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• First identification of Bartonella coopersplainsensis in wild rodents 
(Rattus norvegicus) in Greece. 
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Β Η ταυτοποίηση της Bartonella coopersplainsensis σε άγρια τρωκτικά 
(Rattus norvegicus) για πρώτη φορά στην Ελλάδα. 

Ε. Παπαδογιαννάκης^νΜ, CertSAD, PhD, Γ. Σπανάκος1* PhD, Ι. Κοντού3 MD, ΜΡΗ, 
Β. Κοντός* DVM, PhD, Ε. Βελονάκης0Μϋ, PhD, Δ. ΣκλήβαςαΜΡΗ, Χ. Κουτής0 MD, PhD 

α Τομέας Κτηνιατρικής Δημόσιας Υγείας, Εθνική Σχολή Δημόσιας Υγείας, Αθήνα 
b Τομέας Παρασιτολογίας, Εντομολογίας και Τροπικών Νοσημάτων, Εθνική Σχολή Δημόσιας Υγείας, Αθήνα 

c Τομέας Μικροβιολογίας και Εφαρμοσμένης Ανοσολογίας, Εθνική Σχολή Δημόσιας Υγείας, Αθήνα 
d Τομέας Δημόσιας Υγιεινής, TE.Ι. Αθήνας 

ABSTRACT. This study was a preliminary attempt to detect Bartonella sp. in tissues (liver and heart) obtained from wild rodents 

{Rattus norvegicus) in central Greece. Eighteen (18) liver and eighteen (18) heart samples were examined, which were obtained 

from twenty three (23) animals. Two (2) liver samples were found positive, while the heart samples examined were found negative 

for Bartonella sp. 16S-23S intergenic spacer rDNA gene by PCR. Sequencing of the positive PCR products and comparison with 

those available in GenBank using the BLAST program revealed the same species of Bartonella in both positive samples with 100% 

sequence homology to Bartonella coopersplainsensis. 

Keywords: Bartonella coopersplainsensis, Rattus norvegicus, Greece, PCR 

ΠΕΡΙΑΗΨΗ. Η μελέτη αυτή ήταν μια πρώτη προσπάθεια για ανίχνευση της Bartonella sp. σε ιστούς (ήπαρ και καρδιά) που 

πάρθηκαν από άγρια τρωκτικά {Rattus norvegicus) στην κεντρική Ελλάδα. Εξετάστηκαν δεκαοκτώ (18) δείγματα ήπατος και 

δεκαοκτώ (18) δείγματα καρδιάς, τα οποία προέρχονταν από είκοσι τρία (23) ζώα. Δυο (2) δείγματα ήπατος βρέθηκαν θετικά 

ενώ όλα τα δείγματα καρδιάς ήταν αρνητικά για το γονίδιο 16S-23S intergenic spacer rDNA της Bartonella sp. Η αλληλουχία 

των βάσεων του DNA των θετικών δειγμάτων και η σύγκριση με τα διαθέσιμα δεδομένα της GenBank με τη χρησιμοποίηση 

του προγράμματος BLAST, αποκάλυψε το ίδιο είδος Bartonella και στα δύο θετικά δείγματα με 100% ομοιότητα με την 

αλληλουχία των βάσεων της Bartonella coopersplainsensis. 
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The genus Bartonella includes fastidious, Gram-

negative, aerobic, facultatively intracellular bacilli 

of erythrocytes and endothelial cells of various mam­

mals. A significant number of Bartonella species is 

considered zoonotic pathogens and, apart from 

humans, they can infect several animal species includ­

ing rodents, ruminants, cats and dogs (Breitschwerdt 

and Kordick 2000). In addition, Bartonella species have 

been detected in several arthropod vectors like fleas, 

lice and ticks (Billeter et al. 2008). It has been reported 

that Bartonella species are widely distributed among 

rodents in southern China (Ying et al. 2002), Thailand 

(Castle et al. 2004), Bangladesh (Bai et al. 2007), 

Europe (Birtles and Harrison 1994, Ellis et al. 1999, 

Engbaek and Lawson 2004) and America (Kosoy et al. 

