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ABSTRACT 

 

The majority of Ethiopians rely on livestock for their livelihood, but its viability and 

sustainability are limited by a variety of constraints, the most significant of which are livestock 

diseases. This case study was done with the objective of handling and organizing case reports 

on selected clinical cases involving various animals in and around Bishoftu town, Ethiopia. The 

study was conducted from November 2022 to June 2023 in clinics: Professor Feseha Gebreab 

Memorial Veterinary Teaching Hospital (VTH) and Society for the Protection of Animals 

(SPANA) Equine Clinic found in the College of veterinary medicine and agriculture (CVMA) 

and on a private farm in Bishoftu town and its vicinity. The examination method involves owner 

complaints, clinical examinations, and postmortem examinations. Animals were treated with 

broad-spectrum antimicrobials and supportive drugs based on a tentative diagnosis. 

Simultaneously, samples from the individual animals were collected and processed to reach a 

definitive diagnosis. The cases were followed until the animal recovered, either in the clinic or 

at home. A total of 51 animals were examined, of which 43.1% were ruminants and 56.9% were 

equine, swine, chicken, and canine. Based on clinical findings and laboratory results, the 

diseases in the presented cases were caused by bacteria, viruses, fungi, protozoa, parasites, 

metabolic disorders, and tumors. Of the treated animals during the study 80.4% of the treated 

animals were recovered, 15.7% (six chickens, one horse, and one puppy) died, and two heifers 

remained refractory. It was observed that the primary causes of clinical cases were bacteria, 

followed by viruses, metabolic abnormalities, and parasites. In general, most animal diseases 

might be cured with prompt and appropriate care and treatment. In this study, delancey of 

admission of diseased animals, lack of confirmatory diagnosis and appropriate treatment were 

the cause of delay recovery and animal death. It is recommended to perform a confirmatory 

diagnosis in order to initiate efficient treatment and control measures that protect the health and 

welfare of animals and restrict the transmission of disease. 

 

 

Keywords: Case description, Case management, Treatment outcome. 
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1. INTRODUCTION 

. 

Ethiopia's economy is based on agriculture, which also happens to be the sector that generates 

the most foreign exchange. More than 85% of Ethiopian rural households, who engage in 

subsistence crop and animal production, rely on this sector as their main source of income 

(Adam et al., 2018). Ethiopia has the largest livestock population in Africa and has an estimated 

70.3 million cattle, 42.9 million sheep, 52.5 million goats, 11.3 million equines, 8 million 

camels, and 60.50 million poultry (CSA, 2020; Mekuriaw and Harris-Coble, 2021). 65% of 

Ethiopia's population depends on the livestock industry for their livelihood, contributing 12 and 

40% of the country's total and agricultural Gross domestic product (GDP), respectively. 

Additionally, the industry generates 12–15% of all export revenue, ranking second in 

importance. (Jibat et al., 2015). 

 

The animal's production and productivity are greatly affected by livestock disease, limited 

grazing resources, climate changes, and lack of access to veterinary services (Nuvey et al., 

2023). Ineffective control of livestock diseases, poor veterinary services, and disease 

management strategies adopted by farmers are some of the factors that result in direct economic 

losses due to excessive animal mortality (Ashfaq et al., 2015). They also affect the animals' 

reproductive and productive performance and may also contribute to antimicrobial resistance 

(Lamy et al., 2012). According to Asresie and Zemedu (2015), the yearly livestock mortality 

rates for cattle, sheep, and goats are 8–10%, 14–16%, and 11–13%, respectively.  Among 

diseases affecting the livestock sector of the country, Viral diseases such as Foot-and-mouth 

disease, Capri pox virus diseases, PPR, Contagious Ecthyma, AHS, and rabies are more 

common, while bacterial diseases such as Anthrax, blackleg, CBPP, CCPP, Pasteurellosis, IBK, 

Brucellosis, clinical mastitis, dermatophilosis, actinobacillosis, actinomycosis, foot rot and 

abscess are also reported (Asmare et al., 2016). Additionally, gastro-intestinal tract (GIT) 

parasites and tick born haemoparasitic diseases such as Babesiosis, Theileriosis, Anaplasmosis 

and cowdriosis have been reported in different regions of the country (Nejash, 2016). 

 

Veterinary clinical studies seek to advance scientific knowledge and find the most effective 

methods for preventing, diagnosing, and treating diseases and other disorders that could affect 
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animals. A clinical investigation further contributes to the understanding of animal diseases and 

the discovery of new techniques of diagnosing and treating those diseases. Outcomes or findings 

from clinical studies can help future animal care by providing information regarding the benefits 

and risks of therapeutic, preventive, or diagnostic products or interventions currently applied. 

Furthermore, because some animal diseases are zoonotic, studying these diseases through 

veterinary clinical studies might help provide information for better public health services. 

Generally, individual animal diagnosis and treatment are critical in order to minimize suffering, 

enhance welfare, promote production, reduce the danger of zoonosis, satisfy owners and control 

disease spread (Cannavan, 2014). 

 

Previous research conducted in the study area at the College of Veterinary Medicine and 

Agriculture Veterinary Teaching Hospital (CVMA-VTH) and Ada'a district veterinary clinic 

revealed that nearly all patients (96.6%) received drug therapy after being tentatively diagnosed 

without receiving a correct laboratory-supported diagnosis (Beyene et al., 2015). This led in the 

emergence of antimicrobial-resistant disease-causing organisms and the possibility of drug 

residue, both of which had an impact on public health (Takele et al., 2015). As a result, 

confirmed diagnosis and proper drug prescription are required to protect the health of both 

animals and humans. Inaddtion, the majority of cases are curable and treatments are affordable, 

thus it is crucial to take action.  Therefore, this case study was carried out with the following 

objectives: 

 

General objective  

 

The general oblective of this work was to handle and organize case reports on selected clinical 

cases of different animals in and around Bishoftu, Ethiopia. 

 

Specific objectives 

 To verify the primary cause of animal diseases 

 To treat the animals by the available drug  

 To give professional advices to the owner of animals   

 To document clinical animal diseases for future references and studies 
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2. MATERIALS AND METHODS 

 

2.1. Study Area and Study Animals 

 

This case study was conducted from November 2022 to June 2023 at Professor Feseha Gebreab 

Memorial-VTH and SPANA animal clinics located at Addis Ababa University College of 

Veterinary Medicine, Bishoftu campus. The study also included clinically diseased animals 

from surrounding peasant associations near Bishoftu town. Bishoftu is located in the East Shewa 

zone of the Oromia region, 47.9 km south-east of Addis Ababa. The absolute location of 

Bishoftu is 8° 45′ N latitude and 38° 59′ E longitude. Topographically, the town is located in 

tepid to cool sub-moist mid-highland at an altitude of about 1920 meters above sea level with 

moderate weather conditions and experiences the mean annual rainfall, maximum, and monthly 

temperatures range between 801.3mm, 25.50 °C, 23.7 °C in July, and 27.70 °C in May. 

Additionally, Bishoftu and its surroundings have variable and yet representative agro-ecologies 

of the country. Bishoftu town is known for its animal production and medication center. Cattle, 

small ruminants, poultry, equines, and pet animals are the major livestock species reared in the 

area. Most of the animals in the town are kept intensively, while those in the rural areas are kept 

semi-intensively. Frushka, household remnants, and straw are the regular feed of the animals 

kept intensively, while semi-intensively kept animals graze on communal grazing land. 

 

Figure 1: Map of study Area 
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2.2. Study Design and Approaches  

 

Descriptive types of case study design were performed to understand the details of the study 

subject by describing the signaling of the affected animal and a detailed description of the 

clinical signs, diagnosis, treatment, and follow-up of individual animals. Clinically diseased 

animals which were coming to the clinics and observed on farm visit during the study period 

affected with frequently occurred and economically important diseases were purposively 

selected for the case study.  Clinical examinations of the individual animal or groups of animals 

were begun with a history of the case and followed by a complete clinical examination, which 

included a broad search for abnormalities starting from head to tail (Abdeta et al., 2015). Organs 

or systems involved, location and type of lesion present, and severity of diseases were identified 

thoroughly (Jackson and Cockcroft, 2002; Jana and Ghosh, 2013). The most important details 

are that tentative diagnoses were asserted based on the information obtained during the clinical 

examination and the owner's complaint. In some cases, illustrative samples from the affected 

individual were collected, and appropriate laboratory procedures were followed. After complete 

clinical diagnosis, postmortem examinations were continued and treatments were taken, but 

sometimes treatments were given empirically before definitive diagnosis due to time and 

logistical factors. Finally, advising the owner and following up took place until healing or death 

took place (Constable & Kenneth W. Hinchcliff). Stanley H. Done, Walter Grünberg, 2017; 

Jackson & Cockcroft, 2007). The information for all cases was obtained using the standard case 

recording format and compiled using the case report compilation format. Each case was 

supported with a summary, introduction, case description, laboratory investigations and 

findings, case management and treatment outcome, and discussion. Each case was supported 

with a picture of the animals during presentation and after recovery. 
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3. COMPILED CASES 

 

A total of 21 cases comprised of 51 total animals were compiled in these case reports (table 2) 

 

Table 1: Total number of animals examined and treatment outcome 

Animals Total Recovered Died Refractory 

Ruminants 22 20 0 2 

Equine 2 1 1 0 

Canine 3 2 1 0 

Swine 8 8 0 0 

Chicken 16 10 6 0 

Total (in percentage) 51 41(80.4%) 8(15.7%) 2(3.9%) 

 

Table 2: Diseases encountered during the study in percentage 

Diseases 
Number of cases Number of affected 

animals 

Percentages 

(%) 

Bacteria 9 22 43.1% 

Virus 5 18 35.3% 

Fungus 1 1 2% 

Protozoa 1 2 3.9% 

Parasites 2 2 3.9% 

Metabolic 2 5 9.8% 

Tumor 1 1 2% 

Total 21 51 100% 
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3.1. Case Reports on Bovine 

 

3.1.1. Hemorrhagic bowel syndrome in exotic dairy cow 

 

Abstract  

 

Hemorrhagic bowel syndrome (HBS), also known as Jejunal Haemorrhage Syndrome (JHS), is 

an important acute enterotoxemic disorder of adult dairy cattle. The present case report describes 

the clinical signs, laboratory findings, and treatment outcome of the cow affected by HBS. 

History, clinical examination, and laboratory diagnosis are routine diagnostic procedures for 

this disease. A 5-year-old exotic dairy cow on one of the smallholder dairy farms in Dukem with 

a history of profuse dark watery faecal matter and having completely stopped eating feed but 

drinking water one week ago was presented for diagnosis. Rectal temperature, heart rate, and 

respiration rate were measured and found to be within the normal range. Clinical signs during 

diagnosis include: dark watery diarrhoea, a sunken eye, depression, dehydration, and a pale 

conjunctival mucus membrane. Faecal and blood samples were collected, and faecal floatation 

technique and faecal culture on XLD, respectively, for detection of Emeria/Coccidian oocytes 

and Salmonella were performed. Blood and faecal samples were also cultured on blood agar 

medium for the detection of Clostridium. It was negative for coccidiosis and salmonella, but 

growths of small and white colonies with hemolysis and gramme-positive small to medium-

sized rod-shaped bacteria were observed, which was indicative of Clostridium. Based on history, 

clinical diagnosis, and laboratory findings, the case was diagnosed as hemorrhagic bowel 

syndrome. The cow was treated successfully with fluid therapy: Dextrose Normal Saline (DNS) 

and Ringer Lactate (10 ml/kg) for two days, I/V. Antibiotic: procaine penicillin G (20,000 IU) 

for five consecutive days, I/M. Anti-inflammatory: Meloxicam (0.5 mg/kg) for three days, I/M, 

and Multivitamin (8 ml) in a single shot, I/M. The improvement was noted one-week post-

treatment, and the cow was fully recovered. Avoiding stress during early lactation, providing 

quality food, and having an adequate ratio of concentrate to roughage are recommended to 

reduce chance of exposure to infection.  

 

Key word: Cow, Clostridium, Gram stain, HBS, treatment  
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Introduction 

 

Hemorrhagic bowel syndrome (HBS), also known as jejunal hemorrhagic syndrome (JHS) is 

relatively common disease in dairy cattle which has high fatality rate ranging from 85 to 100% 

(Radostits et al., 2007; Kırbas and Ozdemir, 2011). It is characterized by acute, sporadic and 

necro hemorrhagic enteritis that primarily affects the small intestine (Owaki et al., 2015). The 

disease is first described in the US in 1991 and commonly seen in highly productive dairy cattle 

(Abutarbush et al., 2004; Valgaeren, 2017). It is a multi-factorial disease. C. perfringens is a 

gram-positive, anaerobic, oxygen-tolerant, rod-shaped bacterium that is one of the causes of 

hemorrhagic enteritis (Lucey and Hutchins, 2004; Lebrun et al., 2010). There are five types of 

C. perfringens (A, B, C, D, E), which are distinguished by the primary toxin types they generate 

(alpha, beta, iota, epsilon, and theta) (Bueschel et al., 2003; Hamouda et al., 2013). 

 

C. perfringens type A is the most common and normal inhabitant of the intestine of most animals 

and humans. However, dietary changes or parasitism may produce a favorable growth 

environment, resulting in overgrowth and production of potent toxins, primarily α–toxin and β–

toxin (Kirkpatrick et al., 2001; Hamouda et al., 2013; Peek et al., 2018). Aspergillus fumigatus 

has also been suggested as the potential cause of HBS, as these organisms have been isolated 

from the lesions of clinical cases (Reeves et al., 2004; Adaska et al., 2014; Owaki et al., 2015). 

The possible risk factors of HBS include: stage of lactation, season, herd size, forage quality, 

ration composition and feeding management (Godden et al., 2003; Ewoldt and Anderson, 2005). 

 

The pathogenesis of the HBS disease is associated with overfeeding of proteins and the 

overgrowth of the bacterium, C. perfringens, leading to toxin production and cell damage 

(Mamak and Borku, 2019). Inflammatory responses disrupt the intestinal barrier, leading to the 

secretion of plasma proteins and growth factors into the intestinal lumen and bacterial 

overgrowth, resulting in toxemia and death (Valgaeren, 2017; Elhanafy et al., 2013). Affected 

animals generally have sudden onset of the disease with symptoms of anorexia, depression, 

decreased milk production, bloody to dark-red feces, abdominal distension, dehydration, 

weakness progressing to recumbency and sunken eye are the common findings in cows with 

HBS (Van Metre and Callan, 2005; Tajik et al., 2010). Furthermore, pale mucous membranes, 
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elevated respiratory and heart rate, and atonic rumen are also reported other clinical findings in 

cows with HBS (Ceci et al., 2006; Radostits et al., 2007; Braun et al., 2010). 

 

Diagnosis of HBS is based on history, clinical signs, transabdominal ultrasonography and gross 

postmortem findings, but confirmation requires laboratory testing. ELISAs are one of the most 

important laboratory techniques for C. perfringens toxins detection (Kirkpatrick et al., 2001; 

Dennison et al., 2002; Uzal and Songer, 2008; Peek et al., 2018). Common causes of 

intraluminal enteric hemorrhage in adult cattle include intussusception, volvulus, salmonellosis, 

bovine viral diarrhea and coccidiosis (Peek et al., 2018). It is rare for HBS disease to be 

successfully treated, however sick animals have received immediate care with intravenous 

fluids, calcium salts, anti-inflammatory medications, antibiotics (penicillin), and surgery (Ceci 

et al., 2006; Tajik et al., 2010; Elhanafy et al., 2013). Preventive strategies have not yet been 

established, and the precise etiology of HBS is unknown. For illness prevention, it is advised to 

utilize feed additives, practice proper nutritional management, and administer vaccinations 

(Mamak and Borku, 2019). ‘‘The present case report describes the clinical sign, laboratory 

findings and the treatment outcome of the cow that affected by Hemorrhagic bowel syndrome”. 

 

Case description  

 

An exotic dairy cow of around five years old was examined at Dukem in one of the smallholder 

dairy farms on December 17, 2022, with a history of profuse dark watery fecal matter and 

completely stopping eating feed but drinking water one week ago. On clinical examination, the 

body parameters of the cow were: temperature 38.4 oC, respiratory rate 24 breaths per minute, 

and pulse 64 beats per minute. The cow had dark diarrhea, a sunken eye, depression, 

dehydration, and a pale conjunctival mucus membrane (Figure 2). Based on the history and 

clinical findings, lists of differential diagnoses were made, including coccidiosis, hemorrhagic 

bowel syndrome, and salmonellosis, tentatively. 
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Figure 2: A dairy cow with profuse dark watery diarrhea 

 

Laboratory investigation and findings 

 

The fecal and blood samples were collected directly from the rectum and jagular veins, 

respectively. The samples were submitted and processed at the Microbiology and Parasitology 

Laboratory of Addis Ababa University College of Veterinary Medicine, Bishoftu. The fecal 

floatation technique was performed for the detection of Emeria/Coccidian oocytes, and the result 

was negative. The fecal sample was cultured on xylose lysine deoxycholate (XLD) and 

incubated aerobically at 37°C for 24 hours for the detection of Salmonella and result was 

negative by the colonies' characteristics. On the same day, collected blood and fecal samples 

were cultured on blood agar medium and incubated anaerobically (candle jar method) at 37°C 

for 48 hours. Growths of small and white colonies with hemolysis were seen on the media 

(Appendix). Gram-positive small to medium-sized rods were seen under oil immersion (100X) 

on the prepared smears. These bacteria were identified as Clostridum (Figure 3). Finally, it was 

determined that hemorrhagic bowel syndrome by Clostridum was the final diagnosis based on 

the history, nature of the disease, clinical findings, and laboratory findings. 
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Figure 3: A Gram-positive bacilli or short rod-shaped bacteria 

 

Case management and treatment outcome 

 

Supportive therapy was used as a line of treatment, and the cow was treated with fluid therapy: 

Dextrose Normal Saline (DNS) and Ringer Lactate (Addis Pharmaceutical Factory PLC) at 10 

ml/kg for 2 days, I/V. Antibiotic: procaine penicillin G (EPHARM, Addis Ababa, Ethiopia) at 

a dose of 20,000 IU for five consecutive days, I/M. Anti-inflammatory: Meloxicam (Ashish Life 

Science Pvt. Ltd.) at a dose of 0.5 mg/kg for 3 days, I/M and Multivitamin (Aether Center 

Beijing Biology Co., Ltd.) at 8 ml in a single shot, I/M. Forty-eight hours post-treatment, the 

cow was presented with a rectal body temperature of 38.4 OC. The cow's appetite also returned 

to normal. Generally, considerable change was appreciated post-therapy, the color of the feces 

returned to normal and after two week of post treatment the cow was fully recovered (Figure 4). 
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Figure 4: Indicating fully recovered cow with normal Colour of the faeces after three week of 

post treatment. 

 

Discussion  

 

The definitive cause of disease in cattle has not been identified (Lejeune, 2004), Initial reports 

(Godden et al., 2001; Kirkpatrick et al., 2001) speculated that C. perfringens type A was 

associated with HBS and more recently A. fumigatus has been implicated as well (Wang, 2004). 

Again, Kirkpatrick et al. (2001) have suggested that HBS is a multi-factorial disease.  

 

The current case was asserted as haemorrhagic bowel syndrome based on the history, nature of 

the disease, clinical findings, and laboratory results (bacteriology examination). Stress 

associated with high-intensity milk production, increased energy in the ration, and decreased 

fiber in the diet have been mentioned previously by Callan (2002) and Berghaus et al. (2005) as 

risk factors for HBS. In the current case report, the history indicated that the cow developed the 
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case in the first week after parturition, so the stress associated with parturition caused 

immunocompromise that might have contributed to the occurrence of HBS because this 

bacterium (C. perfringens) is normal flora of the intestine of livestock (Smith et al., 2019). This 

environment promotes bacterial multiplication, which results in the release of large amounts of 

toxins (Filho et al., 2009). Dennison et al. (2002), and Abutarbush and Radostits (2005) reported 

that the alpha and beta toxin is the primary toxin responsible for inflammation of the intestine 

as well as partial loss of the mucosa with respect to hemolysis and necrosis. 

 

In the current case study, clinical signs such as anorexia, depression, decreased milk production, 

dark watery diarrhea, dehydration, sunken eyes, and a dry muzzle were noted, which were 

similar to those described in the literature (Ceci et al., 2006; Braun et al., 2010; Owaki et al., 

2015) for hemorrhagic bowel syndrome. Clostridum was identified after anaerobically 

incubating the fecal and blood samples at 37°C for 48 hours in 5% blood agar media. Similar to 

other authors' findings (Dennison et al., 2002; Callan, 2002; Tajik et al., 2010), the colony 

features of Clostridum detected on blood agar showed tiny, white, dry colonies with hemolysis. 

The morphology of the isolated Clostridum showed gram-positive, short to medium-rod-shaped 

bacilli in Gram's staining. Several scholars, including Ceci et al. (2006), Hamouda et al. (2013), 

and Adaska et al. (2014), concurred with these findings. It is important to point out that the 

absence of a diagnostic kit in the compound prevented this study from doing further diagnostic 

tests to identify A. fumigatus, which is one of the other causative agents for HBS. 

 

The cow in this case report was treated successfully with fluid therapy: dextrose-normal saline 

(DNS) and Ringer lactate (10 ml/kg) I/V to correct hydration status. Antibiotic: procaine 

penicillin G (20,000 IU) I/M. Anti-inflammatory: Meloxicam (0.5 mg/kg) I/M for pain relief 

and controlling inflammation in the gastrointestinal mucosa, and Multivitamin (8 mL) I/M to 

open the apatite. The improvement was noted one-week post-treatment, which is in agreement 

with a case reported by McGuirk (2014), Mamak et al. (2019), and Smith et al. (2019), they 

report medical management of intravenous fluid therapy, parenteral antibiotics, and nonsteroidal 

anti-inflammatory drugs were the main treatments for HBS in cattle.  
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In conclusion, Clostridum was the cause of HBS in this dairy cow case report. The cow's general 

clinical condition improved and started milking after full treatment. This indicates that, HBS in 

dairy cow could be successfully treated with aggressive multimodal therapy as shown in this 

case. Prevention of stress during early lactation, providing quality food and an adequate ratio of 

concentrate and roughage are recommended as feasible interventions. 
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3.1.2. Clinical mastitis in exotic cow  

 

Abstract  

 

Mastitis is defined as an inflammatory reaction of udder tissue and is the most common disease 

in dairy cattle worldwide. This case report summarizes the case of clinical mastitis in this dairy 

cow. History, clinical examination, and laboratory diagnosis are routine diagnostic procedures 

for this disease. A 6-year-old exotic dairy cow was examined at Bishoftu by one of the privately 

owned smallholders with a history of slight color changes in milk, reduced appetite, and 

depression that started four days ago. The rectal body temperature was raised (40.6 oC), while 

other parameters were within the normal range. Clinical signs during diagnosis include: left and 

right front quarters appeared slightly swollen, feeling pain and warmth during palpation, and the 

milk color changed. Milk samples were collected from all quarters: CMT test, catalase test, Milk 

culture on Mannitol salt agar, and Nutrient agar were performed. It was positive for CMT and 

catalase test, growths of colonies with a round, smooth, shiny, opaque, golden yellow color and 

gram-positive cocci arranged in grape-like clustered bacteria were observed which was 

indicative of Staphylococcus aureus. Based on history, clinical diagnosis, and laboratory 

findings, the case was diagnosed as clinical mastitis. The cow was treated with penstrip (1 ml/20 

kg/day) for five successive days and dexamethasone (0.2 mg/kg/day) for three days, both I.M. 

The cow responded to the treatment, and two weeks later fully recovered. Although early 

intervention with an appropriate drug could cure the clinical mastitis case, pre- and post-milking 

teat dipping and keeping the animals' environment clean and dry could mitigate the risk of the 

problem occurring in the first place. 

 

Keywords: Cow, Clinical mastitis, Golden yellow Colonies, Grape like clusters, penstrip   
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Introduction  

 

Bovine mastitis is one of the most endemic infectious diseases of dairy cattle though worldwide 

(Petrovski et al., 2006). It affects the milk production and quality, and the second most important 

next to reproductive disorders (Aweke and Mekbib, 2017; Abebe et al., 2020). It is an 

inflammation of the parenchyma of the mammary gland and caused by S. aureus, S. agalactiae, 

Mycoplasma spp, C. bovis, S. uberis, S. dysgalactiae, Pseudomonas spp, and E. coli (Klimienė 

et al., 2011; Ganguly, 2014; Kibebew K, 2017). These organisms are usually found in the 

environment of the cow; hence they can easily be contracted by the udder (Bradley, 2002).  

 

Mastitis is universally classified as clinical and subclinical mastitis (Mungube, 2004; Siivonen 

et al., 2011). There are several degrees of severity at which the clinical form of mastitis might 

manifest. Milder cases result in milk exhibiting clinical abnormalities such as clots, flakes, or 

color changes (Lakshmi, 2016). The clinical signs in most severe cases are fever, lack of 

appetite, melancholy, lethargy, decreased milk production, swelling, redness, and mammary 

gland atrophy (Fogsgaard et al., 2015: Ganguly, 2014). Subclinical cases are not show any 

clinical signs and major cause of infection for other farm animals due to its difficulties in 

detection. When the cow is in heat or when environmental conditions change, many subclinical 

cases may develop into clinical cases, making the disease 15 to 40 times more prevalent than 

CM (Saroj et al., 2015). It results in low milk quality and a 10–20% drop in total milk yield 

(Radostits et al., 2007). 

