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INTRODUCTION

Bats are the only flying mammals 
belonging to the order Chiroptera, which comprises 
more than 1,460 species (LEAL et al., 2023). This 
group represents 25% of all mammalian species. They 
play important roles as potential reservoirs of various 
infectious agents that cause diseases worldwide. Bats 
are known reservoirs for a wide range of pathogenic 
microorganisms, including viruses (e.g., SARS-CoV, 

Ebola, Henipavirus, and Lyssavirus), bacteria (e.g., 
Bartonella and Borrelia), fungi (e.g., Histoplasma, 
Cryptococcus, and Paracoccidioides), and protozoan 
parasites (e.g., Trypanossomatids and Plasmodium), 
and function as sources and/or amplifiers in their 
transmission cycles (Luna et al., 2024).

Bartonella sp. is a genus of facultative 
intracellular gram-negative bacteria belonging to 
Alphaproteobacteria. These microorganisms exhibit 
tropism in endothelial cells and erythrocytes, 
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ABSTRACT: Bartonellosis is a vector-borne global zoonosis caused by Bartonella spp., a genus of intracellular gram-negative bacteria. It 
is one of 14 neglected emerging infectious diseases that have recently been identified. These pathogens infect mammals and are transmitted 
by arthropod vectors, causing non-specific clinical manifestations. Several Bartonella genotypes have been identified in wild mammalian 
species, with bats recognized as important reservoirs of Bartonella sp. Bats play crucial roles in the origin and spread of Bartonella between 
geographic regions. They host several blood-feeding arthropod taxa, which may aid in the dispersal of these bacteria. This study investigated 
the occurrence of bartonellosis in the Brazilian Amazon biome through an extensive literature review.
Key words: bartonellosis, neglected disease, neotropical bats.

RESUMO: A bartonelose é uma zoonose de distribuição global, transmitida por vetores, causada por bactérias do gênero Bartonella spp., 
bacilos Gram-negativos intracelulares associados a infecções em diversos mamíferos e manifestações clínicas inespecíficas em humanos. Trata-
se de uma das doenças infecciosas emergentes negligenciadas recentemente reconhecidas. Diversos genótipos de Bartonella já foram descritos 
em mamíferos silvestres, com destaque para os morcegos, considerados importantes reservatórios desse patógeno. Os quirópteros apresentam 
ampla distribuição geográfica, diversidade ecológica e intensa interação com artrópodes hematófagos, fatores que favorecem a manutenção 
e disseminação da bactéria entre diferentes regiões e hospedeiros. Esta revisão bibliográfica teve como objetivo investigar a ocorrência de 
Bartonella spp. em morcegos no bioma Amazônia Brasileira, reunindo evidências sobre prevalência, diversidade genética e fatores ecológicos 
associados. Os estudos analisados demonstram elevada diversidade de linhagens de Bartonella em morcegos amazônicos, frequentemente 
associadas a ectoparasitas hematófagos, como dípteros e hemípteros. Observou-se ainda correlação entre o comportamento sinantrópico das 
espécies de morcegos e maiores taxas de infecção, especialmente em áreas de várzea e ambientes com intensa modificação antrópica. Conclui-
se que os morcegos desempenham papel relevante na ecologia da Bartonella spp. na Amazônia, atuando como reservatórios potenciais e 
contribuindo para o risco de transbordamento zoonótico. Esses achados reforçam a necessidade de vigilância epidemiológica integrada, dentro 
da abordagem de Saúde Única, bem como da ampliação de estudos que avaliem o potencial zoonótico das linhagens circulantes na região.
Palavras-chave: bartonelose, doença negligenciada, morcegos neotropicais.
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especially in mammals. Bartonella is transmitted 
mainly by vectors, usually hematophagous arthropods 
such as sandflies, lice, fleas, and ticks; although, it has 
also been found in ants and bees. A total of 45 species 
or genotypes of Bartonella have been described, all 
of which have a high degree of molecular diversity 
(OLIVEIRA et al., 2020).