1997, Ellis et al. 1999). There has been only one report 

in which three Bartonella strains have been detected in 

wild rodents in northern Greece (Tea et al. 2004). 

This study was a preliminary attempt to detect 

Bartonella sp. in tissues (liver and heart) obtained from 

wild rodents (Rattus norvegicus) in Greece. 

All animals were live trapped at randomly selected 

suburban areas in the cities of Athens and Piraeus (it 

is the greater Athens area) in central Greece. Wire 

mesh traps were put from 6 p.m to 7 a.m. 

Upon arrival at the Molecular Biology Laboratory 

of the National School of Public Health, the rodents 

were given general anaesthesia using a combination of 

xylazine and ketamine intramuscularly. Under aseptic 

conditions, the liver and heart were removed and the 

animal was then euthanized. A small part of the 

excised tissues was placed in sterile eppendorf tubes 

and stored at -80 ° C until DNA isolation. Samples were 

handled under sterile conditions to avoid the risk of 

cross-contamination. Liver and heart are among the 

internal organs affected following experimental 

inoculation of Bartonella sp. in immunocompetent 

mice (Colton et al. 2010). 

In total, 18 heart and 18 liver samples were 

examined, which were obtained from 23 animals. All 

rodents were adult and belonged to the species Rattus 

norvegicus. Thirteen were males (56.52%) and 10 were 

females (43.48%). In 13 animals, the heart and liver 

samples were obtained from the same animal. 

DNA was isolated from approximately 10 mg of 

liver or heart tissue, using the QIAamp DNA Mini kit 

(Qiagen, Valencia, CA, USA). DNA isolation was 

performed according to the manufacturer's recom­

mendations and DNA was eluted in 100 μΐ elution 

buffer (EB buffer) for increased concentration. 

Detection of Bartonella DNA by PCR was performed 

at 25 μΐ total reaction volume containing lx PCR 

buffer, 2 mM Magnesium Chloride, 0.2 mM of each 

dNTP 1 μΜ of each primer and 5 μΐ of template DNA. 

Thermal cycling was performed with the following 

conditions: an initial denaturation step at 94°C for 2 

min was followed by 45 cycles of 94 ° C for 15 sec, 66 ° C 

for 15 sec and 72 °C for 15 sec and a final elongation 

step at 72° C for 10 min. Primers used were 

325s: 

(5CTTCAGATGATGATCCCAAGCCTTCTGGCG) 

and 

HOOas: 

(5GAACCGACGACCCCCTGCTTGCAAAGCA3), 

obtained from Syntezza (Israel), as previously describ­

ed (Maggi et al. 2006). These primers amplify a region 

of 16S-23S ribosomal RNA intergenic spacer (ITS) 

(Cadenas et al. 2008, Maggi et. al. 2006). One positive 

(DNA extracted from Bartonella henselae from 

culture) and one negative control were included in 

each reaction. PCR products were electrophorised in 

2% agarose gel containing ethidium bromide, visual­

ized under UV light and photographed with a digital 

camera. The band of interest was excised and DNA 

was isolated using the QIAquick gel extraction kit 

(Qiagen, Valencia, CA, USA) according the manu­

facturer's instructions. Both strands of the DNA were 

directly sequenced at Biogenomica (Vrillisia, Athens, 

Greece) using the primers used for PCR. Nucleotide 

sequences were manually corrected using finchtv 1.3.1 

for linux (downloaded from http://www.geospiza.com/ 

Products/finchtv.shtml). Sequences obtained were 

compared to those available in GenBank using the web 

interface of BLAST 2.2.23+ program (Zhang et al. 

2000). 