 

The most common diagnostic methods are CMT and bacteriological examination (Ganguly and 

Praveen, 2016; Moroni et al., 2018). Intramammary infusion or parenteral injection of 

antibiotics such as streptomycin, ampicillin, cloxacillin, penicillin, and tetracycline are 

frequently used as the main treatments for mastitis (Bhosale et al., 2014). The effective 

treatment of bovine mastitis depends on the antimicrobial susceptibility of the pathogens, the 

type of mastitis, the cattle breed, and the treatment regimen (Barkema et al., 2006). Additionally, 

PCG (penicillin G) and PLM (pirlimycin), a lincomycin antibiotic that has just been approved 

as an antibacterial and is thought to be quite effective and is appropriately suggested as the first-

line mastitis therapy (Kawai et al., 2023; Tomanic et al., 2023). 
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The most common mastitis control and prevention measures are keeping the hygiene of the 

milker and the machine, segregation of the infected animal, culling the chronically infected 

animal and use effective treatment (Jamali et al., 2018). Mastitis results in significant milk losses 

(wasted milk), decreased milk quality, greater treatment and veterinary costs, a higher risk of 

mortality and culling of the afflicted dairy cows, and other costs to dairy farmers and the milk 

processing industry (Elmaghraby et al., 2017; Moroni et al., 2018). ‘‘This case report 

summarizes the case of clinical mastitis in dairy cow’’.  

 

Case descriptions 

 

A 6 years old exotic cow was examined at Bishoftu in one of the privately owned smallholders 

on November 9, 2022, with a history of slightly colored milk, reduced appetite, a lesion on the 

teat, and depression that started five days ago. The cow was managed intensively and had 

previously been infected with FMD. Upon physical examination, the rectal body temperature 

was raised (40.6 C), while other parameters were normal. On palpation, the left and right front 

quarters showed signs of minor swelling, reddening, pain, and warming, as well as a slight milk 

color shift (figure 5). Based on the history and clinical findings, mastitis was tentatively 

diagnosed. 

  

Figure 5: Indicating swollen, small lesion, firm, reddened, painful and warm teat. 
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Laboratory investigations and findings 

 

The milk samples were collected into a sterile test tube from all four quadrants and checked 

immediately with CMT reagent; the samples from the left and right front quarters were positive 

(formed gel reaction) (figure 6 A), and CMT-positive samples were cultured on mannitol salt 

agar and nutrient agar and incubated aerobically at 37°C for 24 hr. Growths of colonies with 

round, smooth, shiny, opaque, golden yellow color were observed on both medium (Appendix) 

and stained by Gram’s stain revealed Gram-positive cocci arranged in grape-like clusters under 

a 100x binocular microscope (figure 6 B). Again, the media was subjected to the catalase test 

(using 3% hydrogen peroxide) and showed positive results (i.e., production of bubbles) (Figure 

7). Finally, it was concluded based on the history, clinical findings, and laboratory findings that 

the bacterium was Staphylococcus aureus, and the final diagnosis was clinical mastitis. 

 

  

Figure 6: Indicating gel formed milk by CMT test (A) and Gram-positive cocci arranged in 

grape like clusters (Staphylococcus aureus) (B). 
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Figure 7: Indicating positive catalase test (i. e. production of bubbles) 

 

Case management and treatment outcome 

 

The cow was treated with penstrip (Chongqing Fantong Animal Pharmaceutical Co. Ltd., China) 

for five successive days at 1 ml/20 kg/day and dexamethasone sodium phosphate (Sokar 

Healthcare Pvt. Ltd., Gujarat, India) at 0.2 mg/kg/day for one day, both I.M. Besides the drug 

treatment, the owner was advised to strip the teat, wash the udder with warm water, and discard 

the dirty material cautiously. Post-treatment, fever, clotty milk from the affected teat, and 

swelling of the udder were not observed. Two weeks later, the cow was fully recovered (Figure 

8). 

 

  

Figure 8: Fully recovered teat and udder after one week of post treatment 
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Discussion  

 

The current case was asserted as mastitis based on the history, clinical findings, and laboratory 

results (CMT, bacteriology examination, and catalase test). According to previous reports by 

Almaw et al. (2008), Iraguha et al. (2015), Mureithi and Njuguna (2016), and Rajabi et al. 

(2017), poor cow hygiene can contribute to the presence of mastitis pathogens on teat ends and 

increase the rate of new infections. In the present case study, the age, breed, lesions caused by 

a previous FMD infection, dirtiness of the udder and hind legs, and poor hygiene of the cows' 

environment could be contributed for disease occurrence. Fever, inappetence, depression, 

decreased milk yield, milk color change, swelling, redness, and feeling pain when palpating the 

mammary glands were among the clinical signs noted in this case report that were similar to 

those described in the literature (Saroj et al., 2015; Fogsgaard et al., 2015; Shashank et al., 

2020). 

 

In the current case study, udder milk samples from each quarter were placed in each cup on the 

CMT paddle, and then equal amounts of the 3% CMT reagent were added to each cup and 

thoroughly mixed. There was a positive reaction (formation of gel), as stated in the CMT reports 

by Saidi et al. (2013), Mwabonimana et al. (2015), and Birhanu et al. (2017). The CMT-positive 

milk samples were cultured on nutrient agar and mannitol salt agar. The observed colony 

characteristics were smooth, shiny, opaque, and golden yellow, which was similar to the colony 

characteristics of Staphylococcus aureus found by Mekibib et al. (2010), Belayneh et al. (2013), 

and Ryman et al. (2021). The Gram staining characteristics were gram-positive, cocci-like, and 

arranged in grape-like clusters. These findings were in agreement with several authors, such as 

Haftu et al. (2012), Ganguly and Praveen (2016), and Brennecke et al. (2021). The isolates also 

revealed positive reactions in catalase tests, which was in agreement with the reports of 

Cortinhas et al. (2016), Birhanu et al. (2017), and Brennecke et al. (2021). 

 

In the current case study, penstrip was administered parenterally (1 ml/20 kg/day) for five days 

along with dexamethasone (0.2 mg/kg/day) to manage the mastitis case of the affected cow. The 

improvement was noticed one week after treatment, and the cow was fully recovered, which is 

consistent with cases reported by Barkema et al. (2006), Bhosale et al. (2014), and Shashank et 
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al. (2020), who report intramammary infusion or parenteral administration of streptomycin, 

ampicillin, cloxacillin, penicillin, and tetracycline for mastitis cases in dairy cows. 

 

In conclusion, Staphylococcus aureus was the cause of mastitis in this dairy cow case report. 

The cow's general clinical condition improved and started milking after full treatment. This 

indicates that, mastitis in dairy cow could be successfully treated with penstrip along with 

dexamethasone as shown in this case. Raising owner knowledge, creating a clean and dry 

environment for the animals, post-milking teat dipping, and isolating infected cows are 

recommended as workable interventions for the successful control and prevention mastitis case 
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3.1.3. Blackleg in a bull  

 

Abstract  

 

Blackleg is an infectious disease of cattle between 6 months and 2 years of age and is rare in 

other ruminants, with occasional cases occurring in animals outside this age range. It is caused 

by Clostridium chauvoei and is characterized by necrotizing myositis. This case report describes 

the clinical signs, laboratory findings, and treatment outcomes of the bull affected by blackleg. 

History, clinical examination, and laboratory diagnosis are routine diagnostic procedures for 

this disease. A two years old local breed bull with a history of reduced feed intake and difficulty 

walking started a week ago was examined at FGM-VTH. The body temperature was raised (40 

oC), while other parameters were within the normal range. Clinical observations were 

depression, dry muzzle, difficulty moving its limbs, pain reaction, and emphysematous swelling 

with crepitation sounds while palpating around the middle gluteal and the longissimus dorsi 

muscles. The collected exudate and blood sample were cultured on 5% sheep blood agar. 

Growths of small, white, dry, and narrow hemolytic colonies and gram-positive, numerous large 

rods, thick, straight round-ended, occurring singly or in short chains were observed which was 

indicative of Clostridium. Based on history, clinical diagnosis, and laboratory findings, the case 

was diagnosed as blackleg. The bull was treated with procaine penicillin G (20,000 IU/kg/day) 

for five consecutive days and dexamethasone (0.2 mg/kg/day) for three days, both 

intramuscularly, and was successfully cured at the end of the therapy. Although early 

intervention with an appropriate drug could cure the animal, vaccination of all susceptible 

animals against black leg before the anticipated danger period is recommended. 

 

Keywords: Bull; Black leg; Gram positive, Procaine penicillin  
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Introduction  

 

Blackleg is a very lethal, febrile bacterial illness that mostly affects cattle between the ages of 6 

months and 2 years. It can also sometimes afflict sheep, goats, pigs, camels, deer, and horses, 

as well as sheep, goats, and animals outside of these age groups (Uzal et al., 2003; Snider and 

Stern, 2011). The name ‘blackleg’ derives from the fact that the site of infection is often a leg 

muscle with the affected muscle dark in color (Ziech et al., 2018). It was first reported in 1870 

and is caused by the gram-positive, anaerobic, extremely pathogenic C. chauvoei bacterium, 

that produces endospores and creates endospores with a lemon-shaped shape (Quinn et al., 

2011). 

 

The majority of blackleg cases occur in warm months, following soil disturbance, or during 

years with exceptionally high annual rainfall that can uncover and activate dormant spores. 

Additionally, the disease is enzootic in regions that have had floods in earlier times (Useh et al., 

2006; Huang et al., 2013). The spores of C. chauvoei may contaminate the soil, survive for many 

years in the environment, and infect grazing animals. When silage, fodder, hay, or other feed is 

polluted with spore-containing soil, the illness can arise in housed animals less frequently 

(Sathish et al., 2008; Falquet et al., 2013). The most frequent exposure is likely through the 

ingestion of C. chauvoei spores, and due to the disease's pathophysiology, sick ruminants cannot 

spread the illness to other animals directly (Radostits, 2007). 

 

The pathogenesis of the disease begins after ingestion of C. chauvoei from contaminated soil as 

dormant spores. After being consumed, C. chauvoei spores travel through the digestive system 

before reaching the blood and muscles. When they enter the muscle, they are phagocytized by 

local macrophages and can wait for the right circumstances for germination (Robson, 2007b; 

Pires et al., 2017). As soon as C. chauvoei reverts to its vegetative form, it generates a number 

of toxins, including oxygen-stable and oxygen-labile hemolysins, DNase, hyaluronidase, and 

neuramidase, which can cause necrotizing myositis locally and a fatal toxemia systemically. 

Blackleg onset and the release of toxins can also occur (Tagesu et al., 2019). The toxins from 

vegetative bacteria destroy surrounding tissue before entering the bloodstream and killing 

affected individuals within 12-48 hours. Additionally, they produce gas, which forms bubbles 
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in the muscles and causes the skin to crackle and exude odorous gas when the animal is 

necropsied. The toxins will turn the muscles dark red to black and spongy and cause muscle 

swelling, depression, and lameness (Robson, 2007b; Tagesu et al., 2019). The majority of 

blackleg cases are acute or sub‐acute, though cases can also occur chronically (Aiello and 

Moses, 2016). Cardiac lesions have similar clinical signs, such as increased lung sounds and 

dyspnea, but congestive heart failure signs such as jugular vein distension and brisket edema are 

rare (Groseth et al., 2011; Snider and Stern, 2011).  

 

The diagnosis of black leg is established by history, clinical signs and gross lesions coupled 

with cultural biological method, PCR and immunodetection methods, including FAT and IHC 

(Sasaki et al., 2000; Sasaki et al., 2002; Abreu et al., 2017). The differential diagnosis for 

blackleg is anthrax and malignant edema (Assis et al., 2005; Quinn et al., 2011). Antimicrobials 

(drug of choice procaine penicillin) around affected tissues, aggressive surgical debridement to 

allow aeration along with supportive treatment can be of value (Disasa et al., 2017; Constable 

et al., 2017).  Booster dose vaccination represents the main tool of controlling the disease 

(Rychener et al., 2017). Most of the vaccines can be found in a polyvalent formulation with C. 

novyi, C. septicum, and C. sordellii (Tolera et al., 2019). In many parts of the world, it results 

in significant financial losses for cattle farmers. “This case report describes clinical signs, 

Laboratory findings and treatment outcomes of the bull that affected by blackleg”. 

 

Case description 

 

A two years old local breed bull from Bishoftu, Kebele 09, was brought to Professor Feseha 

Gebreab Memorial-VTH on December 7, 2022 with the history of reduced feed intake and 

difficulty of walking, starting a week ago. Up on physical examination the body temperature 

was raised (40. oC), while other parameters were within the normal range. The bull was very 

depressed; the muzzle was dry; the bull had difficulty moving its limbs; and there was pain 

reaction and emphysematic swelling with crepitation sound while palpating around the middle 

gluteal and the longissimus dorsi muscles (Figure 9). Therefore, based on the history and clinical 

findings, black leg was tentatively established, although other acute cases were doubted 

(malignant edema). 
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Figure 9: Indicating emphysematic swelling (A) and Dry muzzle (B) 

 

Laboratory investigations and findings  

 

The exudate sample from swellings and blood samples from the jugular vein were collected 

aseptically and submitted to the veterinary microbiology laboratory of Addis Ababa University 

College of Veterinary Medicine, Bishoftu. The bacteriological culture was made on 5% sheep 

blood agar and incubated anaerobically (candle jar method) at 37 oC for 48 hr. Following 

incubation for 48 hours, growths of small, white, dry colonies and narrow hemolysis were 

observed on medium (Appendix). The smear prepared with Gram stain revealed gram-positive 

large rods and thick, straight, and round-ended bacteria occurring singly or in short chains under 

a 100X binocular microscope and that determined to be Clostridium (Figure 10). Finally, it was 

concluded based on the history, clinical findings, and laboratory findings that the final diagnosis 

was black leg. 

A B 
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Figure 10: Indicating gram-positive and large rod-shaped bacteria  

 

Case management and treatment outcome 

 

The bull was managed with procaine penicillin G (EPHARM, Addis Ababa, Ethiopia) at a dose 

of 20,000 IU for five consecutive days and dexamethasone sodium phosphate (Sokar Healthcare 

Pvt.Ltd. Gujarat India) at a dose of 0.2mg/kg/day for three consecutive days both 

intramuscularly. Besides, the treatment the owner was advised to manage the bull at home until 

recovered from the disease.  On the 2nd day visit the rectal body was reduced to 39.2o C and the 

appetite were also improved (as the owner reported). However, on the 3rd day of therapy, rectal 

body temperature was returned to normal. At the end of therapy, the bull was fully recovered 

(figure 11). 
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Figure 11: Indicating moist muzzle (A) and feeling of feeding of fully recovered bull after a 

month during follow-up period (B). 

 

Discussion  

 

Blackleg is an acute, febrile, and highly fatal disease of cattle caused by Clostridium chauvoei. 

In different reports, blackleg cases occurred in animals aged between 6 months and 2 years 

(Groseth et al., 2011; Abreu et al., 2017). Similarly, in this case report, the disease was found 

in a 2-year-old bull. This could be due to the anaerobic environment that may occur due to being 

hit around the thigh muscle during plowing. Based on the history, clinical signs, and laboratory 

results, the current case was declared to be a black leg. The clinical symptoms seen in this case 

report, including the sudden onset of the disease, depression, anorexia, lameness, and a 

crepitation sound in the area of swelling, were similar to those described in the literature (Snider 

et al., 2011; Wickramasinghe et al., 2014; Abreu et al., 2017; Ziech et al., 2018). 

 

A B 
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Tissue from the damaged area maintained in a screw-top bottle would have been the proper 

sample to send to the lab, but the owner refused. The fluid that was accumulated in the infected 

area was very minimal (it was only enough to do the smear). Since the bull was febrile (which 

could be caused by bacteremia), blood was taken in a vacutainer tube, and an anaerobic culture 

on 5% sheep blood agar for 48 hours in an anaerobic jar was done for confirmation of this case. 

Similar samples and gram stain results were reported in the literature (Lakho et al., 2016; 

Ambhore et al., 2018; and Nekrasov et al., 2023). 

 

The present case was successfully treated with procaine penicillin G at 20,000 IU for five 

successive days, coupled with dexamethasone (0.2 mg/kg/day) to reduce pain and fever. The 

improvement was noted forty-eight hours post-treatment, which is in agreement with a case 

reported by Nazir Zahid et al. (2012) and Datta and Karmakar (2017). Early intervention with 

an appropriate drug could cure the animal; a better option to control the disease would be getting 

the animals vaccinated against blackleg. 
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3.1.4. Babesiosis in a cow and puppy 

 

Abstract  

 

Babesiosis is a worldwide tick-borne disease of animals that is caused by hemoprotozoan 

apicomplexan parasites of the genus Babesia. This case report describes the clinical signs, 

laboratory findings, and treatment outcomes of a babesiosis case in a cow and a puppy. History, 

clinical examination, and laboratory diagnosis are routine diagnostic procedures for this disease. 

A six-year-old local breed cow and a four-month-old male puppy were presented to Professor 

Feseha Gebreab Memorial-VTH with the history of blood-mixed urine, vomiting (the puppy), 

and decreasing feed intake, which started three days ago (the cow) and two weeks ago (the 

puppy). The cow had a fever, red urine, pale mucous membranes, tenesmus, and depression. 

Clinical signs during diagnosis of puppy include: ticks over its body, dehydrated, poor physical 

condition, lethargic, difficult to stand, and had icteric conjunctival and oral mucous membrane. 

Blood samples were taken and it was positive (presence of intraerythrocytic piroplasms) was 

observed in both cases, which was determined as Babesia. Babesiosis was the final diagnosis 

based on the history, clinical diagnosis and laboratory findings. The cow was treated with a 

single shot of diminazene aceturate (7.9mg/kg), 20% oxytetracycline (0.1ml/Kg) and 

dexamethasone sodium phosphate (0.2mg/kg/day), I/M and one week later the cow was fully 

recovered. The puppy was treated with fluid resuscitation by intravenous infusion of Ringers 

lactated (10 ml/Kg) solution along with diminazene aceturate and dexamethasone sodium 

phosphate but the puppy collapsed and died after 12 hr of treatment. Early detection and 

opportune treatment are recommended for successful management of babesiosis cases. 

 

Keywords:  Babesiosis, Cow, Geimsa stain, Puppy, Red urine, Treatment  
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Introduction 

 

The protozoan parasites of the genus Babesia, some of which also have zoonotic importance, 

are the cause of the tick-borne hemoprotozoan disease known as babesiosis, which affects many 

species of animals and has a global distribution (Laha et al., 2015). Bovine babesiosis has a 

huge economic effect due to loss of meat and milk production of infected animals and death. 

The parasite in vertebrate hosts’ remains in erythrocytes and the disease is characterized by 

haemolytic anemia and fever, with occasional hemoglobinuria and death (Mosqueda et al., 

2012). It has two phases in its life cycle: the first occurs inside the host RBCs, where the 

sporozoites transform into piroplasms, and the second takes place inside the tick vector 

(Uilenberg G, 2006). It has a 10- to 21-day prepatent phase, followed by a temporary parasitemia 

and a secondary parasitemia that develops later (de Gopegui et al., 2007). 

 

All species of babesia are naturally transmitted from animal to animal through the bites of hard 

ticks (Ixodidae). Among domestic and wild mammals, cattle, horses, sheep, goats, swine, cats, 

and dogs are susceptible to babesia infection (Yadav et al., 2019). It is more prevalent in tropical 

and subtropical countries due to the high permanence of tick vectors (the tick population is very 

high), as the environment and climatic conditions favor the survival, reproduction, and 

distribution of the tick vectors. The disease is the second most common widespread blood-borne 

disease of animals after trypanosomes and is prominently also emerging as a zoonosis in humans 

(Leiby, 2011; Gohil et al., 2013). 

 

The disease has complex relationships exist between the disease's vector, host, and 

environmental factors. Despite the fact that babesiosis is generally thought of as a tropical 

illness, outbreaks may happen anywhere with moderate climates (Ijaz et al., 2013). The 

transmission is depending on the presence of tick vectors and animal infestations. According to 

Razmi and Nouroozi (2010), the parasite within the tick vector can be transmitted through the 

ova of mother ticks (transovarian transmission). The disease's clinical signs are severe and 

include different degrees of anorexia, lethargy, anemia, mild jaundice, and hemoglobinuria. 

Babesia species and host resistance affect mortality (Rahbari et al., 2008).  
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Babesiosis can be diagnosed based on history, clinical symptoms, and the ability to identify 

parasites in tissue or blood smears using the Giemsa staining method (Bal et al., 2016). It is 

treated by removing the parasite from the body, correcting anemia, along with supportive care. 

Babesiacidal drugs, however diminazene aceturate and imidocarb dipropionate are the most 

often employed (Halder and Gupta, 2021).  

 

The control and prevention of the disease depends on tick control, immunization of susceptible 

hosts and use of chemoprophylaxis (Perez de Leon et al., 2012). The economic losses caused 

by the disease are due to direct effects such as decreased milk production and body weight, costs 

for controlling measures, and losses due to tick-borne diseases (Pfeffer et al., 2018). ‘‘This case 

report describes the clinical sign, laboratory findings and treatment outcomes of babesiosis case 

in cow and puppy’’. 

 

Case description 

 

Case 1 

 

A local breed cow around six years old from Bishoftu, Dhenkaka Kebele, was brought to 

Professor Feseha Gebreab Memorial-VTH on February 3, 2023, with a history of voiding blood 

mixed urine, tenesmus, and reduced feed intake that started three days ago. The cow had ticks 

over her body previously, which she managed extensively. On clinical examination, the body 

parameters of the cow were: temperature was 40.5 oC, respiratory rate was 24 breaths per 

minute, and heart beat was 120 beats per minute. Clinical signs were red discoloration of urine, 

tenesmus, depression, and pale conjunctival mucus membrane. Again, on rectal examination, 

there was no problem in the bladder (Figure 12). Based on the history and clinical findings, lists 

of differential diagnoses were made, including blacken fern poisoning, urinary tract infection, 

and babesiosis, tentatively. 
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Figure 12: Indicating red discoloration of the urine (A) and examination of rectal body 

temperature(B). 

 

Case 2 

 

The puppy around 4 months of age from Bishoftu, Kebele 15, was examined at Professor Feseha 

Gebreab Memorial-VTH on February 6, 2023, with a history of completely stopping feeding, 

red colored urine, vomiting, and bloody diarrhea that started two weeks ago. The puppy was 

treated for parvo previously but did not respond. The physical examination revealed that the 

rectal body temperature was 34 oC, the respiratory rate was 20 breaths per minute, and the heart 

rate was 54 beats per minute. The puppy was lethargic, unable to stand, had icteric conjunctival 

and oral mucous membranes, was dehydrated, had poor body conditions, and had a tick 

infestation over different parts of the body (Figure 13). Based on the previous treatment history 

and clinical findings, lists of differential diagnoses were made, including canine parvovirus 

disease (CPV), liver problems, and babesiosis, tentatively. 

A B 
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Figure 13: Indicating tick infestation over the ear(A), Emaciated (B), yellow discoloration of 

the eye(C) and mucous membrane of the mouth(D). 

 

Laboratory investigations and findings 

 

Blood samples were aseptically collected by vacutainer needle from the jugular vein of the cow 

and by capillary tube from the ear vein of the puppy. A thin blood smears were prepared from 

both animal and stained by Giemsa’s stain. The Giemsa’s stain from the cow sample, revealed 

elongated, rounded dividing forms and pear shape with an acute angle intraerythrocytic 

A B 

C D 
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piroplasms (figure 14 A), and the Giemsa’s stain from the puppy sample, revealed highly 

destructed RBC, round, oval or irregular shaped intraerythrocytic piroplasms, mostly located in 

pairs and more than pairs in some erythrocytes were observe under 100x binocular microscope 

(figure 14 B). Finally, it was concluded based on the history, clinical examination and laboratory 

findings (morphological characteristics of the parasite), the definitive diagnosis of the both cases 

were Babesiosis caused by Babesia. 

  

  

Figure 14: Giemsa-stained blood smear of infected cow (A) and puppy (B) 

 

Case management and treatment outcome 

 

The cow was treated with Diminazen Di aceturate (Hebei New Century Pharmaceutical Co., 

Ltd, China) 1ml per 20kg BW (2.36g/300kg.BW) dissolved in 15 ml of sterile water, 20% 

oxytetracycline (Shijiazhuang Fengqiang Animal Pharmaceutical Co., Ltd) at (0.1ml/Kg) a 

single shot I/M and Dexamethasone sodium phosphate (Sokar Healthcare Pvt.Ltd. Gujarat 

India) 0.2mg/kg/day, all a single shot I/M and the cow was responded for the treatment. The 

puppy was treated promptly and vigorously with the fluid resuscitation by intravenous infusion 

of Lactated Ringer‟s solution (Addis Pharmaceutical factory PLC) at (10 ml/Kg) along with 

diminazene aceturate and Dexamethasone sodium phosphate but the puppy collapsed and died 

A B 
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after twelve hours of treatment (as the owner report). Forty-eight-hour post treatment, the cow 

was presented with rectal body temperature of 38.6OC; the color and the consistency of the urine 

were changed in to normal; stops tenesmus and the appetite returned to normal. The cow was 

Fully recovered after one week of post treatment (figure 15). 

