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Original Research Article 

INVESTIGATION OF CANINE EHRLICHIOSIS IN KHARTOUM STATE, 

SUDAN 

 

ABSTRACT: 

The study was extended for two years and covered different seasons of the years 2020, 

2021 and 2022. Dogs in different localities of Khartoum State were investigated for 

presence of Canine Ehrlichiosis.  A total of 599 dogs from different breeds and ages were 

investigated for the presence of the diseases. According to the results of E. canis Ab – 

Bio Note- Canine Rapid Test for the detection of canine Ehrlichiosis, the prevalence of 

Canine Ehrlichiosis in Khartoum State was 5.6%. Male and female dogs were susceptible 

for Ehrlichiosis. Dogs of all ages were susceptible for the disease. Dogs were more 

susceptible for the infestation during autumn. German shepherd breed was more 

susceptible for Ehrlichiosis. Most cases of Ehrlichiosis were treatable. This is the first 

study concerning investigation of Canine Ehrlichiosis in Khartoum State. Vaccination 

and Deworming programs against different diseases are recommended for dogs in 

Khartoum State. 
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1. INTRODUCTION: 

Canine Ehrlichiosis is a disease with high incidence among domestic dogs with extensive 

mortality [1] [2] [3] [4]. It’s a tick-borne disease caused by Gram-negative bacteria, of 

the species Ehrlichia canis, mostly transmitted by Rhipicephalus sanguineus (brown dog 

tick) and E. chaffeensis and E. ewingii, which are predominantly transmitted by 

Amblyomma Americanum [5] [6].  This disease has no predilection for age or sex and 

compromises the host’s organic systems in several different ways, with varying degrees 

of severity [7] [8] [2]. Systemic ehrlichiosis induces an acute-phase reaction from the 

infected animal’s immune system. This response consists of a complex reaction that 

triggers an increase in the levels of fibrinogen and other proteins known as acute-phase 

proteins (APPs), which are believed to act towards restoring homeostasis and removing 
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the cause of disturbance [9] [10] [11].  APPs  are  Part  of  the  nonspecific reaction of the 

innate immune system, which is the organism’s first line of defense at the early stages of 

the disease. This physiological mechanism allows time for the organism to activate other 

more specific lines of defense, such as cellular and humoral immune responses [11]. 

Determination of APPs levels could contribute towards assessing the onset of diseases 

and be helpful in establishing exact diagnoses [11]. Tropical canine pancytopenia was 

originally described in Algeria in 1935 [12] and soon after in Africa, the Middle East, and 

the Orient [13]. CME is a multisystemic disease manifesting in acute, subclinical or 

chronic forms. The acute one is accompanied by fever, anorexia, lymphadenomegaly, 

epistaxis and poetechie [14]. In the subclinical form, dogs appear healthy despite 

thrombocytopenia and have the potential to remain persistent carriers [15]. This phase 

may last for years and some dogs will spontaneously eliminate the pathogen, while others 

will develop chronic form when bone marrow hypoplasia leads to pancytopenia resulting 

with bad prognosis for the outcome of the infection [16]. E. canis can infect all breeds of 

dogs but the German shepherd dog appears to be more susceptible, showing the more 

severe form of disease with a higher morbidity and mortality compared to other breeds 

[17].  

This study was aiming at investigating Canine Ehrlichiosis in Khartoum State, Sudan. 

 
2. MATERIALS AND METHODS: 

2.1. Area of the study: 

The study conducted in Khartoum State during the years 2020, 2021 and 2022. 

2.2. Samples: 

2.2.1. Source of samples: 

In this study which lasted for 2 years, 599 dogs of different ages and breeds were 

investigated for presence of Canine Ehrlichiosis infestation. Blood samples were 

collected during this investigation from all dogs.  

2.2.2. Breeds of dogs: 

The investigated dogs were belonged to German shepherd, Local, Lulu, cross, Perro de 

Presa Canario, Rottweiler, Royal black, Rood dog, Golden Retriever, Malinois, Griffon, 

Caucasian, Alabi, American bulldog, Saluki, Balboa and Husky breeds of dogs. 
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2.2.3. Ages of dogs: 

The age of the investigated dogs was ranged between 8- 17 months. 

2.2.4. Sampling Procedure:  

A total of 599 blood samples were collected from 599 dogs in different Localities of 

Khartoum State. Blood samples were collected from cephalic vein using sterile syringes. 

Blood samples were transported in iceboxes to the Veterinary Laboratory in college of 

Veterinary Medicine University of Bahri.  

