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  Abstract   
Background: Bartonella are facultative Intracellular gram-negative bacteria from the Bartonellaceae family. Several 
rodents associated with Bartonella species have been known to be transmitted by ectoparasites to animals and 
humans however, limited information is available about their epidemiology, host, vector, and species specificity, 
particularly in southern Tanzania. This study aimed to investigate the prevalence and molecular characterization of 

Bartonella species in rodents and their associated ectoparasites in Kilwa district, Southern part of Tanzania. 

Methods: A cross-sectional study was conducted to capture rodents using Sherman and Wire cage traps. Captured 
rodents were anesthetized using diethyl ether and dissected to extract spleen tissue. Ectoparasites were identified by 
examining their morphological features with a stereo microscope aided by ectoparasites identification keys. A total of 
138 rodent spleen tissue and 93 pools of ectoparasites were subjected to conventional polymerase chain reaction 
(PCR) and sequencing targeting the gltA gene of Bartonella species. 

Results: The overall prevalence of Bartonella species in rodents was 3.62% with a statistically significant difference in 
prevalence among species (χ² = 12.951, df = 5, p < 0.01) compared to 3.23% in ectoparasites with no significant 
differences across species (p > 0.05). Bartonella infections were 3.37% in M. natalensis, 3.27% in R. rattus and 50.0% 
in G. dolichurus. The Laelaps species and Xenopsylla cheopis were found infected by 6.67% and 2.70%, respectively, 
while Rhipicephalus appendiculatus was not infected by Bartonella species. Sequence analysis of rodents and 
ectoparasites showed that the obtained sequences in the current study were genetically closely related to Bartonella 
mastoids from Turkey, Bartonella species from Kenya, and uncultured Bartonella species from South Africa (99.50–
99.75% identity). 

Conclusion: The detection of Bartonella species in rodents and their associated ectoparasites implies the reservoir 
role of rodents and vectors in transmitting Bartonella species to humans and animals. The results suggest that further 
epidemiological studies need to be done to determine whether the identified Bartonella species could be responsible 
for animal and human cases of febrile illness in an area. 
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Background  
Bartonella are facultative Intracellular Gram-negative bacteria 

from the Bartonellaceae family [1]. Bartonella species are small 

pleomorphic coccobacilli bacteria, fastidious and slow-growing 

in vitro [2]. The Bartonella bears the name of the scientist who 

discovered Bartonella bacilliformis in 1905, Dr. Alberto 

Leonardo Barton Thomson [3]. Over 32 species of Bartonella 

have been formally validated across various host reservoirs, with 

many more yet to be discovered [4]. Bartonella can occupy a 

double niche, infecting erythrocytes and endothelial cells, with 

the ability to escape the host immune system [5]. Worldwide, 

rodents are reported to be the natural reservoir hosts of many 

disease pathogens such as Bartonella species, Leptospira species, 

Rickettsia species, and Yersinia pestis [6–8]. At least 22 rodents 

adapted species responsible for maintaining several zoonotic 

Bartonella species that are significant to public and veterinary 

health [4]. Bartonella species isolated from small mammals have 

public health implications, including Bartonella elizabethae, 

Bartonella tribocorum, and Bartonella grahamii [9,10]. The 

transmission of Bartonella is facilitated by blood-sucking 

arthropod vectors, including mites, fleas, lice, and ticks [11,12]. 

Additionally, Bartonella species can be transmitted directly to 

animals and humans through scratches from an infected reservoir 

host, such as cats, or by coming into contact with the infectious 
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feces of the animal [13]. Bartonella species have been detected 

in various hosts and vectors in many countries, including Israel, 

China, and the United States [14–16]. In Africa, Bartonella 

species have been detected in several countries, including 

Tanzania, South Africa, Nigeria, Kenya DR Congo, and 

Tanzania [10,17–19]. The detection of Bartonella species from 

rodent populations in Tanzania was first reported by Gundi et al. 

[19] in Mbulu District, where B. elizabethae, B. tribocorum, and 

B. queenslandensis were identified in field rodents. A subsequent 

study by Theonest et al. [20] reported the detection of B. 

tribocorum, B. rochalimae, B. elizabethae, and B. quintana in 

rodents and ectoparasites in Moshi. Additionally, Mhamphi et al.  

