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Antibodies reactive with Bartonella henselae and Ehrlichia canis in dogs
from the communal lands of Zimbabwe

P J Kellya*, G Nic Eoghainb†
and D Raoultc

INTRODUCTION
Ehrlichia canis is a Gram-negative bacte-

rium that is an agent of canine monocytic
ehrlichiosis29. The organism is transmitted
by Rhipicephalus sanguineus and, in the
acute stage of infection, there is often
fever, anorexia, lymphadenomegaly,
splenomegaly and thrombocytopaenia.
Most dogs survive the acute stage and
enter the subclinical phase of the disease,
which might last for years. During this
phase, animals are apparently healthy
although thrombocytopaenia is common.
Dogs may spontaneously eliminate E.
canis during the subclinical phase6,21 or go
on to develop the chronic phase of the
disease in which there is marked weight
loss and signs resulting from pancyto-
paenia. While serosurveys have shown
that high percentages of urban dogs in
Zimbabwe have antibodies reactive with

E. canis36–38, there are no published data on
infections in dogs in the rural communal
lands. These are areas where traditional
subsistence agro-pastoralism is practised
and which contain 70 % of the national
dog population10.

Bartonella henselae is a Gram-negative
bacterium that is an emerging human and
veterinary pathogen worldwide23. The
domestic cat is the natural host of B.
henselae and high percentages of cats have
asymptomatic bacteraemia which may
persist for years32. Seropositive animals
have been found in Zimbabwe (24 %;
28/119) and South Africa (21 %; 11/52)27

and B. henselae has been isolated from the
blood of domestic cats in Zimbabwe
(10 %; 3/30)28 and South Africa (3 %; 1/31)44.

In humans, B. henselae is an important
emerging zoonotic agent that is often
associated with contact with cats and
their fleas23. The organism has been impli-
cated as an agent of an ever-increasing
spectrum of diseases including cat-scratch
disease, bacillary angiomatosis, endocar-
ditis, bacteraemia, encephalopathy,
neuroretinitis, osteomyelitis and peliosis
hepatis27. Immunosuppressed people are
often at particular risk of infection with
B. henselae and a recent study in South
Africa found 10 % of outpatients attend-

ing HIV clinics in Johannesburg had
Bartonella bacteraemia19.

Bartonella henselae is transmitted between
cats by the cat flea, Ctenocephalides felis14,
which has a broad host range and is
also commonly found on dogs49. Recent
studies have shown that B. henselae can
infect dogs and cause clinical disease20,31,39.
Ctenocephalides felis is a common ecto-
parasite of dogs in southern Africa12,
particularly in dogs in the communal
lands of Zimbabwe where ectoparasite
control is seldom used.

To determine if antibodies to B. henselae
were present in dogs in Zimbabwe, a
serosurvey on dogs from 5 widely sepa-
rated communal lands was conducted.
The dogs were also tested for antibodies
to E. canis to provide data on the preva-
lence of canine ehrlichiosis in the rural ar-
eas of Zimbabwe. The results of our
surveys are described in this report.

MATERIALS AND METHODS

Sera
Blood samples were obtained from

apparently healthy dogs (³20 weeks of
age) during rabies vaccination program-
mes in communal lands in central
(Chinamora, –17.58, 31.25), southeast
(Chiredzi, –21.00, 31.50; Bikita, –20.07,
31.60) and northern (Matusadona, –16.43,
28.58; Omay, –17.08, 28.25) Zimbabwe.
Sera were separated and stored at –20�C
until indirect fluorescent antibody assays
(IFA) were performed. Negative and
positive control sera for the IFAs were
identified from studies performed previ-
ously in our laboratories27,37.

