′′W), Catemaco (18°30′36.30′′N, 95°02′08.61′′W), 
and Martínez de la Torre (20°04′00′′N, 97°03′00′′W), 
in the state of Veracruz, Mexico (Figure, panel A). Ticks 
were harvested from owned dogs during their evaluations 
at veterinary clinics and from free-roaming dogs during 
vaccination campaigns conducted by local rabies vaccina-
tion programs. We identified ticks morphologically using a 
standard taxonomic key (2), fixed them in absolute ethanol, 
and stored them at 4°C.

To extract DNA, we used the Cheelex-100 protocol as 
previously reported (7,8). To evaluate the DNA quality of 
samples, we amplified a 400-bp segment of the ixodid 16S 
rRNA gene (5). We screened DNA extracts for Rickettsia spe-
cies using a PCR targeting an 800-bp segment of the citrate 
synthase (gltA) gene. With gltA-positive samples, we per-
formed PCRs amplifying segments of the htrA (549-bp), sca0 
(532-bp), and sca5 (862-bp) genes (7,8). We purified PCR 
products using Agencourt AMPure XP (https://www.beck-
man.com) and sequenced amplicons on the ABI 3730xL DNA 
Analyzer (https://www.thermofisher.com) at the Sequencing 
Unit of the National Institute of Genomic Medicine (Mexico 
City, Mexico). We generated consensus sequences using Ge-
neious 2019.1.3 (https://www.geneious.com) and compared 
these sequences with those of validated Rickettsia species 
deposited in GenBank using the blastn tool (https://blast.
ncbi.nlm.nih.gov). We performed global alignments using 
ClustalW (http://www.clustal.org), concatenated sequences 
in BioEdit (https://bioedit.org), and then constructed phyloge-
netic trees in MEGA 6.0 (https://megasoftware.net) using the 
maximum-likelihood method and 10,000 bootstrap replicates.

We collected 22 adult (16 female, 6 male) A. ovale 
ticks from 6 dogs (tick density of 2–5 ticks per dog). We 
could amplify ixodid 16S sequences from all samples. 
We sequenced the 16S gene of 1 female (GenBank acces-
sion no. MK792953) and 1 male tick, and both exhibited 
99.5% (404/406 bp) sequence identity with sequences of 
A. ovale ticks from Colombia (GenBank accession nos. 
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MF353104.1–5.1). Six (27.3%) specimens tested posi-
tive for Rickettsia DNA, including 1 female specimen 
from Alvarado, 2 female specimens from Martínez de la 
Torre, and 2 female specimens and 1 male specimen from 
Catemaco. The gltA, htrA, sca0, and sca5 gene segments 
could be amplified for all 6 samples. Each gene segment 
was 99%–100% identical to that of the R. parkeri strain 
Atlantic Rainforest from Brazil and Argentina (Figure, 
panel B; data not shown). Phylogenetic analysis corrobo-
rated the presence of 2 R. parkeri strain Atlantic Rainfor-
est haplotypes: 1 for the northern region (Martínez de la 
Torre; GenBank accession nos. MK844821, MK844823, 
MK844825, MK844827) and 1 for the central and south-
ern regions (Alvarado and Catemaco; GenBank accession 
nos. MK844820, MK844822, MK844824, MK844826) of 
Veracruz. With a bootstrap value of 100, both haplotypes 
clustered in a clade comprising other R. parkeri strains.