[21] reported the detection of B. elizabethae and B. tribocorum 

in rodents and ectoparasites in the Morogoro and Kigoma 

regions. Recently, there have been numerous global reports of 

bartonellosis in febrile individuals [22–24]. Clinical symptoms 

of Bartonella infections in humans include fever, chills, 

weakness, headache, endocarditis, myocarditis, splenomegaly, 

and lymphadenopathy [25,26]. In developing countries, the 

nonspecific symptoms associated with Bartonella infections can 

lead to misdiagnosis as other diseases, primarily due to the 

absence of a specific diagnostic test for Bartonella. This lack of 

specificity complicates the identification of these infections, 

which often resemble other febrile illnesses and chronic 

conditions, making accurate diagnosis challenging [20,27]. The 

interaction between rodents and ectoparasites creates a complex 

ecological web that contributes to the maintenance and 

dissemination of Bartonella species to animals and humans [20]. 

Even though various studies on bartonellosis in rodents and their 

ectoparasites have been carried out, the epidemiology of the 

disease is not well covered, especially in the southern part of 

Tanzania, including the Kilwa district, an area with a history of 

tourism [8,19,20,26]. This study aimed to determine the 

prevalence of Bartonella species and molecular identification of 

Bartonella species found in rodents and their ectoparasites from 

the Kilwa district, Tanzania. The findings of this study contribute 

to the development of epidemiological surveillance of this 

neglected public health disease, which can serve as a 

foundational resource for public health officials to create and 

implement effective strategies for disease control. 

 

Methods  
Study Area 

This study was conducted in the Kilwa district, one of the six 

administrative districts of Lindi region, Tanzania (Figure 1). As 

reported by the National Bureau of Statistics of Tanzania in 2022, 

Kilwa district covers an area of 14,999 square kilometers and has 

a total population of 297,676 people. Kilwa district is located 

between latitudes 8° 20′ and 9° 56′ and between longitudes 38° 

36′ and 39° 50′ East of Greenwich [28]. It shares borders with the 

Rufiji district to the north (Pwani region), the Indian Ocean to the 

east, and Lindi, Nachingwea, and Ruangwa districts to the south, 

while Liwale district lies to the west. The district experiences a 

tropical climate with a hot, humid rainy season from November 

to May, with peak rainfall in February and March. Annual 

rainfall ranges between 800 and 1,400 mm, and temperatures 

along the coast average between 22°C and 30°C, with 98-100% 

humidity and an annual rainfall of 1,034 mm [28]. The land cover 

and vegetation in the Kilwa district are defined by a low 

population density and natural vegetation, featuring Miombo 

woodlands, scattered trees, shrubs, and dense foliage [29].  

Figure 1: A map of the study area created in the Quantum Geographic Information 

System (QGIS). 

 

Study design and sampling strategies  

A cross-sectional study was conducted from January to February 

2023 using both random and purposive sampling methods of data 

collection. Five wards out of twenty-three, namely Masoko, 

Kivinje, Miteja, Kiranjeranje, and Mandawa were purposively 

selected to participate in this study based on the availability of 

rodents. Eight villages (Masoko, Kisiwani, Kivinje, 

Nangurukuru, Matandu, Hoteli tatu, Kiranjeranje, and Miteja) 

were purposively selected based on the presence of rodents. In 

each study village, trapping was conducted indoors in 

peridomestic, fallow land, and agricultural fields. 

  

Sample size determination 

The sample size for establishing the prevalence of Bartonella 

species in rodents was calculated using the formula: n=Z2 p (1-

p)/ d2) [18,19]. Where n= sample size, P= expected prevalence 

(set at 10%), d= desired precision 5%, and Z= statistics 

corresponding to the level of confidence (1.96 for 95% 

confidence). Therefore, the sample size for this study was 138 

rodents. 

