
RESSALVA 

Atendendo solicitação do(a) 
autor(a), o texto completo desta 
dissertação será disponibilizado 
somente a partir de 02/08/2025. 



UNIVERSIDADE ESTADUAL PAULISTA – UNESP 

FACULDADE DE CIÊNCIAS AGRÁRIAS E VETERINÁRIAS (FCAV) 

CAMPUS DE JABOTICABAL 

ZOONOTIC VARIANTS OF Bartonella henselae 

CIRCULATING AMONG CLINICAL PATIENT AND BLOOD 

DONOR CATS IN CENTRAL-WESTERN BRAZIL

Lorena Freitas das Neves 

Médica Veterinária 

2024 



 
 

UNIVERSIDADE ESTADUAL PAULISTA – UNESP  

FACULDADE DE CIÊNCIAS AGRÁRIAS E VETERINÁRIAS (FCAV) 

CAMPUS DE JABOTICABAL 

 

 

 

 

 

ZOONOTIC VARIANTS OF Bartonella henselae 

CIRCULATING AMONG CLINICAL PATIENT AND BLOOD 

DONOR CATS IN CENTRAL-WESTERN BRAZIL 

 

 

 

Lorena Freitas das Neves 

Orientador: Prof. Dr. Marcos Rogério André 

Dissertação apresentada à Faculdade de 
Ciências Agrárias e Veterinárias – Unesp, 
Câmpus de Jaboticabal, como parte das 
exigências para a obtenção do título de Mestre 
em Ciências Veterinárias, área de concentração 
em Saúde Única. 

 

 

 

 

2024 



N518z
Neves, Lorena Freitas das

    Zoonotic variants of Bartonella henselae circulating among clinical

patient and blood donor cats in central-western Brazil / Lorena Freitas

das Neves. -- Jaboticabal, 2024

    32 p. : il., tabs.

    Dissertação (mestrado) - Universidade Estadual Paulista (UNESP),

Faculdade de Ciências Agrárias e Veterinárias, Jaboticabal

    Orientador: Marcos Rogério André

    1. Bartonella spp.. 2. Diagnóstico Molecular. 3. Multilocus Sequence

Typing (MLST). 4. Saúde Única. 5. Felis catus. I. Título.

Sistema de geração automática de fichas catalográficas da Unesp. Dados fornecidos pelo autor(a).



 
 

Impacto potencial desta pesquisa 

Os gatos têm se tornado uma escolha cada vez mais popular entre os animais de 

estimação no Brasil. Tal crescimento também aumenta os riscos de transmissão de 

zoonoses. Gatos são os principais reservatórios de Bartonella henselae, Bartonella 

clarridgeiae e Bartonella koehlerae, bactéria zoonóticas de distribuição mundial e de 

importância em Saúde Pública. Para auxiliar futuras ações de controle das 

bartoneloses, é fundamental investigar a ocorrência e diversidade de variantes de B. 

henselae, principal agente causador da Doença da Arranhadura do Gato (DAG). Ao 

expandir o conhecimento acerca da diversidade de variantes genéticas zoonóticas de 

B. henselae (ST1, ST2 e ST5) em gatos no centro-oeste do Brasil, nosso estudo 

contribui para o entendimento da epidemiologia molecular de infecções por este 

agente no Brasil. Além disso, ao evidenciar exposição/infecção por Bartonella spp., 

por meio de métodos sorológicos, microbiológicos e moleculares em gatos doadores 

de sangue, o presente estudo enfatiza o potencial risco de transmissão de Bartonella 

spp. por transfusões sanguíneas.  

 

Potential impact of this research  

Cats have become an increasingly popular choice for pets in Brazil. This growth also 

increases the risks of zoonotic transmission. Cats are the primary reservoirs of 

Bartonella henselae, Bartonella clarridgeiae, and Bartonella koehlerae, zoonotic 

bacteria of global distribution and significance for public health. To assist future control 

efforts for bartonelloses, it is essential to investigate the occurrence and diversity of B. 

henselae variants, the main causative agent of Cat Scratch Disease (CSD). By 

expanding knowledge about the diversity of zoonotic genetic variants of B. henselae 

(ST1, ST2, and ST5) in cats from central-western Brazil, our study contributes to the 

understanding of the molecular epidemiology of infections caused by this agent in 

Brazil. Additionally, by demonstrating exposure/infection by Bartonella spp. through 

serological, microbiological, and molecular methods in cat blood donors, the present 

study highlights the potential risk of Bartonella spp. transmission through blood 

transfusions. 
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VARIANTES ZOONÓTICAS DE Bartonella henselae CIRCULANDO ENTRE 

PACIENTES CLÍNICOS E GATOS DOADORES DE SANGUE NO CENTRO-OESTE 

DO BRASIL 

 