 

 

Figure 15: Fully recovered cow after one month during follow-up period. 

 

Discussion  

 

A number of authors from throughout the world, including those from Ethiopia (Laha et al., 

2012; Tufani et al., 2015), have previously reported cases of babesiosis infection. The spread of 

B. bovis is associated with temperate climate vector ticks like B. microplus ticks and is therefore 

quite distinct from the distribution of B. bigemina, claim Talkhan et al. (2010) and Ziapour et 

al. (2011). As a result, B. bigemina's spread is associated with tropical and subtropical ticks, 

primarily B. decoloratus (Wadhwa et al., 2008). 

 

The cow and puppy in this case study were diagnosed based on the history, clinical observation, 

and microscopic examination of the smears. The cow in the case study showed a high fever, red 
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urine, pale mucous membranes, and general weakness as clinical symptoms. These clinical 

results are comparable to those previously reported by Rani et al. (2010) and Hemaswathy et al. 

(2020). The findings of Salem and Farag (2014), Kumar et al. (2015), and Teodorowski et al. 

(2022) all supported the clinical symptoms displayed by the puppy in the current case study. 

According to Boozer and Macintire (2005), anemia is frequently caused by both intravascular 

and extravascular hemolysis. One of the canine babesiosis consequences that is most frequently 

described is jaundice (Keller et al., 2004; Yadav et al., 2011).  

 

Giemsa-stained thin blood smears from cows showed elongated, rounded dividing forms and 

the distinctive pear shape with an acute angle in the erythrocytes, which identified the parasite 

as B. bigemina. Prior studies by Venu et al. (2015), Vijayakumar et al. (2017), El-Bahy et al. 

(2018), and Agrawal et al. (2023) revealed similar microscopic examination results. The 

microscopic examination of the stained peripheral blood smears from the puppy used in the 

present case report was similar to different literature previously used for the diagnosis of Babesia 

infection in dogs (Sivajothi et al., 2014), and similar microscopic examination results were 

previously reported by Yogeshpriya et al. (2014), Kumar et al. (2015), and Sudhakara et al. 

(2016). The two types of Babesia, large and small, can be distinguished using a blood smear 

based on the size and morphology of the intraerythrocytic piroplasm, which are the primary 

parameters in diagnosing Babesia spp. (Solano-Gallego and Baneth, 2011). The laboratory 

diagnosis by microscopic examination of the smear in the present case report detects high 

parasitemia by Babesia through it.  

 

The affected cow in this case study was treated with diminazene aceturate (7.9 mg/kg) along 

with 20% oxytetracycline (0.1 ml/kg) and dexamethasone sodium phosphate (0.2 mg/kg/day). 

The cow became afebrile after 48 hours of therapy, changed the color of the urine to normal, 

and showed complete clinical recovery after one week of post-treatment. Zintl et al. (2003), 

Laha et al. (2012), and Hemaswathy et al. (2020) suggested the most commonly used 

chemotherapy for babesia infections in cattle is diminazene aceturate. Long-acting 

oxytetracycline has been shown to have a prophylactic effect against babesia infection (Tufani 

et al., 2015). The present case study suggests that early detection as well as specific 

chemotherapy and prophylactic therapy are essential for successful management of babesiosis 



36 
 

in affected animals. Uneventful recovery from babesiosis following proper treatment without 

undue delay has been reported by many workers (Bhikane et al., 2001; Tufani et al., 2009; Rani 

et al., 2010). 

 

The puppy in this case study received the same treatment regimen as Mosqueda et al. (2012), 

and Yogeshpriya et al. (2014), which included fluid resuscitation using an intravenous infusion 

of Lactated Ringer's solution (10 ml/kg), diminazene aceturate, and dexamethasone sodium 

phosphate. Unlike the above outliers, which report good response and recovery of dogs affected 

by babesiosis, the puppy in this case study did not respond to the treatment and died after 12 

hours of post-treatment. The puppy in this case study was very young and highly infected with 

the babesia parasite that causes blood loss by destruction of the red blood cell, and again, highly 

infested by the tick that causes blood loss during the feeding process of the tick. The subsequent 

death may be related to a lack of treatment with blood transfusion due to the absence of kits that 

are used for blood transfusion and the identification of blood types in animals in our hospital. 

 

In conclusion, the laboratory results of this case report confirm the presence of Babesia in the 

blood of both cases. Clinical findings correlated with a blood smear examination could be 

beneficial for the early diagnosis and Specific chemotherapy and prophylactic therapy are 

essential for the successful management of babesiosis cases as shown in this case report. Blood 

transfusion is recommended for severely affected animals by this disease. 
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3.1.5. Clinical hypocalcaemia/milk fever in a late pregnant ewe and a lactating Cow 

 

Abstract 

 

Milk fever (parturient paresis) is an important metabolic disorder of animals around the time of 

calving because of the high volume of milk produced during this time and the subsequent 

demand for calcium. This case report describes the clinical management of hypocalcemia (milk 

fever) in a late-pregnant ewe and a lactating cow. History and clinical diagnosis are routine 

diagnostic procedures for this disease. The cow was examined at home with a history of sternal 

recumbency and inability to stand that started after parturition, and the late pregnant ewe was 

presented with a cart to Professor Feseha Gebreab Memorial-VTH with a history of inability to 

stand that started 10 hours ago. The ewe was managed intensively and gave birth twice per year. 

Physical examinations showed vital parameters were within the normal range. Sternal 

recumbency with the head-turning into her left flank sign was observed when examining the 

cow. The ewe was depressed, recumbent, and unable to stand, and the neck musculature caused 

the neck to curve in an S shape when the head was extended. Both cases were symptomatically 

diagnosed as hypocalcemia and treated successfully with calcium borogluconate (400 mg/ml) 

intravenously. After the completion of therapy, both animals successfully responded. Therefore, 

an opportune IV calcium borogluconate institution has reduced the likelihood of complications 

and death due to hypocalcemia. Proper dietary management is recommended for the control and 

prevention of metabolic-related diseases. 

 

Keywords: Cow; Calcium borogluconate; Ewe; Hypocalcaemia 
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Introduction  

 

One of the metabolic illnesses that affects adult cows most frequently within 48 hours following 

parturition is milk fever, also known as post-parturient hypocalcemia or parturient paresis, 

which occurs from severe hypocalcemia. However, it can also happen weeks before or after 

parturition (Anteneh et al., 2012; Engdawork, 2019). Age, physical condition, and the mineral 

content of the food surrounding calving (including metabolic alkalosis, hypomagnesemia, and 

others) are some of the risk factors for a cow acquiring this disease (Goff, 2008; Daresjo, 2020; 

Sammad et al., 2022). When milk production begins, the mammary gland uses up more calcium 

than it can replenish from the pool of calcium in the plasma and extracellular fluid. Cows 

respond rapidly to hypocalcemia by secreting more parathyroid hormone. Conversely, if the 

response to parathyroid hormone is reduced, which lowers PTH secretion, poor gut calcium 

absorption inhibits calcium ionization and reduces abomasal motility and rumen function (Goff 

et al., 2014; Venjakob et al., 2018). According to Chamberlin et al. (2013), clinical 

hypocalcemia has also been linked to an increased chance of developing a number of other 

common postpartum conditions, including mastitis, metritis, retained placenta, and displaced 

abomasum. 

 

Milk fever is the condition occurring in all dairy cows within clinical and sub clinical conditions 

(Venjakob et al., 2018). The most severe form of hypocalcemia, clinical hypocalcemia, is 

characterized by a plasma calcium content of less than 5 mg/dl and causes a cow to be unable 

to stand. Because of this, a cow with milk fever becomes recumbent, has a decreased appetite, 

and may possibly go into a comatose state or pass away (Daresjo, 2020). The incidence of these 

diseases in sheep flocks typically low, less than 3%, and sporadic, while mortality rates during 

outbreaks may be as high as 20% (Robertson et al., 2022). About 50% of all multiparous cows 

and 25% of heifers have subclinical hypocalcemia, which is defined as plasma Ca concentration 

8 mg/dL. Subclinical hypocalcemia also causes less severe disturbances in blood Ca and does 

not have any obvious signs of milk fever (Reinhardt et al., 2011; Rodriguez et al., 2017). 

Grazing sheep frequently have subclinical deficiencies in calcium and magnesium (Edwards et 

al., 2018; Robertson et al., 2022).  
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Diagnosis of hypocalcaemia is based on history, clinical signs, Plasma Ca concentration and 

rapid response to treatment. Plasma Ca concentration was determined by atomic absorption 

spectrophotometer (Kimura et al., 2006). Treatment of milk fever (hypocalcemia) should be 

done early administration of calcium borogluconate via I/V. The huge weight of the cow's body 

during prolonged recumbency can, in as little as 4 hours, result in a "crush syndrome" impact 

on the lower appendages. This results in the downer cow syndrome by causing ischemia of the 

muscles and nerves and necrosis of these tissues (Murray et al., 2006; Goff, 2008). 

 

Milk fever can be prevented through proper management. Multiple strategies have been utilized 

to control and prevent hypocalcemia through nutritional management including feeding anionic 

salts, low calcium ion diets, Oral drenching of easily absorbed calcium and vitamin D 

supplementation (Amaral-Phillips, 2014). Other possible less specific control measures for the 

prevention of milk fever include management practices such as: Body condition control, 

controlling dietary carbohydrate intake peripartum, Shortening of the dry period, Prepartum 

milking and Reduced milking in early lactation (Thilsing-Hansen et al., 2002). “This case report 

describes the clinical management of hypocalcaemia (milk fever) in late pregnant ewe and a 

lactating cow”. 

 

Case descriptions 

 

Case 1 

 

An exotic bred cow weighing around 450kg from Bishoftu, was examined in one of privately 

owned smallholder dairy farm on February 17, 2023 with the chief complaint of inability to 

stand after parturition. The cow was managed intensively. A physical examination has revealed 

that the rectal body temperature of the cow was 37.8 oC, while the heart rate and respiratory 

rates were 64 beats per minute and 32 breaths per minute, respectively. Sternal recumbency with 

the head turning into the left flank was observed (Figure 16). Based on the history of parturition 

and clinical findings, the case was tentatively asserted as hypocalcaemia. 
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Figure 16: A sternal recumbent cow with hypocalcaemia (A), and Mammary-vein calcium-

borogluconate institution (B) 

 

Case 2 

 

A late-pregnant local breed ewe from Bishoftu was presented to Professor Feseha Gebreab 

Memorial-VTH on February 6, 2023, with a history of inability to stand and a distended 

abdomen that started 10 hours ago. The ewe was managed intensively and gave birth twice per 

year. On physical examination, the rectal body temperature was 37.5 OC, the respiratory rates 

were 32 breaths per minute, and the heart rate was 80 beats per minute. The ewe was depressed, 

recumbent, and unable to stand, and the neck musculature caused the neck to curve in an S shape 

when the head was extended (Figure 17). Based on the stage of pregnancy and clinical findings, 

the case was tentatively asserted as pregnancy toxemia even though hypocalcaemia was also 

doubted. 

A B 
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Figure 17: Indicating Pregnant ewe with sternly recumbent, asymmetrical presentation of the 

head and abdominal distention 

 

Case management and treatment outcome 

 

A therapy of 40% calcium borogluconate 400 mg/ml (Peru Pharmaceutical Corp. S.A.Av.) at a 

dose of 1 ml/kg body weight was managed slowly in the jagular and mammary veins. The cow 

was treated with the slow administration of 500 mL of calcium borogluconate into the mammary 

vein over a period of 40 minutes and recovered after treatment. For the ewe, 30 ml of the same 

preparation was given intravenously into the jugular vein, and she responded very well. 

Eructation was observed in ewes following IV institution. Then, five minutes later, the ewe was 

able to stand, defecate, urinate, and start walking. Muscle tremor, particularly of the shoulder 

regions, which later extends to the whole body, was appreciated in the cow. Finally, the cow 

stood by herself after one hour of post-treatment. Therefore, based on the treatment outcome 

and exhibited signs, it was confirmed that the animals suffered from hypocalcaemia (Figure 18). 
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Figure 18: After calcium borogluconate administration of the cow and ewe. 

 

Discussion 

 

Hypocalcaemia was diagnosed in the present case report based on the stages of production, 

clinical findings and rapid response to calcium borogluconate therapy. Hypocalcaemia is an 

acute metabolic disease particularly in adult sheep and lactating cow, which is caused by an 

inadequate supply of metabolizable calcium during the peak demand (Goff et al., 2014; 

Venjakob et al., 2018).  
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Clinical signs of hypocalcemia are categorized into three stages. Stage I hypocalcaemia will 

manifest in the animal as light nervousness, hypersensitivity, anorexia, weakness, shifting of 

weight, and shuffling of the back feet (Ali et al., 2020; Ibrahim and Kirmani, 2021). This could 

progress to Stage II, which is characterized by flaccid paralysis-related sternal recumbency. 

Clinical signs of stage II last for one to twelve hours. Affected sheep or cows may stretch their 

heads or turn their heads toward their flanks. Due to an imbalance in the tone of the neck 

muscles, the neck bends in a S shape when the head is stretched.  there may be visible fine 

muscular tremors, particularly in the triceps muscles (Gray et al., 2007; Kavitha et al., 2014), 

as were the cases in the present case report.  

 

Early detection and sufficient treatment with calcium borogluconate, just like in the current case 

report, reduce the chance of the case developing and dying (Chiwome et al., 2017). As shown 

in current cases after successful therapy, animals with milk fever exhibit a typical pattern of 

response to calcium borogluconate administration, including belching, muscle tremor, a 

decrease of heart rate, an increase of heart sounds, muzzle sweating, defecation, and urination 

(Mavrogianni and Brozos, 2008; Sasaki et al., 2013; Akalu, 2017; Pannu et al., 2022). 

 

In conclusion, hypocalcemia is a common metabolic disease in late pregnant ewes and early 

nursing cows due to the increased need for calcium during this time; therefore, early and 

appropriate calcium borogluconate therapy will lower the risk of complications and death from 

hypocalcemia, as shown in this case report. Limit Ca+ intake 3-4 weeks before calving is 

recommended for decreases the incidence of the disease. 
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3.1.6. Actinobacillosis in Ox and Ram 

 

Abstract  

 

Actinobacillus lignieresii has been recognized for many years as the cause of actinobacillosis in 

cattle and sheep. This case report describes the clinical signs, laboratory findings, and treatment 

outcomes of an actinobacillosis case in Ox and Ram. History, clinical examination, and 

laboratory diagnosis are routine diagnostic procedures for this disease. A seven-year-old local 

breed ox and a one-year local breed ram from Bishoftu were brought to the Professor Feseha 

Gebreab Memorial-VTH with a history of decreasing feed intake, neck swellings, and salivation 

that began two days ago (for the ox) and five days ago (for the ram), respectively. Physical and 

clinical examination of the both animals include: fever, a firm, painful swelling at the base of 

their mandibles, some salivation, a swollen sub-mandibular lymph node, a dry muzzle, and no 

oral lesions. Exudate samples were collected; culture on MacConkey agar and Nutrient agar was 

performed. Gram-negative, small rods, or coccobacilli, occurring as single and paired bacteria 

were observed, which was indicative of Actinobacillus. Based on history, clinical diagnosis, and 

laboratory findings, the case was diagnosed as Actinobacillosis. Both cases were treated with 

penstrip at 1 ml/20 kg for five successive days, I/M. In addition to the penstrip, the ox was given 

dexamethasone sodium phosphate (0.2 mg/kg/day) I/M, and the ram's pus swelling was 

surgically removed and managed with daily applications of tincture iodine till healing. Two 

weeks post-therapy, both animals fully recovered. Prompt treatment for those that have the 

disease and decreasing the amount of dry feeds are recommended to prevent the spread of the 

disease. 

 

Key word: Actinobacillosis, Diagnosis, Gram stain, MacConkey agar, Ox, Ram, Treatment 
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Introduction  

 

Actinobacillosis is an uncommon disease of sporadic occurrence with worldwide distribution 

and Sheep, pigs, and horses are more rarely affected by the disease than cattle (Andreazza et al., 

2013). Actinobacillus lignieresii, a natural inhabitant of ruminants' upper respiratory and 

digestive systems, is the cause of the disease in ruminants (Radostits et al., 2007; Aziz et al., 

2019). It is a gram-negative, coco-bacillus, aerobic bacteria, first recognized as a pathogen in 

South America in the early 20th century, characterized by pyogranulomas formation in various 

soft tissues (Smith et al., 2009). Actinobacillus infection occurrence was associated with the 

feeding of dry fibrous forage that may injure the mucous membranes of the oral cavity, favoring 

the colonization of deeper tissues by A. lignieresii (Dhand et al., 2003; Caffarena et al., 2018).  

 

Common clinical manifestations of the disease in animals include the development of 

pyogranulomas lesions in the mouth, tongue, or forestomach, which extend to local lymph nodes 

in the head and neck (Rycroft and Garside, 2000; Uzal et al., 2016). The involvement of other 

organs is considered to be atypical (Holzhauer and Roumen, 2002). Atypical cases are described 

by several authors and characterized by skin lesions (Milne et al., 2001; Margineda et al., 2013), 

respiratory system lesions (Agnelo et al., 2009), hind limbs lesions (Relun et al., 2019) and 

generalized lymph nodes and organs lesions (Kasuya et al., 2017). Furthermore, when 

widespread lesions affect the lips, palate, throat, nasal pits, and face, the result is a clinical 

picture known as the hippo-like face (Scheid et al., 2020).  

 

Actinobacillosis is diagnosed based on the isolation and identification of the causing organism, 

as well as lesions resembling the disease, such as the appearance of several firm, yellowish 

nodules encircled by fibrous tissue (Margineda et al., 2013; Tessele et al., 2014). However, 

molecular identification and genetic sequencing is important in the elaboration of the diagnosis 

especially in atypical cases of the disease (Kish et al., 2014; Scheid et al., 2020). Other diseases 

such as nocardiosis, which causes pyogranulomatous lesions in the skin and actinomycosis 

characterized by pyogranulomatous osteomyelitis, especially in the mandible (Relun et al., 

2019), should also be differentiated from actinobacillosis. 
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Treatment of affected animals with penicillin-streptomycin (penstrip) combination and 

amoxicillin–clavulanic are effective (Kish et al., 2014). Once more, A. lignieresii was resistant 

to erythromycin and amikacin and showed intermediate sensitivity to penicillin G, streptomycin, 

and flumequine (Relun et al., 2019). There is no scientific evidence of the vaccination in 

preventing this disease. The disease has widespread distribution especially in tropical and 

subtropical climates including Ethiopia. Keeping in view the economic losses and widespread 

distribution of actinobacillosis, ‘‘This case report describes the clinical sign, laboratory findings 

and treatment outcomes of Actinobacillosis case in Ox and Ram’’ 

 

Case descriptions 

 

Case 1 

 

A seven-year-old local breed ox from Bishoftu, kality Kebele, was brought to Professor Feseha 

Gebreab Memorial-VTH of Addis Ababa University on February 7, 2023, with a history of 

decreasing feed intake, swellings on the left side of the neck region, and salivation that started 

two days ago. The ox was reared extensively, and such swelling was previously observed in 

neighboring household ox. Upon physical examination, the rectal body temperature was 40 oC, 

respiration was 36 breaths per minute, and the heart rate was 72 beats per minute. The ox had 

hard and painless swelling at the base of the mandibular region of the left side, slight salivation, 

a swollen sub-mandibular lymph node, a dry muzzle, and no lesion in the oral cavity on 

examination (Figure 19). Immature pus with blood was aspirated with a 22-gauge needle. Based 

on the previous history and clinical findings lists of differential diagnoses were made, 

actinobacillosis and actinomycosis, tentatively. 



47 
 

 

Figure 19: Indicating Swelling at the base of mandibular region. 

 

Case 2 

 

A one-year-old local breed ram from Bishoftu, Kebele 5, was brought to Professor Feseha 

Gebreab Memorial-VTH of Addis Ababa University on February 24, 2023, with a history of 

decreasing feed intake and swelling on the right side at the base of the mandible that started five 

days ago. The ram was reared extensively. Upon physical examination, the rectal body 

temperature was 40.6 oC, respiration was 28 breaths per minute, and the heart rate was 108 beats 

per minute. Examination revealed that the ram had swelling at the right side's base of the 

mandible, swollen parotid lymph nodes, and no oral lesions. (Figure 20). Again, white, creamy 

pus was aspirated with a 22-gauge needle. Based on the history and clinical findings lists of 

differential diagnoses were made, actinobacillosis and local trauma, tentatively. 
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Figure 20: Indicating Swelling at the base of mandibular region. 

 

Laboratory Diagnosis and Result 

 

The exudate samples were collected aseptically from both cases and processed at the veterinary 

microbiology laboratory of Addis Ababa University College of Veterinary Medicine, Bishoftu. 

The bacteriological culture was made on MacConkey agar medium and incubated aerobically 

at 37 oC for 24 hours. Again, colonies were randomly picked and subcultured again on nutrient 

agar at 37 oC for 24 hours (Appendix). The smear was prepared with Gram stain, and Gram-

negative coco-bacilli bacteria were observed under the 100x oil objective lens of a binocular 

microscope, and that was Actinobacillus (Figure 21). Finally, based on the history, clinical 

findings, and laboratory findings, the final diagnosis was actinobacillosis. 
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Figure 21: Gram negative coco-bacilli bacteria from the ox (A) and ram sample(B). 

 

Case management and treatment outcome 

 

Both cases were treated with penstrip (Chongqing Fantong Animal Pharmaceutical Co. Ltd., 

China) at 1 ml/20 kg for five successive days, I/M. In addition to the penstrip, the ox was given 

dexamethasone sodium phosphate (Sokar Healthcare Pvt. Ltd., Gujarat, India) at 0.2 mg/kg/day 

for one day, I.M., and the ram's pus swelling was surgically removed and managed with daily 

applications of tincture iodine till healing. Besides the treatment, the owners of both animals 

were advised to manage their animals intensively by feeding soft food until they recovered to 

prevent further trauma in the oral cavity. In the next few treatment days, the owners reported 

that their animals started to eat well and that their body temperatures returned to normal. On the 

5th day of treatment, the mandibular swelling of the ox disappeared, and the surgical wound of 

the ram was well healed. Two weeks post-therapy, both animals were fully recovered (Figure 

22). 

 

A B 
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Figure 22: Fully recovered ox (A) and ram after one month of post treatment (B). 

 

A 

B 
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Discussion  

 

Actinobacillosis has often been described as a granulomatous disorder that develops slowly and 

sporadically (Smith, 2009). Actinobacillosis in cattle and sheep is known to be brought on by 

the type species, A. lignieresii (Rycroft and Garside, 2000). The current cases were asserted as 

actinobacillosis based on the history of previous infection, clinical signs and laboratory findings. 

In this case report, the history suggested that the disease may have been brought on by feeding 

hard, fibrous hay and straw to animals that had already been infected. The dry hay and straw 

caused oral lesions, and the route of entry of the organisms was likely an abrasion or wound in 

the inner part of the oral cavity and/or skin of the neck, supporting earlier reports by Albornoz 

and Sali (2012), and Salvaggio et al. (2023), who assert that A. lignieresii enters deep tissues 

via traumatic erosions, ulcers, and penetrating lesions caused by hard fibrous hays, straw, and 

plant awns. 

 

The clinical signs seen in both cases, including pyogranulomas swelling in the subcutaneous 

tissue of the left ox and right ram at the base of the mandibular area of the neck region close to 

the jugular furrow, slight salivation, and swollen sub-mandibular lymph nodes, all are consistent 

with the clinical signs of the disease described in the literature (Milne et al., 2001; Albornoz 

and Sali, 2012; Cahalan et al., 2012; Salvaggio et al., 2023). In contrast to the previous literature, 

the ox in this case study was feverish and no abscesses formed, it could be due to the acute 

nature of the disease. Infection can disseminate to the lymphatics and may sometimes spread to 

deep organs. Even though actinobacillosis is more commonly associated with cattle and less so 

with sheep, it can infect any exposed soft tissues, especially those in the head and neck area 

(Farghali et al., 2020; Scheid et al., 2020), as the report stated in these cases. 

 

The morphological confirmation of Actinobacillus by colony and gram stain in the current case 

report is consistent with laboratory findings in the literature (Milne et al., 2001; Taghipour et 

al., 2010; Al-Katib and Dennis, 2009; Kumar et al., 2016). As for the methods, the growth 

ability on MacConkey's agar seemed to be a most delicate feature, although only the selection 

of the convenient medium was the matter. Gram-negative, small rods or coccobacilli, occurring 
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single and paired, are characteristics of Actinobacillus, the cause of actinobacillosis in both cases 

in the current case report. 

 

Due to early treatment with penstrip (20 mg/kg/day) in the current case study, both cases 

successfully responded to treatment. Similar treatments have been used in the literature (Milne 

et al., 2001; Angelo et al., 2009; Luna-Castro et al., 2012; Cahalan S, et al., 2012; Tessele et 

al., 2014; Aziz et al., 2019) with variable result. In addition to the penstrip, the ox was given 

dexamethasone sodium phosphate (0.2 mg/kg/day), and the ram's pus swelling was surgically 

removed and managed with daily applications of tincture iodine till healing. Both animals fully 

recovered after treatment. 

