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Abstract

Canine ehrlichiosis is an infectious vector borne disease of dogs caused by different Ehrlichia species,
which are intracellular rickettsial organism belonging to the family Rickettsiaceae; Included in order
Rickettsiales, the obligate intracellular location of these organisms makes an effective host immunologic
response difficult. It is typically a disease of leukocyte and platelet manifested by an acute reduction in
cellular blood elements, most often Pancytopaenia, thrombocytopenia. The disease is widespread in dogs
in tropical and subtropical and geographic distribution of tick vectors the brown dog tick (Rhipicephalus
sanguineous), lone star tick (Amblyoma americanum). Canine ehrlichiosis has been a subject of
increasing interest from veterinary and public health perspectives over the last few decades with
identified zoonotic important species, from which Ehrlichia chaffeensis, the etiologic agent of human
monocytotropic ehrlichiosis (HME) is an emerging zoonosis. Traditional diagnostic techniques including
hematology, cytology, serology and isolation are valuable diagnostic tools for canine ehrlichiosis;
however, a definitive diagnosis of Ehrlichial species infection requires molecular techniques. This
disease can be prevented through avoidance of tick bites. Tetracycline-related antibiotics have been the
treatment of choice for Ehrlichia infections for years. Therefore this paper will focus on canine
ehrlichiosis and its public health importance.

Keywords: Amblyoma americanum; Canine ehrlichiosis; Ehrlichia species; Rhipicephalus sanguineus;
Thrombocytopenia; zoonosis.

Introduction
Canine ehrlichiosis is an infectious vector borne disease of dogs caused by variety of Ehrlichia
species such as E. “canis, E. chaffeensis, E. ewingii, and E. platy. Although the clinico-
pathologic course of disease can vary depending up on the infecting Ehrlichia species, illness
is typically characterized by an acute reduction in cellular blood elements, most often,
pancytopaenia and thrombocytopenia. *3 The causative agents of canine ehrlichiosis are
intracellular rickettsial organisms. In dogs specific Ehrlichia have been identified parasitizing
monocyte (E. canis), granulocyte (E. ewingii), and platelets (E. platy). Acute, subacute and
chronic syndromes have been described for canine ehrlichiosis. E. chaffeensis is better known
as the agent of human monocytotropic ehrlichiosis (HME) in the Southern United States, but
also infects dogs. Experimental infections suggest that E. chaffeensis produces relatively mild
disease in dogs. However, when co- infection with other Ehrlichial agents is present, dogs may
be more severely affected. 2
The distribution of canine ehrlichiosis is related to the distribution of the vector ticks,
Rhipicephalus sanguineus, the brown dog tick and vector for E. canis throughout the world as
well as Amblyoma americanum, the lone star tick and primary vector for E. chaffeensis and E.
ewingii in the United States. It is widespread in dogs in tropical and subtropical regions. [
Even if, studies in Africa lacks to identify Ehrlichia canis, the causative agent of canine
ehrlichiosis or tropical canine Pancytopaenia (TCP) has been identified as stated by Kamijolo
(91 jn Kenya, Nidp ?®1in Cameroon.
The canine ehrlichiosis agents are maintained in nature through enzootic ticks and, wild and
domestic animals. Because transovarial transmission is inefficient in ticks, animals seem to
play a major role in propagation and as reservoir of these pathogens. Dogs are competent
reservoir hosts of several zoonotic agents and can serve as a readily available source of
nutrition for many blood feeding arthropods. Therefore, the growing medical interest in canine
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Vector-borne diseases is directly related to public health.
Despite being considered rare, human infestation with brown
dog tick varies regionally and R. sanguineus feed on humans
much more commonly than previously thought.