Our findings document R. parkeri strain Atlantic Rain-
forest farther north than previous reports (4–6). The discov-
ery of this pathogen in ticks associated with dogs in different  

localities of Veracruz has implications for public health 
safety. In this state, the Ministry of Health reported 22 
cases of spotted fever during 2015–2017 (9). R. rickettsii, 
the etiologic agent of Rocky Mountain spotted fever, has 
been previously described in A. mixtum (formerly A. cajen-
nense) ticks collected from Veracruz (10), suggesting the 
potential for co-circulation of R. rickettsii and R. parkeri in 
ticks in this state. Two other R. parkeri lineages have been 
detected circulating in Mexico: R. parkeri strain black gap 
in the rabbit tick (Dermacentor parumapertus) in Sonora 
and Chihuahua (7) and R. parkeri sensu stricto associated 
with A. maculatum ticks (8). These findings emphasize the 
need for enhanced surveillance studies of these rickettsia in 
Mexico to better elucidate the evolutionary, ecologic, and 
public health relevance of the various R. parkeri strains.
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Figure. Amblyomma ovale tick 
sampling sites and phylogenetic 
analysis of tickborne Rickettsia 
parkeri strain Atlantic Rainforest 
isolates (diamonds), state of 
Veracruz, Mexico, July–August 
2018. A) Sites where A. ovale 
ticks were collected from dogs to 
assess prevalence of R. parkeri 
strain Atlantic Rainforest. Inset 
shows location of Veracruz 
state in Mexico. QGis (https://
www.qgis.org) was used for 
map construction. B) Maximum-
likelihood phylogenetic tree 
generated with concatenated 
segments of the gltA, htrA, sca0, 
and sca5 genes (2,476 bp total) 
of several members of spotted 
fever group Rickettsia. Bootstrap 
values >50 are indicated at 
nodes. GenBank accession 
numbers are provided. Scale bar 
indicates nucleotide substitutions 
per site.



About the Author
Dr. Sanchez-Montes is a biologist at the Tropical Medicine Center 
of the Universidad Nacional Autónoma de México, Mexico City, 
Mexico, in charge of detecting rickettsial agents. His interests are 
the identification of rickettsial agents, pathogen–host interactions, 
and epidemiology of zoonotic emerging diseases.

References
  1. Guglielmone AA, Robbins RG, Apanaskevich DA, Petney TN,  

Estrada-Peña A, Horak IG. The hard ticks of the world. 
Dordrecht (the Netherlands): Springer; 2014. p. 978–94.

  2. Guzmán-Cornejo C, Robbins RG, Guglielmone AA,  
Montiel-Parra G, Pérez TM. The Amblyomma (Acari:  
Ixodida: Ixodidae) of Mexico: identification keys,  
distribution and hosts. Zootaxa. 2011;2998:16–38.

  3. Bitencourth K, Amorim M, de Oliveira SV, Voloch CM, 
Gazêta GS. Genetic diversity, population structure and 
rickettsias in Amblyomma ovale in areas of epidemiological  
interest for spotted fever in Brazil. Med Vet Entomol. 
2019;33:256–68. https://doi.org/10.1111/mve.12363

  4. Nieri-Bastos FA, Marcili A, De Sousa R, Paddock CD, 
Labruna MB. Phylogenetic evidence for the existence of 
multiple strains of Rickettsia parkeri in the New World. 
Appl Environ Microbiol. 2018;84:e02872-17. https://doi.org/ 
10.1128/AEM.02872-17

  5. Lopes MG, Junior JM, Foster RJ, Harmsen BJ, Sanchez E,  
Martins TF, et al. Ticks and rickettsiae from wildlife in 
Belize, Central America. Parasit Vectors. 2016;9:62.  
https://doi.org/10.1186/s13071-016-1348-1

  6. Lamattina D, Tarragona EL, Nava S. Molecular detection 
of the human pathogen Rickettsia parkeri strain Atlantic 
Rainforest in Amblyomma ovale ticks in Argentina. Ticks 
Tick Borne Dis. 2018;9:1261–3. https://doi.org/10.1016/ 
j.ttbdis.2018.05.007

  7. Sánchez-Montes S, López-Pérez AM, Guzmán-Cornejo C,  
Colunga-Salas P, Becker I, Delgado-de la Mora J, et al. 
Rickettsia parkeri in Dermacentor parumapertus ticks, 
Mexico. Emerg Infect Dis. 2018;24:1108–11. https://doi.org/ 
10.3201/eid2406.180058