 

Trapping procedures for rodents  

Sherman (LFA 7.5 × 9 × 23 cm) and wire cage traps were used 

to capture rodents outdoors. A total of 100 Sherman traps were 

used, arranged in a line, with a spacing of 5 to 10 meters apart 

[30]. For indoor trapping, 30 wire cage traps were used, targeting 

10 houses per village while considering the distance between the 

houses. In each selected house, 2 to 3 wire cage traps were 

placed, depending on the size of the house. Traps were baited 

with a mixture of peanut butter and maize flour with a 2:1 ratio 

(1000 g of peanut butter mixed with 500 g of maize flour) [26]. 

Traps were placed at each site for three consecutive nights and 

inspected every morning at 7:00 AM before moving to a different 

location. The captured rodents were humanely anesthetized with 

cotton wool soaked in diethyl ether and then placed in a lidded 

bottle [31]. For each captured rodent, the weight, sex, and 

external body measurements, including body length, tail length, 

and hindfoot length were recorded. Identification of the rodents 

followed the guidelines of [32]. 

 



                                             Waya P, et al., Journal of Ideas in Health (2025); 8(2):1273-1280                                                                   1275  

     
Collection of ectoparasites and spleen from rodents 

Each rodent was inspected for ectoparasites and combed using a 

fine comb and brushes. The ectoparasites from each trapped 

rodent were collected in a dish, separately counted, and placed in 

a labeled microvial containing 70% ethanol [33]. Each 

anesthetized rodent was pinned ventral side up on a clean 

dissection board. The ventral area of the rodent was cleaned with 

cotton wool soaked in ethanol before dissection. Clean forceps 

and scissors were then used for dissection to remove the spleen. 

Before dissecting a new animal, the dissection board, forceps, 

and scissors were thoroughly cleaned with bleach, water, and 

ethanol, as described by [34]. Both rodent spleen tissue and 

ectoparasite samples were transported in a cold chain to the Pest 

Management Laboratory for storage at a –20°C freezer, waiting 

for further analyses. 

 

Identification of ectoparasites 

Ectoparasites were identified in the SUA parasitology laboratory 

by examining their morphological characteristics with a Stereo 

microscope using a 10X objective lens, aided by ectoparasite 

identification keys [35,36]. Fleas were initially cleared by 

soaking them in a 10% potassium hydroxide (KOH) solution for 

24 hours. They were then rinsed in distilled water for 20 minutes 

and subjected to a series of ethanol concentrations (70%, 80%, 

95%, and absolute) for 30 minutes each to achieve gradual 

dehydration. After dehydration, the specimens were cleared with 

xylene for one hour. Finally, the fleas were mounted on 

microscope slides using dibutyl phthalate polystyrene-xylene 

(DPX) as the mounting medium, and a coverslip was applied for 

microscopic observation. The identified ectoparasites from each 

rodent of the same genus and or species were pooled (1-5 

ectoparasites per pool) according to their genus or species [21]. 

A total of 93 pools were obtained, including 74 pools of Laelaps 

species, 15 pools of X. cheopis, and four pools of R. 

appendiculatus. 

 