 

In conclusion, the animal’s general clinical condition was improved. This indicates that 

Actinobacillosis in animals could be successfully treated with penstrip along with 

dexamethasone and wound management, as shown in this case. Preventing the contamination 

of feed by diseased animals, prompt treatment for those that have the disease, and keeping 

infected animals isolated from the herd until they have fully recovered are recommended to 

prevent the spread of the disease. 
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3.1.7. Ulcerative lymphangitis in bull 

 

Abstract 

 

Ulcerative lymphangitis is a bacterial infection of the lymphatic vessels of the skin in horses, 

cattle, sheep, and goats. C. pseudotuberculosis is the classical cause of the disease. The present 

case report describes the clinical signs, laboratory findings, and treatment outcome of the bull 

that was affected by ulcerative lymphangitis. History, clinical examination, and laboratory 

diagnosis are routine diagnostic procedures for this disease. A two years old local breed bull 

from Bishoftu, Kebele 15, was brought to Professor Feseha Gebreab Memorial-VTH with a 

history of swelling of the left hind limb, circular lesions, difficulty of movement, and reduced 

feed intake a week ago. The bull was reared extensively, and such lesions had previously been 

observed in the neighbor’s household ox. The rectal body temperature was raised (40.4 oC), 

while other parameters were within the normal range. Clinical signs during diagnosis include: 

swollen precrural lymph nodes, and oedematous and nodular swellings along the course of 

lymphatic ducts, which were ulcerated and oozing out creamy pus that was odorless, thick, and 

blood-tinged. The collected exudate sample was cultured on 5% sheep blood agar. Growths of 

small, white, dry, and hemolytic colonies and gram-positive, short-rod, and also pleomorphic 

rod bacteria in typical ‘Chinese letter’-like arrangements were observed which was indicative 

of Corynebacterium. Based on history, clinical diagnosis, and laboratory findings, the case was 

diagnosed as ulcerative lymphangitis. The bull was treated with Penstrip (1 ml/20 kg/day) for 

five successive days, I/M with the application of tincture iodine on the lesions daily till healing, 

and the bull was successfully cured. Early intervention with appropriate drugs and wound 

management could cure the ulcerative lymphangitis case. Avoiding environmental 

contamination from ruptured abscesses is recommended to prevent the spread of the disease. 

 

Keyword: Bull, Chinese letter, Gram positive, Penstrip. 
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Introduction  

 

Ulcerative lymphangitis is a common and economically important skin disease with worldwide 

distribution (Ameni and Terefe, 2004; Mamman et al., 2011; Abdullahi et al., 2019). It is caused 

by bacterial infection of the cutaneous lymphatic vessels and has been reported in sheep, goats, 

cattle, buffalo, camelids, humans and especially in equines (Spier, 2006: Tejedor et al., 2008). 

Even though infection was first recognized in 1888 as a cause of bovine lymphangitis, it is rarely 

seen in cattle (Aroch et al., 2003). In cattle the infection has been reported in cutaneous, mastitis, 

and visceral forms (Yeruham et al., 2003; Sood et al., 2003). The causative organisms of the 

disease are C. pseudotuberculosis, C. pyogenes, Streptococcus spp., Fusobacterium 

necrophorum, Pseudomonas aeruginosa, C. equi, Mannhiemia hemolytica (Spier, 2006; 

Radostits et al., 2007; Zavoshti et al., 2009).  

 

The route of infection in animals remains undetermined, but animal-to-animal transmission 

through direct contact, insect mechanical vectors, or contaminated environment could be 

suspected (Pratt, 2005: White, 2006: Markey et al., 2013). The pathogenic process of C. 

pseudotuberculosis begins with colonization and replication within lymph nodes, resulting in 

the formation of pyogranuloma (Marques, 2021). This cycle is followed by death of the host 

cell and release and spread of bacterial via the lymphatic or circulatory system, allowing the 

pathogen to infect visceral organs and lymph nodes, where it eventually causes the development 

of lesions (Stefanska et al., 2010: Markey et al., 2013).  

 

The most common clinical form affecting cattle is cutaneous excoriated granuloma, which 

manifests as lymphadenitis and lymphangitis with abscess formation and ulceration on the hind 

limbs (Smith, 2002; Yeruham et al., 2012). It can also cause lameness and deformity of the 

limbs, which can affect performance (Scott and Miller, 2003). Small ruminants may also exhibit 

abscessation and enlargement of superficial or internal lymph nodes, which may coexist in the 

same animal (Baird and Fontaine, 2007). When infection becomes chronic, the affected lymph 

nodes exhibit characteristic encapsulated abscesses with a concentric ring appearance (Quinn et 

al., 2011). The diagnosis of ulcerative lymphangitis is based on the clinical signs and laboratory 

findings such as isolation and identification of the organism having a typical Chinese letter 
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configuration in pus samples (McCluskey and Cunningham, 2001; Vikas et al., 2017: Spier, 

2019). Local treatment of ulcers is common and effective, but surgical drainage and parenteral 

injection of procaine penicillin G (20,000 to 80,000 IU/kg BW, bid, IM) are also recommended 

(Rose and Hodgson, 2000; Brown and Bertone, 2002; Radostits et al., 2007). 

 

Control and preventive measures include disinfectants, improving hygienic conditions, 

quarantine and isolation of infected animals, fly control, and wound management (Smith, 2002; 

Scott and Miller, 2003). The disease causes economic losses such as condemnation of carcasses, 

additional meat inspection, devaluation of hides, and decreased milk and wool production 

(Kumar et al., 2012; Haas et al., 2017; Jens et al., 2022). Additionally, humans can be infected 

with C. pseudotuberculosis causing lymphadenitis (Baird and Fontaine, 2007; Quinn et al., 

2011). ‘‘The present case report describes the clinical sign, laboratory findings and the treatment 

outcome of the bull that affected by Ulcerative lymphangitis’’. 

 

Case description  

 

A two years old local breed bull from Bishoftu, Kebele 15, was brought to Professor Feseha 

Gebreab Memorial-VTH on November 7, 2022, with a history of swelling of the left hind limb, 

circular lesions, difficulty of movement, and reduced feed intake that started a week ago. The 

bull was reared extensively, and such lesions had previously been observed in the neighbor’s 

household ox. Upon physical examination, the heart rate was 78 beats per minute, the respiratory 

rate was 30 breaths per minute, and the rectal temperature was 40.4 °C. The bull had swollen 

precrural lymph nodes and oedematous and nodular swellings along the course of lymphatic 

ducts, which were enlarged, ulcerated, and oozing out creamy pus that was odorless, thick, and 

blood-tinged (figure 23). Based on the history and clinical findings, ulcerative lymphangitis was 

tentatively diagnosed. 
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Figure 23: Indicating a swollen precrural lymph node, subcutaneous oedematous swelling (A), 

and nodular lesions with abscesses along the course of the lymphatic duct (B). 

 

Laboratory investigations and findings 

 

The exudate sample was collected in a sterile bottle from the lesion under sterile conditions. The 

bacteriological culture was made on 5% sheep blood agar and incubated aerobically at 37 oC 

for 24 hours. After 24 hours, the growth of small, white, dry, and hemolytic colonies was 

observed (Appendix) and again Colonies were randomly picked and subcultured on nutrient 

agar at 37 oC for 24 hours to obtain a pure culture, which was stained by Gram’s stain, which 

revealed Gram+ positive, short rod, and also pleomorphic rod bacteria in a typical ‘Chinese 

letter"-like arrangement under a microscope with an X100 objective lens. Finally, based upon 

the history, clinical findings, and laboratory findings (colony and gram stain morphological 

characteristics), the pathogen was identified as Corynebacterium (Figure 24). It was finally 

diagnosed as a case of ulcerative lymphangitis. 

A B 
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Figure 24: Gram-positive small rods with typical ‘‘Chinese letter"-like arrangements 

(Corynebacterium). 

 

Case management and treatment outcome 

 

The bull was treated with Penstrip (a combination of procaine penicillin and 

dihydrostreptomycin) (Chongqing Fantong Animal Pharmaceutical Co. Ltd., China) at a dose 

of 1 ml/20 kg/day for five successive days, I/M, with application of tincture iodine on the lesions 

daily till healing. Besides the drug treatment, the owner was also advised to segregate and nurse 

the young bull at home until he fully recovered. On the third day of the visit, the rectal body 

temperature was reduced from 40.4 oC to 38.2 oC, and movement also improved. At the end of 

therapy, the edematous swelling had decreased and the lesions were slightly dried (Figure 25A). 

One month later, the bull was fully recovered, and the lesions also disappeared (Figure 25B). 
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Figure 25: Decreased edematous swelling and dried lesions at the end of therapy (A) and fully 

recovered bull after one month of post-treatment (B). 

 

Discussion  

 

Ulcerative lymphangitis is caused by C. pseudotuberculosis and is characterized by edematous 

swelling, pyogranulomatous reactions, abscess formation, and ulcerative lymphangitis (Selim, 

2001). The current case was asserted to be ulcerative lymphangitis based on the history, clinical 

findings, and laboratory results. According to Pratt et al. (2005), Spier (2006), and Mohamed 

and Reda (2015), abrasions or wounds in the skin or mucous membranes (in horses) are thought 

to be the portal of entry for soilborne C. pseudotuberculosis. These abrasions and injuries may 

have facilitated the entry of the disease, leading to the invasion of lymphatic vessels and the 

development of abscesses along their course. As was evident from the clinical sign observed in 

the present case report, the organism's virulence is increased by the different extracellular 

exotoxins that are produced by the organism. These exotoxins damage blood vessels and inhibit 

phagocytes, which helps the infection spread and exacerbates the disease.  

 

A B 
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The clinical symptoms seen in this case report, including a swollen precrural lymph node and 

oedematous and nodular swellings along the course of lymphatic ducts that were enlarged, 

ulcerated, and oozing out creamy pus that was odorless, thick, and blood-tinged, were similar 

to those described in the literature by Abou (2001), and Vikas et al. (2017), in bovine. Our 

preliminary diagnosis based on the clinical picture of the typical lesions was confirmed by the 

pathogen's identification as Corynebacterium, which confirmed ulcerative lymphangitis, and the 

colony characteristics (growths of small, white, dry, and hemolytic colonies) and gram stain 

morphological characteristics (gram positive, short rod, and also pleomorphic rod bacteria in 

typical "Chinese letter" like arrangement). These results supported the reports that C. 

pseudotuberculosis is the typical cause of ulcerative lymphangitis made by Abou (2001), Sood 

et al. (2012), and Steerforth and Marutsov (2017) in cattle, and by Zavoshti et al. (2009) and 

Olajide and Alaba (2023) in horses. 

 

The earlier reports by Singathia et al. (2011), and Vikas et al. (2017) suggested the applicability 

of daily dressing of an open abscess with a tincture of iodine with the administration of penicillin 

(15,000 IU/kg) and streptomycin (3 mg/kg) in the therapy of ulcerative lymphangitis, resulting 

in complete recovery in horses and cattle. The current therapeutic finding is consistent with the 

previous reports, and a re-examination of the bull on day 21 after therapy showed that the bull 

responded well to the line of treatment and recovered gradually. There was no evidence of 

cutaneous lesions (nodules and/or abscesses) on different parts of the body.  

 

In conclusion, the general clinical condition of the bull was improved, and had gained weight. 

This indicates that ulcerative lymphangitis in cattle could be successfully treated with penstrip 

along with wound management as shown in this case. Avoiding environmental contamination 

from ruptured abscesses is recommended to prevent the spread of the disease because the 

organism's ability to survive in soil and on fomites ensures its continued presence. 
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3.2. Case Reports on Ovine 

 

3.2.1. Contagious ecthyma (orf) in sheep:  

 

Abstract  

 

Contagious ecthyma is an acute, highly contagious, zoonotic, debilitating, and economically 

important viral non-systematic eruptive skin disease of small ruminants worldwide. It is caused 

by the gene parapoxvirus. This case report describes the clinical management of contagious 

ecthyma (orf) in a sheep. The local breed male sheep of around one year was presented at 

Professor Feseha Gebreab Memorial-VTH with a history of lesions on the mouth and reduced 

feed intake that started five days ago. The rectal body temperature was raised (41oC), while 

other parameters were within the normal range. Clinical signs during diagnosis include: 

multifocal crusty, ulcerative, and proliferative painful lesions of various sizes on the external 

surfaces of the mouth, lips, muzzle and nostrils, and lesions were vascular and bled easily. The 

case was clinically diagnosed as Contagious ecthyma. The case was treated symptomatically 

with 10% oxytetracycline (10 mg/kg/day) for five consecutive days, dexamethasone (0.2 

mg/kg/day) for three days both intramuscularly, and application of tincture iodine on the scab 

lesions daily till healing, and the sheep was fully recovered. The application of hygienic 

measures is recommended for control and prevention of contagious ecthyma. 

 

Keywords: Contagious ecthyma, Parapoxvirus, Sheep.  
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Introduction 

 

Contagious ecthyma (Orf) is an acute, contagious, debilitating and important zoonotic skin 

disease that affects domestic and wild ruminants, especially sheep and goat worldwide (Azad et 

al., 2016; Dalal et al., 2021). It is also known as contagious pustular stomatitis, contagious 

ecthyma, ecthyma contagiosum, infectious pustular dermatitis (Wet and Murie, 2011; Lovatt et 

al., 2012), and orf. Orf virus (ORFV), the prototype of the genus Parapoxvirus (PPV), is the 

etiological agent of contagious ecthyma, and four strains (OVIA82, OV-SA00, D1701 and NZ2) 

of Orf have been sequenced completely (Mercer et al., 2006; McGuire et al., 2012). The genome 

is a 138-kbp linear double-stranded DNA containing 132 putative genes (Mondal et al., 2006; 

Mercer et al., 2006). 

 

Orf virus infection in kids and lambs’ results in more severe disease than in adult animals, with 

up to 100% morbidity and 10% mortality (Martins et al., 2014; Gao et al., 2016). Risk factors 

include age, congestion due to increased stocking density, increased orphaned lambs, stress, 

immunosuppressive diseases, prolonged parturition and forage weed (thorny plants) (Onyango 

et al., 2014; Abdullah et al., 2015; Gao et al., 2016). The virus can survive for up to 17 years in 

places with a dry climate and can persist for extended durations on the wool of animals and 

contaminated materials. Viruses spread through touch, entering through damaged skin, and 

reproducing in epidermal cells (Abrahao et al., 2009). The incubation period of this disease may 

vary from 4 to 8 days and the viral replication leads to oedematous and granulomatous 

inflammation of dermal cells with an increase in temperature (Spyroua and Valiakosb, 2015). 

 

The clinical features of the infection vary, with lesions usually localized around the mouth, 

within the buccal cavity and the nostrils in lambs (Kumar et al., 2015). In adult animals, lesions 

can be found in the teat orifice, vulva, skin-vaginal junction and preputial orifice (Gouletsou 

and Fthenakis, 2010; Billinis et al., 2012). Lesions follow a well-defined development pattern, 

with local erythema followed by formation of papules, vesicles, postules and scabs. As lesions 

resolve, scabs become dry and shed, with no scar remaining at the lesion site (Sadiq et al., 2017). 

Usually, lesions heal spontaneously within 3-4 weeks, but animals may be unwilling to nurse, 

eat, or walk (De La Concha-Bermejillo et al., 2003). 
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Orf can be diagnosed based on clinical signs, histopathology, and electron microscopy (Nandi 

et al., 2011). Serological tests such as AGPT, CFT, ELISAs, and SNT can also be used 

(Hosamani et al., 2009; Magana et al., 2014). Differential diagnoses include bluetongue, foot 

and mouth disease, pox, papillomatosis, staphylococcal dermatitis, and dermatophilosis (Dalal 

et al., 2021). The lip lesions of Orf infected animals were treated with topical application of 

10% Potassium permanganate solution, sodium permanganate and salicylic acid ointment, and 

antibiotics like penicillin and chloramphenicol in cases complicated with stomatitis or enteritis 

(Onyango et al., 2014; Kumar et al., 2015). One of the most efficient strategies to prevent Orf 

virus infection is vaccination (Smith and Sherman, 2009).  ‘‘This case reports describe the 

clinical management of contagious ecthyma (orf) in a sheep’’ 

 

Case description 

 

The local breed male sheep of around one year was presented at Professor Feseha Gebreab 

Memorial-VTH of Addis Ababa University on January 23, 2023, with a history of lesion on the 

mouth and reduced feed intake that started five days ago. The sheep were managed semi-

intensively with other sheep. Physical examination revealed that the sheep was febrile, with a 

rectal body temperature of 41 oC and 34 breaths per minute and 78 beats per minute respiratory 

and heart rates, respectively. On clinical examination, there were multifocal crusty, ulcerative, 

and proliferative painful lesions of various sizes on the external surfaces of the mouth, lips, 

muzzle, and nostrils. Lesions were vascular and bled easily (Figure 26). Based on the history, 

clinical findings (lesions), and symptoms, contagious ecthyma (Orf) was tentatively diagnosed. 
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Figure 26: Multifocal crusty, ulcerative, and proliferative lesions of various sizes on the 

mouth, lips, muzzle, and nostrils. 

 

Case management and treatment 

 

The sheep received intramuscular treatments of 10% oxytetracycline (Shanghai Thongren 

Pharmaceutical Co., Ltd., China) at a dose of 10 mg/kg for five consecutive days and 

dexamethasone (Sokar Healthcare Pvt. Ltd., Gujarat, India) at a dose of 0.2 mg/kg/day for three 

consecutive days. Until the wound was healed, the sheep also received daily applications of an 

iodine tincture. The sheep began eating well and had a rectal temperature that was within the 

usual range (38.7 oC) 72 hours after therapy. The sheep's lesions on the mouth, lips, muzzle, and 

nostrils had fully recovered by the time the treatment was finished out (the fifth day). Once 

more, the sheep was entirely healed after a month (Figure 27). The disease was contagious 

ecthyma (Orf) based on the history, clinical signs (characteristics of the lesions), and the location 

or site where the lesions occurred. 
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Figure 27: Fully recovered young sheep from orf after one month during follow-up. 

 

Discussion  

 

Contagious ecthyma is a zoonotic viral disease of sheep and goats in many countries, including 

our country, Ethiopia. The affected sheep in this case report showed multiple painful lesions of 

varying sizes that were crusty, ulcerative, and proliferative on the exterior surfaces of their 

mouths, lips, muzzles, and noses. In previous reports by De La Concha-Bermejillo et al. (2003), 

Saravanan et al. (2007), Zhang et al. (2010), Gelaye et al. (2016), Peralta et al. (2018), Tedla et 

al. (2018), and Kumar et al. (2022), comparable clinical symptoms were seen.  

 

The diagnostic approach to cases of the Orf virus has been thoroughly explained in the paper by 

Abdullah et al. (2015). However, in this case report, the history and clinical signs along with 

the distinctive lesions played a major role in the diagnosis. An Orf virus typically exhibits 

dramatic distinguishing characteristics that are simple to detect and identify, leading to a 

presumptive and rapid clinical diagnosis (Kumar et al., 2015). It is important to point out that 

the absence of a diagnostic kit in the compound prevented this study from doing any diagnostic 

tests to identify the specific pathogen. 
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Since there is no particular therapy for this viral infection, the focus of all therapies is always 

on secondary infections. In this case report, sheep were treated with parenteral administration 

of 10% oxytetracycline (10 mg/kg/day) and dexamethasone (0.2 mg/kg/day), as well as daily 

application of tincture iodine to the scab lesions until healing. This treatment was aimed at 

reducing the severity of the lesions and speeding recovery, as removal of the scab may delay 

healing. This approach agrees with Schwarz (2007), Nandi et al. (2011), Pugh and Baird (2012), 

Onyango et al. (2014), and Spyroua and Valiakosb (2015), who reported that supportive 

treatment that includes the application of ointments topically and parenteral antibiotic 

administration against secondary infection during Orf cases speeds recovery. In the present case 

study, the lesions resolved within one week, and the sheep showed a good prognosis after 

treatment. 

 

In conclusion, a combination of broad-spectrum parenteral 10% oxytetracycline with 

dexamethasone and topically applied tincture iodine is beneficial in treating secondary 

infections, as shown in this case. The application of hygienic measures is recommended for the 

control and prevention of contagious ecthyma. 

 

Limitations 

 

No laboratory confirmation was made for this disease due to lack of facilities and hence 

treatment was done based on clinical picture only (symptomatic therapy). 
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3.2.2. Cutaneous papillomatosis (wart) in Ewe 

 

Abstract  

 

Cutaneous papillomatosis (wart) is a tumor caused by papillomaviruses, that are known to infect 

humans and domestic animals and cause proliferation of the stratified squamous epithelium of 

the skin or mucosa. This case report describes the clinical signs and treatment outcomes of a 

cutaneous papillomatosis (wart) case in Ewe. A 4-year-old local breed ewe from Bishoftu, 

Kebele 09, was presented at Professor Feseha Gebreab Memorial-VTH with a history of 

multiple growths on the chest region and difficulty in movement that started six months ago. 

Rectal temperature, heart rate, and respiration rate were measured and found to be within the 

normal range. Clinical signs during diagnosis include: multiple hard, dry, and rounded finger-

like projections on the left side of the chest region. The case was clinically diagnosed as 

cutaneous papillomatosis (wart). The ewe was treated symptomatically by ligating the base of 

every wart with silk, applying a tincture of iodine to the ligated area with autohemotherapy, and 

administering Ivermectin (0.2 mg/kg). The ewe was followed for 4 months, and the medications 

showed significant improvements. Post-therapy, the ewe responded well to the line of treatment 

and recovered gradually. There was no evidence of warts on different parts of the body. 

Therefore, the combination of immunotherapy (autohemotherapy and ivermectin) with ligating 

the base of every wart with silk and applying a tincture of iodine to the ligated area is a critical 

therapeutic tool for the treatment of warts. Hygiene measures, minimizing direct contact, and 

avoiding contaminated equipment are recommended to prevent the spread of the disease. 

 

Key word: Cutaneous papillomatosis, Ewe, Finger-like projections, Immunotherapy. 
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Introduction  

 

Cutaneous papillomatosis (wart) is a tumor and an economically significant disease in the world 

(Ann et al., 2000). Papillomaviruses are a diverse group of small, non-enveloped, circular, 

double-stranded DNA viruses that are known to infect humans or domestic animals in which 

they cause proliferation of the stratified squamous epithelium of the skin or mucosa (Dean et 

al., 2001; Antonsson, and Hansson, 2002; Al-Sabaawy and Al-Sadi, 2021). Ovine 

papillomaviruses (OaPVs) have been suggested to be associated with skin tumors and comprise 

four members (OaPV1, OaPV2, OaPV3 and OaPV4) (Rector et al., 2005; Alberti et al., 2010; 

Tore et al., 2017). OaPV1, OaPV2 and OaPV4 form OaPV species three within the genus Delta-

papillomavirus, while OaPV3 belongs to the genus Dyokappa-papillomavirus (De Villiers et 

al., 2004; Rector et al., 2004; Al-Salihi et al., 2020). 

 

The virus is mostly spread by direct contact, but it can also spread horizontally through indirect 

means through iatrogenic mistakes, infected food, and contaminated equipment (MacLachlan et 

al., 2017; Ugochukwu et al., 2019). Though less frequently, PV DNA has been found in samples 

of healthy skin (Rollison et al., 2021). The agent may cause cutaneous lesions with a variety of 

morphologies, including filiform, peduncular, atypical, and squamous papillomas (Daudt et al., 

2018). Squamous cell carcinoma in sheep is more common in the ears, head, neck, back, udder, 

teat base, and belly, as well as in anatomical locations absent of wool and pigmentation (Fava 

et al., 2001; Rollison et al., 2021; Cacciotto et al., 2022). Genetic factors may play a significant 

part in the cause of skin cancer in animals (Goldschmidt M, 2002). It is unclear what age 

domestic animals have their peak occurrences (Al-Sabaawy and Al-Sultan, 2022). 

 

PV infection is usually characterized by a latency period, during which no virus particles are 

produced and the host exhibits no manifest clinical symptoms. Upon stimulus, the latent 

infection may undergo reactivation and subsequent virions assembly and release, leading to the 

appearance of symptoms and lesions developing fine finger-like projections and are extremely 

painful (Maglennon and Doorbar, 2012; Maglennon et al., 2014). The diagnosis of 

Papillomavirus infection can mostly be done by clinical and histopathological examination, 

with electron microscopy and immune histochemical analysis being successful methods 
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(Catroxo et al., 2013; Dorttas and Dagalp, 2020). PCR technique is also frequently used in 

molecular detection of the agent and taxonomy studies (MacLachlan et al., 2017). 

Autohemotherapy and surgical attempts have been used to treat papillomatosis, and many 

methods such as antibiotics, chemotherapeutic, immune modulator and antiparasitary drugs 

have been tried in papillomatosis treatment (Ugochukwu et al., 2019). Immunotherapies target 

specific immune system cells, while some have an overall impact on the immune system 

(Mohammed et al., 2022). ‘‘This case report describes the clinical sign and treatment outcomes 

of Cutaneous papillomatosis (wart) case in in Ewe’’. 

 

Case description 

 

A 4-year-old local breed ewe from Bishoftu, Kebele 09, was presented at the Professor Feseha 

Gebreab Memorial-VTH of Addis Ababa University on November 21, 2022, with the history of 

multiple finger-like growths on the chest region and difficulty in movement that started six 

months ago. On physical examination, the rectal body temperature, respiratory, and heart rates 

were within the normal limits. The ewe had hard, dry, and rounded finger-like projections, or 

cauliflower appearances, on the left side of the chest region (Figure 28). Based on the history 

and typical clinical findings, it has been tentatively concluded to be ovine cutaneous 

papillomatosis or wart. 

