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Abstract: Overrun of haemoparasite in the country is interface with health risk of domestic animals mostly those
found under poor management condition. This life threatening disease was arise from the vector as an agent,
usually the ticks that transmit an infection from animal to animals and even between animals and human being.
Therefore this study was hypothesized to evaluate clinical and hematological aspects of dogs naturally infected
with blood parasite presented at Veterinary Teaching Hospital, Addis Ababa University, Ethiopia. Blood films
of 50 naturally infected dogs were examined for haematological alterations and parasitaemia. Peculiar symptoms
and clinical signs were recorded from the animals. Clinical histories were filled out during the session. Of the
50 positive dogs by Giemsa stained peripheral blood films, 28%  presented  parasitaemia by Babesia canis.
Only, 25.57% had the combination of B. canis and Ehrlichia canis. The prevalence of canine babesiosis was
statistically significant (P<0.05). There were also statistically significant deference (P<0.05) between age
group of dogs. There were no statistically significant difference (P>0.05) between sex of dogs. Young male
dogs less than one-year-old were the most commonly affected. Furthermore, 58% and 40% were presented with
pale mucosal  membrane  and anorexia/inappetence, respectively as the primary and secondary clinical
symptom. Other clinical symptoms were weight loss (34%), lymphadenophaty (28%), mild to moderate fever
(22%), a few were also showing the signs of vomiting (12%), corneal opacity (6%), paralysis (4%), diarrhea (4%)
and mucosal bleeding (2%). Haematological alterations showed mainly normochromic-normocytic anemia,
leukocytosis and neutrophilia. The findings of this study demonstrate that babesiosis caused clinical and
haematological alterations of the varied intensity in dogs, even with low parasitaemia, should be taken into
consideration. Further biochemical test associated with the causative agent should be analyzed.
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INTRODUCTION leukocytes [1, 2]. Canine babesiosis and hepatozoonosis

Blood parasites are organisms that live in the blood erythrocytes and neutrophils or monocytes respectively.
of their animal hosts. These parasites can range from Babesiosis is a disease  transmitted  by  ticks.  It is
single-celled protozoa to more complex bacteria and caused by protozoan parasites of the genus Babesia,
rickettsiae. The method of transmission varies, depending which infect the red blood cells. Babesiosis  affects a
on the parasite, but often they are transmitted through the wide range of domestic and wild animals and,
bites of ticks or flies. Canine ehrlichiosis is a tick borne occasionally, humans. Recently, 3.64% prevalence of
rickettsial disease, also known as tropical canine Bovine babesiosis was reported by   Hika   et   al.   [3].
pancytopenia or canine rickettsiosis which infects This indicates the major economic impact of babesiosis is

are tick borne hemoprotozoan diseases which infect
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on the cattle industry, infections in dogs occur at various MATERIALS AND METHODS
rates throughout the world. Signs of infection vary from
a mild illness that passes quickly to a severe disease that
rapidly results in death. In some cases, the parasite
causes a long-term disease with severe and progressive
anemia as the main symptom [4].

Mycoplasma haemocanis is a parasite that lives on
the red blood cells of affected dogs. Infections do not
usually cause signs, but red blood cell destruction
(Hemolysis) can be seen in dogs that have had their
spleens removed. The parasites are transmitted through
the transfer of infected blood (For example, blood
transfusions or contaminated needles) or through the
bites of lice, flies, ticks and mosquitoes. Their diagnosis
is talented by blood test. Specific types of antibiotics are
used to treat hemoplasma, but even after treatment, some
dogs will remain infected. Additional medications or a
blood transfusion may also be necessary for dogs with
anemia. Screening all donors prior to blood transfusions
and controlling insects can help limit the spread of
hemoplasma parasites [5].