  8. Delgado-de la Mora J, Sánchez-Montes S,  
Licona-Enríquez JD, Delgado-de la Mora D, Paddock CD, 
Beati L, et al. Rickettsia parkeri and Candidatus  
Rickettsia andeanae in tick of the Amblyomma maculatum 
group, Mexico. Emerg Infect Dis. 2019;25:836–8.  
https://doi.org/10.3201/eid2504.181507

  9. Dirección General de Epidemiología. Anuarios de  
morbilidad 1984–2018. 2019 Jun 26 [cited 2019 Sep 18]. 
https://www.gob.mx/salud/acciones-y-programas/ 
anuarios-de-morbilidad-1984-2018

10. Bustamante ME, Varela G. Estudios de fiebre manchada en 
México: hallazgo del Amblyomma cajennense  
naturalmente infectado en Veracruz. Rev Inst Salubr  
Enferm Trop. 1946;7:75–8.

Address for correspondence: Claudia Rangel-Escareño, Instituto 
Nacional de Medicina Genómica, Laboratorio de Genómica 
Computacional, Periférico Sur 4809, Arenal Tepepan, 14610, Mexico 
City, Mexico; email: crangel@inmegen.gob.mx

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 25, No. 12, December 2019 2317

RESEARCH LETTERS

Rhombencephalitis and  
Myeloradiculitis Caused by a 
European Subtype of  
Tick-Borne Encephalitis Virus 

Lorna Neill, Anna M. Checkley, Laura A. Benjamin,  
M. Trent Herdman, Daniel P. Carter,  
Steven T. Pullan, Emma Aarons, Katie Griffiths, 
Bernadette Monaghan, Kushan Karunaratne, 
Olga Ciccarelli, Jennifer Spillane,  
David A.J. Moore, Dimitri M. Kullmann
Author affiliations: University College London Hospitals,  
London, UK (L. Neill, A.M. Checkley, L.A. Benjamin,  
M.T. Herdman, B. Monaghan, K. Karunaratne, O. Ciccarelli,  
J. Spillane, D.A.J. Moore, D.M. Kullmann); University College  
London, London (L.A. Benjamin, O. Ciccarelli, J. Spillane,  
D.M. Kullmann); Public Health England, Porton Down, UK  
(M.T. Herdman, D.P. Carter, S.T. Pullan, E. Aarons, K. Griffiths); 
London School of Hygiene and Tropical Medicine, London  
(D.A.J. Moore) 

DOI: https://doi.org/10.3201/eid2512.191017

We report a case of a previously healthy man returning to 
the United Kingdom from Lithuania who developed rhomb-
encephalitis and myeloradiculitis due to tick-borne en-
cephalitis. These findings add to sparse data on tick-borne 
encephalitis virus phylogeny and associated neurologic 
syndromes and underscore the importance of vaccinating 
people traveling to endemic regions. 

Tick-borne encephalitis virus (TBEV) is an emerging 
disease caused by a neurotropic flavivirus; its inci-

dence is increasing in north, central, and eastern Europe 
(1,2). Typical resulting neurologic illnesses include menin-
gitis or meningoencephalitis (3). Cases peak in the summer, 
when contact between humans and tick vectors is highest, 
and infection is associated with time spent in meadows and 
forests (1,2). We report a previously healthy 38-year-old 
man from the United Kingdom who had unusual neurolog-
ic manifestations of TBEV after travel to Lithuania. 

The patient, who had received no travel-related vac-
cinations, traveled to the Kaunas region, where he visited 
woodlands. He reported having received insect bites on his 
feet. Seven days after arriving in Lithuania, he developed 
influenza-like symptoms, which continued after his return 
to the United Kingdom. Ten days later, he reported neck 
stiffness, photophobia, slurred speech, tongue deviation to 
the left, and left leg weakness; the next day, progressive 
bilateral lower limb weakness in his hips, urinary retention, 
and constipation developed. At that time, he sought treat-
ment at a hospital. 