This may imply that the tick is becoming more anthropophilic
or that a more human adapted population of R. sanguineous
has been introduced. There after the canine ehrlichiosis have
been subject to increasing interest from veterinary and public
health perspectives. BY In canine ehrlichiosis the diagnosis is
routinely based on serology (indirect fluorescent antibody-
IFA, ELISA, Western immunoblotting), since its clinical and
clinico-pathological features are largely nonspecific [
Therefore, this seminar paper at hand is aimed:

e To provide an over view on canine ehrlichiosis and its
public health importance

Canine Ehrlichiosis

Canine ehrlichiosis; also known as canine rickettsiosis, canine
hemorrhagic fever, canine typhus, dog AIDS and tropical
canine Pancytopaenia is a tick-borne disease of dogs. It can be
classified in to three forms depending on the Ehrlichial
species that are affecting specific blood cells. B2 These are;
Canine granulocytic ehrlichiosis, Canine cyclic
thrombocytopenia and canine monocytic ehrlichiosis; which
caused by E. ewingii, E. platy and E. canis, and affecting
neutrophil, platelets and monocyte, respectively.

Etiology

Taxonomy and its characteristics

Etiological agents of canine ehrlichiosis are E. canis, E.
ewingii, E. platy, E. chaffeensis and E. phagocytophila, from
the genus Ehrlichia belonging to the family Rickttsiaceae;
included in the order Rickettsiales. They are pleomorphic
cocci capable of causing disease in people and in several
species of domestic and wild animals. They have
distinguished from gram-negative organisms in that they do
not cause endotoxemia and they require a vector for
transmission. 91 These organisms are found in membrane-
lined vacuoles within the cytoplasm of infected eukaryotic
host cells, most often leukocytes. The obligate intracellular
location of these organisms makes an effective host
immunologic response difficult, and this complicates
antimicrobial therapy. ! The diseases caused by these
pathogens have traditionally been categorized by the type of
blood cell most commonly infected. For example, E.
chaffeensis and E. canis reside primarily in monocytes, and
the disease caused by these agents is frequently called
monocytic (or monocytotropic) ehrlichiosis and E. ewingii
reside primarily in granulocytes, and the disease caused by
these agents is often referred to as granulocytic (or
granulocytotropic) ehrlichiosis with their respective vectors
and hosts as shown below (Table 1). 23]

Some of the Ehrlichia organisms have been cultivated in
human myeloblastic leukemia cell lines with potential for
monocytic or myelocytic differentiation. Canine leukemia cell
lines of histolytic origin also have been used to grow E.
chaffeensis. Many Ehrlichia remain uncultivable; however.
These organisms stain blue with Romanov sky stain. [37]
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Table 1: Characteristics of pathogens that cause ehrlichiosis in dog

and human
Pathogen | Species affected Vectors Disease
Rhlplce_phalus Canine
. Dogs sanguineus S
E. canis - ehrlichiosis
Humans Tick vector -
Rare, no disease
unknown
Amblyoma Human
E. Humans americanum monocytic
chaffeensis Dogs Amblyoma ehrlichiosis
americanum Unnamed
Amblyoma Hgm_an .
. ehrlichiosis
—_— Humans americanum .
E. ewingii Canine
Dogs Amblyoma .
- granulocytic
americanum S
ehrlichiosis
Source: [3]

Transmission and Epidemiological Factors

The principal mechanism of transmission for the agents’
canine Ehrlichia species is via tick bite. Infection with
Ehrlichia transmitted through the salivary secretions of an
attached tick. Dogs are get infection through the bite of an
infected Rhipicephalus sanguineous tick. Transmission, in the
tick, occur transstadially, but not transovarialy. Larvae and
nymphs become infected while feeding on rickettsemic dogs
and transmit the infection to the host after moultig to nymphs
and adults, respectively. Ehrlichiosis occurs mainly in the
spring and early summer. 1 Ehrlichia species can also be
transmitted by blood transfusion and it is recommended to
screen for its presence in the blood of donor dogs. The
severity of the disease depends on the dog’s age (i.e., young
dogs are more susceptible), strain of the organism, the
presence of concurrent disease, and breed (example, German
shepherds) are more likely to be infected. [?8]

Ehrlichia canis has a worldwide geographic distribution,
occurring particularly in tropical and subtropical areas.
Geographic distribution of tick vectors has a direct impact on
disease prevalence in a given region. For instance; As stated
by Hinrichsen 14 in the United States, E. phagocytophila
infection is reported most often in the northwestern, upper
Midwestern, and northeastern states, the same regions in
which Ixodes ticks are most abundant, E. ewingii infection
also follows the distribution of its tick vector, being found
most often in the southeastern and south-central United States
as sown below (Table 2). Several different tick species are
capable of horizontal transmission of infection from vector to
eukaryotic host. Ehrlichia canis usually is spread by the bite
of the brown dog tick (Rhipicephalus sanguineous), which
also can transmit infection with E. ewingii and probably E.
platys. E ewingii is transmitted predominantly (but not solely)
by the lone star tick (Amblyoma americanum).