Hepatozoonosis is a disease of wild and domestic
carnivores (Meat-eating animals) caused by a
Hepatozoon protozoan. Hepatozoonosis, an enzootic
haemoprotozoan disease with a variable prevalence, is
caused by several species of Hepatozoon, a genus in the
phylum Apicomplexa, suborder Adeleorina and family
Hemogregarinidae (Hepatozoidae). Hepatozoon species
infect a wide variety of domestic and wild animals.
Hepatozoon canis (H. canis) infection among dogs is
widespread in Africa, South Europe, South America and
Asia. H. canis, firstly reported in India [6] is the cause of
old  world  canine  hepatozoonosis,  which  generally
leads to a mild disease that affects the spleen, lymph
nodes and bone marrow, resulting in  anaemia  and
lethargy. Infection of H. canis varies from asymptomatic
cases in apparently healthy  dogs   to   severe   and
potentially fatal cases of the disease with variable signs
including fever, paralysis, anorexia, emaciation, anaemia,
ocular discharge and hind leg weakness [7]. The disease
is transmitted by the ingestion of definitive host of H.
canis, the brown dog tick,  Rhipicephalus sanguineus
and animals from neonatal to adult age which are infected
[8]. Dogs older than 4 to 6 months old are usually
resistant to infection with H. canis. However, H.
americanum causes severe signs even in adult dogs. The
objectives of this study is to describe the clinical and
hematological aspects of dogs naturally infected with
blood parasites presented at Veterinary Teaching
Hospital, Addis Ababa University, Ethiopia in view of the
scantiness of such information  about  this tropical
disease in dogs in Oromia state.

Study Area: The study was conducted from December
2017 to April 2018 in Bishoftu town, which is located in
Oromia Regional State about 47.9  km South-East of
Addis Ababa. It is found at 9°N latitude and 40°E
longitude and at an altitude of 1920 meters above sea level
in the central high lands of Ethiopia. It experiences a
bimodal pattern of rainfall with the main rainy season
extending from June to September and a short rainy
season from March to May with an average annual rainfall
of 800 mm. The mean annual minimum and maximum
temperatures are 12.3°C and 27.7°C,  respectively with  an
overall average of 18.7°C. The highest temperatures are
recorded in  May and the mean relative humidity is 61.3%.
Bishoftu is the center of Ada’aLibenWoreda and it has a
total land area of about 1610.56 Km  and is divided in to2

three agro-ecological zones namely midland (94%),
highland (3%) and lowland (3%) [9].

Study Population and Sample Processing Methods: This
study involved 50 dogs of both sexes, of different breeds
and ages. The dogs, which displayed varied clinical
symptoms, were presented at the Veterinary Teaching
Hospital, Addis Ababa University, Bishoftu, Ethiopia
from 2016 to 2017. Diagnosis was done on the basis of
clinical signs and symptoms and hematological study.
Clinical signs and symptoms and case history were
obtained  from  the  owner and from the case register
book. Blood was collected from  peripheral  veins  and
kept in ethylene diaminetetraacetic acid (EDTA) vial for
hematological assessment examination. Confirmatory
diagnosis was done by light microscopic pictures of
Giemsa stained peripheral blood smears resulting from
infected dogs.

For the haemogram, about 2-3 ml (Depends on age of
dogs) of blood was collected from each animal by cephalic
vein puncture with disposable needles and syringes. The
blood samples were stored in refrigerator in sterile tubes
containing EDTA solution. Complete blood count was
carried out on fully automated analyzed Haematology
System. Differential leukocyte counts were carried out
manually on Giemsa stained thin blood films. The values
of the erythrogram and leukogram parameters were
compared with the reference values as described by
Meinkoth and Clinkebeard [11]. The data on ages, sexes,
breeds, clinical manifestations and affiliated infections
were obtained from the clinical histories filled out during
the consultation, clinical examination, records and
parasitological results.
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Fig. 1: Map of study area (Bishoftu town).
Source: [10]

RESULTS Of the 50 positive dogs  by   Giemsa   stained

This study was done in 50 naturally infected dogs of by  Babesia canis.  While   25.57%   had   the combination
both sexes (33 males and 17 females) of different breeds of     Hepatozoon canis,     B.   canis   and   Ehrlichiosis.
(Local-40 and no-descriptive-10) and ages. With regard to The symptoms observed were pale visible mucous
age, it was found that 50% evaluated dogs were less than membrane (58%), anorexia (40%), weight loss (34%),
one-year-old and the remainder was distributed in several lymphadenopathy (28%),  mild   to     moderate   fever
age groups up to 14-year-old. Samples were  collected (22%),   vomition   (12%),     oculonasal   discharge
from  66%  males  and  44% females. About 80% dogs (corneal opacity 6%), muscular and joint pain (4%),
were of local breed and 20% were of six different breeds. diarrhea (4%) and epistaxis or mucosal bleeding (2%)
The prevalence of canine babesiosis was statistically (Table 2).
significant (p<0.05). There were also statistically In this study, the values of the erythrogram and
significant deference (p<0.05) between age group of leukogram   parameters   of   the animals varied widely.
dogs. There were no statistically significant difference The mean erythrocyte, haemoglobin and hematocrit
(p>0.05) between sex of dogs (Table 1). values were lower than the reference values described by

peripheral   blood   films,   28%     presented parasitaemia

Table 1: Prevalence of canine babesiosis among other haemoparasite with sex and age