Two (2) liver samples were found positive for 

Bartonella sp. by PCR, representing a prevalence of 

11.11% of the total number of liver samples and 8.69% 

of the total number of animals examined. In contrast, 

all heart samples examined were found to be negative. 

A heart sample was available and examined in only one 

out of the two positive animals. Sequencing of the PCR 

products obtained in two independent reactions and 

comparison with those available in GenBank using the 
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BLAST program revealed sequences identical to each 
other (GenBank accession number HM749323), with 
100% sequence homology to Bartonella coopersplain-
sensis strain AUST/NH20 (EU111770), Bartonella sp. 
strain Rt222sm (AY277896) and Bartonella sp. strain 
Lao/Nhl (EU714976). 

Rodents seem to play an important role in Barto­
nella infection, since several species of Bartonella have 
been detected in rodents by isolation and/or molecular 
detection. It has been shown that a) rodents constitute 
a natural "reservoir" of various species of Bartonella, 
b) the bacterium is commonly isolated from rodents 
living in suburban areas and c) following experimental 
infection congenital transmission has been observed 
(Ellis et al. 1999). Accordingly, the determination of 
the Bartonella species in wild rodents in a specific area 
(or country) greatly contributes to the better under­
standing of the epidemiology and prevention of 
Bartonella spreading to animals and humans. 

There has been only one published report in which 
Bartonella taylorii, Bartonella birtlesii and Bartonella 
grahamii were isolated from the blood of wild rodents 
(Apodemus flavicollis, Microtus agresti and Dryomys 
nitedula) in northern Greece (Tea et al. 2004). How­
ever, to the best of the authors' knowledge, Bartonella 
coopersplainsensis identified in the present study has 
never been reported either in Greece or in Europe 
until today. It seems that different species of rodents 
host different Bartonella species, although different 
geographical distribution of the bacterium cannot be 
excluded. 

Bartonella coopersplainsensis isolated from the 
blood of wild rats of the species Rattus leucopus in 
Australia has recently been identified as a novel Barto­
nella species (Gundi et al. 2009). 

It has been shown that Bartonella sp. has been 
detected in the liver and heart of experimentally 
inoculated mice (Colton et al. 2010). This probably 
explains the detection of Bartonella in the liver samples 
in our study, although the heart sample was not 

available from one positive animal. In a recent study 
carried out in Japan, bacteria belonging to Bartonella 
species were not detected in the blood obtained from 
Rattus norvegicus (Inoue et al. 2008), whereas a similar 
study in southern France revealed a 16.6% infection in 
the blood and heart samples obtained from Rattus 
norvegicus (Gundi et al. 2004). 

The zoonotic potential of rodent-borne Bartonella 
spp. is emerging, as suggested by a novel rodent 
Bartonella -associated febrile disease in the rural south­
western USA, based on serological evidence (Iralu et 
al. 2006). At present, only a limited number of human 
infections caused by rodent-borne Bartonella species 
has been reported. However, previous experience has 
shown that Bartonella species firstly detected or 
isolated in animals could be later involved in humans, 
such as Bartonella alsatica, which was firstly isolated 
from wild rabbits (Heller et al. 1999) and later 
identified in cases of endocarditis (Raoult et al. 2006) 
and cat scratch disease (Angelakis et al. 2008) in 
humans. Accordingly, although the public health signi­
ficance of Bartonella coopersplainsensis identified in 
our study remains to be clarified, it should be prudent 
for people working in conditions bringing them in 
contact with wild rodents to take the appropriate 
measures to protect themselves from direct contact 
with these animals, as well as their ectoparasites (e.g. 
fleas). Arthropods (ectoparasites) constitute one of the 
main ways of Bartonella transmission from one animal 
to another or to humans (Morick et al. 2009). 

Further studies are needed to clarify in which way 
the wild rodents Rattus norvegicus contaminate the 
environment with Bartonella coopersplainsensis and 
possible mode of transmission to humans and other 
animals. 