 

Figure 28: Indicating hard, dry and rounded finger-like projections(wart). 

Case management and treatment outcome 



69 
 

 

The ewe was given autohemotherapy (about 6 ml of blood collected aseptically from the jagular 

vein and mixed with the blood from the affected area, administered intramuscularly), two 

injections of ivermectin (Sheyang Sunvictotor Pharmaceutical Co., Ltd., China) at a dose of 0.2 

mg/kg, administered subcutaneously, over a two-week period, and ligating the base of each wart 

with silk and dousing the ligated area in an iodine tincture. The ewe was followed for 4 months; 

there was no evidence of warts on different parts of the body, and she recovered gradually 

(Figure 29). 

 

 

Figure 29: Indicating recovered ewe after four months of follow-up. 

 

Discussion  

 

Cutaneous papilloma induced by papovaviruses and occurs mainly on the head, neck and 

thoracic limb and is flat, circumscribed with a crusty surface and ring-wormlike in appearance 

(Smith et al., 2002). Based on the history and clinical findings, the current case of ewe was 

diagnosed as cutaneous papillomatosis (wart). Additionally, the length of time that the fingerlike 

projections grew was also considered. The ewe in the present case report showed similar clinical 
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manifestations indicated in various literature, including hard, dry, and rounded finger-like 

projections or cauliflower appearance (Moharram et al., 2019; AM Farghali et al., 2020; Al-

Sabaawy and Al-Sultan, 2022). 

 

The earlier studies by Aslan and Oruc (2010), Jameel et al. (2011), Dhule (2013), Feyisa (2018), 

Banerjee and Ghosh (2021), and Bozkurt et al. (2023) suggested the use of tincture of iodine 

with administration of Ivermectin (0.2 mg/kg) and autohemotherapy in the treatment of 

papillomatosis (wart) and resulted in full recovery in bovine, horse, and goat According to the 

current therapeutical finding, which is consistent with earlier findings, the ewe in the current 

case report was treated by ligating the base of each wart with silk, covering the ligated region 

with an iodine tincture, giving autohemotherapy, and administering Ivermectin (0.2 mg/kg). The 

ewe was followed for 4 months, and the medications showed significant improvements. Post-

therapy, the ewe was responded well to the line of treatment and recovered gradually. There was 

no evidence of warts on different parts of the body. 

 

In conclusion, ovine papillomavirus may be identified from a clinical examination by the 

presence of warts of different sizes that are keratinized, have a cauliflower-like look, and range 

in color from black to gray, as shown in this case. The combination of immunotherapy 

(autohemotherapy and ivermectin) with ligating the base of every wart with silk and applying a 

tincture of iodine to the ligated area is a critical therapeutic tool for the treatment of warts, as 

shown in this case. Hygiene measures, minimizing direct contact, and avoiding contaminated 

equipment are recommended to prevent the spread of the disease. 
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3.1.3. Grain overload in rams and a calf 

 

Abstract 

 

Ruminal lactic acidosis is a condition that arises in ruminants due to the ingestion of excessive 

quantities of easily digestible carbohydrate-rich feed, eating a diet poor in fiber, and failing to 

produce buffer, leading to physiological derangements that can be fatal in severe cases. This 

case report describes the clinical signs, laboratory findings, and treatment outcomes of grain 

overload in a calf and two rams. History, clinical examination, and laboratory diagnosis are 

routine diagnostic procedures for this disease. A local breed calf and two rams from Bishoftu 

were admitted to Professor Feseha Gebreab Memorial-VTH with a history of becoming off-

feed, diarrheal, and reluctant to move after accidentally consuming the grain a few hours ago. 

Bloating, lethargy, nasal discharge, crackling sound, ataxia, anorexia, total rumen atony, 

diarrhea, fast breathing, and pulse were among the physical and clinical examination findings. 

Ruminal fluid samples were collected, pH of the rumen fluids and protozoal activity was 

examined, it shown acidic and had no protozoal activity. Based on history, clinical diagnosis, 

and laboratory findings, the case was diagnosed as acidosis. The animals were treated with 

indigestion powder, 100 mg dissolved in 1 L of water for a calf, and 25 mg dissolved in 1 L of 

water for rams, PO. Multivitamin (4–8 ml) for calves and (0.4–0.8 ml) for rams, as well as 20% 

oxytetracycline at (0.1 ml/kg) were administered, I/M, for prophylaxis. Additionally, 40% 

dextrose for rams was given, I/V, for electrolyte imbalance and dehydration. Improvement was 

noticed on the very next day and complete recovery was observed after three days. Early and 

aggressive treatment with an appropriate alkalinizing agent could cure the animals. Early 

admission of animals to veterinary clinics is recommended to reduce animal deaths. 

 

Key Words: Calf, Grain overload, Rams, Rumen Ph; Rumen Microbes 
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Introduction 

 

Grain overload, also known as "Lactic Acidosis" or "Acute Carbohydrate Engorgement", is a 

disorder of microbial fermentation in the rumen of ruminants such as cattle, sheep and goats 

(Nagarajam et al., 2007). Clinical definitions of ruminal acidosis are based on rumen pH cut 

points (Plaizier et al., 2008). In clinically diseased ruminants, the morbidity rate ranges from 10 

to 50%, and the mortality rate from lactic acidosis can be as high as 90% when left untreated, 

compared to 30 to 40% when it is properly treated (Dagnaw Fenta et al., 2023). 

 

Acidosis is caused by suddenly consuming excessive quantities of carbohydrate-rich feed, 

eating a diet poor in fiber, failing to produce buffering, producing weak VFA, and producing 

lactic acid in the rumen (Rodostitis et al., 2000). The severity and clinical result are determined 

by the type and amount of carbohydrate-rich feed (Gentile et al., 2004). Due to group 

competitiveness, which encourages the animals to consume more feed, group feeding 

exacerbates the disease (Rodostitis et al., 2007). The rumen microbes multiply rapidly with the 

feeding of concentrates (Chen et al., 2011), resulting in an increase in starch availability and a 

high rate of short-chain fatty acid (SCFA) release (Schwaiger et al., 2013). This can lead to 

accumulation and decrease of ruminal pH, promoting the growth of Streptococcus spp and 

Lactobacillus spp (Bramley et al., 2005; Asefa et al., 2020). The production of lactic acid by 

these bacteria further reduces rumen pH, resulting in fermentation stasis, absorption of D- and 

L- lactate and metabolic acidosis (Silvestre et al., 2023). 

 

Acidosis is a condition that can present in both the clinical and sub-clinical forms. Reduced milk 

fat content, feed conversion efficiency, feed intake, intensity of roughage degradation, and 

lameness are the signs of sub-clinical acidosis (Lean et al., 2000; Bramley et al., 2005). Clinical 

acidosis presents as indigestion, rumen stasis, anorexia, depression, ataxia, abdominal 

distension, diarrhea, and weakness and ranges in severity from moderate to severe. It may be 

deadly in a few extreme cases in less than a day. Carbohydrate engorgement causes aberrant 

rumen distension, lactic acidosis, and rumen atony, which can result in the retention of 

fermented gases and maybe animal death (Bashir et al., 2015). It causes a high death rate in 
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small ruminants and is one of the most significant clinical emergencies (Radostits et al., 2000; 

Revathi et al., 2015). 

 

Diagnosis of clinical rumen acidosis is based on history of exposure to offending feedstuffs, 

clinical signs, and ancillary diagnostic tests (Alam et al., 2014; Snyder and Credille, 2017). For 

mild instances of acidosis, reducing the amount of grain fed and giving hay to promote salivation 

are two treatments (Oetzel, 2017). Additional therapy for metabolic acidosis includes oral 

antacids and oral electrolyte solutions. For severe cases, it is advised to significantly reduce the 

amount of grain offered, administer IV fluids, and make water or balanced electrolyte solutions 

free of lactic acid available (Arora et al., 2011; Meyer and Bryant, 2017; Constantin et al., 2018). 

 

Management strategies that induce rumen acidosis in certain animals are often addressed in 

order to prevent it (Hassan et al., 2023). If an animal is not habituated to high-concentrate diets, 

it is better to restrict its access to easily digested feedstuffs. Avoid making sudden feed changes, 

and if you must, do it gradually because it may take several weeks for the rumen microbes to 

adjust to new diets (Snyder and Credille, 2017). ‘‘This case report describes the clinical sign, 

laboratory findings and treatment outcomes of grain over lode in calve and rams’’. 

 

Case descriptions 

 

Case 1 

 

On March 22, 2023, a local-breed male calf from Bishoftu was taken to Professor Feseha 

Gebreab Memorial-VTH with the history of the calf being off-feed, diarrheal, and reluctant to 

move after accidentally ingesting the dissolved grain a few hours earlier. The calves were 

managed extensively. Clinical observations were bloating, lethargy, nasal discharge, granting 

sound, ataxia, anorexia, complete rumen atony, diarrhea, rapid respiration, and pulse. Foam 

when inserting the stomach tube into the rumen (Figure 30). Based on the history of feed and 

clinical findings, acidosis was tentatively diagnosed. 

 



74 
 

  

Figure 30: Indicating mucoid nasal discharge (A) and blotting (B). 

 

Case 2 

 

On March 20, 2023, two local breed rams from Bishoftu, kebele 12, were hospitalized at the 

Professor Feseha Gebreab Memorial-VTH with a history of depression, head pressing, and 

perfused watery diarrhea following consumption of the digested powder of bread, which began 

10 hours earlier. The rams were managed semi-intensively, and one ram passed away after 

ingesting for a period of time. Clinical observations were lethargy, nasal discharge, head 

pressing, recumbency, absence of ruminal motility, diarrhea, hyperpnea, tachycardia, and foam 

when inserting the stomach tube into the rumen (Figure 31). Based on the history of feed and 

clinical findings, acidosis was tentatively diagnosed. 
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Figure 31: Indicating severe diarrhea. 
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Laboratory Diagnosis and Result 

 

Samples of ruminal fluid were taken using a stomacher bag and sent to the multipurpose lab of 

the college of veterinary medicine at Addis Ababa University in Bishoftu. The samples of 

ruminal fluid that had been taken were immediately tested for ruminal pH using litmus paper 

and for protozoal activity using a 10X microscope. The rumen fluid pH of the calf was 5.5 

(figure 32 A), while that of the ram was 4 and 5-5.5 (figure 32 B). The microscopic examination 

of the rumen fluid revealed no protozoal activity. Finally, the definitive diagnosis of acidosis 

was reached based on the history, clinical examination, and laboratory results. 

 

 

Figure 32: Indicating rumen fluid pH of calve (A) and rumen fluid pH of rams (B). 

 

Case management and treatment outcome 

 

The cases were treated by drenching indigestion powder (Chengdu Qiankun Veterinary 

Pharmaceutical Co., Ltd.) at 100 mg per litter of drinking water for the calf and 25 mg per litter 

of drinking water for the rams, as well as multivitamin (Aether Center Beijing Biology Co., 

Ltd.) at 4–8 ml and 0.4–0.8 ml in a single shot, I/M, and 20% oxytetracycline (Shijiazhuang 

Fengqiang Animal Pharmaceutical Co., Ltd.) at 0.1 ml/kg in a single shot, I/M. In addition to 

the abovementioned medications, 40% dextrose was also given to the rams through an IV. 
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Besides the drug treatment, the owners were advised to manage their animals by providing 

roughage feed until they recovered to prevent further acid formation in the rumen. Improvement 

was noticed the very next day. On the second day of treatment, they started feeding, the bloat 

disappeared, the diarrhea stopped, and complete recovery was observed after three days in all 

cases. Early admission of their animals to veterinary clinics was advised for the owners to 

prevent the deaths in this case (Figure 33). 

 

 

 

Figure 33: Fully recovered calf and rams. 
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Discussion 

 

On the basis of history, clinical signs, and laboratory examination the current cases were 

diagnosed as rumen acidosis. According to the current case report, a history of grain 

consumption was strongly indicative of severe ruminal lactic acidosis. After consuming a high-

carbohydrate diet in large amounts, the lactate-producing rumen bacteria (Streptococcus 

species) multiply and ferment the readily available carbohydrate, leading to a significant 

accumulation of lactic acid (Panciera et al., 2007; Tufani et al., 2013; Schwaiger et al., 2013). 

 

The clinical symptoms described in the current case report within 10 hours of grain consumption 

include blotting, lethargy, nasal discharge, granting sound, ataxia, anorexia, complete rumen 

atony, diarrhea, rapid respiration, and pulse. These symptoms have also been described in the 

literature (Plaizier et al., 2008; Steele et al., 2009; Jafari et al., 2011; Bashir et al., 2015). 

According to the severity of the acidosis, this rise in heart rate may be caused by the toxic effects 

of lactic acid, decreased plasma volume, and circulatory failure (Radostits et al., 2000; Kofler 

et al., 2023). In extreme situations, it may reach 155 beats per minute. This increase in 

respiration may be caused by increased blood carbon dioxide (CO2) tension and lower blood 

pH, stimulating the respiratory center (Reddy et al., 2014; Revathi et al., 2015). 

 

In the present case report, the ruminal fluids were collected using a stomach tube connected to 

a plastic bottle. The sheep's rumen fluid had a pH between 3 and 5, whereas the calf's had a pH 

of 5.1. This low pH value clearly indicates an acidic environment in the rumen. A pH value less 

than 5.5 is non-physiological and detrimental for normal rumen microbes (Abd El-Roaf et al., 

2007; Golder et al., 2014; Huot et al., 2023). Due to the low pH, gram-positive bacteria 

(Streptococcus spp.) can multiply rapidly and lactobacilli can utilize the carbohydrate to 

produce huge quantities of lactic acid (Tufani et al., 2013; Revathi et al., 2015). The microscopic 

examination of rumen fluid in this case report showed no protozoal activity. Previous studies by 

Martin et al. (2006) reported a sharp decline in protozoan count in ruminants with ruminal 

acidosis. The death of microflora occurs due to acidic conditions, as microflora best thrive in 

neutral media of 6.4–7.0 (Steen, 2001; Minuti et al., 2014; Bashir et al., 2015). 
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In the present cases report, the cases were treated by drenching Indigestion powder 100mg 

dissolved in 1L water for calve and 25mg dissolved in 1L water for rams was pumped into 

rumen by stomach tube to neutralize the acidity, Multivitamin (4 ml) for calf and (1 ml) for each 

ram and 20% oxytetracycline (0.1ml/Kg) for prophylaxis. In addition to the above drugs the 

rams were also administered 40% dextrose through IV to counter dehydration and electrolyte 

imbalance. Magnesium hydroxide and Sodium bicarbonate are advised as potent alkalinizing 

agent to be used in ruminants as an antacid (Smith and Correa, 2004; Abalaka et al., 2020). 

Improvement was noticed on the very next day and complete recovery was observed after three 

days. Early and aggressive treatment with appropriate alkalinizing agent could be cured the 

animals.  
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3.2.4. Listeriosis in a sheep 

 

Abstract  

 

Listeriosis is a zoonotic infectious disease caused by L. monocytogenes with a low incidence 

but a high case fatality rate. This case report describes the clinical management of listeriosis in 

sheep. A female sheep of around 7 months was admitted to Professor Feseha Gebreab Memorial-

VTH with a history of circling movement and reduced feed intake that started three days ago. 

The sheep were managed semi-intensively and fed household leftovers, straw, and vegetables 

from the market. The rectal body temperature was febrile (40.8 oC), while other parameters were 

within the normal range. Clinical observations were difficulty standing, difficulty balancing the 

head region, left-sided circling movement, head pressing, and congested conjunctival mucus 

membrane. Listeriosis was tentatively diagnosed based on the history and clinical findings. The 

case was treated symptomatically with 10% oxytetracycline (10 mg/kg/day) for five consecutive 

days and dexamethasone (0.2 mg/kg/day) for three days, both I/M, and the sheep showed early 

recovery within six days. Hence, early and aggressive treatment with appropriate antibiotics 

could cure the animals. Providing good-quality feed and assessing the feeding environment are 

recommended to minimize contamination. 

 

Keywords: sheep, circling movement, listeriosis, treatment  
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Introduction 

 

Listeriosis is one of the most important bacterial infections diseases worldwide, caused by L. 

monocytogenes and represents a risk to public health since it affects ruminants and humans 

(Oevermann et al., 2010; Sarfraz et al., 2017; Farag et al., 2021). L. monocytogenes is a gram-

positive, facultatively anaerobic, rod-shaped intracellular bacteria that does not produce spores 

or capsules (Ryser and Marth, 2007). It can happen when sheep kept on pasture consume low-

quality silage contaminated with the bodily fluids of domestic and wild animals, or if they are 

raised in an unclean environment (Driehuis, 2013). The bacteria are extensively dispersed in the 

environment, and it is believed that decaying plant materials are where they naturally live as 

saprophytes (Schoder et al., 2012; Lang Halter et al., 2013) and can multiply when temperature 

and humidity conditions are ideal. There are now 20 species of Listeria in the family 

Listeriaceae, which are well suited to soil, water, and plants (Linke et al., 2014; Orsi and 

Wiedmann, 2016; Rodriguez et al., 2021). 

 

Listeria infection's pathogenesis and symptoms.  Following ingestion, L. monocytogenes can 

enter the intestinal mucosa and cause infections, which can include septicaemia, meningitis, 

encephalitis or uterine infections (Ho et al., 2007; Constable et al., 2016). Rapid progression, 

with death occurring 24–48 hours after the first signs. Clinical symptoms that sheep exhibited 

included loss of balance, profuse drooling, facial paralysis on one side, tremors, head deviation, 

lethargy, nystagmus, lateral recumbency, paddling, and shortness of breath (Braun et al., 2002; 

Ribeiro et al., 2022). Additionally, uveitis, keratitis, and ocular infections are also possible 

results (Nightingale et al., 2004). uterine infections frequently result in subclinical mastitis, 

abortion, stillbirth, or septicaemia in newborns (Rodriguez et al., 2021). 

 

Diagnosis of listeriosis is based on history of silage consumption, recognizable symptoms, and 

laboratory test results (Siddiqui et al., 2018). Additionally, Listeria species are identified in 

laboratories using conventional cultivation techniques including isolation, FA, inoculation, 

serological testing, and PCR (Conly and Johnston, 2008; Kundul and Ame, 2022). Combining 

antibiotics like Trimethoprim, Tetracycline, and supportive care is the best course of therapy 

(Braun et al., 2002; Pal and Awel, 2013). 
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Listeriosis management and preventive strategies include hay and straw used as bedding should 

be thoroughly inspected; water irrigation of animals must be clean, fresh, transparent and, of 

course, free from infectious agents; Barns are disinfected using a solution of 5% creolin solution, 

20% fresh slaked lime, or 2-3% sodium hydroxide on healthy farms once a month; livestock 

and locations where animals are aborted or killed should be cleaned and disinfected for 

listeriosis (Ilkhomovich, 2021). Additionally, isolate sick animals, dispose of spoiled silage 

(Hunter, 2020). The economic importance of disease due to production loss abortion, treatment 

cost, reduces welfare and trade of animal and they’re by product (Sepahvand et al., 2022). ‘‘This 

case report describes a clinical case of listeriosis in young sheep and its treatment outcome’’. 

 

Case description 

 

A female sheep of around 7 months was admitted to Professor Feseha Gebreab Memorial-VTH 

of Addis Ababa University on December 4, 2022, with a history of circling movement and 

reduced feed intake that started three days ago. The sheep were managed semi-intensively with 

other sheep, and the sheep were fed household leftovers, straw, and vegetables from the market. 

Physical examination revealed that the sheep was febrile, with a rectal body temperature of 40.8 

oC and 36 breaths per minute and 72 beats per minute respiratory and heart rates, respectively. 

On clinical examination, the sheep showed symptoms of difficulty standing, difficulty balancing 

the head region, left-sided circling movement, head pressing, and regurgitation of food material 

(Figure 34). Based on the history and clinical findings (circling), lists of differential diagnoses 

were made: cinerosis, botulism, listeriosis, and poisoning, tentatively. 
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Figure 34: Difficulty to balance the head in Listeriosis affected sheep. 

 

Case management and treatment 

 

The sheep was treated with 10% oxytetracycline (Shanghai Thongren Pharmaceutical Co., Ltd., 

China) at a dose of 10 mg/kg/day for five successive days and dexamethasone (Sokar Healthcare 

Pvt. Ltd., Gujarat, India) at a dose of 0.2 mg/kg/day for three days, both intramuscularly. After 

receiving therapy for 24 hours, the young sheep was able to stand by herself, begin walking, and 

begin eating healthily. Rectal body temperature was within the normal range (38.7 oC) at the 

end of the treatment (the fifth day), and the young sheep movement had improved. The sheep 

was completely recovered at the two-week checkup post therapy (Figure 35). Because the other 

differential diagnoses described above did not respond to therapy with 10% oxytetracycline, 

listeriosis was determined to be the cause of the condition. 
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Figure 35: Recovered young sheep at the end day of the medication (the 5thday). 

 

Discussion  

 

Listeriosis is a zoonotic infectious disease of both humans and animals caused by L. 

monocytogenes (Radoshevich and Cossart, 2018). It is associated with environmental 

contamination or contact with fluids and fecal shedding of animals that have been exposed to L. 

monocytogenes (Farag et al., 2021; Rodriguez et al., 2021). Young sheep can be affected when 

they are losing and changing their teeth, leading to lesions in the gums that the bacteria can 

penetrate (El-Beskawy et al., 2010; Ribeiro et al., 2022). In the present case report of listeriosis, 

based on information collected from the owner, the case may be associated to intake of infected 

vegetables and other feed, and the age of the sheep. 

 

The Clinical presentations of listeriosis exhibited by the affected young sheep in this study were 

nervous manifestations. This is in line with earlier studies by Kumar et al. (2007) and Ribeiro 

et al. (2022), which found that sheep up to 6 months old had more pronounced nervous listeriosis 

symptoms than adult sheep did, and that their mortality rate was significantly higher than that 

of sheep older than a year.  
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The reports of Schlech (2019) and Kundul and Ame (2022) have extensively elucidated that the 

diagnostic approach for cases of listeriosis infection depends on the isolation of the L. 

monocytogenes from a normally sterile site, usually blood or cerebrospinal fluid, by gram stain 

result, which is gram-positive coccobacilli (characteristic of L. monocytogenes); however, in the 

current case report, diagnosis was made primarily based on the history of feeding management, 

exhibited clinical signs, and treatment response of the sheep. 

 

Recovery from listeriosis depends on the stage and severity of the condition, with early and less 

severe cases responding to higher doses of antibiotic therapy (Srinivasan et al., 2005; Brugère-

Picoux, 2008; Hamidi et al., 2020; Ribeiro et al., 2022). Treatment with oxytetracycline or a 

combination of oxytetracycline and dexamethasone has been reported (Braun et al., 2002; 

Conter et al., 2009; Kundul and Ame, 2022) like in the case described in this report. The current 

case report was less severe and managed early hence the young sheep was successfully 

responded to 10% oxytetracycline (0.2 mg/kg/day) and dexamethasone (0.2 mg/kg/day) 

treatment. 

 

In conclusion, early and aggressive treatment with antibiotics can cure the animals from 

Listeriosis case as shown in this case, that good quality and assessment of the feeding 

environment are important measures to minimize contamination, that exchange of feed that 

served as food for sheep is another control measure, and that manure treatment methods such as 

chemical disinfection and biogas production are recommended measures for prevention and 

control of listeriosis. 

 

Limitations 

 

No laboratory confirmation was made for this disease due to lack of facilities and hence 

treatment was done based on clinical picture only (symptomatic therapy). 
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3.2.5. Salmonellosis in sheep 

 

Abstract 

 

Salmonellosis can affect all species of domestic animals, including sheep, and is an 

economically important zoonotic pathogen worldwide. This case report describes the clinical 

signs, laboratory findings, and treatment outcomes of salmonellosis in sheep. History, clinical 

examination, and laboratory diagnosis are routine diagnostic procedures for this disease. Two 

local breed sheep from Bishoftu were presented to Professor Feseha Gebreab Memorial-VTH 

with a history of profuse watery fecal matter and reduced feed intake, started three days ago. 

The sheep were managed semi-intensively and fed household leftovers, straw, and vegetables 

from the market. Both sheep were febrile, and the other parameters were within the normal 

range. clinical signs include diarrhea which was watery to pasty, foul-smelling, and contained 

mucus, and depression. Fecal samples were collected, culture on xylose-lysine-desoxycholate 

(XLD) agar was performed. Growths of black colonies with a highly transparent zone of reddish 

color and Gram-negative, short rod-shaped bacteria arranged in single, paired, or short chains 

were observed which was indicative of Salmonella. Based on history, clinical diagnosis, and 

laboratory findings, the case was diagnosed as salmonellosis. Both sheep were treated 

successfully with Sulphamethoxazole-Trimethoprim (1 ml/16 kg/day), I/M and 40% dextrose 

(10 ml/kg), PO. The improvement was noted one week after treatment and fully recovered as 

the owner report by phone call. Hence, early and aggressive treatment with appropriate 

antibiotics could cure the animals. Avoiding contaminated household left-over feed is 

recommended to minimize the incidence of the disease. 

