
The spotted fever group (SFG) rickettsiae, which 
are transmitted primarily by tick bite to ro-

dents, dogs, wild animals, and persons, comprise 
a phylogenetically discrete clade of the family 
Rickettsiacae, encompassing ≈30 species. SFG rick-
ettsioses represent a major cause of febrile illness 
worldwide. This group includes Rickettsia rickett-
sii, the bacterium responsible for Rocky Mountain 
spotted fever (RMSF), a major pathogen of public 
health concern linked to severe hemorrhagic ill-
ness in humans. SFG rickettsiae are maintained 
through a tick–vertebrate host cycle; humans are 
incidental hosts (1). The arthropod-borne typhus 
group (TG) comprises R. typhi, the causative agent 
of murine or endemic typhus, and R. prowazekii, the 
pathogen responsible for epidemic typhus (2). R. 
typhi is sustained in enzootic cycles by small mam-
mals, such as rats (Rattus spp.) and opossums (Di-
delphis spp.), and by ectoparasites such as the rat 
flea (Xenopsylla cheopis) and cat flea (Ctenocephalides 
felis) (3,4). Direct transmission of TG rickettsiae to 
humans is by cross-contamination between mu-

cosal or skin abrasions and Rickettsia contained in 
the feces of either fleas (R. typhi) or human body 
lice (R. prowazekii), or simply by inhalation of con-
taminated dust (4). However, a sylvatic cycle of R. 
prowazekii in the United States has been associated 
with ectoparasites of flying squirrels (Glaucomys vo-
lans) (5). Clinical manifestations of TG rickettsioses 
start with sudden fever onset and other nonspecific 
symptoms, including severe headaches, myalgias, 
arthralgias, nausea, and vomiting.

During 2013–2022, a total of 2,232 RMSF cases 
were reported in 5 of 6 northern states of Mexico 
contiguous to the United States (6). Endemicity of 
TG rickettsiae in the southern counties of Texas in 
the Rio Grande transborder area of the United States 
(4) and seropositivity among blood donors from 
Mexico City (7) and Yucatán (8), Mexico, indicate a 
need to evaluate TG rickettsiae presence in this area. 
We report a cross-sectional serologic study for SFG 
and TG rickettsiae conducted in domestic dogs and 
humans in Reynosa, an urban city in northeastern 
Mexico. On the basis of previous research in this city 
(1), we hypothesized that dogs are sentinels of infec-
tious disease circulation, as has been reported else-
where for rickettsiae (9,10), and therefore are useful 
in surveillance approaches to monitor rickettsial dis-
ease in humans.

The Study
We tested 106 dogs from 71 households in 6 peri-
urban neighborhoods of Reynosa during March 13–
July 4, 2022 (Figure). We collected signed, individual 
informed consents from canine owners and record-
ed data about the sampled dogs, which included 
vaccine history, gender, age, and breed. We admin-
istered rabies vaccine to unvaccinated dogs. We re-
cruited all household members (n = 36) owning SFG- 
or TG-seropositive dogs, 16 of whom provided blood  
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We found serologic evidence of spotted fever group 
Rickettsia in humans and dogs and typhus group Rick-
ettsia in dogs in Reynosa, Mexico. Our investigation re-
vealed serologic samples reactive to spotted fever group 
Rickettsia in 5 community members, which highlights a 
potential rickettsial transmission scenario in this region.
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samples for further analysis. We collected and pro-
cessed blood samples (≈3– to 5 mL, dog or human) 
according to previously reported methods (1). We 
centrifuged blood at 3000 × g for 10 min and stored 
serum samples −80° C until further processing. We 
tested serum samples for IgG against R. amblyom-
matis, R. parkeri, R. rickettsii, and R. typhi by indirect 
immunofluorescence assay as previously described 
(11). We recorded serum samples with reciprocal 
iIgG titers ≥64 or higher as positive and determined 
endpoint titer of those samples.

Of the dogs sampled, 5 (4.71%, 95% CI 0.68%–
8.75%) were positive for SFG Rickettsia IgG and 
4 (3.77%; 95% CI 0.15%–7.4%) were positive for 
TG Rickettsia IgG antibodies (Appendix Table 1, 
https://wwwnc.cdc.gov/EID/article/29/7/23-
0333-App1.pdf). To further test whether seroposi-
tive dogs were sentinels of rickettsial exposure, 
we collected blood samples from dog owners and 
their families and questioned them about recent 

tick bites and clinical history (prior 3 months) as-
sociated with signs of rickettsial illness (Appendix 
Table 2) (12). Testing revealed that 5 (32.3%; 95% CI 
1.84%–53.9%) of 16 serum samples obtained from 
owners in households with positive dogs were pos-
itive for SFG Rickettsia IgG using identical experi-
mental conditions (Appendix Table 1). The Tam-
aulipas Health Services is conducting a follow-up 
investigation for the medical evaluation and treat-
ment for the SFG-seropositive persons.