2.3. Detection of Canine Ehrlichiosis:  

2.3.1. E. canis Ab – Bio Note- Canine Rapid Test (Athens, Attica, Greece) [18]. 

2.3.1.1. Purpose: Detection of E. canis Antibodies. 

2.3.1.2. Principle: Immunochromatographic assay. 

2.3.1.3. Specimen: Whole blood. 

2.3.1.4. Materials provided:  

1. Ag Rapid E. canis test device. 

2. Assay diluent bottle. 

3. Anticoagulant tube. 

4. Disposable capillary tube. 

2.3.1.5. Test procedure: 

1. The collected blood sample was put into the anticoagulant tube. 

2. The cap on the anticoagulant tube was closed and the tube was inverted 5 times to mix 

the blood and the EDTA.  

3. Ten microliters of the whole blood were added to the sample hole by using capillary 

tube. 

4. Two drops of the assay diluent were added into the sample hole on the test device. 

5. The result was read (image 1).  
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Image (1): Rapid Test Kit for detection of Canine Ehrlichiosis. 

3. RESULTS: 

3.2. Prevalence of Canine Ehrlichiosis in Khartoum State: 

Among 599 dogs of different breed, sex and age, 34 (5.6%) were positive for 

Ehrlichiosis. Male dogs represented 2.8% and females represented 2.8% of the positively 

tested dogs. The age of the infected dogs ranged in between 8 and 17 months (Table 1 

and Figures 1 and 2).  

3.2.1. Prevalence of Canine Ehrlichiosis in autumn: 

The prevalence of Canine Ehrlichiosis during the autumn was 8.8%. Male dogs 

represented 3.6% and females represented 5.2% of the positively tested dogs (Table 2).  

3.2.2. Prevalence of Canine Ehrlichiosis in winter: 

The prevalence of Canine Ehrlichiosis during the winter was 6.0%. Male dogs 

represented 2.5% and females represented 3.5% of the positively tested dogs (Table 3). 

3.2.3. The prevalence of canine Ehrlichiosis in summer: 

The prevalence of Canine Ehrlichiosis during the summer was 6.9%. Male dogs 

represented 2.6% and females represented 4.3% of the positively tested dogs (Table 4).  

3.2.4. Prevalence of Canine Ehrlichiosis in different dog's breeds:                                                               

Among 34 dogs of different breed, the prevalence of Canine Ehrlichiosis was 47.2% in 

German shepherd, 29.4% in cross breed, 11.8% in Lulu, 2.9% in local breed, Perro de 

Presa Canario, Rottweiler and Royal black breeds (Figure 3).  
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3.2.5. Treatment trial for Canine Ehrlichiosis cases: 

Eighty-eight-point two percent of Canine Ehrlichiosis cases respond for the treatment 

trials (Figure 4). 

Table (1): Prevalence of Canine Ehrlichiosis in Khartoum State. 
Breed Infected 

Male 
Healthy 

Male 
Infected 
Female 

Healthy 
Female 

Total 

German shepherd 7 158 9 172 346 
Local 1 45 0 45 91 
Lulu 1 17 3 24 45 
Cross 8 15 2 17 42 
Perro de Presa Canario 0 10 1 8 19 
Rottweiler 0 5 1 5 11 
Royal black 0 7 1 0 8 
Rood dog 0 0 0 7 7 
Golden Retriever 0 1 0 5 6 
Malinois 0 4 0 2 6 
Griffon 0 4 0 1 5 
Caucasian 0 1 0 3 4 
Alabi 0 1 0 2 3 
American bulldog 0 1 0 1 2 
Saluki 0 2 0 0 2 
Balboa 0 1 0 0 1 
Husky 0 1 0 0 1 
 Total 17 (2.8%) 273 

(45.6%) 
17 

(2.8%) 
292 

(48.8%) 
599 

(100%) 
 

 

 

 

Table (2): Prevalence of Canine Ehrlichiosis in autumn. 
Breed Infected 

Male 
Healthy 

Male 
Infected 
Female 

Healthy 
Female 

Total 

German shepherd 4 61 4 66 135 
Local 0 15 0 11 26 
Lulu 0 5 3 1 9 
Rottweiler 0 4 0 5 9 
Saluki 0 1 0 5 6 
Cross 2 2 0 2 6 
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Griffon 0 4 0 0 4 
Malinois 0 3 1 0 4 
Alabi 0 1 0 2 3 
Perro de Presa Canario 0 0 2 0 2 
Caucasian 1 0 1 0 2 
Balboa 1 0 0 0 1 
American bulldog 0 0 0 1 1 
 Total 8  