Indirect fluorescent antibody assays
Bartonella henselae (Houston-I; ATCC

49882) was grown in Vero cells as
described previously27. When 60–90 % of
the cells were infected they were pelleted,
washed and resuspended in phosphate
buffered saline, applied (5µ aliquots) to
the wells of 32 well Teflon slides and
air-dried. E. canis (Oklahoma) was
grown in DH82 continuous cell cultures,
harvested and applied to the wells of
Teflon-coated slides as described previ-
ously38.
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ABSTRACT
The prevalences of antibodies against Bartonella henselae and Ehrlichia canis were
determined in sera from 228 dogs in 5 communal lands of Zimbabwe, areas where
traditional subsistence agro-pastoralism is practised. The sera were collected from
apparently healthy dogs during routine rabies vaccination programmes and tested with
indirect fluorescent antibody assays using B. henselae (Houston-I) and E. canis (Oklahoma)
as antigens. We found reactive antibodies (³1:80) against B. henselae in 14 % of the dogs
tested. Seropositive animals were found in Bikita (41 %; 17/42), Omay (13 %; 6/48),
Chinamora (5 %; 2/38) and Matusadona (15 %; 7/48). No seropositive dogs were found in
Chiredzi (0 %; 0/52). Antibodies reactive with E. canis (³1:80) were found in 34 % of the dogs
tested, from Bikita (88 %; 37/42), Chiredzi (31 %; 16/52), Omay (17 %; 8/48), Chinamora
(26 %; 10/38) and Matusadona (15 %; 7/48). Our survey shows dogs in the communal lands
of Zimbabwe are frequently exposed to E. canis and B. henselae or closely related species.
Further studies are indicated to determine the pathogenicity of the organisms infecting
these dogs and their clinical significance.
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Reactive antibodies were detected
against B. henselae and E. canis using
previously reported IFA procedures27,37

and fluorescein isothiocyanate-labelled
protein G conjugate (Biogenesis Inc,
Sandown, NH, USA). Based on the results
of previous studies, sera with IFA titres
of ³1:80 were regarded as positive for
previous exposure to Bartonella spp.24,27 or
to Ehrlichia spp.37,38.

RESULTS

Sera
Sera were obtained from 228 dogs in the

5 communal lands surveyed. Over half of
the dogs sampled (142/228; 62 %) were 2
years of age or younger (Table 1).

Indirect fluorescent antibody assays
Dogs with antibodies against E. canis

were found in all the communal lands
sampled (Table 2) and seroprevalences
varied from 15 % (7/48 in Matusadona)
to 88 % (37/42 in Bikita). There were no
significant differences between the over-
all seroprevalences in the different age
groups of dogs studied. High antibody
titres (arbitrarily defined as³1:640) were
only found in dogs 3 years of age or

younger from Chinamora (5; 50 % of the
positive dogs), Chiredzi (11; 69 % of
positive dogs) and Bikita (23; 63 % of the
positive dogs).

Dogs with antibodies against B. henselae
were found in all communal lands
apart from Chiredzi (Table 3). There was
no obvious correlation between age and
seropositivity. The highest seropre-
valence was in dogs from Bikita (41 %)
where the only high titres against
B. henselae, arbitrarily defined as ³1:640,
were found in 4 dogs which were 2 years
of age or younger.

DISCUSSION
In 1990, Brooks10 reported that dogs

under a year of age constituted 33 % of the
population in Manicaland Province in the
east of Zimbabwe and that only 11 % of
dogs were over 4 years of age. A similar
age distribution was reported subse-
quently in 200013 and has now also been
found in this study (Table 1). It appears
that there has been little improvement in
the very rapid turnover of dogs in the
communal lands of Zimbabwe in the past
decade.

This study is the 1st to show that rural
dogs in southern Africa have high

prevalences of antibodies to E. canis. The
percentage of communal land dogs we
found seropositive against E. canis (34 %)
is similar to that described previously for
urban dogs in Zimbabwe and South
Africa (33–42 %)36–38,43. Although local
experience indicates infections with E.
canis are frequent in southern Africa29,53,
there is little direct supporting evidence.
There are no African isolates of E. canis
and only 3 reports identifying E. canis or a
closely related species on the continent.
In a recent report, only a few positive re-
sults were obtained when dogs suspected
of having canine ehrlichiosis in South
Africa were tested for E. canis with a
highly sensitive and specific PCR assay2.
In a study using PCR and sequencing,
organisms closely related to E. canis have
been identified in a sheep in South Africa1.
Using similar methods, organisms closely
related to E. canis have been identified in
cattle ticks from Mali and Niger, but DNA
of Ehrlichia spp. was not found in 86
R. sanguineus from dogs in Mali and
Sudan42.