Risk factors No. examined No. positive Prevalence (%) P-value2

Male 33 10 30.90 0.813 0.431

Sex Female 17 4 23.53 - -
Total 50 14 28 - -
Young 22 7 31.81 29.532 0.021

Age Adult 13 3 23.07 - -
old 15 4 26.67 - -
Total 50 14 28 - -
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Table 2: Clinical signs observed in the dogs naturally infected by B. canis, H. canis and Ehrlichiosis (n=50).

Symptoms Animals Percentage (%)

pale visible mucousae 29 58
Anorexia 20 40
weight loss 17 34
Enlarged lymphonodes 14 28
Fever 11 22
Vomiting 6 12
Corneal opacity 3 6
muscular and joint pain 2 4
Diarrhea 2 4
mucosal bleeding 1 2

Table 3: Values of the hematological parameters of 50 domestic dogs infected naturally by babesiosis, ehrlichiosis and hepatozoonosis

Parameters Mean±SD Minimum Maximum Reference

RBC (x10  cells/µL) 6.08±1.28 4.41 9.14 5.5-8.56

Hb (g/L) 10.40±4.89 5.70 24.00 12-18
PCV (%) 15.44±10.28 26.2 45.32 37-55
Hematocrit (%) 20.45±8.71 24 52 37-55
WBC (cells/µL) 11.68±5.32 61.00 377.90 6-17
Neutrophil (x10  cells/L 10.20±4.22 25.70 133.43 3-11.59

Eosinophil (x10  cells/L) 0.19±0.27 0.30 14.63 0.1-1.259

Basophil (x10  cells/L) 0.0±0.0 0.07 12.87 09

Lymphocyte (x10 cells/L) 2.26±1.34 33.9 80.26 1-4.89

Monocyte (x10  cells/L) 0.56+0.38 11.01 33.76 0.15-1.359

Thrombocyte (x10  cells/L) 188.6±61.8 79.76 241.054 2-59

RBC: red blood cells, Hb: hemoglobin, PCV: packed cell volume, WBC: white blood cell.

Table 4: Erythrograms of dogs infected by B. canis

Dogs
------------------------------------------------------------------------------------------------------------------------------------------------

Parameter R 1 2 3 4 5 6 7 8 9 10a b

RBC (x10 /L) 5.5-8.5 2.92 2.50 6.01 3.19 3.01 5.00 2.26 5.23 4.37 3.1212

Hb (g/L) 120-180 66 37 132 101 87 123 42.06 135 150 121
Ht (L/L) 0.37-0.55 0.45 0.12 0.36 0.32 0.24 0.31 0.08 0.38 0.43 0.31
MCV (fL) 60.00-77.00 65.69 78.00 59.60 74.05 64.36 66.46 68.49 59.90 65.75 65.34
MCHC (g/dL) 32.00-36.00 33.19 30.00 36.66 31.56 36.25 36.45 36.62 35.52 34.80 33.21

R = reference values according to [11]; RBC = red blood cells; Hb = hemoglobin; Ht = hematocrit; MCV = mean corpuscular volume; MCHC = mean
corpuscular hemoglobin concentration. Coinfection between H.canisand E. canis. Coinfection between H. canisand Babesiaspp.a b

Meinkoth and Clinkebeard  [11]  while  the leukocytes DISCUSSION
were higher than the reference range (Table 3). The
haematological alterations mainly consisted of anaemia Babesiosis, ehrlchiosis and hepatozoonosis mixed
(68.53%), leukocytosis (49.11%), neutrophilia (48.11%) infection were previously reported from  various  region
and eosinopenia (33.29%). of Ethiopia [24]. But B. canis and H. canis with