Dogs may serve as a reservoir host for any Ehrlichia species
rather than E. canis, which has not been clearly established.
Besides deer, rodents, coyotes and other small mammals may
serve as major reservoirs for the other Ehrlichia species, with
dogs playing only a minor role in the maintenance of the
organism in a given geographic location. Dogs serve as a key
reservoir host for E. canis and also as the maintenance host
for the primary vector tick, Rhipicephalus sanguineous.
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Immature stages of R. sanguineous are infected when feeding
on a rickettsemic dog and then maintain that infection
transstadially, enabling transmission to occur when the tick
feeds again as a nymph or an adult. Adult male R.
sanguineous have also been shown to be capable of
transmitting E. canis in transstadially, a route that may be
important in outbreak situations, as male ticks have been
shown to readily move between dogs as they intermittently
feed and mate. The maintenance cycle of E. canis is
particularly pernicious because R. sanguineous populations
can establish and survive inside homes and kennels, providing
a near-constant source of infection to dogs in an infested
environment, (4

Table 2: Geographic distribution of Ehrlichia species

Ehr“(.:h'a Geographical Distribution
species
Worldwide; primarily tropical and temperate climates.
Because of chronic infection, disease manifestations
E. canis |may develop years after tick transmission and after the
dog has been moved to a no endemic region where the
disease might not be considered.
chaﬁiénsis United States, primarily the southern region
E. ewingii Unitepl States, prim_arily Fhe sogthern_and Ic_Jwer
) Midwestern regions, including Missouri.
E. platys Southeastern United States, southern Europe (Greece,
) Italy, Israel, France), South America
Source: 271

2.2.1. Tick-vectors

In canine ehrlichiosis transmission; mainly two important tick
species are involved those are Rhipicephalus sanguineus and
Amblyoma americanum from the genus Rhipicephalus and
Amblyoma respectively even if other are also can transmit.
Rhipicephalus sanguineous (Brown Dog Tick): Is a three host
tick. The engorged female detaches and lays its eggs in cracks
and crevices of buildings or under the dog's bedding. These
larvae then detach and moult to the nymphs find another host,
engorge, detach and moult to adults usually within a few
weeks. The adults then engorge and the cycle continues. All
these stages take place around where the dog lives and may be
indoors or in a kennel. B Rhipicephalus sanguineus is active
throughout the year in the tropics and subtropics. On dogs,
adult ticks attach on the ears, neck and shoulders, nymphs are
also found on the ears and shoulders, and larvae attach
particularly to the belly and flanks. Rhipicephalus sanguineus
is a potent disease vector for dogs and can transmit Ehrlichia
canis, the causative agent of canine ehrlichiosis, and Babesia
canis, the causative agent of canine babesia, east coast fever,
and Nairobi sheep disease in east Africa. 38

In Ethiopia R. sanguineous is not still identified rather other
Rhipicephalus species of ticks are recognized.? But
according to Jongejan 1 and Ahmed ™ tick Rhipicephalus
sanguineous is identified in southern Sudan from the border
of Ethiopia.

Life cycle

The life cycle of Ehrlichia species in the vector is not
completely understood. But in the host there are three
intracellular forms. |Initial bodies are small spherical
structures (1-2 microns) which are believed to develop into
larger multiple units known as morulae. The morula is
thought to dissociate into small granules called elementary
bodies. The elementary body is the infective stage and enters
to the monocyte or other leukocyte types by phagocytosis.