 

Key Word: Diarrhea, Salmonellosis, Sheep, Treatment  
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Introduction  

 

Salmonellosis can affect all species of domestic animals including sheep and economically 

important zoonotic pathogens worldwide (Balasubramanian et al., 2019; Hawwas et al., 2022). 

The disease is concerned as one of the most prevalent diseases in small ruminants in areas of 

intensive management system and poor husbandry system (del Carmen Ferreras et al., 2007; 

Ayaa, 2016). It is mostly an enteric infection, which has clinical and subclinical forms (Acha 

and Szyfres, 2001). Age and serotype have an impact on the severity of the disease and the 

clinical symptoms of Salmonella infection in small ruminants (Uzzau et al., 2001). There are 

more than 2600 identified Salmonella serovars are identified globally (Jajere, 2019; Farouk et 

al., 2021). The disease is characterized by watery and mucoid diarrhea with the presence of 

fibrin and blood (Khairy and Marvet, 2019).  

 

The American veterinarian Daniel Elmer Salmon, who discovered Salmonella enterica serotype 

Choleraesuis in pigs for the first time in 1885, gave the genus Salmonella its name (Girma, 

2015). It is under the family of Enterobacteriaceae, which consists of rod-shaped, Gram-

negative, oxidase negative, non-spore forming, predominantly motile bacteria (Jay et al., 2003; 

Ibrahem et al., 2022). The serotypes have a broad host range. Some serotypes are highly adapted 

to animal hosts, such as Salmonella gallinarum in poultry, Salmonella abortusovis in sheep (Ohl 

and Miller, 2001; Santos et al., 2001). Feco-oral transmission is the most common route to get 

a disease. Feed, water, pasture, wastes; wild animals, etc. can serve for the transmission of the 

pathogen into farm animals which in turn serve as a source for human infection (Ibrahem et al., 

2022). Animals can also become infected via the conjunctiva or the respiratory tract, but these 

routes of transmission are rare (Brugère-Picoux and Lefloc’h Soye, 2014; Benzaouche et al., 

2021).  

 

The organisms in the rumen are rapidly growing and multiplying, passing into the small intestine 

and adhering to the epithelial cells of the small intestine cause enteritis, diarrhea, and 

enterotoxins (Teferi, 2020). The bacteria penetrate mucous membranes, invade payers’ patches, 

mesenteric lymph nodes, and enter the blood, reaching all organs. When the organism enters the 

bloodstream, a febrile reaction occurs and the acute phase of the disease develops 24 - 48 hours. 
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Death from the disease usually occurs due to shock, septicemia, endotoxemia, dehydration and 

acidosis (Radostitis et al., 2007). 

 

Salmonellosis presents with varied clinical signs that may depend on the infecting dose, health 

of the host, Salmonella serovar/strain, and other factors (Chiu et al., 2004). Acute enteric 

salmonellosis is common in adult sheep which presents as fever, anorexia, depression, and 

diarrhea, while young animals were noted to develop septicemia (Sharma et al., 2001). 

Infections of ewes with serotype s. abortusovis were found to suffer from stillbirth, merits, 

placental retention, or peritonitis (Sharma et al., 2001; Murray et al., 2010). Diagnosis of 

salmonellosis based on Clinical findings and confirmed through laboratory diagnosis (Schott et 

al., 2001; Warnick et al., 2003; Barrow and Feltham, 2003). 

 

Tetracycline's, Nitro furazonc, Fluorquinolone, sulfadimidine and trimethoprim are effective 

treatments for salmonellosis (Adams, 2001; Radostitis et al., 2007; Ahmed, 2022). Attenuated 

DNA recombinant live Salmonella vaccines combined with comprehensive control and 

Prevention strategy in animals, feed, water and animal foodstuff implementation of hygienic 

measures will help reduce salmonellosis (Mastroeni and Menager, 2003; Kemal et al., 2015). 

Salmonellosis causes significant economic loss in farm animals due to the cost of clinical 

disease, diagnostic laboratory cost, cleaning and disinfection, and control and prevention 

(Benzaouche et al., 2021; Pal et al., 2020). ‘’This case report describes the clinical sign, 

laboratory findings and treatment outcomes of salmonellosis in sheep”. 

 

Case description  

 

Two local breed sheep from Bishoftu were presented to Professor Feseha Gebreab Memorial-

VTH on November 24, 2022, with a history of profuse watery fecal matter and reduced feed 

intake that started three days ago. The sheep were managed semi-intensively and fed household 

leftovers, straw, and vegetables from the market. On clinical examination, both sheep were 

febrile, and the other parameters were within the normal range. Both sheep had diarrhea and 

depression. The diarrhea was watery to pasty, often foul-smelling, and contained mucus (Figure 
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36). Based on the history and clinical findings, lists of differential diagnoses were made, 

including coccidiosis and salmonellosis, tentatively. 

 

   

Figure 36: Diarrheic sheep affected by salmonellosis. 

 

Laboratory investigation and findings 

 

The fecal samples were collected directly from the rectum by using sterile swabs and sterile 

surgical gloves. The collected fecal swabs were putted in the test tubes, which contain transport 

media of peptone water, and incubated aerobically at 37 oC for 24 hr at the microbiology 

laboratory of Addis Ababa University College of Veterinary Medicine, Bishoftu. From fecal 

samples collected by sterile surgical gloves, a direct fecal examination technique was performed 

for the detection of Emeria and Coccidian oocytes, and the result was negative. Following 

incubation, the bacteriological culture was made on xylose-lysine-desoxycholate (XLD) agar 

and incubated aerobically at 37°C for 24 hours, revealing growths of black colonies with a 

highly transparent zone of reddish color (ANNEX). Again, colonies from XLD were randomly 

picked and subcultured on nutrient agar at 37 oC for 24 hours and stained with gram stain; 

revealed gram-negative short rod bacteria were seen under oil immersion (100 X) on the 

prepared smears (Figure 37). These bacteria were identified as Salmonella. Finally, it was 
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determined that salmonellosis was the final diagnosis based on the history, nature of the disease, 

clinical findings, and laboratory findings. 

 

  

Figure 37: Indicating gram-negative short rod bacteria. 

 

Case management and treatment outcome 

 

Both sheep were treated with Sulphamethoxazole-Trimethoprim (Chengdu Qiankun Veterinary 

Pharmaceutical Co., Ltd., China) at a dose of 1 ml/16 kg/day for the subsequent five days, IM, 

and 40% dextrose at a dose of 10 ml/kg, PO. On the second day of therapy, the sheep started 

taking feed, but the evacuation of runny feces continued with a slight change. However, on the 

fifth day of therapy, the diarrhea stopped. Both sheep were followed by a phone call after they 

finished their treatment period, and one-month post-treatment, both sheep were fully recovered 

(as the owner reported). 

 

Discussion 

 

Diarrhea is an important problem in young domestic animals although its etiology is not well 

understood since several agents may be involved concurrently (Nasr et al., 2014). The current 

case was asserted as Salmonellosis based on the history, clinical findings and laboratory result 

(bacteriology examination). The clinical signs observed in this case report; diarrhea and 
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depression. The diarrhea was watery to pasty, often foul smelling, and contain mucus were 

similar signs of the Salmonellosis mentioned on literatures (Van Metre et al., 2000; Uzzau, 

2013; Nasr et al., 2014; Mokhbatly et al., 2022; Hafez et al., 2022; Hawwas et al., 2022).  

 

In the present case study, to confirm the presence of Salmonella, the fecal samples were cultured 

on xylose-lysine-desoxycholate (XLD) agar and incubated aerobically at 37°C for 24hr and 

Salmonella was identified. The colony characteristics of Salmonella observed on XLD showed 

black colonies and a highly transparent zone of reddish color was similar to the findings of other 

authors (Clark et al., 2004; El-Twab et al., 2016; Farouk et al., 2021; Ibrahem and Abdul-

Kareem, 2022; Gaffar et al., 2022). In Gram's staining the morphology of the isolated 

Salmonella appeared Gram-negative, pink-colored, tiny rod-shaped appearance arranged in 

single or paired or short-chain. These findings were in agreeable with several authors such as 

Muktar et al. (2015), Raghavendra et al. (2017), Sarker (2018), and Sabur et al. (2021). 

 

The present case was treated successfully with Sulphamethoxazole- Trimethoprim 

(1ml/16kg/day) I/M and 40% dextrose PO. The improvement was noted one week post 

treatment which is in agreement with different literatures (Kumaresan et al. (2012), Manzoor et 

al. (2018), and Carter et al. (2021), they report Sulfadimidine is the drug of choice for 

salmonellosis case in calves.  

 

In conclusion, early and aggressive treatment with antibiotics can cure severe cases of 

Salmonellosis as shown in this case. Assessment of the feeding environment and household left 

over feed are recommended to minimize contamination. 
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3.2.6. Mixed parasitic infection by monezia and strongyle spp parasite in ewe  

 

Abstract 

 

Gastrointestinal parasite (GIP) infections are among the most important health problems in 

pasture-based livestock production systems. Among cestodes infections in small ruminants, 

Moniezia infections are the most common and widely distributed. This case report describes the 

clinical signs, laboratory findings, and treatment outcomes of mixed parasitic infection case in 

ewe. History, clinical examination, and laboratory diagnosis are routine diagnostic procedures 

for this disease. A 4-year-old local breed ewe from Bishoftu, Kaliti Kebele, was brought to 

Professor Feseha Gebreab Memorial-VTH with a history of reduced feed intake and reduced 

body condition one month ago. The ewe was managed extensively with other flocks of sheep. 

Rectal temperature, heart rate, and respiration rate were measured and found to be within the 

normal range. Clinical signs during diagnosis include: dullness, weakness, poor body condition, 

and depression. Fecal sample was collected, and faecal floatation and sedimentation techniques 

were performed. It was positive for Monezia and Strongyle oocytes. Based on history, clinical 

diagnosis, and laboratory findings, the case was diagnosed as mixed parasitic infection. The ewe 

was managed successfully with Albendazole 300mg (7.5 mg/kg) and Ivermectin (0.2 mg/kg) 

both in a double dose (within a two-week interval). The ewe appeared healthy and had gained 

weight as the owner reported by phone. Effective deworming sessions twice or three times a 

year are recommended as prophylactic measures for the prevention of the parasitic infection. 

 

Key Word: Anthelmentic, Ewe, Feces, Flotation 
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Introduction 

 

Gastrointestinal parasite infections are a global problem for both small and large-scale farmers 

but their impact is greater in Sub-Saharan Africa in general due to the availability of a diverse 

range of agro-ecological factors suitable for diversified hosts and parasite species (Singh et al., 

2017; Fayisa et al., 2020). Ethiopia has high prevalence rates of gastrointestinal (GI) nematode 

infections, with an estimated prevalence of 75.8% (Asmare et al., 2016). Endoparasites are 

parasites with a major economic impact that greatly harm small ruminants reared in extensive 

and intensive production systems. In addition, helminthes refers to a complicated disease 

brought on by nematode, cestode, and trematode parasites, even though the parasite can infect 

any grazing sheep or goat (Aliyu et al., 2020). 

 

The genus Moniezia belongs to the family Anoplocephalidae and the genus Strongyloides 

belong to the order Rhabditida, have a worldwide distribution (Taylor et al. 2015; Verocai et 

al., 2020). Due to the prevalence of mites eating Moniezia eggs, Moniezia expansa infection in 

sheep is more prevalent in the winter, while juvenile forms (metacestodes) are present in the 

intermediate hosts, adult forms (hermaphrodites) are only present in the final host (Schuste, 

2001; Abdelnabi et al., 2011). Strongyle infections have significant financial implications in 

adult sheep also affect newborns or animals with compromised immune systems (Gathuma et 

al., 2007). The transmission can be trans mammary, cutaneous or by the ingestion of the L3 

(Verocai et al., 2020). 

 

The life cycle of cestodes is thought to be indirect, and it starts with the intermediate host (a 

free-living oribatid mite) ingesting feces carrying Moniezia eggs. Following consumption, the 

oncosphere (first generation larva) emerges from the egg, penetrates the gut, and grows into a 

cysticercoid larva (second generation larva). By accidentally ingesting the mite while grazing, 

the definitive host becomes afflicted. The cysticercoid larva adheres to the wall of the small 

intestine by the scolex after the arthropod has been digested within the ruminant. When it 

reaches maturity, it begins to reproduce automatically and begins to produce eggs (which 

contain the onchosphere), which are then expelled singly with the feces, collectively, or inside 

the proglottid (Verocai et al., 2020). The Pathogenesis Moniezia spp in heavy infection the 
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intestine becomes solid mass by the parasite and this causes enterotoxaemia then death 

(Radositis et al., 2008).  

 

The majority of the time, Monieziasis and Strongyloidiasis in sheep do not present any clinical 

signs or symptoms, but large loads may cause reductions in feed intake, thriftiness, poor coat, 

nebulous digestive disorders such mild diarrhea or constipation dysentery, and occasionally 

anemia in young animals (Radositis et al., 2008). Diagnosis GIP on sheep is based on fecal 

examinations beyond the clinical sign, and the presence of worm eggs or larvae is the most 

common routine aid for diagnosis (Gupta and Singla, 2012; Rajpoot et al., 2017).  

Anthelminthics like albendazole, fenbendazole, febantel, mebendazole, benzimidazoles, 

ivermectin, niclosamide, Praziquantel are highly effective against GIP (Taylor et al., 2015; 

Barda et al., 2017; Verocai et al., 2020; Hürlimann et al., 2023).  

 

GI parasite control and prevention interventions are alternating grazing of different host species, 

integrated rotational grazing of different age groups, and alternation of grazing and cropping 

can give an economic advantage when combined with anthelmintic treatment (Tibbo, 2006). 

Carbamate insecticides such as carbaryle and propoxur are used to control the mites, which act 

as intermediate hosts (Zeryehun, 2012). “This case report describes the clinical sign, laboratory 

findings and treatment outcomes of mixed parasitic infection case in ewe”. 

 

Case description 

 

A 4-year-old local breed ewe from Bishoftu, Kaliti Kebele, was brought to Professor Feseha 

Gebreab Memorial-VTH on November 5, 2022, with a history of reduced feed intake and 

reduced body condition that started two weeks ago. The ewe was managed extensively with 

other flocks of sheep. On clinical examination, the rectal body temperature, respiratory, and 

heart rates were within the normal limits. There was dullness, weakness, poor body condition, 

and depression (Figure 38). Based on the history and clinical findings, lists of differential 

diagnoses were made, including fasciolosis, and another GIT parasite, tentatively. 
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Figure 38: Indicating depressed ewe with poor body condition 

 

Laboratory investigation and findings 

 

A fecal sample was collected directly from the rectum and immediately processed at the 

veterinary parasitology laboratory of Addis Ababa University College of Veterinary Medicine, 

Bishoftu. Both the sedimentation and floatation methods were applied, but the sedimentation 

method result was negative; there was no egg. Fortunately, the floatation technique was found 

helpful, and no further investigations were performed. Accordingly, typical Monezia and 

Strongyle oocytes were appreciated under a microscope with an X10 objective lens (Figure 39). 

Therefore, based on the history, clinical findings, and laboratory results, a definitive diagnosis 

of mixed parasitic infection was made, and a treatment regimen was arranged. 
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Figure 39: Indicating monezia and strongyle spp egg under 10X and 40X magnification 

 

Case management and treatment outcome 

 

Sub clinically infected ewe was administered Albendazole 300mg (Chengdu Qiankun 

Veterinary Pharmaceutical Co., Ltd) at 7.5mg/ kg double dose (two-week interval) with double 

shot (within two weeks interval) of Ivermectin (Sheyang Sunvictotor Pharmaceutical Co., Ltd. 

/China) at a dose of 0.2mg/kg subcutaneously. The appetite of the ewe was returned to normal. 

Generally, considerable change was appreciated on the body condition of the ewe after one 

month of post treatment (phone call owner report).  

 

Discussion 

 

Gastrointestinal parasite (GIP) infections are among the most important health problems in 

pasture-based livestock production systems. Pasture-based production systems that raise small 

ruminants have long incurred economic losses due to parasitic diseases (Arzik et al., 2022). 

Among cestodes infections of small ruminants, Moniezia spp. infection is the most common and 

widely distributed (Gizachew et al., 2015; Sharma et al., 2020; Atiyah and Azzal, 2022). 
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Nguyen et al. (2012), based on a PCR study in Vietnam, described M. expansa as a dominant 

species in sheep. 

 

In the present case study, the observed clinical signs are dullness, weakness, poor body 

condition, and depression. Similar observations were made by Chamuah et al. (2013), 

Raghavendra et al. (2018), and Zainalabidin et al. (2021). The dullness, weakness, and 

emaciation of the ewe observed in the present case study could be attributed to hypoglycemia, 

hypoproteinemia, and loss in body muscles during severe GI parasitic infection (Ahmed et al., 

2015; Liu et al., 2007; Kar et al., 2007). Among the intestinal parasites observed in this study, 

infection with Moniezia expansa was predominant in this case report. 

 

In the present case study, a fecal sample was taken and examined with the flotation method, and 

it was positive for Moniezia expansa and Strongyles eggs, which were highly infested by this 

parasite. This examination technique was previously supported by Arulmozhi et al. (2011), 

Abdel-Megeed et al. (2014), Raghavendra et al. (2018), and Sirag (2019). The high infestation 

of Moniezia expansa and Strongyles parasites in ewes observed in this study could be a result 

of the existing grazing system adopted by the farm, where no systematic grazing pattern is 

followed and there is no pasture rotation or resting. 

 

In the subclinically infected ewe in the present case study, the mixed infection was successfully 

managed with Albendazole 300mg (7.5 mg/kg) and Ivermectin (0.2 mg/kg) both in a double 

dose (within a two-week interval). Similar treatment was used in the literature (Chamuah et al., 

2013; Sheikh, 2021; VanHoy et al., 2022; Madhu et al., 2022) with variable results. In 

conclusion, effective deworming sessions twice or three times a year is recommended as 

prophylactic measures. 
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3.2.Case Reports on Caprine 

 

3.3.1. Infectious Keratoconjunctivitis in Doe and Heifers 

 

Abstract 

 

Infectious keratoconjunctivitis (IKC) is a highly contagious ocular inflammatory condition that 

is often reported in domestic small and large ruminants. This case report describes the clinical, 

laboratory, and therapeutic aspects of infectious keratoconjunctivitis in Heifers and Doe. 

History, clinical examination, and laboratory diagnosis are routine diagnostic procedures for 

this disease. The Doe was presented to Professor Feseha Gebreab Memorial-VTH with an 

inflamed left eye accompanied by excessive lacrimation, mild corneal opacity, conjunctivitis 

and photophobia. Two heifers were examined at Bishoftu on a privately owned farm with an 

inflamed right eye accompanied by lacrimation, photophobia, cloudiness, corneal opacity, and 

blindness of the right eye in both heifers. Ocular swabs were collected, culture on 5% sheep 

blood agar were performed. Growth of small, grey-white, rough cells surrounded by a wide area 

of hemolysis and gram-negative thin rods to coccus-like structures that have a tendency to occur 

as diplobacilli or in short chains were seen which was indicative of Moraxella. Based on history, 

clinical diagnosis, and laboratory findings, the case was diagnosed as Infectious 

keratoconjunctivitis. In all cases, 1% tetracycline hydrochloride eye drops were applied to the 

affected eyes twice daily for five days, along with 10% oxytetracycline (1 mL/10 kg), I/M. The 

Doe was fully recovered two weeks after treatment but the heifers were not responded for the 

treatment and once again treated with ciprofloxacin and dexamethasone eye drops (two drops 

twice daily) for five days, only lacrimation ceased. Treat the animals early, remove the carrier 

animals, and improve sanitary conditions in the animal’s environment are recommended in order 

to prevent a reoccurrence. 

 

Keywords: Diagnosis, Doe, Heifers, Infectious Keratoconjunctivitis, Treatment 
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Introduction 

 

Infectious keratoconjunctivitis (IKC), also called "pink eye," is an economically important 

disease that affects the eyes and membranes of many animals, including cattle, sheep, goats, 

dogs, and cats. It occurs in many parts of the world with low mortality and high morbidity 

(Gupta et al., 2015; Jesse et al., 2017). It is a highly contagious disease that often affects one or 

both eyes, is severe, and spreads rapidly (Hammadi, 2015). In cattle, the most important 

causative agents of infectious bovine keratoconjunctivitis are Moraxella bovis and Mycoplasma 

spp (Loy et al., 2021; Karthik et al., 2021). Among sheep and goats, the causative agents of this 

disease are Mycoplasma spp., Chlamydophila spp., Staphylococcus aureus, Moraxella caprae, 

Moraxella ovis, Listeria monocytogenes, and Pseudomonas aeruginosa (Evans et al., 2008; 

Giangaspero et al., 2010; Abdullah et al., 2015; Karthikeyan et al., 2022). 

 

IKC is a disease that presents throughout the year, but peaks in autumn and summer due to 

increased UV radiation (Snowder et al., 2005). Risk factors include flies, immune status, 

virulence of the pathogenic organisms involved, stress, sunlight and irritant factors such as 

pollen and tall grasses may predispose or exacerbate the disease (Fernandez-Aguilar et al., 2017, 

Santos et al., 2022). Within a herd of ruminants, the disease is disseminated either directly 

through contact with contaminated objects or indirectly through flies' conjunctival exudates. 

Light coloured animals have higher incidence of the disease and there is a resistance in cattle 

with more pigmentation at ocular margin (Snowder et al., 2005). 

 

Clinical symptoms of ICK have been linked to contagiousness, a sudden start, excessive 

lacrimation, conjunctival inflammation, corneal opacity or ulceration, blindness, behavioral 

deviations, and even death of the animal (Evans et al., 2008; Hadani et al., 2013; Gupta et al., 

2015). The cornea may burst in the most serious cases, which might result in irreversible 

blindness. When blood vessels enter the cornea and extend toward the ulcer, the healing process 

starts. While animals with minor pinkeye can recover in five weeks, those with severe infections 

might suffer months or even years of corneal damage (Rodríguez, 2006). 
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A diagnosis of ICK is based on the history, presenting clinical signs and laboratory confirmation 

by the isolation of the causative agent in culture with subsequent immunologic identification, or 

by using molecular techniques such as PCR (Giangaspero et al., 2010; Kowalski et al., 2017; 

Santos et al., 2022). Successful treatment of IKC is usually achieved by administering both 

topical and systemic antibiotics and non-steroidal anti-inflammatory agents (Clark, 2013; 

Regnier et al., 2013). It can be prevented and controlled using Fly control, Clipping the pastures, 

Disinfectants and Vaccination techniques (Haile and Ayano, 2021). It causes significant 

economic losses to livestock farmers due to treatment costs, lowered production and mortality. 

‘‘This case report describes clinical, laboratory and therapeutic aspects of infectious 

keratoconjunctivitis in heifers and doe’’. 

 

Case description  

 

Case 1 

 

Two exotic heifers around two years old were examined at Bishoftu in one of the privately 

owned farms on March 1, 2023, with a history of white discoloration of the eye, eye discharge, 

and reduced feed intake that started one month ago. The heifers were managed intensively, and 

such cases happened on the farm every year. Physical examination revealed that the heifers’ 

parameters were in the normal range: a rectal body temperature of 38.8 oC, 32 breaths per 

minute, and 80 beats per minute respiratory and heart rates, respectively. Ocular examination 

showed lacrimation, photophobia, cloudiness, corneal opacity, and blindness of the right eye in 

both heifers (Figure 40). Infectious keratoconjunctivitis was tentatively diagnosed based on the 

history and clinical findings. 
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Figure 40: Indicating lacrimation and Corneal opacity. 

 

Case 2 

 

An adult local breed doe from Bishoftu, Kebele 05, was admitted to Professor Feseha Gebreab 

Memorial-VTH on March 1, 2023, with a history of fear of sun light, eye discharge, red eye, 

and reduced feed intake that started three days ago. The doe was managed extensively with other 

goats, and such an infection previously occurred in another goat. Physical examination revealed 

that the goat was slightly febrile, with a rectal body temperature of 39.9 oC and 32 breaths per 

minute and 92 beats per minute respiratory and heart rates, respectively. Ocular examination 
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showed lacrimation, mild corneal opacity, conjunctivitis, photophobia, and conjunctival and 

corneal hyperemia of the left eye (Figure 41). After ruling out traumatic injuries, a tentative 

diagnosis of infectious keratoconjunctivitis was made based on the history and clinical findings. 

 

      

Figure 41: Indicating lacrimation, mild corneal opacity and conjunctivitis. 

 

Laboratory investigation and findings 

 

Ocular swabs from both cases were collected aseptically by using sterile swap, then immediately 

putted in the test tube, which contains transport media of peptone water, and submitted to the 

veterinary microbiology laboratory of Addis Ababa University College of Veterinary Medicine, 

Bishoftu, and immediately incubated aerobically at 37 oC for 24 hours. Following incubation, 

the bacteriological culture was made on 5% sheep blood agar and incubated at 37 oC for 24 

hours. The growth of small, grey-white, rough cells surrounded by a wide area of hemolysis was 

observed (Appendix) and stained by Gram’s stain, which revealed gram-negative thin rods to 

coccus-like structures and a tendency to occur as diplobacilli or in short chains under a 100x 

binocular microscope (Figure 42). This finding suggests Moraxella. Finally, based on the 
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history, clinical examination, and laboratory findings, the definitive diagnosis was infectious 

keratoconjunctivitis. 