Bartonella spp. has been reported in > 60 
bat species worldwide. Additionally, the diversification 
of Bartonellas into bats appears to have followed 
the diversification of bats, with the grouping of 
Bartonellas restricted to unique bat families (BRAGA 
et al., 2020). Over ten species of Bartonella are known 
to cause disease in humans, including B. bacilo, B. 
Quintana, B. henselae, B. elizabethae, B. clarridgeiae, 
B. koehlerae, and B. vinsonii subsp. arupensis, B. 
vinsonii subsp. Berkhoffii, B. Grahamii, B. rochalimae, 
B. Tamiae, B. ancashensis, and B. washoensis. 
Clinical manifestations include intermittent fever and 
polythecdural inflammation in the heart, liver, lymph 
nodes, and other tissues (JUAN et al., 2022).

In addition, to date, three species of 
bats (Bartonella tamiae, Candidatus Bartonella 
mayotimonensis, and Candidatus Bartonella 
rousetti) have been identified as zoonotic agents. 
These pathogens cause manifestations ranging 
from asymptomatic and chronic diseases to severe 
hemolytic anemia owing to the ability of erythrocytes 
to adhere to the surface, causing indentation or 
deformation of the target cell membrane. Animals with 
acute infections may also be present with anorexia, 
fever, jaundice, and hypoglycemia, depending on the 
species involved. Most are re-emerging and zoonotic 
pathogens (IKEDA et al., 2017).

Diseases such as bacillary peliosis often 
occur in organs that contain blood, including the liver 
and spleen (REBEKAH et al., 2024). The disease is 
characterized by angioproliferative lesions associated 
with capillary dilatation and formation of cavernous 
spaces filled with blood affecting the respective 
organs and bone marrow (LOUTIT, 1997)

Literature review
Order Chiroptera: general aspects

Bats belong to the Kingdom Animalia, 
Phylum Chordata, Class Mammalia, and order 
Chiroptera, which means “hands in the form 
of wings” (from the Greek: kheir = hand + 
pteron = wing). Chiroptera is divided into two 
suborders: Megachiroptera and Microchiroptera 
(ALBUQUERQUE et al., 2023).

Bat species are classified according 
to their morphology and feeding habits and are 

divided into insectivores (insects), frugivores or 
phytophagous (fruits, seeds, and leaves), nectarivores 
(nectar and pollen), piscivores (fish), omnivores 
(small animals, such as rodents, reptiles, birds, 
and other bats), and hematophagous (exclusively, 
blood). Bats participate in the preservation of nature, 
disperse seeds, and help to control populations of 
harmful insects and animals that are harmful to 
health, agriculture, and other environmental aspects 
(ALBUQUERQUE et al., 2023).

Studies with bats require patience, 
dedication, and persistence, as they generally fly 
only at night or at dusk, form colonies in accessible 
locations, are agile and elusive, and may use different 
areas inside shelters depending on the time of day and 
season. Wildlife inventories are often under sampled, 
disregarded, or unfocused. Bats are distributed 
globally, except in the polar regions, extreme desert 
climates, and a few oceanic islands (MORAES-
ORNELLAS & ORNELLAS, 2023).

Bats in the Amazon
The Amazon region (6.9 million km2) 

is home to many of the largest rivers on the planet. 
Rivers are important geographical barriers for 
the dispersion and distribution of different taxa 
worldwide; in particular, in the Amazon region, 
they form the conceptual and empirical bases for the 
recognition of terrestrial vertebrate endemic areas 
(SILVA et al., 2022). The Amazon covers more than 
one-third of the Neotropical region and contains some 
of the richest bat communities worldwide. It is home 
to over 170 species of bats, representing more than 
10% of the global total, and more than 100 species 
can be recorded in a single locality (MEDLIN et al., 
2010; BURGIN et al., 2018; SANTOS et al., 2020).

Although, some bat species are capable 
of long-distance dispersal, many Neotropical species 
have small home ranges and specific ecological 
requirements that may limit their range and contribute 
to the origin and maintenance of local endemic patterns 
(ARNONE et al., 2016; ESBÉRARD et al., 2017).