(3.6%) 
96 

(46.6%) 
11 

(5.2%) 
93 

(44.6%) 
208 

(100%) 
 

Table (3): Prevalence of Canine Ehrlichiosis in winter. 
Breed Infected 

Male 
Healthy 

Male 
Infected 
Female 

Healthy 
Female 

Total 

German shepherd 2 63 5 63 133 
Local 0 17 1 10 28 
Cross 2 7 0 8 17 
Lulu 1 3 0 6 10 
Rood dog 0 0 0 6 6 
Perro de Presa Canario 0 0 0 2 2 
Caucasian 0 0 0 2 2 
Saluki 0 1 0 0 1 
Griffon 0 0 0 1 1 
Golden Retriever 0 0 1 0 1 
Malinois 0 1 0 0 1 
 Total 5 

(2.5%) 
92 

(45.5%) 
7 

(3.5%) 
98 

(48.5%) 
202 

 (100%) 
 
 
 
 
 
 
Table (4): Prevalence of Canine Ehrlichiosis in summer. 

Breed Infected 
Male 

Healthy 
Male 

Infected 
Female 

Healthy 
Female 

Total 

German shepherd 1 34 0 43 78 
Lulu 0 9 3 14 26 
Cross 2 8 1 8 19 
Perro de Presa Canario 0 9 0 5 14 
Royal black 1 6 1 0 8 
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Golden Retriever 0 0 1 5 6 
Local 0 3 0 0 3 
Rottweiler 0 1 1 0 2 
American bulldog 0 2 0 0 2 
Rood dog 0 0 0 1 1 
Malinois 0 0 0 1 1 
Husky 0 1 0 0 1 
 Total 4  

(2.6%) 
73 

(45.3%) 
7 

(4.3%) 
77 

(47.8%) 
161 

(100%) 
  

 

Fig. (1): Positive E. canis test for detection of Canine Ehrlichiosis. 
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Fig. (2): Negative E. canis test for detection of Canine Ehrlichiosis. 

 

Fig. (3): Prevalence of Canine Ehrlichiosis in different dog's breeds. 
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Fig. (4): Treated cases of Canine Ehrlichiosis.  

 

4. DISCUSSION: 

Ehrlichiosis is a tick-borne disease of dogs usually caused by the rickettsial agent 

Ehrlichia canis. Ehrlichia Canis is the pathogen of animals. In this study the prevalence of 

Canine Ehrlichiosis in Khartoum State was 5.6%. Lower prevalence of Canine 

Ehrlichiosis (2.8%), was reported by [19] in Egypt and 3.7% by [20] in Brazil. Higher 

prevalence 18.8% was reported by Dahmani [21] in Senegal, 7.0% [22] in Nigeria, 75.2% 

by [23] in Zimbabwe, 10.0% by [24] in Mexico and 14.7% by [25] in Egypt. In this study 

the prevalence of Canine Ehrlichiosis in male and female dogs was 2.8% and that was the 

opposite of some published literature which detected increased seroreactivity in males, 

which was explained by a higher chance of contact with tick species than females 

because of behavioral features [26] [27]. In this study the age of the infected dogs ranged 

in between 8 and 17 months and was in the same line with some epidemiological studies 

by [27] [28] [29] which showed that seropositivity rates were higher in older dogs and 

that may be due to the higher likelihood of exposure to the Ehrlichia pathogen as the dog 

becomes older. In the present study the prevalence of Canine Ehrlichiosis in winter was 

6.0%, 6.9% in summer and 8.8% autumn. The prevalence was high in autumn the season 

in which the tick is active according to [30]. In the present study 88.2% of Canine 

Treated cases Untreated cases

88.2%

11.8%
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Ehrlichiosis cases respond for the treatment trials. The survival rate in Europe was 

reported to be 50% by [31], in Switzerland 86.6% by [32] and in UAS 75% by [33]. 

5. CONCLUSION AND RECOMMENDATIONS: 
The prevalence of canine Ehrlichiosis in Khartoum State was 5.6%. Male and female 

dogs had the same risk of infection with the disease. All the ages had the same chance for 

the infestation. Dogs were more susceptible for the infestation in autumn season. German 

shepherd breed was more susceptible for the disease. Most cases were treatable. All dogs 

must be vaccinated against different diseases and complete the vaccine schedules. 

Diseased dogs must be treated early for good prognosis. Diseased dogs must be separated 

from healthy dogs to prevent spread of infection. Hygiene must be doing during infection 

and sanitizing of fomite, food and water dishes. 
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