~38~
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Elementary bodies are individual Ehrlichia about one pm in
diameter and usually coccoid or ellipsoid in shape. Once they
are captured inside the phagosomes, the pathogens replicate
by binary fission, forming clusters of tightly packed
elementary bodies termed initial bodies. Additional growth
and replication leads to the formation of the morula, the
configuration that typifies the genus. Rupture of the host cell
releases the elementary bodies to infect new cells. 2]

Pathogenic effects

After entering to the canine host through the bite of the tick
vector, ehrlichial organisms travel through the circulation,
invade cells and disseminate to various tissues. Once in
tissues, they continue to invade, persist, and replicate in cells.
Circulating infected cells may induce vasculitis and
subsequent intravascular coagulation, which in combination
with an altered cell-mediated immunity; result in the
destruction of platelets. Similar destruction of leukocytes and
erythrocytes in combination with reduction of erythrocyte
production may cause clinical leucopenia and anemia
respectively. 71

There are three clinical phases of ehrlichiosis: acute,
subclinical, and chronic. The acute phase begins after an
incubation period of 8-20 days and lasts 2-4 weeks, during
which time the organisms multiply in reticuloendothelial
cells, lymphocytes, and monocytes. Infected mononuclear
cells marginate in the small vessels or migrate into endothelial
tissues and cause vasculitis, which leads to hyperplasia of
endothelial cells and localized thrombus formation then
obstruction of blood flow, with escape of blood cells in to the
surrounding tissue and finally pancytopaenia and
thrombocytopenia. 2

Immunologic and inflammatory mechanisms are involved
with increased platelet consumption. Polyartheritis may arise
from haemarthrosis and immune complex in to the joints and
is often accompanied by neutrophilic inflammation. Platelet-
associated 1gG and antibodies that recognize platelet proteins
in dogs with E. canis infection may play a role in the
thrombocytopenia. [']

In addition, platelet migration-inhibition factor (PMIF) has
been found to exist in dogs with ehrlichiosis and its level is
related inversely to the platelet count. The acute phase usually
resolves spontaneously. The subclinical phase can persist for
years. Immunocompetent dogs may be able to eliminate E.
canis; however, the organism persists intracellularly in most
dogs, leading to the chronic phase. [° This phase may be mild
to severe. In the mild form, there is vague illness and weight
loss. Bone marrow hypoplasia leading to pancytopaenia
occurs in the severe chronic form. The severity of the disease
depends on the dog’s age (i.e.,, young dogs are more
susceptible), strain of the organism, the presence of
concurrent disease, and breed (example, German shepherds)
are more likely to be infected. [2%

Immunological features

The ability of Ehrlichia to evade the host immune
mechanisms, both innate and adaptive immunity appears to be
essential for its survival in natural hosts as well as incidental
hosts such as humans. Ehrlichia are obligately intracellular
rickettsial organisms that exhibit tropism for mononuclear
phagocytes and other leucocytes. Recently, a number of
studies have demonstrated that antibodies play an essential
role in immunity against Ehrlichia pathogens. Furthermore, a
small subset of E. chaffeensis and E. canis proteins react
strongly with antibodies in sera from infected humans or dogs
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and thus are considered to be major immunoreactive
proteins. 24

Clinical and Pathological features

There are three clinical phases of ehrlichiosis: acute,
subclinical, and chronic. Clinical findings in dogs with
ehrlichiosis vary with the phase of the infection. During the
acute phase, nonspecific signs such as fever, oculonasal
discharge, anorexia, weight loss, dyspnea, and
lymphadenopathy may occur. During the subclinical phase,
thrombocytopenia, leucopenia and anemia may continue.
Clinical signs commonly seen during the chronic phase
include depression, weight loss, pale mucous membranes,
abdominal pain, hemorrhage, lymphadenopathy,
hyperglobinaemia, spleno-megaly, dyspnea, increased lung
sounds, hepatomegaly, arrhythmias, pulse deficits, polyuria,
polydypsia, and stiff, swollen, painful joints. Ocular
abnormalities such as perivascular retinitis, hyphemia, retinal
detachment, anterior or posterior uveitis, and corneal edema
may occur. Dogs which are severely affected can die from
this disease. [