Genomic extraction of DNA from rodent spleen and 

ectoparasite pools  

DNA extraction from both rodent spleens and ectoparasites was 

done using the Quick-DNA™ Miniprep Plus Kit (Zymo 

Research), following the manufacturer's protocol. A piece of 

spleen tissue from each rodent was cut into small pieces, 

approximately 10 milligrams [20]. Pieces of spleen and pooled 

ectoparasite samples were crushed separately using a sterile 

mortar and pestle. The crushed samples were individually 

incubated at 56 oC to complete the lysis of tissue for three hours 

in a microcentrifuge tube containing 180 μl of tissue lysis buffer 

and 20 μL proteinase K [37]. In order to remove insoluble debris, 

the mixtures were centrifuged at 12,000 x g for 1 minute and the 

aqueous supernatant was transferred to a clean microcentrifuge 

tube. 400 μl of Genomic Binding Buffer was added to each tube 

and mixed thoroughly. The mixture was transferred to a Zymo-

Spin™ IC-XM Column in a collection tube and centrifuged at 

12,000 x g for 1 minute. The collection tubes with the flow 

through were discarded. 400 μl of DNA Pre-Wash Buffer was 

added to the column in a new collection tube and centrifuged for 

1 minute. The flow-through was discarded. 700 μl of g-DNA 

Wash Buffer was added and centrifuged for 1 minute, and the 

collection tube was emptied. 200 μl of g-DNA Wash Buffer was 

added and centrifuged for 1 minute. The collection tubes with the 

flow through were discarded. To elute the DNA, the Zymo-

Spin™ IC-XM Column was transferred to a clean 

microcentrifuge tube, and 50 μl DNA Elution Buffer was added, 

incubated for 5 minutes at room temperature, and then 

centrifuged for 1 minute. The DNA's purity and concentration 

were measured using a Nanodrop spectrophotometer at 260 and 

280 nm wavelengths. The extracted DNA was stored at −20 °C 

until PCR testing. 

 

PCR amplification 

Conventional PCR amplification of citrate synthase (gltA) was 

done using primer sequences shown in Table 1. Positive control 

(Ectoparasite Bartonella DNA extract) was obtained from a 

previous study by Mhamphi et al. [21] and nuclease-free water 

was used as a negative control in each PCR run. PCR was done 

using One Taq® Quick-Load 2X Master Mix with Standard 

Buffer from BioLabs. Two microliters of DNA templates were 

added into the microtube containing a mixture of 4 μL of 5 x 

HOT FIREPol® Blend Master Mix Ready to Load (from Solis 

Biodyne, Riia 185a, 51014 Tartu, Estonia), 0.5μL of forward 

primer (Bart-F), 0.5 μL of reverse primer (Bart-R) and 15μL of 

nuclease-free water, resulting in a total reaction volume of 20.0 

μL. The cycling conditions included an initial denaturation at 95 
oC for 12 min, followed by 40 cycles of 95 ⁰C for 20 s, 59 ⁰C for 

20 s and 72 ⁰C for 35 s. A final extension at 72 ⁰C for 5 min was 

performed to complete the extension.

Table 1: Primer sequences used for the detection of Bartonella DNA 

Primer Name Orientation Primer sequence (5' to 3’) Amplicon size (bp) 

Bart-F Forward CGTAATGATCTYAGTTAYGCTGCAAA 429 

Bart-R Reverse AGAAGTGGATCATTTTGAATRTTBARYTC 

Gel electrophoresis of PCR products  

Agarose gel of 1.5% was prepared by dissolving 1.5 grams of 

agarose in 100 mL of Tris borate EDTA buffer (TBE) in a conical 

flask, heating it until fully dissolved, and staining it with 10 μL 

of SafeView™ Classic DNA staining dye (Applied Biological 

Materials Inc.). A volume of 4 μL from each sample of PCR 

product was loaded into the gel wells, with 4 μL of 100 bp DNA 

ladder loaded in the first well to indicate fragment sizes. The 

voltage was set to 100 V and electrophoresis was run for 60 

minutes. The gel was transferred to the gel documentation 

machine (Gel Doc™ EZ Imager from Bio-Rad Laboratories) for 

visualization. A sample was considered positive if a clearly 
defined DNA band of approximately 429 bp was visible in the 

gel.  

 

Sequencing and creation of consensus sequences  

PCR-positive product samples and primers used for 

amplification of Bartonella species were sent to Macrogen 

Europe in Amsterdam, Netherlands, for sequencing to confirm 

for Bartonella species. Forward and backward reads from 

sequencing were cleaned, edited, and assembled using Genious 

Primer software version 2024.0.7 to make consensus sequences 
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for analyses.  The assembled consensus sequences with about 

429 base pairs were compared with Bartonella species sequences 

deposited in the GenBank nucleotide database using the Basic 

Local Alignment Search Tool (BLAST), to confirm the sequence 

similarity and taxonomic identity. The taxonomic identification 

was based on BLAST results having both the highest percentage 

identity, query cover, and the minimum E-value. 