Despite contributing the largest share 
of species diversity, there is a huge knowledge gap 
regarding Brazil’s bat fauna in the Amazon. There 
are formal records of bat species in less than 24% of 
the Amazon biome, compared to approximately 80% 
of the Atlantic Forest. Most collections and records 
in the Amazon are concentrated in a few areas, 
generally with quick access and easy logistics, close 
to the largest urban centers, such as Manaus, Belém, 
Santarém, and Macapá, or along some of the major 
rivers in the region (BERNARD et al., 2011).
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Of the 167 bat species recorded in Brazil, 
at least 146 have been documented in the Brazilian 
Legal Amazon region, representing 87% of the 
national total. This percentage is higher than that in 
the other groups of animals, including birds (76%), 
snake species (42%), and lizards and amphisbaenians 
(39%), confirming the importance of this biome for 
national diversity for bats (MARINI & GARCIA, 
2005; RODRIGUES, 2005).

Bartonella sp.
Bartonella are facultative gram-negative 

intracellular bacteria (BRENNER et al., 1993) first 
described in 1909. Since its last reclassification in 
1993, the number of Bartonella species has increased 
to 45 (OKARO et al., 2017), and new species have 
continued to be identified in recent years.

The transmission of Bartonella between 
hosts is mainly mediated by several blood-sucking 

arthropod vectors such as fleas, body lice, ticks, and 
sandflies. These pathogens have a wide range of 
mammalian hosts, including primates, rodents, bats, 
and cats. However, each species of Bartonella typically 
adapts to a specific mammalian host (JIN et al., 2023).

In arthropods, the life cycle of most 
Bartonella species is divided into replication in the 
midgut of the intestinal tract and dissemination by 
excretion (Figure 1). The pathogen is released in the 
feces of arthropods on the skin of mammals and can be 
superficially inoculated into the dermis by scratching 
or biting. Bartonella, with its dermal niche, can 
penetrate endothelial cells, facilitated by dendritic cells 
and Bartonella effector proteins (Beps) (SIAMER & 
DEHIO, 2015; FROMM & DEHIO, 2021).

Subsequently, endothelial cell-resident 
bacteria enter the bloodstream, invade erythrocytes, 
multiply within them, and await the next round 
of transmission when arthropods bite the infected 

Figure 1 - Bartonella’s life cycle model. (A) Bartonellas replicate within the midgut of their arthropod vector and are 
secreted with their feces. (B) After inoculation into the dermis, the bacteria colonize the “dermal niche,” which 
likely includes dendritic cells. During this stage of infection, downregulation of the immune response mediated 
by BepD may play an essential role. (C) Migratory immune cells are thought to spread the bacterium into the 
“blood-seeding niche”, a process that appears to depend on BepE. (D) Within the “blood-seeding niche”, bacteria 
probably colonize endothelial cells, which may require the action of BepC, BepF, BepG, and BepA. (E) From 
the “blood-seeding niche”, Bartonellae are disseminated into the bloodstream, where they invade erythrocytes. 
(F) Bacteria replicate and (G) persist until (H) can be absorbed during the next blood meal by another arthropod. 
(I) Representative repertoire of the effector protein Bartonella (Bep) of the model organism B. henselae.

Source: FROMM & DEHIO, 2021.
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mammalian host again (FROMM & DEHIO, 2021; 
JIN et al., 2023).

Bartonellosis is an emerging zoonotic 
bacterial disease transmitted by bats that is 
responsible for several human clinical syndromes. It 
can spread among bat populations via hematophagous 
arthropods. Among bat ectoparasites, bat flies 
(Diptera: Nycteribiidae and Streblidae) are one of 
the common potential vectors for transmission and 
maintenance of Bartonella spp. in bat populations 
(PENG et al., 2024).