Conflict of interest statement 

None of the authors of this paper has a financial or 
personal relationship with other people or 
organizations that could inappropriately influence or 
bias the content of the paper. S 

JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2011,62(3) 

ΠΕΡΙΟΔΙΚΟ ΤΗΣ ΕΛΛΗΝΙΚΗΣ ΚΤΗΝΙΑΤΡΙΚΗΣ ΕΤΑΙΡΕΙΑΣ 2011,62(3) 



Ε. ΠΑΠΑΔΟΠΑΝΝΑΚΗΣ, Γ. ΣΠΑΝΑΚΟΣ, Ι. ΚΟΝΤΟΥ, Β. ΚΟΝΤΟΣ, Ε. ΒΕΛΟΝΑΚΗΣ, Δ. ΣΚΛΗΒΑΣ, Χ. ΚΟΥΤΗΣ 215 

REFERENCES 

Angelakis, E., Lepidi, H., Canel, Α., Rispai, P., Perraudeau, F., Barre, 
L, Rolain, J., Raoult, D., (2008). Human case of Bartonella alsatica 
lymphadenitis. Emerging Infectious Diseases 14(12): 1951-1953. 

Bai, Y., Montgomery, S., Sheff Kelly, W., Chowdhury, M., Breiman, 
R., Kabeya, H., Kosoy, M., (2007). Bartonella Strains in Small 
Mammals from Dhaka, Bangladesh, Related to Bartonella in 
America and Europe. American Journal of Tropical Medicine and 
Hygiene 77(3): 567-570. 

Billeter, S, Levy, M, Chomel, B, Breitschwerdt, E, (2008). Vector 
transmission of Bartonella species with emphasis on the potential 
for tick transmission. Medical and Veterinary Entomology, 22(1): 
1-15. 

Birtles, R., Harrison, T., (1994). Grahamella in small woodland 
mammals in the U.K.: isolation, prevalence and host specificity, 
Annals of Tropical Medicine and Parasitology, 88: 317-327. 

Breitschwerdt, E, Kordick, D, (2000). Bartonella infection in animals: 
carriership, reservoir potential, pathogenicity and zoonotic 
potential for human infection. Clinical Microbiology Reviews, 13: 
428-38. 

Cadenas, M., Bradley, J., Maggi Ricardo, G., Takara, M.„ Hegarty, B., 
Breitschwerdt, E., (2008). Molecular Characterization of 
Bartonella vinsonii subsp. berkhoffii Genotype III. Journal of 
Clinical Microbiology, 46(5): 1858-1860. 

Castle, K., Kosoy, M., Lerdthusnee, K., Phelan, L., Bai, Y., Gage, Κ., 
Leepitakrat, W., Monkanna, T., Khlaimanee, N., Chandranoi, K., 
Jones, J., Coleman, R., (2004). Prevalence and diversity of 
Bartonella in rodents of northern Thailand: A comparison with 
Bartonella in rodents from southern China. American Journal of 
Tropical Medicine and Hygiene, 70(4): 429-433. 

Colton L., Zeidner N., Lynch T., and Kosoy M. (2010). Human isolates 
of Bartonella tamiae induce pathology in experimentally 
inoculated immunocompetent mice. BMC Infectious Diseases, 10: 
229-237. 

Ellis, B., Regnery, R., Beati, L., (1999). Rats of the genus Rattus are 
reservoir hosts for pathogenic Bartonella species: an old world 
origin for a new world disease? Journal of Infectious Diseases, 180: 
220-224. 

Engbaek, K., Lawson, P., (2004). Identification of Bartonella species 
in rodents, shrews and cats in Denmark: detection of two B. 
henselae variants, one in cats and the other in the long tailed field 
mouse, Acta Pathologica Microbiologica et Immunologica, 112: 
336-341. 

Gundi, V., Davoust, B., Khamis, Α., Boni, M., Raoult, D., La Scola, Β., 
(2004). Isolation of Bartonella rattimassiliensis sp. nov. and 
Bartonella phoceensis sp. nov. from European Rattus norvegicus. 
Journal of Clinical Microbiology, 42(8): 3816-3818. 