 

Multiple Sequence Alignment and Phylogenetic Analysis 

Sequential alignment was generated using a built-in ClustalW 

implementation in Molecular Evolutionary Genetics Analysis 

(MEGA) 11.0.13 software. The phylogeny test was used to assess 

the reliability of the phylogenetic tree using a neighbor-joining 

method for tree construction based on the Tamura-Nei model, 

with 1000 bootstrap replicates [38]. The candidate sequences of 

this study with accession numbers PQ685658, PQ685659, 

PQ685660, PQ685661, PQ685662, PQ685663, and 5 sequences 

of 7 different Bartonella species retrieved from the National 

Centre for Biotechnology Information (NCBI) nucleotide 

database, were used to construct a phylogenetic tree. One 

Rickettsia felis downloaded from GenBank with accession 

number JF448473 was used as the outgroup for rooting the tree  

in the analysis [39]. 

Data analysis  

Data were entered, organized, and cleaned using Microsoft Excel 

before actual analysis. Descriptive statistics was used to calculate 

the prevalence of Bartonella species in rodents and ectoparasites 

using SPSS statistical software version 4.2.2. The chi-square test 

was used to determine the difference in Bartonella prevalence in 

rodents and ectoparasites between locations, sex, age, species, as 

well as habitats. The findings were considered statistically 

significant at p<0.05. 

 

Results 
Rodent species composition and abundance of ectoparasites 

A total of 138 rodents were captured inside houses, peridomestic, 

fallow land, and agricultural habitats, with M. natalensis being 

the most prevalent rodent species (64.49%), more than other 

rodent species (Table 2). A total of 81 rodents were found to be 

infested by ectoparasites such as mites, fleas, and ticks. The 

ectoparasites identified from M. natalensis, R. rattus, and G. 

leucogaster included Laelaps species, X. cheopis, and R. 

appendiculatus, with Laelaps species being the most abundant 

ectoparasite species 94.00% than other species (Table 3).  

 

Table 2: Species composition of captured rodents and their habitats 

Rodent species Habitats Total Proportion (%) 

Inside houses Peridomestic  Fallow land Agriculture field 
  

M. natalensis 0 22 23 44 89 64.49 

R. rattus 31 0 0 0 31 22.46 

G. leucogaster 0 10 0 1 11 7.97 

A. wilsoni 0 1 0 3 4 2.90 

G. dolichurus 0 0 1 1 2 1.45 

A. chrysophilus 0 0 0 1 1 0.72 

Total 31 33 24 50 138 100 
 

Table 3: Abundance of ectoparasite species on each rodent species 

Rodent species Ectoparasites Total Proportion (%) 

Laelaps species X. cheopis R. appendiculatus 

M. natalensis 341 11 4 356 92.95 

R. rattus 9 8 0 17 4.44 

G. leucogaster 10 0 0 10 2.61 

A. wilsoni 0 0 0 0 0 

G. dolichurus 0 0 0 0 0 

A. chrysophilus 0 0 0 0 0 

Total 360 19 4 383 100 

Proportion (%) 94.00 4.96 1.04   

Prevalence of Bartonella DNA in rodent tissues  

The prevalence of Bartonella species DNA in rodent tissues was 

3.62 % (n=5/138). The study found M. natalensis, G. dolichurus, 

and R. rattus to be infected with Bartonella species among the six 

rodent species. Specifically, Bartonella species DNA was 3.37% 

(n=3/89) in M. natalensis, 50% (n=1/2) in G. dolichurus, and 

3.23% (n=1/31) in R. rattus. The prevalence of Bartonella species 

DNA in rodents differed significantly among rodent species (χ² 

= 12.951, df = 5, **p < 0.01). However, no significant differences 

(p > 0.05) were found in Bartonella prevalence between different 

sexes, ages, habitats, and villages in rodents. 

 

Prevalence of Bartonella DNA in ectoparasite pools 

The prevalence of Bartonella species DNA in ectoparasite pools 

was 3.23 % (n=3/93). The prevalence of Bartonella species DNA 

based on ectoparasite species was 2.70 %, (n=2/74) and 6.67% 

(n=1/15) in Laelaps species and X. cheopis pools, respectively. 

No Bartonella DNA was detected in pools of R. appendiculatus. 

No significant differences (p > 0.05) were observed in the 

prevalence of Bartonella DNA between different ectoparasite 

species or among rodent ectoparasites across all sexes and ages. 