RESUMO – Bartonella spp. apresenta uma preocupação significativa para a saúde 

global, sendo que Bartonella henselae representa uma das espécies mais prevalentes 

implicadas em várias doenças humanas. Estudos anteriores exploraram a possível 

transmissão de Bartonella spp. por transfusões de sangue em humanos, ressaltando 

sua relevância zoonótica. Embora vários estudos tenham mostrado a ocorrência 

generalizada de B. henselae em gatos do Brasil, a diversidade genética deste agente 

zoonótico permanece em grande parte desconhecida. O presente estudo teve como 

objetivo investigar a ocorrência e a diversidade genética de B. henselae em amostras 

de sangue de gatos domésticos coletadas em clínicas veterinárias e de doadores de 

sangue felinos do centro-oeste do Brasil, utilizando técnicas sorológicas, 

microbiológicas e moleculares. Amostras de soro foram submetidas à Reação de 

Imunofluorescência Indireta (RIFI) para investigar a frequência de anticorpos IgG anti-

B. henselae na população de gatos estudada. Um ensaio de PCR em tempo real 

quantitativa (qPCR) baseado na região do rRNA 16-23S (ITS) foi utilizado para a 

detecção molecular de Bartonella spp. em amostras de sangue, tanto antes quanto 

após incubação em um meio pré-enriquecido para Bartonella Alpha Proteobacteria 

Growth Medium (BAPGM), assim como para confirmar a identidade das colônias 

isoladas em ágar de chocolate. Anticorpos IgG anti-Bartonella sp. foram detectados 

em 60,75% (96/158) das amostras de soro (33/67 gatos de clínicas veterinárias; 63/91 

doadores de sangue). Na qPCR, 32% (32/100) e 46% (46/100) dos gatos de clínicas 

veterinárias e doadores de sangue, respectivamente, foram positivos para Bartonella 

spp. Após a incubação das amostras de sangue em meio líquido BAPGM, 61 amostras 

(78,20%) que mostraram-se previamente negativas na qPCR para sangue, tornaram-

se positivas na qPCR para Bartonella spp. DNA da Bartonella e soropositividade para 

o antígeno de B. henselae foram detectados simultaneamente em 25,3% (40/158) dos 

gatos. Três cepas de B. henselae foram isoladas com sucesso, sendo duas originárias 

de gatos amostrados em clínicas veterinárias e uma de um doador de sangue felino. 

Multi-locus Sequencing Typing (MLST) revelou a ocorrência das variantes zoonóticas 

de B. henselae Sequencing Typing (ST)1, ST2 e ST5. O presente estudo mostrou, 
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pela primeira vez, a ocorrência de Bartonella spp. em doadores de sangue felinos na 

América do Sul, destacando os potenciais riscos de transmissão de variantes 

zoonóticas de B. henselae por transfusão de sangue para gatos. Foi observada uma 

maior ocorrência de Bartonella spp. entre os doadores de sangue felinos. Como 

25.95% (9/41) das amostras de soro de gatos doadores positivos para Bartonella spp. 

na qPCR mostraram-se negativas na RIFI para B. henselae, a sorologia não pode ser 

usada para verificar a exposição/infeção por Bartonella em doadores de sangue 

felinos. Este é o primeiro relato de uma variante zoonótica de B. henselae (ST5) em 

doadores de sangue felinos. ST2 é documentado pela primeira vez em gatos no 

continente americano. 

Palavras-chave: Bartonelose, Doença da Arranhadura do Gato, MLST, Sequence 

Type, RIFI 
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ZOONOTIC VARIANTS OF Bartonella henselae CIRCULATING AMONG CLINICAL 

PATIENT AND BLOOD DONOR CATS IN CENTRAL-WESTERN BRAZIL 

 

ABSTRACT – Bartonella spp. present a significant global health concern, with 

Bartonella henselae emerging as one of the most prevalent species implicated in 

several human diseases. Previous studies have explored the potential transmission of 

Bartonella via blood transfusions in humans, underscoring the zoonotic relevance. 

Although several studies have shown the widespread occurrence of B. henselae in 

cats from Brazil, the genetic diversity of this zoonotic agent remains largely unknown. 

The present study aimed to investigate the occurrence and genetic diversity of B. 

henselae in blood samples from domestic cats sampled in veterinary clinics and cat 

blood donors from central-western Brazil, using serological, microbiological and 

molecular techniques. Serum samples were subjected to Indirect Fluorescence 

Antibody Test (IFAT) to investigate the frequency of IgG antibodies in the cat 

population studied herein. A real-time quantitative real-time PCR (qPCR) assay for 

Bartonella spp. targeting the 16-23S rRNA (ITS) region was used for molecular 

detection of Bartonella spp. in blood samples both before and after incubation in a pre-

enrichment Bartonella Alpha Proteobacteria Growth Medium (BAPGM), as well as to 

confirm the identity of colonies isolated onto chocolate agar. Antibodies anti-Bartonella 

sp. were detected in 60.75% (96/158) of the serum samples (33/67 cats from veterinary 

clinics; 63/91 blood donors). In qPCR, 32% (32/100) and 46% (46/100) cats from 

veterinary clinics and cat blood donors were positive for Bartonella spp. After 

incubating blood samples in BAPGM liquid medium, 61 samples (78.20%) previously 

negative in blood-qPCR turned out positive in the qPCR for Bartonella spp.. Bartonella 

spp. DNA and seropositivity for B. henselae antigen were concurrently detected in 

25.3% (40/158) of the cats.  Three B. henselae strains were successfully isolated, two 

originating from cats sampled in veterinary clinics, and one from a cat blood donor. 