Gundi, V., Taylor, C, Raoult, D., La Scola, Β., (2009). Bartonella 
rattaustraliani sp. nov., Bartonella queenslandensis sp. nov. and 
Bartonella coopersplainsensis sp. nov., identified in Australian 
rats. International Journal of Systematic and Evolutionary 
Microbiology, 59(12): 2956-2961. 

Heller, R., Kubina, M., Mariet, P., Riegel, P., Delacour, G., Dehio, C, 
Lamarque, F., Kasten, R., Boulouis, H., Monteil, H., Chomel, Β., 
Piémont, Y., (1999). Bartonella alsatica sp. nov., a new Bartonella 
species isolated from the blood of wild rabbits. International 
Journal of Systematic Bacteriology, 49(1): 283-288~ 

Inoue, K., Maruyama, S., Kabeya, H., Yamada, N., Ohashi, N., Sato, 
Y., Yukawa, M., Masuzawa, T., Kawamori, F., Kadosaka, T., 
Takada, Ν., Fujita, H., Kawabata, Η., (2008). Prevalence and 
Genetic Diversity of Bartonella Species Isolated from Wild 
Rodents in Japan. Applied and Environmental Microbiology, 
74(16): 5086-5092. 

Iralu, J., Bai, Y., Crook, L., Tempest, B., Simpson, G., Mckenzie, T., 
Koster, F., (2006). Rodent-associated Bartonella febrile illness, 
South-western United States. Emerging Infectious Diseases, 12(7): 
1081-1086. 

Kosoy, M., Regnery, R., Tzianabos, T., (1997). Distribution, diversity 
and host specificity of Bartonella in rodents from the southeastern 
United States, American Journal of Tropical Medicine and 
Hygiene, 57: 578-588. 

Maggi, R., Diniz, M., Cadenas, Β., Breitschwerdt., E., (2006). The use 
of molecular diagnostic techniques to detect Anaplasma, Barto­
nella and Ehrlichia species in arthropods or patients. Proceedings 
of the First International Canine Vector-Borne Diseases Sympo­
sium organized by Bayer, Birmingham, United Kingdom, pp: 9-13. 

Morick, D., Baneth, G., Avidor, B., Kosoy, M., Mumcuoglu, K., Mintz, 
D., Eyal, O., Goethe, R., Mietze, Α., Shpigel, N., Harms, S., (2009). 
Detection of Bartonella spp. in wild rodents in Israel using HRM 
real-time PCR. Veterinary Microbiology, 139: 293-297. 

Raoult, D., Roblot, F., Rolain, J., Besnier, J., Loulergue, J., Bastides, 
F., Choutet, P., (2006). First isolation of Bartonella alsatica from 
a valve of a patient with endocarditis. Journal of Clinical Micro­
biology, 44(1): 278-279. 

Tea, Α., Alexiou-Daniel, S., Papoutsi, Α., Papa, Α., Antoniadis, Α., 
(2004). Bartonella species isolated from rodents, Greece. Emer­
ging Infectious Diseases, 10(5): 963-964. 

Ying, B., Kosoy, M., Maupin, G., (2002). Genetic and ecological 
characteristics of Bartonella communities in rodents in southern 
China. American Journal of Tropical Medicine and Hygiene, 66: 
622-627. 

Zhang, Z., Schwartz, S., Wagner, L., Miller, W., (2000). A greedy 
algorithm for aligning DNA sequences. Journal of Computerized 
Biology, 7(1-2): 203-14. 

JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2011,62(3) 
ΠΕΡΙΟΔΙΚΟ ΤΗΣ ΕΛΛΗΝΙΚΗΣ ΚΤΗΝΙΑΤΡΙΚΗΣ ΕΤΑΙΡΕΙΑΣ 2011,62(3) 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