 

Results of BLAST and phylogenetic analysis  

All sequences were identified as B. mastomydis with percentage 

identity ranging from 99.50% to 99.75% from those found in 

GeneBank. Sequences were similar to those previously identified 

by B. mastomydis, with accession numbers OQ305212.2 and 

OQ305213.2 from Turkey. Also, candidate sequences were 

phylogenetically related to Bartonella species with accession 

number KM233487.1 from Kenya by 99.50% and Uncultured 

Bartonella species with accession number HM749297.1 from 

South Africa by 99.71% (Figure 2).  
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Figure 2: Phylogenetic tree showing the relatedness of the Bartonella gltA gene sequences (429 bp gene fragments) derived from rodents and ectoparasites along with 

reference sequences from the GenBank database. The phylogenetic tree was constructed using the neighbor-joining method based on a Kimura 2-parameter substitution 

model [38] 

 
Discussion  
The study highlighted the epidemiology of Bartonellosis by 

detecting Bartonella DNA from M. natalensis, R. rattus, and G. 

leucogaster rodents and ectoparasites such as Laelaps species and 

X. cheopis. The overall prevalence of Bartonella species in 

rodents and ectoparasites was 3.62% and 3.23% in rodents and 

ectoparasites, respectively. Detection of Bartonella DNA from 

rodent and ectoparasite populations suggests a potential risk for 

domestic animal and human infections through bites from 

infected ectoparasites or when they come into contact with 

infected rodents, especially in urban areas where rodents and 

humans coexist closely. The prevalence of Bartonella DNA from 

this study is lower in comparison to other studies. Theonest et al. 

[20] reported a prevalence of Bartonella of 15% from rodents and 

27.5% from ectoparasites in Moshi. The study of Lipatova et al. 

[40] reported a 23.7% prevalence of Bartonella in small 

mammals,29.1% in fleas, and 3.7% in ticks. Kamani et al. [10] 

found a 26% prevalence of Bartonella in rodents and 28% in 

ectoparasites of Nigerian rodents. The variation in the detection 

of Bartonella from rodents and ectoparasites can be attributed to 

different host species, habitat geographical differences, and the 

distribution of arthropod vectors. The prevalence of Bartonella 

species was significantly higher in G. dolichurus compared to 

other rodent species. This can be attributed to the lower number 

of G. dolichurus captured, though more studies are required to 

prove this assumption. The findings correlate with Halliday et al. 

[19] who reported a higher prevalence of 100% of Bartonella 

species in G. dolichurus compared to other species in the Mbulu 

district in Tanzania. The study reported a relatively low 

prevalence of Bartonella species observed in R. Rattus. This is in 

line with several recent studies suggesting that the prevalence of 

Bartonella in Rattus found in Africa could be low compared to 

the population of Rattus found in Asia [18,19,41]. This could be 

attributed by host escape during colonization result from host 

escape during colonization, where relatively small founding 

populations of invading species can leave their parasites behind 

when settling in new areas [18,42]. The study shows that rodent 

sex does not influence the prevalence of Bartonella species, 

indicating that both males and females have an equal likelihood 

of being exposed to and infected by Bartonella species. This 

study is in line with Jian et al. [43] and Yao et al. [44] reported 

no significant difference in the detection rate of Bartonella 

species associated with either gender of the rodents. The study 

contradicts Mariën et al. [45] found female M. natalensis to be 

more prone to Bartonella species infection, possibly due to their 

unusual social behavior of grooming. Although Laelaps species 

were the most abundant ectoparasites, as they spend most of their 

life on hosts study found no statistically significant difference in 

the prevalence of Bartonella DNA among ectoparasite pools, 

suggesting all ectoparasite species play an equal role in 

transmitting Bartonella infections in rodent populations. 

Previous research reported Bartonella prevalence rates of 1.7% 

in mites and 25.8% in X. cheopis in Thailand [46], 29.1% in fleas 

and 3.7% in ticks in Lithuania [40], and 27.5% in X. cheopis in 

northern Tanzania [20]. This study found no significant 

differences in the prevalence of Bartonella DNA among 

ectoparasites collected from rodents of various sexes and ages. 