Although antibodies to E. canis were
detected, there is serological cross-
reactivity between members of the genus
and we could not, then, determine the
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Table 1: Ages of dogs sampled in 5 communal lands in Zimbabwe.

n £1 year >1  to £2 years >2 to £3 years >3 to £4 years >4 years

Bikita 42 14 (33%) 17 (41%) 4 (10%) 5 (12%) 2 (5%)
Chinamora 38 16 (42%) 5 (13%) 9 (24%) 5 (13%) 3 (8%)
Chiredzi 52 15 (29%) 21 (40%) 9 (17%) 3 (6%) 4 (8%)
Omay 48 15 (31%) 12 (28%) 14 (29%) 4 (8%) 3 (6%)
Matusadona 48 14 (29%) 13 (27%) 13 (27%) 5 (10%) 3 (6%)

Total 228 74 (33%) 68 (30%) 49 (22%) 22 (10%) 15 (7%)

n = sample size.

Table 2: Ages and percentages of dogs from communal lands in Zimbabwe with indirect fluorescent antibody titres of ³1:80 against
Ehrlichia canis.

Overall £1 year >1 to £2 years >2 to £3 years >3 to £4 years >4 years

Bikita 88% (37/42) 86% (12/14) 88% (15/17) 100% (4/4) 100% (5/5) 50% (1/2)
Chiredzi 31% (16/52) 20% (3/15) 38% (8/21) 33% (3/9) 33% (1/3) 25% (1/4)
Omay 17% (8/48) 33% (5/15) 0% (0/12) 7% (1/14) 25% (1/4) 33% (1/3)
Chinamora 26% (10/38) 38% (6/16) 40% (2/5) 11% (1/9) 20% (1/5) 0% (0/3)
Matusadona 15% (7/48) 36% (5/14) 0% (0/13) 8% (1/13) 20% (1/5) 0% (0/3)

Total 34% (78/228) 42% (31/74) 37% (25/68) 20% (10/49) 41% (9/22) 20% (3/15)

Table 3: Ages and percentages of dogs from communal lands in Zimbabwe with indirect fluorescent antibody titres of ³1:80 against
Bartonella henselae.

Overall 1 year >1 to £2 years >2 to £3 years >3 to £4 years >4 years

Bikita 41% (17/42) 7% (1/14) 53% (9/17) 100% ( 4/4) 40% (2/5) 50% (1/2)
Chiredzi 0% (0/52) 0% (0/30) 0% (0/21) 0% (0/9) 0% (0/3) 0% (0/4)
Omay 13% (6/48) 20% (3/15) 0% (0/12) 7% (1/14) 0% (0/4) 66% (2/3)
Chinamora 5% (2/38) 13% (2/16) 0% (0/5) 0% (0/9) 0% (0/5) 0% (0/3)
Matusadona 15% (7/48) 29% (4/14) 0% (0/13) 8% (1/13) 0% (0/5) 66% (2/3)

Total 14% (32/228) 14% (10/74) 13% (9/68) 12% (6/49) 9% (2/22) 33% (5/15)
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Ehrlichia spp. that had infected the dogs
we studied. There is extensive serological
cross-reactivity between E. canis and E.
chaf feensis 4 7 , the agent of human
monocytic ehrlichiosis. The organism can
also infect dogs and cause clinical and
pathological signs indistinguishable from
those caused by E. canis7. Although anti-
bodies to E. chaffeensis have been found in
both dogs43 and people in southern
Africa11,45, all available information indi-
cates that E. chaffeensis only occurs in the
USA and it is thus unlikely that infections
with the organism influenced our results.