 

  

Figure 42: Indicating Gram- negative, short rod- coco bacilli bacteria from heifers’(A) and Doe 

sample (B). 

 

Case management and treatment 

 

All cases were treated with 10% oxytetracycline (Shanghai Thongren Pharmaceutical Co., Ltd., 

China) at a dose of 10 mg/kg for five successive days, and 1% tetracycline hydrochloride 

(Galentic Pharma India Pvt. Ltd.) at a dose of two drops twice a day was topically applied on 

the conjunctiva for five days. The owner was advised to improve the sanitary conditions in and 

around the goat pen and manage the goat intensively until it fully recovered. The doe responded 

well to the antibiotic therapy, and tremendous recovery was made within 2 weeks of 

presentation. On routine follow-up, there was no lacrimation or hyperemia, and the conjunctiva 

were normal (Figure 43). The heifers did not respond to the treatment and once again treated 

with ciprofloxacin and dexamethasone eye drops (FDC Limited) at two drops twice a day for 

five days, but only lacrimation was stopped. The owner was advised to treat the animals early, 

remove the carrier heifers, and improve sanitary conditions on the heifer’s farm in order to 

prevent reoccurrence. 

A B 
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Figure 43: Fully recovered doe after two weeks of post treatment and unrecovered heifer after 

the second therapy, only lacrimation stopped. 

 

Discussion 

 

Infectious keratoconjunctivitis is a serious problem in bovines and small ruminants, caused by 

Moraxella and Mycoplasma spp. appear to be the most important. The season and flying insects 

are prime predisposing factors that contribute to the transmission of the disease. Face flies have 

been reported to be excellent mechanical transmitters of infectious diseases such as IKC from 

an infected animal to a susceptible animal (Abdullah et al., 2013; Aguilar et al., 2019). In the 

current case report, as indicated in the history, it is very likely that a source of infection exists 

near where these cases were kept and was transmitted to the animals through mechanical means, 

probably by flying insects. 

 

The clinical stages of IKC are categorized into five different stages in ruminants. The goat with 

stage one and two IKC will present with photophobia, conjunctivitis and lacrimation (Ojo et al., 

2009; Abdullah et al., 2014; Karthik et al., 2017; Zaitoun et al., 2021; Wang et al., 2022), as 

was the doe case in the present case report. This may go on to Stage 5, which is characterized 
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by corneal oedema, corneal opacity and ulceration, excessive lacrimation, photophobia, and 

blindness (Alberti et al., 200; 6 Jesse et al., 2017; Kneipp, 2021), as was the heifer’s case in the 

present case report. 

 

In the present case report, the bacteriological cultures were made on 5% sheep blood agar. The 

growth of small, white, rough cells surrounded by a wide area of hemolysis was observed and 

stained by Gram’s stain, which revealed gram-negative thin rods to coccus-like structures and a 

tendency to occur as diplobacilli or in short chains. Prior studies (Akerstedt and Hofshagen, 

2004; Hadani et al., 2013; Meekins et al., 2017; Angelos et al., 2021) on Moraxella spp. 

described similar colony and gram stain morphological characteristics. 

 

In the present case report, use of tetracycline hydrochloride 1% (two drops twice a day) and 

10% oxytetracycline (10 mg/kg/day) successfully managed IKC in a doe as previously 

recommended (Mughal et al., 2015; Jesse et al., 2017; Pandey, 2018). As the disease progresses 

without treatment, ocular discomfort and blindness may happen (Rodrguez, 2006; Kneipp, 

2021), as was the heifer’s case in the present case report. The present case study suggests that 

early detection as well as specific chemotherapy and prophylactic therapy are essential for 

successful management of infectious keratoconjunctivitis case in animals.  

 

Inconclusion, Infectious keratoconjunctivitis is a serious problem in bovines and small 

ruminants. Early diagnosis and antimicrobial treatment increase the recovery rate, as shown in 

this case report. Treat the animals early, remove the carrier animals, and improve sanitary 

conditions in the animal’s environment are recommended in order to prevent a reoccurrence and 

spread of the disease.  
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3.4. Case Reports on Swaine 

 

3.4.1. Foot and Mouth Disease in pigs and ox: Symptomatic therapy 

 

Abstract 

 

Foot and Mouth Disease is an acute, extremely contagious, and highly communicable viral 

disease of all cloven-hooved animals and is caused by the genus Aphthovirus. This case report 

describes the clinical signs and treatment outcomes of FMD cases in an ox and pigs. A seven-

year-old local breed ox from Bishoftu, Kebele 12, was presented to Professor Feseha Gebreab 

Memorial-VTH with a history of refusing to eat feed and drooling of saliva that started three 

days ago. The pigs were examined at Bishoftu on one of the privately owned farms with a history 

of difficulty in movement and lesions on the mouth and feet that started two days ago. Physical 

and Clinical examination of the ox revealed fever, salivation, and more than three ruptured 

circular lesions (erosions) on the upper gum and the tongue. Physical and Clinical examination 

of the pigs revealed fever, lameness, stamping of the feet, preferring to lie down, vesicular 

eruptions on their feet and snoot, as well as an unruptured vesicle on their snoot. Both cases 

were clinically diagnosed as FMD and treated symptomatically with 10% oxytetracycline (10 

mg/kg/day) for five consecutive days with application of tincture iodine on the erosions of the 

ox gum and 2% of the citric acid solution was used for disinfecting the pigs farm where the case 

was observed and restricting the movement of the farm workers were performed; the ox and 

pigs were fully recovered. Biosecurity measures and vaccination are recommended for control 

and prevention of FMD. 

 

Key Words: FMD, Ox, Pigs, Treatment, Vesicular Eruptions  
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Introduction  

 

Foot and mouth disease (FMD) is an acute, infectious viral disease for animals, and is one of 

the most rapidly spreading diseases worldwide (Mushayabasa and Tapedzesa, 2015). According 

to the World Organization for Animal Health (OIE), FMD was recognized as the first viral 

infection of animal and an important transboundary disease (OIE, 2022). It is highly contagious 

disease of cloven-hooved animals, affecting cattle, pigs, goats, deer, sheep, and certain wild 

animals, including buffaloes (Alexandersen et al., 2002; Cokcaliskan et al., 2016). Despite this, 

the products and productivity of livestock are still very less due to the impacts of economically 

important diseases of animals, such as FMD (Sulayeman et al., 2018). It is caused by a non-

enveloped RNA virus within the family Picornaviridae and genus Aphthovirus. It has seven 

distinct serotypes, A, O, C, SAT-1, SAT-2, SAT-3, and Asia-1(OIE, 2021). It is first recorded 

in Ethiopia in 1957 and is endemic with almost five out of seven serotypes prevailing so far (O, 

A, C, SAT-1, and SAT-2) (Ayelet et al., 2009; Negusssie et al., 2011; Jemberu et al., 2016; 

Woldemariyam et al., 2022).  

  

The FMD virus can be discovered in the excretions and secretions of infected animals, including 

their saliva, milk, urine, semen, and expired air (Ringa and Bauch, 2014). Furthermore, the virus 

is airborne and can also be transmitted through indirect and direct contact over 60km overland 

and 300km by sea (Lubroth, 2002; Ringa and Bauch, 2014; Paton et al., 2018). Animals infected 

with FMD exhibit signs of clinical illness after an incubation period of about 2 to 14 days 

(Mushayabasa and Tapedzesa, 2015). Generally, cattle and pig mainly get infection through 

inhalation and ingestion, respectively (Yadav et al., 2019). Chronic carriers are described as 

animals with viral infections that have persisted for more than 28 days, with the virus typically 

persisting in the nasopharyngeal mucosa (Stenfeldt et al., 2016; Stenfeldt and Arzt, 2020).  

 

Clinical signs of the disease are high fever, Lameness, loss of appetite; vesicles and vesicular 

eruptions on the tongue, dental pad, gums, snoot, soft palate, nostrils, or muzzle that led to 

excess salivation and sudden death of young stock also be detected (Quinn et al., 2005; 

Rweyemanu et al., 2008; Fakhrul-Islam et al., 2016; Windsor et al., 2020). The diagnosis of 

FMD is made by combining history, clinical symptoms, and laboratory tests. FMDV can be 
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isolated on cell cultures, the viral nonstructural protein can be detected using ELISAs, and the 

presence of viral genomic material can be detected using PCR assays (OIE, 2012). Anti-NSP 

antibody testing is commonly utilized to distinguish infected animals from vaccinated animals 

in both FMD endemic areas (Brocchi et al., 2006) and FMD-free countries (Barnett et al., 2015). 

 

Foot and mouth disease has no cure and requires control mechanisms to reduce its spread 

(Baipoledi et al., 2004). Strategies such as immunization, restrictions on animals' movement, 

quarantine, culling, and education are used to reduce the spread of the infection (Kitching et al., 

2007; Ringa and Bauch, 2014). Economic losses due to decreased production of cattle in 

endemic regions and trade restrictions on disease-affected countries imposed by disease free 

countries are also a result of this (Knight-Jones et al., 2016; Govindaraj et al., 2021). “This case 

report describes the clinical signs and treatment outcomes of FMD case in an ox and pigs.” 

 

Case descriptions 

 

Case 1 

 

A seven-year-old local breed ox from Bishoftu, Kebele 12, was presented to Professor Feseha 

Gebreab Memorial-VTH on December 1, 2022, with a history of refusing to feed and drink 

water, and drooling of saliva that started three days ago. The ox was managed extensively. Upon 

physical examination, the rectal body temperature was raised (40.8 oC), while other parameters 

were normal. The clinical findings were salivation, more than three ruptured circular lesions 

(erosions) on the upper gum, and the tongue (Figure 44). Based on the history and clinical 

findings, FMD was tentatively diagnosed. 

 



109 
 

  

Figure 44: Ruptured circular lesions (erosions) on the gum (A) and tongue (B). 

 

Case 2 

 

Eight pigs were examined at Bishoftu on a privately owned farm on November 28, 2022, with 

a history of difficulty in movement and a lesion on the mouth and feet that started two days ago. 

Upon physical examination, the rectal body temperature was raised (40.5 oC), while other 

parameters were normal. Clinical findings were lameness, stamping of the feet, preferring to lie 

down, vesicular eruptions on the snoot and feet, and an unruptured vesicle on the snoot (Figure 

45). Based on the history and clinical findings, FMD was tentatively confirmed. 

 

A B 
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Figure 45: Indicating recently ruptured (A) and unruptured vesicle on the snoot (B). 

 

Case management and treatment outcome 

 

The ox and pigs were treated with 10% oxytetracycline (Shanghai Thongren Pharmaceutical 

Co., Ltd., China) at a dose of 10 mg/kg for five days, IM, with application of tincture iodine on 

the eroded lesions of the ox gum daily till healing. Additionally, the 2% citric acid solution was 

used for disinfecting the pig farm where the case was observed. Besides the treatment 

management, the owners were also advised to segregate and nurse the infected animals and 

restrict the movement of the farm workers until the pigs fully recovered. The rectal body 

temperatures of the ox and pigs returned to the normal range post-treatment. One month later, 

the ox and pigs were fully recovered, and the vascular lesions disappeared (Figure 46). 

  

A B 
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Figure 46: Indicating disappeared FMD lesions of ox with scars and fully recovered pigs after 

three weeks of the treatment period. 
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Discussion 

 

Foot and Mouth Disease is an acute, extremely contagious, and highly communicable viral 

disease of all cloven-hooved animals and is caused by the genus Aphthovirus. In the history of 

the present case report, it was indicated that the ox was managed extensively, which means the 

chance of exposure to the infection is very high due to a poor management system and 

consequently a longer exposure time. Support the earlier findings by Hasan et al. (2016), which 

suggests that older cattle may be more susceptible due to malnutrition, lowered immunity, poor 

management, and a longer exposure duration. 

 

The clinical symptoms (high fever, foaming saliva, etc.) and vesicular eruptions (tongue, dental 

pad, gums) seen in the ox of this case report are consistent with the studies of Quinn et al. 

(2005), Rweyemanu et al. (2008), Fakhrul-Islam et al. (2016), and Windsor et al. (2020). The 

clinical symptoms of high fever, salivation, lameness, stamping of the feet, preference for lying 

down, and unruptured vesicles on the snoot and vesicular eruptions (snoot and interdigital cleft, 

etc.) seen in the pigs of this case report are consistent with the works of Ding et al. (2013) and 

Fukai et al. (2022). 

 

As there is no specific treatment for this viral infection. Fakhrul-Islam et al. (2016) reported that 

Sulphonamide, amoxicillin, and sulfadimidine injections were found to be more effective in 

controlling secondary bacterial infections and healing FMD lesions. Sorwar et al. (2016) 

reported that cattle fed with zinc sulfate have more antiviral activity, and cattle fed with green 

treated with caustic soda found to have some activity against the FMD virus. 10% 

oxytetracycline (0.2 mg/kg/day) in combination with application of tincture iodine on the 

vesicular eruption lesions daily until healing was used to treat clinical FMD in this case report. 

The ox and the pigs successfully responded to this treatment and fully recovered. These findings 

are supported by the findings of Radostits et al. (2007) and Windsor et al. (2020). 10% 

oxytetracycline was used to prevent secondary bacterial infection, and tincture iodine was 

applied to produce soothing and coating effects on lesions and antiseptic action. Additionally, 

2% of the citric acid solution was used for disinfecting the pig farm in order to minimize the 

spread of FMD around infected farms. Foot and mouth disease is one of the most economically 
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significant and endemic diseases in our country, Ethiopia. The disease is curable and preventable 

if we take proper steps in due time.  

 

Limitations 

 

Further laboratory confirmation was not performed for these cases because of lack of specific 

kits for the virus hence the animals were treated based on clinical sign and other indications 
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3.5. Case Reports on Equine  

 

3.1.5. Epizootic lymphangitis case in horse  

 

Abstract 

 

Epizootic lymphangitis is a chronic disease of horses that is caused by the fungus Histoplasma 

capsulatum var. farciminosum. This case report describes the clinical signs, laboratory findings, 

and treatment outcomes of an epizootic lymphangitis case in a horse. History, clinical 

examination, and laboratory diagnosis are routine diagnostic procedures for this disease. A 

seven years old local breed male horse from Bishoftu was presented to the CVMA, SPANA 

open-air clinic with a history of nodular lesions on the shoulder area that started one month ago. 

Rectal temperature, heart rate, and respiration rate were measured and found to be within the 

normal range. Observed clinical signs were multiple nodular lesions with pus discharge on the 

right pre-scapular region. Pus sample was collected and lemon-shaped yeast with a halo 

(unstained capsule-like) structure that appeared individually or in groups either free or 

intracellularly phagocytized within the macrophages were observed, which was indicative of 

Histoplasma capsulatum var. farciminosum. Based on history, clinical diagnosis, and laboratory 

findings, the case was diagnosed as Epizootic lymphangitis. The horse was treated with topical 

application of 15% zinc oxide (20 mg/kg) for two successive months with an interval of 15 days. 

The improvement was noted two months after treatment and fully recovered. Early identification 

of cases is critical for successful therapy. Treating early cases, avoiding contamination, 

restricting movement of positive cases, and euthanasia for advanced ones are recommended. 

Furthermore, research towards the development of vaccines and/or effective drugs should be 

encouraged for this disease. 

 

Key word: Giemsa’s stain, Histoplasma capsulatum var. farciminosum, Horse, zinc oxide 
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Introduction  

 

Epizootic lymphangitis is also known as Equine Histoplasmosis, is one of the infectious diseases 

posing huge socioeconomic and welfare concerns on horses worldwide (Abdela et al., 2021). It 

is a chronic, contagious disease of Equidae and can infect humans, characterized clinically by a 

spreading, suppurative, ulcerative pyogranulomatous dermatitis and lymphangitis (AL and 

Muhsen, 2016; Adedokun et al., 2020). It was first described in (1906) by Darling among the 

workers of the Panama Canal (Owaid, 2018). It is caused by Histoplasma capsulatum var. 

farciminosum, a dimorphic fungus and filamentous (mycelial or mold states) which can live 

independently in soil, making eradication difficult (Amenia and Siyoum, 2002; Owaid, 2018). 

it is more common in tropical and subtropical regions than in temperate zones including Ethiopia 

(Alsaad et al., 2016; Duguma et al., 2021). 

 

The source of the H. capsulatum var. farciminosum can be the skin lesions, nasal and ocular 

exudates of infected animals or the soil (Asfaw and Fentahun, 2020). The mode of transmission 

is not well established. Nevertheless, direct contact with infective materials through injured skin 

or through cutaneous abrasions is the most common mode of infection (AL and Muhsen, 2016). 

However, the role of inanimate objects (harness and other implements) and fly vectors via 

broken skin cannot be ruled out (Abdela et al., 2021; Duguma et al., 2021). Ticks are also 

thought to be important in the spread of this agent (Radostitis et al., 2007). It is believed that 

flies of the Musca or Stomoxys spp. are responsible for spreading the conjunctival form of 

diseases (AL and Muhsen, 2016). 

 

Epizootic lymphangitis has four forms: ocular, cutaneous, respiratory, and asymptomatic 

carriers (Scantlebury and Reed, 2009; Seid et al., 2019). The cutaneous form is the most 

common, with multifocal pyogranulomatous subcutaneous nodules that develop throughout the 

lymphatic system and consolidate to produce cord-like lesions (Ameni, 2006). The respiratory 

form is classically characterized by pyogranulomatous lesions within the nasal mucosa and lung 

parenchyma, with potential for multisystemic pathology (Endebu and Roger, 2003; Scantlebury 

et al., 2016). Mixed clinical manifestations are possible and may indicate various disease 

development phases. Chronic illness causes significant debilitation and progressive lameness, 
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which may be the result of multisystemic involvement (Meselu et al., 2018). The clinical 

examination of the lesions, microscopic analysis of the yeast form of HCF in pus, serological 

tests, and skin hypersensitivity testing are used to make the diagnosis of EPL (Scantlebury et 

al., 2015). 

 

Many treatments have been tried largely without success, but parenteral iodides and 

amphotericin B have been reported as effective (Ameni, 2006; Jones, 2006; Hadush et al., 2008). 

Treatment options such as intravenous sodium iodide, oral potassium iodide, and surgical 

excision of lesions are restricted due to the possibility of clinical symptoms returning months 

later (Seid et al., 2019). There is no readily available commercial vaccine for prevention, but an 

attenuated vaccine and a killed formalized vaccine have been used for its control in some 

endemic areas of west Asia (Abdisa, 2017). To control the disease culling infected equids and 

applying strict biosecurity measures are recommended to prevent spread of the infectious agent 

(Scantlebury and Reed, 2009; Duguma et al., 2021). ‘‘This case report describes clinical signs, 

laboratory findings and the treatment outcomes of Epizootic lymphangitis case in horse’’. 

 

Case description  

 

A seven years old local breed horse from Bishoftu was presented to the SPANA open air clinic 

on November 7, 2022 with a history of nodular lesions on the shoulder area that started one 

month ago. Upon physical examination, the horse had a heart rate of 56 bpm, a respiratory rate 

of 22 bpm, and a rectal temperature of 37.2 °C. Observed clinical signs were multiple nodular 

lesions with pus discharge on the right pre-scapular region (Figure 47). No other nodules were 

seen in other parts of the horse ‘s body. Based on the history and clinical findings, lists of 

differential diagnoses were made, including epizootic lymphangitis and ulcerative lymphangitis, 

tentatively. 
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Figure 47: Indicating nodular lesion with pus discharge on the right pre-scapular region. 

 

Laboratory investigations and findings 

 

The pus sample was aspirated aseptically by sterile needles and syringes from an unruptured 

nodular swelling and immediately submitted to the veterinary clinical pathology laboratory of 

Addis Ababa University College of Veterinary Medicine, Bishoftu, for smear preparation to 

identify the causative agent. More than four thin smears were prepared and stained by Giemsa’s 

stain, which revealed leucocytes, neutrophils, and gram-positive lemon-shaped yeast with a halo 

(unstained capsule-like) structure that appeared individually or in groups either free or 

intracellularly phagocytized within the macrophages under a 100x binocular microscope (Figure 

48). It was confirmed that the yeast was Histoplasma capsulatum. Finally, it was concluded that 

based on the history, clinical examination, and laboratory findings, the final diagnosis was 

Epizootic lymphangitis 
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Figure 48: A lemon shaped and unstained capsule-like yeast of Histoplasma capsulatum. 

 

Case management and treatment outcome 

 

The horse was treated by shaving the area of infection; all nodules were incised, the pus drained, 

and the nodular lesions were packed topically with 15% zinc oxide (Ethiopian Pharmaceuticals 

Manufacturing) at a dose of 20 mg/kg for two successive months with an interval of 15 days. 

Besides the drug treatment, the owner was also advised to segregate and nurse the horse at home 

until he fully recovered. After two months of post-treatment, no new nodules emerged. All the 

nodular lesions had disappeared, and there was hair growth on the infection area (Figure 49). 
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Figure 49: Indicating when application of zinc oxide on nodular lesions (A) and recovered horse 

after two months of the post treatment (B). 

 

Discussion 

 

Epizootic lymphangitis is a chronic disease of horses that is caused by the fungus Histoplasma 

capsulatum var. farciminosum. The horse in this case study was diagnosed based on their 

history, clinical observation, and microscopic examination of the smear. Clinical signs exhibited 

by the horse in the present case study were multiple nodular lesions with pus discharge on the 

right pre-scapular region. These clinical findings are similar to those reported earlier by Ameni 

and Siyoum (2002), Ameni (2006), and Scantlebury et al. (2016). EL was observed to affect 

any part of the body. 

 

In the present case study, direct microscopic examination of Giemsa-stained smears of pus 

revealed leucocytes, neutrophils, and gram-positive lemon-shaped yeast with a halo (unstained 

capsule-like) structure that appeared individually or in groups either free or intracellularly 

phagocytized within the macrophages. Similar Giemsa-stained microscopic examination results 



120 
 

were previously reported in horses by Scantlebury et al. (2016), Meselu et al. (2018), and 

Abdela et al. (2021). 

 

Early identification and intensive follow-up are critical for successful therapy (Getachew, 2004; 

Getachew et al., 2007; Mekonnen et al., 2012; Scantlebury et al., 2015). The horse in this case 

report was successfully treated with topical application of 15% zinc oxide (20 mg/kg) for two 

successive months with an interval of 15 days. However, the disease has not had an effective 

treatment so far (Ameni, 2006). The trial of zinc oxide and other treatments by SPANA is 

showing better results in the treatment of early cases of the Epizootic lymphangitis. Focus 

should be placed on disease control methods like euthanasia for advanced cases, as therapy is 

expensive and ineffective (Seid et al., 2019; Duguma et al., 2021). Early identification of cases 

is critical for successful therapy and furthermore, research towards the development of vaccines 

and/or effective drugs should be encouraged. 
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3.5.2. Obstructive colic by Parascaris equorum in Horse  

 

Abstract  

 

Obstructive colic is considered one of the major disease states in horses, and it is an important 

cause of death in these species of animals. Parascaris equorum is important cosmopolitan 

nematode parasite causing colic in horses. This case report describes a clinical sign, laboratory 

findings and consequences of un-dewormed adult horse of obstructive colic case. History, 

clinical examination, and laboratory diagnosis are routine diagnostic procedures for this disease. 

The local breed horse of eight years old was presented to the CVMA, SPANA open air clinic 

with the history of rolling on the ground, being reluctant to move, and a cassation of urination 

and defecation that started last night before admission. The horse had not received any 

prophylactic anthelmintic treatment for the last three years. The parameters are slightly 

increased and Clinical signs during diagnosis include: getting up and lying down, rolling on the 

ground, flank watching, sweating, pawing the ground, and granting sound. The bladder was not 

distended; urinates and defecates immediately upon rectal palpation. A fecal sample was taken, 

examined with the McMaster flotation method, and it was positive for Parascaris equorum eggs. 

Twelve eggs were counted from both chambers and multiplied by 50 (12 x50), and 600 eggs per 

gram of feces were found. Based on history, clinical diagnosis, and laboratory findings, the case 

was diagnosed as obstructive colic. The horse was treated with Flunixin meglumine (1.1 mg/kg) 

I/V for stat to reduce pain and Ivermectin (0.2 mg/kg) PO, but the animal collapsed and died 

after twelve hours of symptomatic treatment. Effective deworming sessions twice or three times 

a year are recommended as prophylactic measures. 

 

Key word: Colic, Horse, McMaster, Parascaris equorum.  
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Introduction  

 

Gastrointestinal parasites are a major health problem for horses and are responsible for 

significant economic losses in livestock farming systems throughout the world (Mathewos et 

al., 2021). Horses are most frequently infected by nematodes, gastrointestinal strongyles, 

Parascaris equorum, P. univalens and Oxyuris equi, and less frequent by cestodes, 

Anoplocephala magna and Anoplocephala perfoliata, and protozoa Eimeria leuckarti, are 

considered one of the parasitic diseases that have a significant impact on equine health, 

performance and production (Lyons and Tolliver, 2004; Laugier et al., 2012; Bundina and 

Engashev, 2015; Dashinimaev, 2018).  

 

P. equorum has a direct life cycle, where the development to the infective L3 larva occurs within 

an egg and can be completed in 9-14 days under optimum conditions (Nielsen, 2016).  Horses 

get the infection via contaminated feed with infected eggs disseminated in the environment 

(Fritzen et al., 2010). After ingestion, embryonated eggs hatch in the horse’s small intestine, 

penetrate the intestinal mucosa, migrate to the liver and lungs, then migrate to the respiratory 

tree to the pharynx, and finally develop to mature adult worms within the duodenum and 

jejunum (Vendrame, 2018). The prepatent period is between 75-115 days (Nielsen, 2016). 