Ehrlichiosis is not characterized by specific pathologic
findings, but gross lesions may include petechial and
ecchymotic hemorrhages on the serosal surfaces of the
gastrointestinal and urogenital tracts and kidneys, edematous
or hemorrhagic enlargement of most lymph nodes, and edema
of the limbs. Dogs are generally emaciated at death and may
have signs of epistaxis ?1.  Splenomegaly and/or
hepatomegaly may be observed. Histopathologic findings
include widespread perivascular accumulations of lympho-
reticular and plasma cells, particularly in the meninges,
kidneys, liver and lymphopoietic tissues. Multiple Kupffer
cell hyperplasia and degeneration and acute centrilobular
necrosis of the liver may be seen. Lesions of the CNS include
hemorrhage and plasma cell accumulations in the meninges
and occasionally lymphocytic and plasma cell infiltrations are
present in the brain parenchyma. Other microscopic findings
may include crescent-shaped perifollicular hemorrhages in the
spleen, bone marrow hypoplasia, interstitial pneumonia, and
glomerulonephritis [16 131,

Diagnostic techniques

Diagnosis of canine ehrlichiosis is routinely based on
serology (indirect fluorescent antibody-1FA, ELISA, Western
immunoblotting), since its clinical and clinico-pathological
features are largely non specific. Nevertheless, serology may
be diagnostically misleading, especially in the endemic areas
of the disease. !4l Hence, observation of Ehrlichia morulae
within monocytes and/or lymphocytes, the detection of its
DNA in target-tissues by PCR amplification, or in-vitro
culture are required for a sound diagnosis.

Therefore, there is no single method of diagnosis for this
disease; instead, the diagnosis is achieved to varying degrees
of certainty through a combination of history, clinical and
hematological indicators, serologic evidence, and molecular
confirmation [° 271 Residence in or travel to known endemic
areas, and a history of tick infestation should be increase the
suspecting of infection. In addition, blood tests also show
abnormalities in the numbers of red blood cells, white blood
cells, and most commonly platelets, if the disease is
present 1. An ELISA test has also been developed to detect
antibodies and circulating antigen in dogs with E. canis.
Cross-reactivity occurs between several of the Ehrlichia
species 2],

~39~

http://www.veterinarypaper.com

Differential diagnosis

The differential diagnosis for suspect canine ehrlichiosis is
extensive and varies according to the organ systems most
affected. The nonspecific nature of the clinical presentation
mimics interstitial pneumonia, and glomerulonephritis,
hepatitis,  leptospirosis,  gastroenteritis,  endocarditis,
pneumonia, and meningo-encephalitis. Ehrlichiosis may also
resemble non-infectious diseases, such as collagen vascular
diseases and hematologic malignancies. But canine
ehrlichiosis is accompanied by pancytopaenia and
thrombocytopenia [,

In human; ehrlichiosis is a difficult infectious disease to
diagnose because it manifests as an acute, undifferentiated,
febrile, RMSF-like illness with few or no physical findings.
Most patients who are diagnosed with RMSF without rash
probably have ehrlichiosis. Co-infections of various tick-
borne pathogens transmitted by the same vector are rare, but
they do occur. Ehrlichiosis has the same distribution as RMSF
and is transmitted by the same tick species (e.g. Amblyoma,
Dermacentor). However, RMSF causes physical findings that
ehrlichiosis does not, including bilateral periorbital edema,
edema of the dorsum of the hands and feet, and conjunctival
suffusion. The petechial rash of RMSF is absent in
ehrlichiosis. Laboratory findings associated with RMSF and
ehrlichiosis are similar (example, thrombocytopenia, relative
lymphopenia, increased levels of serum transaminases,
atypical lymphocytes). However, neutropenia is more
common in ehrlichiosis than in RMSF. Exposure to large
Dermacentor ticks would suggest RMSF 28],

Treatment, Prevention and Control

Supportive care must be provided to animals that have clinical
signs. Subcutaneous or intravenous fluids are given to
dehydrated animals, and severely anemic dogs may require a
blood transfusion. Treatment for ehrlichiosis involves the use
of antibiotics such as tetracycline (22 mg/kg given every 8
hours) or doxycycline (5 mg/kg every 12 hours) for a period
of at least six to eight weeks; response to the drugs may take
one month. In addition, steroids may be indicated in severe
cases in which the level of platelets is so low that the
condition is life threatening 81, Treatment must be extended
for many months through at least one tick season if the
endemic cycle is to be successfully eliminated [81,