Ehrlichia ruminantium (formerly Cowdria
ruminantium) is the agent of heartwater, a
disease of domestic ruminants that occurs
widely in Africa and is transmitted by
Amblyomma spp. Experimentally infected
dogs do not show clinical signs or labora-
tory abnormalities but become bacteraemic
for up to 3 weeks and seroconvert against
E. ruminantium26. There is extensive anti-
genic cross-reactivity between E. canis
and E. ruminantium with dogs experimen-
tally infected with E. ruminantium becom-
ing positive in IFA and immunoblots
against E. canis26,38. Recently, PCR and
sequencing studies identified the DNA of
an E. ruminantium in dogs in South Africa2

and Amblyomma spp. have been found on
dogs in the region12. Although we did not
determine the ticks on the dogs in our
study, Amblyomma spp. occur widely in
Zimbabwe51 and it would appear likely
that at least some of the seropositive dogs
had been infected with an E. ruminantium
or a closely related organism.

Other recognised Ehrlichia spp. that are
closely related to E. canis and have
serological cross-reactivity are E. muris
which infects mice, and perhaps people,
in Japan25 and E. ewingii which is an agent
of canine granulocytic ehrlichiosis that
has only been reported in the USA33.
Although it is very unlikely that these
organisms influenced our results, there
are other incompletely characterised
Ehrlichia and Anaplasma spp. that have
been described in southern Africa1,2,51 and
their role as pathogens in dogs is yet to
be determined. With the apparent high
exposure of dogs in southern Africa to
Ehrlichia spp. and/or closely related
organisms, further studies are indicated
to determine the organisms involved and
their role in the rapid turnover of dogs in
the region.

Bartonella henselae is known to infect
both cats27,28,44 and people19 in southern
Africa and our study now provides
evidence that infections also occur in
dogs. We found a significant prevalence
(14 %) of antibodies against B. henselae in
dogs from widely separated communal
lands in Zimbabwe. Similar seropre-

valences have been found in dogs from
the United Kingdom (6.5 %)3, Hawaii
(3 %)18 and Japan (8 %)52. These findings
are consistent with the reported wide-
spread distribution of B. henselae27 and its
vector, the cat flea49.

There are only limited data on the
effects of B. henselae in dogs. Experimental
infections cause no detectable clinical
signs or result in short-lived bacteraemia31.
Natural infections have been associated
with peliosis hepatis31, a vasculopro-
liferative disorder characterised by cystic,
blood-filled spaces in the liver, and
pyogranulomatous hepatitis20. Bartonella
henselae has also been found in 3 dogs
suffering from various conditions with a
wide variety of historical, clinical, haema-
tological, and biochemical abnormali-
ties39.

While there is no serological cross-
reactivity between Bartonella spp. and E.
canis and spotted fever group rickettsiae9,
serological cross-reactivity has been re-
ported between B. henselae and other
members of the genus. There is extensive
cross-reactivity with B. quintana22 which
causes trench fever, bacillary angio-
matosis and endocarditis in people and is
transmitted by the human body louse
(Pediculus humanus). Although B. quintana
occurs in people in Africa46, there are no
reports of infections occurring in dogs
and it would appear unlikely, then, that
the organism was responsible for the
antibodies we detected.

Serological cross-reactivity has also
been described between B. henselae and
B. clarridgeiae50. The cat flea is the pre-
sumed vector of B. clarridgeiae48 and the
natural reservoir is the cat, in which the
organism causes a chronic asymptomatic
bacteraemia34. Bartonella clarridgeiae also
infects dogs and has been associated with
vegetative endocarditis15 and Doberman
hepatopathy20. Although there are no
reports of B. clarridgeiae in Africa, the
organism occurs very widely30 in North
and South America, Europe, South East
Asia and New Zealand. It would appear
likely, then, that B. clarridgeiae occurs in
Africa and that infections with the organ-
ism occurred in at least some of the dogs
that were studied.