This suggests that ectoparasites from both male and female 

rodents, regardless of their age, have similar levels of exposure 

and play an equal role in the transmission of Bartonella 

infections. These results are consistent with those of Thomas et 

al. [8], who also reported no significant differences in Bartonella 

species prevalence among ectoparasites from rodents of different 

sexes. However, their findings differed regarding age, as they 

noted that ectoparasites from adult male rodents had a higher 

exposure to Bartonella infections compared to those from 

juvenile rodents in Morogoro. The prevalence of Bartonella 

DNA in rodents and ectoparasites was found to be mostly similar, 

highlighting the role of ectoparasites as potential vectors in 

spreading Bartonella infections among rodent populations of the 

Kilwa district. The detection of Bartonella DNA from rodents 

and ectoparasites from rodents found inside houses and 

Agricultural fields suggests a potential risk for transmission of 



                                             Waya P, et al., Journal of Ideas in Health (2025); 8(2):1273-1280                                                                   1278  

     
Bartonella infection to domestic animals and humans, either 

directly through contact with rodents or indirectly through 

vectors such as fleas and mites [26]. It also provides a need for 

ongoing surveillance and monitoring of rodents and their 

ectoparasites to better understand the epidemiology of Bartonella 

and its potential impact on domestic animals and human health. 

The phylogenetic analysis of 22 nucleotide sequences, including 

six candidate sequences from this study and 16 reference 

sequences from NCBI, revealed significant evolutionary 

relationships, with all candidate sequences of rodents and 

ectoparasites clustered within a single clade, suggesting common 

ancestry of that clade. Sequence analysis indicated that all 

sequences in GenBank were closely related to Bartonella 

mastomydis (OQ3052212.2 and OQ305213.2) from Turkey, 

Bartonella species (KM233487.1) from Kenya [18], and 

uncultured Bartonella species (JQ352089.1) from South Africa 

[47]. Identified Bartonella strains were observed in M. natalensis 

G. dolichurus and R. rattus rodents. The clustering of Tanzanian 

Bartonella candidate sequences with those from Turkey, Kenya, 

South Africa, Israel, Egypt, and Ghana suggests a shared 

evolutionary history and common ancestry among these 

geographically distant populations. This could be attributed to 

host migration or human activities like tourism that may have 

contributed to the spread of this pathogen. The sequences showed 

over 99% similarity to B. mastomydis, which was discovered for 

the first time in rodents of the genus Mastomys in Benin [48]. 

This study identified B. Mastomydis in M. natalensis, G. 

dolichurus, and R. rattus rodents as well as in ectoparasites such 

as Laelaps species and X. cheopis. This finding suggests that B. 

Mastomydis can cut across different rodent species through the 

ectoparasite they harbor and increasing evidence for a lack of 

host specificity as the same Bartonella species can be identified 

from a diverse range of rodent hosts and their ectoparasites [43]. 

This aligns with findings from a study by Abreu‐Yanes et al. [9], 

which reported the presence of B. mastomydis in Mus musculus 

domesticus in Spain. This study employed short sequences of a 

single gene target only(gltA) for molecular detection and 

characterization. The gltA gene has shown potential as a useful 

tool, as multiple studies have demonstrated that it is more 

specific and capable of displaying significant variation 

[10,18,21,41]. However, other studies suggest that using multiple 

genes enhances genotype identification and characterization 

[19,20,48]. Therefore, Longer sequences from multiple genes 

would be required to robustly identify and confirm Bartonella 

species. 

 

Conclusion  
This study highlighted the prevalence of Bartonella species and 

the genetic characterization of Bartonella genotypes in rodents 

and ectoparasites from the Kilwa district using the gltA gene. The 

findings suggest that M. natalensis, G. dolichurus, and R. rattus 

serve as significant reservoir hosts for B. mastomydis, with 

Laelaps species and X. cheopis acting as important vectors 

facilitating the transmission of Bartonella infections to both 

animals and humans. These results suggest that further 

epidemiological studies need to be done to determine whether the 

identified Bartonella species is a zoonotic species and if it could 

be responsible for animal and human cases of febrile illness in an 

area and also employ other genes to identify and characterize 

Bartonella species.  
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