For prevention of infection with Ehrlichia, effective tick
control is paramount. Several highly efficacious products are
available for direct application to the dog, and premises
sprays are available to decrease tick populations in the dog’s
local environment. Other strategies for disease prevention
have been considered. The prophylactic use of tetracycline
antibiotics (3 mg/kg doxycycline by mouth every 24 hours) in
endemic regions during tick season has been advocated for
preventing infection ¥, Prophylaxis for travelling dogs
involves tick control using fipronil, permethrin or
deltamethrin and owners should be encouraged to examine
dogs daily to remove ticks prior to attachment 122,

At present, Vaccines are still in early stages of development.
According to Rudoler and Baneth 3 the attenuated E. canis
strain may serve as an effective and secure future vaccine for
canine ehrlichiosis. Prevention of transfusion-associated
transmission can be reduced by using seronegative screened
blood donors, although new donors with a negative screen
cannot be presumed free of infection for several weeks as they
may be incubating infection [,

Prevention in human being can be through avoidance of tick
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bites. Activity in areas of high tick density should be avoided
or minimized, particularly during months when tick
abundance is greatest. If exposure to tick habitat is
unavoidable, measures such as wearing long-sleeved, light-
colored clothing and application of approved repellants to
clothing and skin are effective means of reducing tick
attachment. Thorough daily, whole-body examinations for,
and prompt removal of attached ticks should reduce one's risk
considerably 4,

Zoonotic implications of canine ehrlichiosis

Ehrlichiosis has been a subject of increasing interest from
veterinary and public health perspectives over the last few
decades *Y, Because people can be infected with Ehrlichia
organisms, the zoonotic potential of these infections must be
considered. By virtue of the need for a vector host, there is no
evidence that any of these infections are passed directly from
animals to people. Because pets are susceptible to infection
with some of the same organisms that people are, pets might
serve as disease sentinels, or perhaps even as reservoirs of
infection (271,

Many factors have contributed to the emergence of E.
chaffeensis as a zoonotic pathogen in the United States
including increased density of A. americanum ticks, expanded
vector geographic distribution, and vertebrate host
populations of the tick vector, increase in reservoir host
populations for E. chaffeensis. increased human contact with
tick vectors through recreational and occupational activities,
increased size and immunocompromised status of the human
population, and the availability of diagnostic reagents, and
improved surveillance. The most important factor in the
emergence of E. ewingii appears to be increased
immunocompromised populations, because the infection has
been observed primarily in human immune deficiency virus
(HIV) infected individuals and patients on
immunosuppressive therapies 3% 331,

According to Ganguly and Mukhopadhayay % more than 20
years have elapsed since the first case of HME was reported
in United States in 1987, presented to medical attention.
During this interval, much has been learnt about the pathogen,
the disease, and the multiple ecological elements involved in
the maintenance of this zoonosis. In United States of America
more than 1363 cases of infection caused by E. chaffeensis
had been reported to the center for Disease control and
prevention (CDC) as of September 2002. However, since
HME is not a reportable disease in most states, this figure is a
gross under estimate 1,

Disease in Man

Human ehrlichiosis is an emergent tick-borne infection
increasingly reported from the world. It is later shown to be
caused by a new species, Ehrlichia chaffeensis. And then, a
400 base pair fragment of the 16s rRNA gene which is 100%
identical with E. canis ‘‘Venezuelan human Ehrlichia’’ strain
is detected in 6 of 20 patients presenting to the central
hospital in Barquisimeta-Venezuela with human monocytic
ehrlichiosis 1. But the most common disease in human may
occur in two forms; these are; Human Monocytic Ehrlichiosis
(HME) and Human Granulocytic Ehrlichiosis (HGE) [%.
Human monocytic ehrlichiosis and Human granulocytic
ehrlichiosis