Other Bartonella spp. are known patho-
gens of dogs but appear unlikely to have
influenced our results. Bartonella vinsonii
subspecies berkhoffii was the 1st Bartonella
spp. to be identified as a pathogen in
dogs5 and has been reported in dogs
with arrhythmias and endocarditis8,
granulomatous lymphadenitis, granulo-
matous rhinitis41 and anterior uveitis and
choroiditis40. Although an IFA study using
B. vinsonii subspecies berkhoffii as antigen
found 65 % of dogs from the Sudan to be

seropositive17, antibodies to B. vinsonii
subspecies berkhoffii do not react with B.
henselae9 and would not thus have been
detected in our study. Further experi-
ments using specific serological and/or
molecular tests for B. vinsonii subspecies
berkhoffii are required to determine if the
organism occurs in southern Africa.
Bartonella elizabethae has been identified in
a dog with a wide variety of clinical and
laboratory abnormalities39 but the organ-
ism has only been found in the Americas4

and there appears to be only minor
serological cross-reactivity between B.
henselae and B. elizabethae35. Bartonella
washoensis has been found in a dog with
mitral valve endocarditis16 and, although
serological cross-reactivity with B. henselae
has not been determined, it would appear
unlikely that we detected antibodies
against B. washoensis as the organism has
only been described in the United States.

In summary, our study has shown that
dogs in widely separated rural areas
of Zimbabwe, and hence probably the
region, are not uncommonly infected
with E. canis and B. henselae or closely
related species. Veterinarians should be
aware that these organisms might cause
disease in their canine patients and labo-
ratories should offer appropriate diag-
nostic tests. Further studies are indicated
to determine the Ehrlichia spp. and
Bartonella spp. that occur in southern
Africa and the role they play as patho-
genic agents.
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Book review — Boekresensie

Everyday homeopathy for animals

By Francis Hunter

2004. Beaconsfield Publishers, Beaconsfield, Bucks. UK. Price £20.00. ISBN 0 906584 54 X.

Francis Hunter was introduced to homeopathy by
a medical colleague in the early 1980s and qualified
as a VetMFHom from the Faculty of Homeopathy
in London. He ran a mixed practice in Sussex but
has recently retired, and now has a referral prac-
tice offering homeopathy and acupuncture. He
was elected as a Fellow of the Faculty of Homeopa-
thy in 1999.

He has already written two books on homeopa-
thy for animals, but this current text takes the form
of a comprehensive guide to using homeopathy in
animals and is suited to the layperson as well as
the novice homeopathic veterinarian, hence the
simple terminology.

The first section deals with an introduction to the
basic principles of homeopathy. It is important for
the reader to understand the philosophy behind
the choice of the remedy. The different methods of
prescribing are discussed as well as the prepara-
tion of the medicines. The author makes it clear
that the book is a guide to treatment and will
make frequent references to the fact that many
conditions need veterinary intervention or at least
more advanced homeopathic treatment.

There follows a section on accident and first aid
remedies, which can be invaluable. A selection of
these medicines can form the basis of a first aid kit
for home use.

There is a large general section devoted to
common conditions found in all species of
animals. The layout is clear and easy to follow,
taking the form of a description of the condition on
one page with the suggestions for treatment on the
opposite page.

The following sections deal with the various

species of animals, covering horses, cattle, sheep
and pigs as well as companion animals. There is
also a section on exotic pets and birds with
the commonly encountered disease problems
described with relevant choices of remedies.

A primary Materia Medica covers a selection
of medicines from Aconite to Urtica with clear
descriptions of the plant or substance from which
the remedy is made and the common uses for
which it is indicated. There is a subsequent
secondary Materia Medica comprising a further
fifty or so remedies.

There is a list of further reading matter and
contact addresses for homeopathic suppliers as
well as useful contact addresses for homeopathic
organizations in the UK and in other parts of the
world.

In conclusion one can refer to an extensive
general index followed by a remedy index.

Mr Hunter has produced a book that will appeal
to all levels of expertise. His constant references
to seek veterinary advice if necessary, serves to
remind the reader that there is a lot more study
required before one can become competent in
practising homeopathy. However this book is suit-
able for the animal owner as well as the veterinar-
ian wishing to take a close look at homeopathy and
its application in general practice.

I can thoroughly recommend this as an excellent,
practical and informative read.

J M Fraser
M.R.C.V.S. VetMFHom

Chairperson
Complementary Veterinary Medicine Group

South African Veterinary Association
Pretoria