Multi-locus Sequencing Typing (MLST) revealed the occurrence of the B. henselae 

zoonotic variants Sequence Type (ST)1, ST2 and ST5. The present study showed, for 

the first time, the occurrence of Bartonella spp. in cat blood donors in South America, 

highlighting the potential risks of transmission of zoonotic B. henselae variants by 

blood transfusion to cats. Higher occurrence of Bartonella spp. was observed among 

cat blood donors. Since 25.95% (9/41) of the serum samples from Bartonella qPCR-
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positive blood donors cat showed to be negative in the IFAT for B. henselae, serology 

cannot be used to check the Bartonella exposure/infection in cat blood donors.  This is 

the first report of a zoonotic B. henselae variant (ST5) in cat blood donors. ST2 is 

documented for the first time in cats in the American continent. 

 

Keywords: Bartonellosis, Cat Scratch Disease, MLST, Sequence Type, IFAT
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CHAPTER 1 – GENERAL CONSIDERATIONS 

1. INTRODUCTION

The evolution of diagnostic methodologies has significantly enhanced the 

identification and detection of Bartonella species. Bartonella genus comprises 

pleomorphic and Gram-negative bacteria, thriving in fastidious and aerobic conditions 

with preference for capnophilia. These oxidase-negative organisms are members of 

2 subgroup of Proteobacteria, which primarily infect erythrocytes and endothelial 

cells.  

Cats play a role as the main reservoirs for Bartonella henselae, Bartonella 

clarridgeiae, and Bartonella koehlerae. The transmission of these agents among cats 

occurs through feces of the cat flea Ctenocephalides felis felis. Humans can become 

infected through the inoculation of viable B. henselae organisms through scratches or 

bites containing feces of infected C. felis. Bartonella henselae is the main causative 

agent of Cat Scratch Disease (CSD) in humans, often characterized by regional 

lymphadenopathy and fever. There is a potential risk of Bartonella transmission during 

blood transfusions in humans. When it comes to cats, although there are no reports of 

natural infection, there is evidence of the transmission of B. henselae through blood 

transfusion via experimental infection. 

Despite a plethora of studies on the occurrence of Bartonella spp. in cats from 

several regions of Brazil, which reported prevalence ranging from 1.6 to 90.2%, the 

genetic diversity of B. henselae in Brazil have been scarcely investigated. Multiple 

Locus Sequence Typing (MLST) has been used as the main tool to genotype B. 

henselae isolates around the world, allowing the discrimination of 38 B. henselae 

Sequence Types (ST) in Argentina, Australia, the United Kingdom, the United States, 

New Zealand, Turkey, Brazil, China, Japan, Algeria, Israel, and others European 

countries (Croatia, Spain, Czech Republic, Italy, Switzerland, Sweden, Germany, 

Netherlands, France, and Denmark).  In Brazil, only two studies so far have genotyped 

B. henselae strains isolated from cats in the states of Minas Gerais (ST37), São Paulo

(ST9), and Goiás (ST1 and ST5). 

Foremost, in order to shed light on the molecular epidemiology of Bartonella 

infection in domestic cats and specially in cat blood donors, studies aiming at 

investigating genetic variants of B. henselae in Brazil are much needed. This work 
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aimed to investigate the occurrence and genetic diversity of B. henselae in cat blood 

donors and cats associated to clinics accredit to a laboratory from Brasília, Distrito 

Federal, Midwest of Brazil, using serological, microbiological and molecular 

techniques. 



50 

5. Conclusions

The present study showed, for the first time, the occurrence of Bartonella in 

cat blood donors in South America and the potential risks of transmission of 

zoonotic B. henselae variants by blood transfusion to cats. A higher occurrence of 

Bartonella spp. DNA was observed among cat blood donors when compared to 

cats accredited veterinary clinics. Similarly, IFAT showed a high level of exposure 

to Bartonella spp. among the studied population. The lack of agreement among the 

methods evaluated in this study, with significant differences among proportions of 

positive outcomes, indicate that a single test is not sufficient to show 

evidence of Bartonella exposure/infection. The combination of different methods 

is necessary to improve Bartonella spp. diagnostic accuracy in cats. IFAT cannot 

be used as a screening method to check the Bartonella infection/exposure in 

cat blood donors. Three B. henselae variants were detected among cats sampled 

in Federal District, midwestern Brazil, namely ST1, ST2 and ST5. This is the first 

report of a zoonotic B. henselae variant (ST5) in cat blood donors. ST2 is 

documented for the first time in cats in the American continent. 
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