Human monocytic ehrlichiosis: Is caused by E. chaffeensis;
Appears as an undifferentiated febrile illness. The main
clinical signs include fever, headache, myalgias, vomiting,
petecchiae, macular, maculopapular or diffuse erythema,

~ 40~
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cough, neurologic findings and mental status changes.
Malaise as well as various manifestations including
lymphadenopathy, gastrointestinal symptoms, pharyngitis or
less frequently, conjunctivitis, dysuria, and peripheral edema
may occur. Leucopenia, thrombocytopenia, and elevated
hepatic transaminases levels are the most common laboratory
findings. HME is most commonly diagnosed in adults more
than 50 years old. Severe or fatal HME has also been reported
in immunocompromised patients.

Human granulocytic ehrlichiosis: Is Caused by E. ewingii and
E. phagocytophila; presented with the main clinical signs
included fever, malaise and myalgia, headache, nausea and
vomiting, leucopenia, thrombopenia and anemia. Other
laboratory  findings included an elevated aspirate
aminotransferase level, elevated alanine aminotransferase
level, and hyponatremia (4,

Persons at risk

The frequency of reported cases of ehrlichiosis is highest
among males and people over 50 vyears of age. A
compromised immune system (such as may occur through
cancer treatments, advanced human immunodeficiency virus
infection, prior organ transplants, or some medications) may
increase the risk of severe outcome. Individuals who reside
near or spend time in wooded areas or areas with high grass
may be at increased risk for infection. Although cases of
ehrlichiosis can occur during any month of the year, the
majority of cases reported have an illness onset during the
summer months and a peak in cases typically occurs in the
months of June and July. This period is the season for
increased numbers of adult and nymphal lone star ticks, which
are the primary life stages of ticks that bite humans and if
infected can transmit disease [,

Conclusion and recommendations

It is concluded that canine ehrlichiosis is a disease that has
been used to describe infection of dog with the Ehrlichia
species such as E. canis, E. ewingii and E. chaffeensis, which
are intracellular, vector-borne pathogens. So the disease is
transmitted to mammals by way of vector, mainly
Rhipicephalus sanguineus and Amblyoma americanum. Deer,
rodents, coyotes and other small mammals are serving as a
reservoir hosts. Canine ehrlichiosis have been known for a
long time in veterinary medicine but now a day this disease is
considered as emerging diseases in human medicine because
of their relatively recent description and their steady increase
in incidence in several parts of the world. Individuals who
reside near or spend time in wooded areas and have
compromised immune system are a group at risk. It can be
prevented through avoidance of tick bites, control of tick as
well. Tetracycline-related antibiotics have been the treatment
of choice. In Ethiopia, canine ehrlichiosis and its vector still
yet not identified but Rhipicephalus sanguineus in southern
Sudan, Ethiopia border and etiological agent in Kenya.
Therefore, based on the above conclusion the following
recommendations are forwarded:

Because the complex cycles of microbial pathogens,
vector ticks, environment, and mammalian hosts evolve
continually and can lead to the emergence of canine
ehrlichiosis  in  previously  non-endemic  areas,
veterinarians should consult their local or state
departments of public health for the most current
information on canine ehrlichiosis and the tick-vector in
their community.
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Since tick-vectors R. sanguineous and A. americanum
play pivotal role in transmission of canine ehrlichiosis in
dog and human, they should prevented by using fipronil,
permethrin or deltamethrin and owners should be
encouraged to examine dogs daily to remove ticks prior
to attachment.

Public education should be given and human settlement
around forest area should be given attention to avoid their
exposure.

Avoiding importation of affected dogs from endemic
area.

In Ethiopia canine ehrlichiosis and its tick-vector are not
yet still identified and characterized. So researcher should
conduct study on this vector-borne zoonotic infectious
disease since the vector and its etiological agent are there
in neighboring countries.

In human, activities in areas of high tick density should
be minimized, particularly during months when tick
abundance is greatest.

Owners and especially those in the group at risk must be
informed about the potential risk and possible routes of
infection, including the life cycles of vectors and agents.
Eradication of reservoir dogs and other (rodents, coyotes,
and deer and other small mammals) reservoir animal in
non-endemic areas must also be considered.
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