Conclusion
RMSF was described in Mexico in 1943. We report 
finding antibodies to SFG Rickettsia in Reynosa, Mex-
ico, in 2022. Seroevidence of domestic dog exposure 
to R. typhi in Reynosa warrants further investigation, 
especially given the endemicity of murine typhus in 
the contiguous Hidalgo County, Texas, USA, that 
involved >1,000 human cases reported during 2008–
2019. Our results validate the theory that dogs can 
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Figure. Sampling locations for study of spotted fever and typhus group rickettsiae in dogs and humans, in Reynosa, Mexico, 
2022. Primary maps show location of Reynosa along the Mexico–United States border; neighborhoods sampled (A–F) are labeled 
and enlarged in the satellite images. Primary maps generated using QGIS 3.28.2 (https://www.qgis.org). Free geographic data of 
administrative areas of Mexico was downloaded from the National Institute of Statistics and Geography, Mexico (INEGI, https://www.
inegi.org.mx/app/mapas). Satellite images and street maps were obtained from Google Maps (https://www.google.com/maps).
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be sentinels for human diseases and demonstrated 
their assistance in inferring the temporal and spatial 
dynamics of some diseases in regions associated with 
their vectors (12).

Metropolitan Reynosa is an industrial center 
and a reference transborder point area of migration 
between different demographic groups compris-
ing the Reynosa–Texas–US region, known as Rio 
Grande Valley. It is a land strip of ≈110 km housing 
≈3 million permanent residents, with a large float-
ing population fluctuating in the hundreds to thou-
sands. The entire Mexico–United States transborder 
region spans 3,141 km, and >286 million crossings 
are documented annually (13). 

Historic outbreaks of RMSF along the Mexico–
United States border region have been documented, 
with fatality rates of 30%–80% (12). In 2019, an RMSF 
seroprevalence of 6% (95% CI 4.68%−7.46%; 69/1,136 
cases) in dogs was reported from 14 Mexico border 
cities in the states of Baja California, Sonora, and 
Coahuila (14), which is concordant with the serop-
revalence of our study (4.71%; 95% CI 0.68%–8.75%). 
Human cases of murine typhus have been reported 
mainly in southeastern Mexico, but rarely in north-
eastern Mexico. However, endemicity in the Rio 
Grande Valley has been reported widely on the US 
side of the border (4). In 2022, 23.9% (95% CI 16.9%–
31.0%; 34/142 samples) of human serum samples 
were positive for R. typhi IgG in Yucatan, and 15% 
of those were positive for R. rickettsii (15). Similarly, 
first screening of seropositive Rickettsia IgG in dogs 
informed identification of putative human cases, in-
dicating this surveillance strategy is effective (15).

Most dogs roam freely in relatively squalid con-
ditions throughout our studied areas. In this context, 
evidence of TG Rickettsia antibodies in dogs did not 
correspond to the same findings in their owners. On 
the contrary, SFG-seropositive owners of SFG-sero-
negative dogs suggests the possibility that the own-
ers may have acquired the infection away from their 
residence and pets. Although antibody titers of 3 of 5 
SFG-reactive human samples suggest R. parkeri as the 
presumptive agent, without paired serum samples, 
other SFG rickettsiae cannot be excluded. Because of 
rickettsial cross-reactivity observed by immunofluo-
rescence assay, further studies using cross-absorption 
techniques to clarify the responsible etiologic agent(s) 
are warranted. This transborder transmission scenar-
io appears to repeat along Mexico towns contiguous 
to the US border, where brown dog tick (Rhipicephalus 
sanguineus) infestations are known to be rampant. 

Our findings suggest that the epidemiologic fabric 
of the region is strongly affected by the high incidence  

of SFG and TG rickettsioses. We hypothesize that im-
provement of the urban environment, using a One 
Health approach, along with integrated vector control 
management of ectoparasites (e.g., dog tick collars, 
tick trapping, acaricide spraying) would be of utmost 
importance in reducing the spread of rickettsial dis-
eases in regions such as our study area. Evidence of 
TG rickettsia exposure of domestic dogs in this study 
highlights the need for further surveillance to deter-
mine the vector phenology and transmission cycle 
in the region. In conclusion, SFG and TG rickettsiae 
surveillance and control, by both standard and novel 
approaches, are urgently needed for areas along the 
northeastern Mexico–United States border.
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etymologia revisited
Plague
[plāg]

Plague (from the Latin plaga, “stroke” or “wound”) infec-
tions are believed to have been common since at least 

3000 bce. Plague is caused by the ancestor of current Yersinia 
(named for Swiss bacteriologist Alexandre Yersin, who first 
isolated the bacterium) pestis strains. However, this ancestral 
Y. pestis lacked the critical Yersinia murine toxin (ymt) gene that 
enables vectorborne transmission. After acquiring this gene 
(sometime during 1600–950 bce), which encodes a phospholi-
pase D that protects the bacterium inside the flea gut, Y. pestis 
evolved the ability to cause pandemics of bubonic plague. The 
first recoded of these, the Justinian Plague, began in 541 ace 
and eventually killed more than 25 million persons.

References: 
  1. Alexandre Yersin  BW. Etymologia: yersinia. Emerg Infect Dis. 

2010;16:496. 
  2. Centers for Disease Control and Prevention. History of plague [cited 

2017 Oct 19]. https://www.cdc.gov/plague/history/index.html.
  3. Rasmussen  S, Allentoft  ME, Nielsen  K, Orlando  L, Sikora  M, Sjögren  

K-G, et al. Early divergent strains of Yersinia pestis in Eurasia 5,000 
years ago. Cell. 2015;163:571–82. 