Bats have a very long life expectancy 
compared to other mammals of similar body size, 
such as rodents. This longevity may contribute 
to their role as reservoirs and contribute to the 
maintenance and transmission of Bartonella spp. 
to other animals and/or humans. Some bat species 
directly transmit infections to humans. For example, 
hematophagous animals (Desmodus rotundus) have 
long been recognized as the main reservoir of the 
rabies virus and have been responsible for human 
rabies outbreaks in Brazil. In addition, D. rotundus 
is the main transmitter of rabies in cattle and causes 
significant damage to Brazilian livestock (BAY & 
KOSOY, 2012).

Occurrence of Bartonella spp. in Brazil
In Brazil, it was only in 2014 that the 

notification of bartonellosis became mandatory in the 
context of the differential diagnosis of spotted fever, 
and the participation of domestic, wild, and human 
animals, and the clinical-epidemiological relationship 
began to raise a series of ecological questions regarding 
the interaction between these groups of hosts. In this 
context, little is known about the maintenance of the 
zoonotic cycle in urban areas and forest reserves, as 
well as the participation of potential vectors in the state 
of Rio de Janeiro, as well as throughout the national 
territory (BERNAL et al., 2023).

In Brazil, the occurrence of Bartonella in 
wild rodents was only confirmed by PCR in 2015, using 
samples obtained from seven species of sigmodontine 
rodents from the Cerrado region of central Brazil. Since 
then, Bartonella has been recorded in wild rodents 
from several Brazilian locations across all biomes of 
Brazil (FAVACHO et al., 2015).

Eleven species of bats also tested positive 
for Bartonella by PCR, including animals in protected 
areas in the Amazon and Cerrado biomes and in the 
Atlantic Forest region of the states of Rio de Janeiro 
(Pedra Branca State Park), Bahia (Pratigi APA), 
and Santa Catarina (Serra do Tabuleiro State Park). 
However, to date, no evidence of Bartonella infection 

has been reported in Brazilian non-human primates or 
marsupials (OLIVEIRA et al., 2020).

The manifestations of bartonellosis in 
humans can range from asymptomatic infections to 
subclinical and self-limiting infections to severe and 
life-threatening illness (STEPANIĆ et al., 2024). To 
date, more than 35 species of Bartonella have been 
identified, more than 15 of which can cause diseases 
in humans. A wide variety of animals are known 
as Bartonella hosts and reservoirs. Among wild 
mammals, very high infection rates (greater than 50%) 
of bartonellosis are common (STEPANIĆ et al., 2024).

Bartonella spp. is the most reported 
bacterial genus in bats sampled from Brazil 
(CASTELO-BRANCO et al., 2023). The 
occurrence of such pathogens has been reported in 
hematophagous and non-hematophagous bats, as 
well as in related ectoparasites sampled in the states 
of São Paulo, Espírito Santo, Mato Grosso do Sul, 
Pará, Minas Gerais, Mato Grosso, Paraná, Amazonas, 
Bahia, Tocantins, Santa Catarina, Maranhão, and Rio 
de Janeiro (PACHECO et al., 2024).

Climate change indirectly affects the spread 
of Bartonella spp. by disrupting the proliferation of 
blood-sucking arthropods. When the number of blood-
sucking arthropods increases under hot and humid 
conditions, such as during El Niño, the infection rate 
of Bartonella also appears to increase. These findings 
highlight the critical role of blood-sucking arthropods 
in Bartonella transmission (JIN et al., 2023).

Little information is available regarding the 
diversity of Bartonella. To date, B. henselae, B. quintana, 
B. clarridgeiae, and B. vinsonii subsp. berkhoffii, and 
B. vinsonii subsp. arupensis have been identified in 
humans and animals (BERNAL et al., 2023).

Occurrence of Bartonella spp. in bats
Bats carry several species of Bartonella, 

some of which infect humans. However, as the second 
largest group of mammals across multiple species, the 
role of bats as reservoirs for Bartonella species has 
not been fully explored in terms of species diversity 
or worldwide distribution. China, especially the north, 
is home to several endemic species of insectivorous 
bats; however, studies on Bartonella in bats in Brazil 
are scarce (HAN et al., 2017).