The changes of the leukogram were neutrophilic ehrlichiosis  were   first described from Bishoftu district.
leukocytosis (45. 93 %) and eosinopenia (32. 55%). In Bishoftu, the report of babesiosis was  the  highest
Thrombocytopenia was observed in 41.06% cases. A total than other two hemoprotozoan diseases. B. canis was the
of 28% of babesiosis and 25.57% of hepatozoonosis with etiological agent of canine leukositic commonly seen in
ehrlichiosis were observed under oil immersion lense of neutrophil.
microscope in Giemsa stained blood smears. In this study Canine haemoparasite is a disease which is presently
in association with its high frequency the erythrogarm prevalent in the various regions of Ethiopia. B. canis is
and leucogram of babesiosis was analyzed (Table 4). the species recognized as causing the infection  [24]
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which prevails in dogs of all ages. In this study, the most The variations observed in the haemogram and
frequent  symptoms  and   haematological  alterations
were observed. The results indicate that H. canis is
responsible for causing pathogenicity even in low
infections. The presence of the parasite, especially in
dogs up to the age of one year, substantiate the statement
that animals of all ages can be infected, although it is more
prevalent among younger dogs and this prevalence may
be ascribed to the low immunity of young animals [12].
Infection by this haemogregarian haemopare site in a
significantly higherproportion of male dogs is in
agreement with the findings of various workers [12-13]
who reported a higher prevalence of infection among
males. The higher occurrence of males in this study might
be due to the predominance of male dogs and many spray
dogs found were the male dogs in the group under study.

In this study, the most frequent clinical sign found
were pale visible mucous membrane (58%) and anorexia
(40%). This is the lowest prevalence report in association
with 41.2% [14] animals with anemia. This is associated
with management system that many dogs under the study
were feed low concentrated feed and spray dogs that ate
feed with obscure disease. Many studies have looked at
the prevalence of thrombocytopenia and anemia in dogs
with   ehrlichiosis and   babesiosis.   This   information   is
helpful, but from a clinical perspective, it is more important
to know how many dogs with anemia or
thrombocytopenia have these diseases [14].

In this study, the larger proportion of parasitism
amonglocal-breed dogs was due to their higher proportion
among the dogs attended at the clinics. Hemoparasite
does not show a predisposition for any particular breed.
In this study, fourteen dogs had concomitant infections
and babesiosis was the agent the most frequently found
in association with H. canis and E. canis. The lowest
prevalence of H. canis in this study isin agreement with
the study done by Paiz et al. [15]. The association of
B.canis with other hematozoa can be attributed to the
presence of the common tick vector, Rhipicephalus
sanguineus,  which  is  also atransmitter of Ehrlichia
canis and   H.   canis.   Studies on   tick   biology indicate
 that  a  small   percentage   of  ticks are responsible for
harbouring multiple pathogens and successfully
transmitting all pathogens to host or at some times [16].

Similar to this study, low percentage of infection by
H. canis has been reported by other authors using the
same parasitological method in Brazil  [15]. The
occurrence of coinfection with  H.  canis  and E. canis
was reported in some ofthese studies and it can be
attributed to thecommon tick vector, R. sanguineus [17].

leukogram parameters of the dogs may be related to
parasitaemia, response of each animal, management
system found in the country and concomitant infection by
other infectious agents. The anaemia observed in 58%
dogs in this study may be associated with the chronicity
of the infection, low concentrated feed as well as with
associated infection of Babesia canis and /or Ehrlichia
canis with other hemolytic diseases. Because the dogs
presented to the clinics were almost poor in body
conditions and as the owner reported to the clinicians
their  feed  intake  was with low protein contents. For
some researchers, anaemia is the commonest, primary
haematological sign observed in mostcases [18].

In the present study, normocytic normochromic
anaemia was mainly found. Neutrophilia and leukocytosis
in the animals of this study are consistent with the
findings of other researchers, who stated these alterations
are frequent  [19, 20]. However, in some studies,
neutropenia has also been found [21]. Anemia develops
as a result of blood hemolysis and hemolysis occur due to
mechanical damage by tropozoit to RBC when multiplied
by binary fission, phagocytosis of infected RBC by host
immune system and toxic substances secreted by the
parasite [22]. These changes might be due to the
multiplication of the parasite in animal’s organs, hence
resulting in inflammatory response which  might be
further increased in presence of other haemoprotozoa or
bacterial infection. It has been found that concurrent
infections with pathogens such as B. canis and Ehrlichia
spp. aggravate the clinical condition of dogs infected with
H. canis [23].

CONCLUSION

The clinical findings and history of the dogs were
found to be very close association with that of
heamathological parameter results. These clinical and
hematological findings, though not specific for canine
hepatozoonosis, emphasize the suggestion that the
presence of this agent in dogs should be taken into
account even when parasitaemia is low. Therefore, the
haematological results support the hypothesis that
natural infections of B. canis, E. canis and H. canis in
dogs attended at a veterinary teaching hospital in the
Bishoftu district Ethiopia is common.
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