Vector-borne bacteria (Bartonella, 
Rickettsia, Borrelia, and Neorickettsia risticii) have 
been detected in the blood and tissues of bats worldwide. 
A study in Argentina reported the first detection of 
M. nigricans. Based on the molecular marker gltA, a 
high diversity of Bartonella was found in the studied 
bat species, which is consistent with previous reports 
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(Salvo et al., 2024). Bartonella spp. found in the 
Phyllostomidae family were related to findings from 
the New World family (South and Central America), 
whereas the Bartonella sp. from Vespertilionidae (M. 
nigricans) were grouped with sequences from the Old 
World family (SALVO et al., 2024).

The presence of Bartonella spp. in 
Chiroptera has been reported in the United Kingdom, 
Kenya, Taiwan, Peru, Nigeria, Puerto Rico, Finland, 
Madagascar, Costa Rica, Guatemala, French Guiana, 
Ganha, Algeria, and South Africa. In Brazil, the 
Bartonella genotype detected in a specimen of G. 
soricina sampled from the state of Tocantins was 
positioned far from the other Bartonella genotypes 
detected in the state of Paraná. These findings 
suggested the presence of different Bartonella 
genotypes among bats in Brazil (IKEDA et al., 2017).

Arantes et al. (2025) determined the 
occurrence and molecular identity of Bartonella spp. 
in 345 specimens of Culicoides Latreille collected 
from the Brazilian Amazon. Specimens were 
collected from Amazon National Park, Pará State, 
Brazil, where 86.7% (299/345) were positive using 
quantitative real-time PCR targeting the internal 
transcribed spacer (ITS) region.

KOSOY et al. (2007) conducted research 
with spleen and liver samples that were collected from 
102 bats from urban areas in the state of São Paulo, 
Brazil, and that were evaluated by real-time PCR. The 
positive samples were submitted to conventional PCR 
and subsequent sequencing to identify the species. In 
total, 3.9% of the bats were positive for Bartonella 
spp. in real-time PCR, and 2.9% were sequenced. Of 
the positive bats, two were Artibeus lituratus and two 
were Myotis nigricans.

Recently, ALCÂNTARA et al. (2020) 
found molecular evidence of Bartonella sp. DNA 
in opossums captured from peri-urban areas of the 
Atlantic Forest of Rio de Janeiro, with an infection 
rate of 40-46%; however, the species of Bartonella 
involved has yet to be characterized.

GOMEZ-PUERTA et al. (2025) identified 
the molecular diversity of Bartonella spp. in bats 
from the Peruvian Amazon. Blood samples from 62 
bats were analyzed molecularly for the detection 
of Bartonella spp. by amplifying the region of the 
internal transcribed spacer (ITS) 16S-23S and citrate 
synthase gene (gltA). Amplification of the ITS region 
revealed the presence of Bartonella spp. DNA was 
detected in 12 bats (19.4%). The bats included four 
Carollia perspicillata, three Uroderma bilobatum, 
two Phyllostomus hastatus, one Platyrrhinus infuscus, 
and one Noctilio albiventris. Partial analysis of the 

gltA gene successfully evaluated Bartonella genetic 
variants in 11 ITS-positive samples.

In light of the above, it is essential to 
continue monitoring potential Bartonella infections 
in this group to determine whether these mammals 
are resistant to Bartonella or susceptible to infection 
by this bacterium.

CONCLUSION

Bartonella sp. harbors several infectious 
agents with zoonotic potential, and the Amazon 
Region is among the main hotspots for pathogens 
transmitted by rodents and disseminated by bats. In 
addition, through this study, it is possible to generate 
data for future research on the prevalence of vector-
borne pathogens in the Amazon Region, especially 
in bats, followed by awareness campaigns and other 
single health interventions to reduce the risk of human 
and animal exposure to pathogens with the capacity 
for endemic infections, such as bartonellosis.
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