Parascaris spp infection can cause nasal discharge and coughing during larval migration, and 

adult parasites in the small intestine can cause inflammation and occasionally may cause colic, 

obstruction, intussusception or, rarely, perforation of the gut (Reinemeyer, 2009). Less serious 

effects include weight loss and ill thrift due to decreased food absorption (Cribb et al., 2006; 

Nielsen et al., 2014). Necrotising enteritis, septic peritonitis and intestinal rupture can also be 

seen on necropsy of parasitized horses (Upjohn et al., 2010). 

 

Colic is the most significant condition that veterinarians confront and a common problem in 

horse practice (Radostise et al., 2007). There are two main divisions: gastrointestinal and non-

gastrointestinal, with gastrointestinal colic being the most prevalent of the two. It can be brought 

on by a variety of situations, from harmless spasmodic colic to fatal strangulating blockage, and 

the obstruction colic is frequently brought on by feed, sand, or intestinal parasite impaction. The 

ileum, cecum, and pelvic flexure of the large colon are the most often affected areas (Singh et 
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al., 2019). Diagnosis of GIT infections of horses is based on clinical signs, fecal examination 

(McMaster egg counting flotation and sedimentation methods) and postmortem findings 

(Reinemeyer and Nielsen, 2014; Hautala et al., 2019; Boelow et al., 2022).  

 

The anthelmintic used for Parascaris spp infection in horses are benzimidazoles (e.g., 

fenbendazole and oxfendazole); macrocyclic lactones (MLs; e.g., abamectin, ivermectin and 

moxidectin); and tetrahydropyrimidines (e.g., morantel and pyrantel) (Bellaw et al., 2018; Raza 

et al., 2019). The finest control of equine endoparasitism relies on use of integrated helminth 

control system including reduction of environmental contamination, grazing management and 

using prophylaxis (Kaplan and Nielsen, 2010; Mathews, 2014). ‘‘This case report describes the 

clinical signs, laboratory findings and consequences of un-dewormed adult horse of obstructive 

colic case’’. 

 

Case history 

 

An eight-year-old local breed horse was presented to AAU-CVMA-SPANA on December 14, 

2022, with a history of laying down to the back, rolling on the ground, being reluctant to move, 

and a cassation of urination and defecation that started last night before admission. The horse 

was managed extensively and had been dewormed before three years. Upon physical 

examination, the horse had a heart rate of 120 bpm, a respiratory rate of 40 breaths per minute, 

and a rectal temperature of 39.9 °C. On clinical observation, getting up and lying down, rolling 

on the ground, flank watching, sweating, pawing the ground, and granting sound were observed. 

The bladder was not distended; it urinates and defecates immediately during rectal palpation 

(Figure 50). Based on the history and clinical findings, obstructive colic was tentatively 

diagnosed. 
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Figure 50: Indicating horse with symptom of colic (smelling of the abdominal region and 

pawing of ground). 
 

Laboratory investigation and findings 

 

A fecal sample was collected directly from the rectum and immediately processed at the 

veterinary parasitology laboratory of SPANA. Both the sedimentation and floatation methods 

were applied, but the sedimentation method result was negative, but from the floated sample, 

0.5 ml was transferred to the McMaster slide, and it was positive for Parascaris equorum eggs. 

Twelve eggs were counted from both chambers, and the average was multiplied by 50 (12x50), 

and 600 eggs per gram of feces were observed, which was highly infested by the parasite (Figure 

51). Therefore, on the basis of clinical symptoms and laboratory feces, the disease condition 

was confirmed as obstructive colic due to Parascaris equorum. 
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Figure 51: Indicating Parascaris equorum egg under 40X. 

 

Case management and treatment outcome 

 

The horse was treated with Flunixin meglumine (1.1 mg/kg) I/V for stat to reduce pain and 

Ivermectin (Sheyang Sunvictotor Pharmaceutical Co., Ltd., China) at a dose of 0.2 mg/kg PO. 

The horse was getting relief from severe sweating and severe abdominal pain after the IV 

injection of a strong analgesic (Flunixin) but after 12 hours post-treatment, the horse collapsed 

in the middle of the night and did not respond to the treatment (owner reported).  

 

Discussion  

 

Small intestinal obstructions have been reported to occur spontaneously in young horses and 

occasionally in adult horses with large burdens of P. equorum. The presence of adult ascarids 

in the gastrointestinal tract alters intestinal motility and may contribute to the occurrence of 

these obstructions (Cribb et al., 2006). The history of this case study indicated that the horse 

had not been dewormed for the last three consecutive years, and the horse's feeding practice was 

free grazing, so the horse had a high chance of ingesting large amounts of gastrointestinal 

parasite eggs and larvae, which resulted in parasitic infection in the susceptible horse. 
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In the present case report, the observed clinical signs are flank watching, stretching, pawing at 

the ground, rolling on the ground, sweating, and getting up and lying down. Similar observations 

were made by Rabuffo et al. (2009), Scantlebury et al. (2011), and Tatz et al. (2012). The fecal 

sample examined with the McMaster flotation method was positive for Parascaris equorum 

eggs. Twelve eggs were counted from both chambers, then the average was multiplied by 50 

(12x50), and 600 eggs per gram of feces were counted, which was highly infested by this 

parasite. This examination technique was previously supported by Dissanayake et al. (2017), 

and Hautala et al. (2019). The diagnosis of this case report indicated that the horse was highly 

infested by the Parascaris equorum parasite, and on the basis of clinical symptoms and fecal 

examination, the condition was confirmed as the parasite-induced obstructive colic. 

 

In the current case report, flunixin meglumine (1.1 mg/kg, SIV) and ivermectin (0.2 mg/kg, PO) 

were used to control the colic and deworm the horse, but the horse did not respond to the 

treatment and collapsed 12 hours later. This is similar to the previous treatment results of 

Boersema et al. (2002), Robertson and Sanchez (2010), and Sakhaee et al. (2011). Severe cases 

did not respond to Flunixin and required surgical intervention (Ryu et al., 2004; Singh et al., 

2019), which was confirmed by the post-mortem findings of some cases that died following 

severe colic attacks. In this case, the owner's economic constraints prevented him from 

performing a laparotomy and limited his therapeutic options. Death was thought to result from 

colic from a heavy worm burden in the gastrointestinal tract, and to do a postmortem, the owner 

passed the cadaver outside of his premises and had it ingested by the hyaena. 

 

In conclusion, continuous monitoring and routine deworming programs in horses lower the 

incidence of parasitic colic. So, effective deworming sessions twice or three times a year should 

be recommended as prophylactic measures. 
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3.6. Case Reports on Canine  

 

3.6.1. Canine parvovirus infection in puppy 

 

Abstract  

 

Canine parvoviral infection is caused by canine parvovirus (CPV 1 and CPV 2) belonging to 

the family Parvoviridae, which is one of the most dreadful diseases that commonly infects 

puppies at 1-6 months of age. The present case study reports the case of canine parvovirus 

infection in a puppy and its treatment outcome. A 4 months old puppy from Bishoftu was 

presented at Professor Feseha Gebreab Memorial-VTH with a history of bloody diarrhea, loss 

of appetite, and vomiting that started two days ago. On physical and clinical examination, the 

puppy was suffering from foul-smelling, bloody diarrhea, vomiting, dehydration, and a 

subnormal temperature. Based on the history and clinical signs, it was tentatively diagnosed as 

a canine parvovirus infection. The puppy was immediately treated with fluid therapy of Ringers 

lactate with 40% dextrose (10 ml/kg) for 2 days, I/V. Antibiotic: Sulfamethoxazole-

Trimethoprim (1 ml/16 kg/day) for 5 days, I/M. Anti-inflammatory: Dexamethasone (0.2 

mg/kg/day) for 2 days, I/V. Antiemetic: Metoclopramide (0.2 mg/kg) for 2 days, I/V. Appetizer: 

Vitamin B-complex (3 ml) for 2 days, I/V. Treatment was carried out for 5 days, and the puppy 

was fully recovered. To prevent the reoccurrence of the disease, vaccination and good hygienic 

practices in kennels, including proper disinfection of all exposed surfaces and personnel, are 

highly recommended. 

 

Keywords: Diagnosis, Parvovirus infection, Puppy, Treatment. 
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Introduction 

 

Canine parvoviral infection is a highly contagious and fatal disease of dogs and other carnivores 

caused by canine parvovirus (CPV) (Chen et al., 2019). CPV is a small, non-enveloped virus 

with single-stranded DNA, and has sustained pandemic circulation in dogs for more than 40 

years (Tagorti, 2018; Voorhees et al., 2019). It has two types, CPV-1 and CPV-2, and three 

subtypes, CPV-2a, CPV-2b and CPV-2c, are distributed worldwide (Decaro et al., 2007; 

Cotmore et al., 2014). Canine parvovirus (CPV) causes haemorrhagic gastroenteritis, 

dehydration, immune suppression and death in dogs under 6 months of age. Adults can also be 

affected (Tattersall et al., 2005; Allison et al., 2014; Altman et al., 2017; Mylonakis et al., 2016). 

Doberman, Rottweiler and German shepherd dogs are more susceptible to Parvovirus infection 

than other breeds (Nandi and Kumar, 2010). The disease has high morbidity and mortality in 

the canine population and the predisposing factors for parvoviral infection in puppies are lack 

of protective immunity, co-infection with other pathogens, overcrowded, breed, unsanitary and 

stressful environmental conditions (Khare et al., 2020; Kelman et al., 2020). 

 

Canine parvoviral infection can be transmitted to dogs through direct or indirect transmissions, 

such as contact with contaminated faeces and contaminated fomites, as well as through insect 

and rodent vectors (Hoelzer et al., 2008). It needs the host for replication and binds itself to the 

host cell with double-stranded ends of the genome (Hasan et al., 2016). After 3-7 days, the 

disease can be characterized by an enteric form that includes fever, anorexia, vomiting, mucoid 

to hemorrhagic diarrhea, and dehydration and hypovolemic shock (Markovich et al., 2012). 

Dehydration and hypovolemic shock often develop quickly due to a large number of protein(s) 

and fluid loss from the gastrointestinal tract (Goddard and Leisewitz, 2010). 

 

Clinically, the disease manifests either as cardiac or enteric form. The enteric form is an acute 

onset of lethargy, anorexia, fever, vomiting and diarrhoea, which may contain mucus or blood 

and foul smell (Khare et al., 2020; Suvethika and Kumar, 2021). The cardiac form is only seen 

in neonates infected in utero with respiratory or cardiovascular failure manifestations and is 

uncommon due to effective immunizations protecting puppies during their early period of life 

(Schatzberg et al., 2003; Shima et al., 2015). The diagnosis of CPV infection can be made based 
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on clinical signs (Nandi and Kumar, 2010), and detection of CPV in the faeces of affected dogs, 

serology, necropsy and histopathology (Sykes and Greene, 2013; Desario et al., 2005). Other 

methods of detection include electron microscopy, viral isolation, fecal hemagglutination, latex 

agglutination, and PCR (Decaro and Buonavoglia, 2012; Terzungwe et al., 2018; Hasib et al., 

2021). 

 

The infection can be managed by application of proper antibiotics, restoration of the electrolyte 

and fluid balance, and vaccination (Dongre et al., 2015; Poude et al., 2020). Modified live 

vaccines are used for immunization at the age of 45 days with booster dose annually and there 

after 3 years. Inactivated vaccines are preferred in pregnant and colostrum deprived puppies 

(Odueko, 2019). ‘‘The aim of the present case report is to frame a diagnostic and treatment 

protocol based on the signs and symptoms of parvovirus infection in puppy below 6 months of 

age’’. 

 

Case description 

 

The local breed puppy around 4 months of age from Bishoftu, Kebele 12, was presented at 

Professor Feseha Gebreab Memorial-VTH of Addis Ababa University on February 4, 2023, with 

a history of bloody diarrhea, loss of appetite, and vomiting that started two days ago. The puppy 

had no previous vaccination or treatment history. The physical examination revealed that the 

rectal body temperature of the puppy was 40 oC, while the respiratory rate and heart rate were 

28 breaths per minute and 104 beats per minute, respectively. On clinical examination, the 

puppy was suffering from foul-smelling, bloody diarrhea, vomiting, and dehydration (Figure 

52). It was tentatively spotted as canine parvovirus disease (CPV) based on the age, history, and 

clinical findings. 
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Figure 52: Indicating a puppy with bloody diarrhea. 

 

Laboratory investigation 

 

The fecal examination of the dog was done to check whether there was a parasitic infestation or 

not. No parasitic involvement was observed in the fecal examination. For further confirmation 

of the diagnosis, there was no facility to detect the virus. According to the history of no 

vaccination and clinical findings (bloody diarrhea, vomiting, and dehydration), it appeared to 

be a case of canine parvovirus (CPV). 

 

Case management and treatment outcome 

 

As there is no treatment for any viral infection, the treatment for canine parvo infection is mostly 

supportive and symptomatic during the course of the disease. So, symptomatic and supportive 

e therapy was used as a line of treatment. Fluid therapy: Ringer Lactate (Addis Pharmaceutica 

Factory PLC) with 40% Dextrose a 10 ml /kg I/V for 2 days to correct hydration status. 

Antibiotic: Sulphamethoxazole-Trimethoprim (Chengdu Qiankun Veterinary Pharmaceutical 

Co., Ltd., China) at a dose of 1 ml/16 kg/day for the subsequent five days, IM. Anti-

inflammatory: Dexamethasone (Sokar Healthcare Pvt. Ltd., Gujarat, India) at 0.2mg/kg/day for 
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2-day, I/M. Antiemetic: Metoclopramide (Leben Laboratories Pvt. Ltd) at a dose of 0.2 mg/kg 

for 2 days, I/V and Vitamin B-complex (Shandong Shenglu Pharmaceutical Co., Ltd) 3 ml for 

2 days, I/V. The puppy owner was instructed strictly to monitor the puppy's feed and water and 

to ensure proper disinfection of all exposed surfaces and personnel. On the second day of 

therapy, vomiting was stopped while the diarrhea was still there. On the fifth day of therapy, the 

bloody diarrhea was changed, and the puppy recovered (Figure 53). 

 

  

Figure 53: Indicating fully recovered puppy with normal faeces after one month of post 

treatment. 

 

Discussion 

 

Canine parvovirus causes a highly contagious and fatal disease, developing into acute 

hemorrhagic enteritis and myocarditis in dogs (Miranda and Thompson, 2016). Based on the 

history and clinical findings, the current case of puppy was tentatively diagnosed as canine 

parvovirus disease. In addition, the age of the dog and the abundance of similar cases were also 

considered. The puppy in the present study showed similar clinical manifestations indicated in 

various literature, including anorexia, depression, vomiting, and profuse hemorrhagic diarrhea 

(Tagorti, 2018; Khare et al., 2020; Gerlach et al., 2020; Suvethika and Kumar, 2021). 
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Based on the nature and severity of the condition, the pup was treated with antibiotics 

(Sulfamethoxazole-Trimethoprim at 1 ml/16 kg/day), anti-inflammatory drugs (dexamethasone 

at 0.2 mg/kg/day), antiemetic drugs (Metoclopramide at 0.2 mg/kg), an appetizer (Vitamin B-

complex at 3 ml/day), and fluid therapy (Ringer’s lactate with 40% Dextrose at 10 ml/kg). The 

medications showed significant improvements, and the treated pup made an uneventful recovery 

on the fifth day of treatment and returned to normal life in 6–8 days. The treatment outcomes of 

the present case report are similar to the report of Munibullah et al. (2017), Rishikesavan et al. 

(2021), and Suvethika and Kumar (2021). The highest rate of canine parvovirus incidence in 

young pups may be due to viral magnetism for quick multiplying intestinal crypt cells with the 

highest mitotic catalog due to alternation in bacterial flora (Deka et al., 2013). This infection 

can be controlled by providing good nutrition and a clean environment, reducing overcrowding, 

and vaccinating the dogs as per schedule (Odueko, 2019). 

 

In conclusion, the type of disease, duration of time, and frequency of therapy determine the 

survival rate of canines with parvovirus infection. The main method of preventing the disease's 

recurrence is vaccination, and appropriate hygiene procedures in kennels, such as thorough staff 

and surface cleanliness, are strongly advised. 

 

Limitations 

 

Further laboratory confirmation was not performed for this case because of lack of specific kits 

for the virus hence the pup was treated based on clinical sign and other indications. 
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3.6.2. Canine transmissible venereal tumor in bitch  

 

Abstract  

 

The canine transmissible venereal tumor has been common in veterinary clinics and hospitals, 

mainly in populations of stray dogs in the active sexual phase. This case report describes the 

clinical signs, cytological findings, and treatment outcomes of a CTVT case in a dog. A 5-year-

old local breed bitch from Bishoftu was presented to Professor Feseha Gebreab Memorial-VTH 

with a history of abnormal growth in the genital organ, bloody vulvar discharge, and licking of 

the genital area that started 6 months ago. Rectal temperature, heart rate, and respiration rate 

were measured and found to be within the normal range. Clinical observations were a 

cauliflower-like mass protruding from the vulva, licking of the vulvar area, an unpleasant odor, 

and bloody vulvar discharge. Impression smears from the mass was stained with modified 

Giemsa stain, and cytological examination revealed a predominance of round cells with 

abundant pale cytoplasm, distinct, punctate cytoplasmic vacuoles, an increased nuclear to 

cytoplasmic ratio, and some inflammatory cells (75% lymphocytes and 25% macrophages) were 

observed, which was indicative of TVT cells. Based on the history, clinical signs, and 

cytological findings, the case was diagnosed as CTVT. The bitch was treated by surgical 

removal of the mass, along with Ivermectin (0.2 mg/kg) subcutaneously, and application of 

tincture iodine on the wound daily until healed. The bitch was followed for 5 months; tumor 

recurrence was not observed, and the wound was well healed. Stray dog management and 

neutering of these dogs are recommended to decrease sexual activity among dogs in the locality, 

thus further preventing the spread of the disease. 

 

Keywords: Bitch, Cytology, Ivermectin, Transmissible venereal tumor. 
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Introduction  

 

A canine transmissible venereal tumor (TVT), also known as canine transmissible sarcoma, has 

been reported in many regions of the world (Goldschmidt M., 2002; Kabuusu et al., 2010). Due 

to the uncontrolled stray dog population and the inadequate use of effective treatments, it is 

thought to be endemic in many tropical and subtropical countries with free-roaming or stray dog 

breeding populations, allowing for continuing local proliferation. Sexually mature dogs (more 

than two years old) are most commonly affected (Das and Das, 2000; Abeka, 2019). Novinsky 

first reported it in 1876, demonstrating that by inoculating a vulnerable host with tumor cells, 

the tumor might be transplanted from one host to another (Mello Martins et al., 2005). The 

increased number of stray dogs, age, and immunological state may be predisposing factors for 

the genital and extragenital occurrence of TVT, which may be contributory reasons for the 

unusual metastasis to distant sites (Gurel et al., 2003; Park et al., 2006; Chikweto et al., 2013). 

 

CTVT is a naturally occurring contagious venereal tumor of dogs, and the disease is primarily 

observed on the mucosal surface of the external genitalia of male and female dogs. The most 

frequent method of transmission is venereal, but it can also spread to other sites and be 

transmitted to other dogs by licking, biting, or direct contact with the tumor (Kabuusu et al., 

2010; Ostrander et al., 2016; Hiblu et al., 2019). Rarely, they may also be discovered in the 

peritoneum, the lips, the oral mucosa, the liver, the spleen, the kidney, the lung, and the muscles. 

Metastasis of this tumor is uncommon; susceptible groups for tumor metastasis include puppies 

and immunocompromised dogs (Pereira et al., 2000). (Abedin, 2020) reported that spontaneous 

regression of CTVT may occur, and recovered dogs can acquire humoral and cellular immunity, 

which prevents subsequent tumors. 

 

Clinical presentation of a TVT: In females, the tumor frequently protrudes through the vaginal 

lips and can be seen in the vestibule of the vagina. They are usually shown as being friable, red 

to flesh-colored, and cauliflower-like (Abedin, 2020). 

 

Canine TVT is diagnosed based on clinical examination (anatomical location) and 

environmental history and confirmed by laboratory tests supported by cytology, histopathology, 
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immunohistochemical staining, and the polymerase chain reaction technique (Park et al., 2006). 

Round to oval in form, mitotic patterns, chromatin clumping, and one or two conspicuous 

nucleoli can all be observed in the cytological picture of TVT cells (Gonzalez et al., 2000). The 

most notable cytological observation is the presence of several visible cytoplasmic vacuoles 

(Tella et al., 2004; Abedin, 2020). There is a lower nuclear to cytoplasmic ratio with distinct 

vacuoles that can be helpful in distinguishing this tumor from mast cell tumor, lymphoma, 

plamascytoma, histiocytoma, and other tumors because the vacuolated cytoplasm is found only 

in the cytology of canine TVT (Mukaratirwa and Gruys, 2003; Park et al., 2006; Simoni and 

Knoll, 2008; Santiago-Flores et al., 2012). 

 

Several treatment regimens both invasive and non-invasive including surgery, immunotherapy, 

radiotherapy, biotherapy and chemotherapy have been applied for correction of TVT. 

Chemotherapy has been proved to be the most effective and practical therapy, with vincristine 

sulfate being the most frequently used drug (Abedin, 2020). Measures that are helping to control 

the transmission are: Managing the number of free-roaming dogs, maintaining strict spay and 

the effective treatment of clinical cases (Abeka, 2019). “This case report describes the clinical 

sign, cytological finding and treatment outcomes of CTVT case in bitch”. 

 

Case description 

 

A 5-year-old local breed bitch from Bishoftu was presented to Professor Feseha Gebreab 

Memorial-VTH of Addis Ababa University on November 7, 2022, with a history of abnormal 

growth in the genital organ, bloody vulvar discharge, and licking of the genital area, starting 6 

months ago. Upon physical examination, the bitch's heart rate, respiratory rate, and rectal 

temperature were in the normal range. Clinical observations were a cauliflower-like mass 

protruding from the vulva, licking of the vulvar area, an unpleasant odor, and bloody vulvar 

discharge (Figure 54). It was tentatively spotted as a canine transmissible venereal tumor based 

on the history and clinical findings. 
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Figure 54: Indicating a fragile vestibular mass (A cauliflower like mass protruding from the 

vulva). 

 

Laboratory investigations and findings 

 

A surgically removed mass sample was submitted and processed at the veterinary clinical 

pathology laboratory of Addis Ababa University College of Veterinary Medicine, Bishoftu. 

More than eight smears were prepared by the impression method and stained with modified 

Giemsa stain. Cytological examination revealed a predominance of round cells with abundant 

pale cytoplasm, distinct, punctate cytoplasmic vacuoles, an increased nuclear-to-cytoplasmic 

ratio, and some inflammatory cells (75% lymphocytes and 25% macrophages) under oil 

immersion magnification (Figure 55). Finally, it was concluded based on the history, clinical 

signs, and cytological findings that the definitive diagnosis was CTVT. 
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Figure 55: TVT cells, lymphocytoid standard (round cells, little cytoplasm and high nucleus: 

cytoplasm ratio) and multiple vacuoles in the cytoplasm. 

 

Case management and treatment outcome 

 

Because we do not have effective chemotherapy for this case in our hospital, we discussed it 

with our surgical team colleagues on the first day of admission and argued for the surgical 

excision of the tumor by the surgical team, which was followed by the clinical medicine team. 

After complete surgical removal of the tumor, we follow the case by administering a double 

shot (within a two-week interval) of ivermectin (Sheyang Sunvictotor Pharmaceutical Co., Ltd., 

China) at a dose of 0.2 mg/kg subcutaneously and applying a tincture of iodine to the wound 

daily till healing. Besides the treatment, the owner advised managing the bitch intensively and 

maintaining the hygiene of the bitch and bedding environment. The bitch was followed for 5 

months, and post-treatment, tumor recurrence was not observed, the wound was well healed, 

and the bitch was pregnant after 5 months of the follow-up period (Figure 56). 
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Figure 56: Well healed wound after five month of post treatment 
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Discussion  

 

CTVT is a tumor that primarily affects stray dogs between the ages of three and eight, or during 

their active sexual cycle. The majority of transmission occurs during coitus, and the 

pathogenesis is thought to be cell transfers from sick to healthy canines. Although it can arise 

in various extragenital areas, the tumor is frequently seen in the genital areas (Stockmann et al., 

2011). The bitch in this case study was diagnosed based on the history, clinical observation and 

microscopic examination of the impression smears. Clinical signs exhibited by the bitch in the 

present case study were a cauliflower-like mass protruding from the vulva, licking of the vulvar 

area, an unpleasant odor and bloody vulvar discharge. These clinical findings are similar to those 

reported earlier by Hoque (2002), Antonov (2015), and Hiblu et al. (2019). 

 

In the present case study, to confirm the diagnosis, more than eight impression smears stained 

with modified Giemsa stain and cytological examination revealed a predominance of round cells 

with abundant pale cytoplasm, distinct, punctate cytoplasmic vacuoles, an increased nuclear-to-

cytoplasmic ratio and some inflammatory cells (75% lymphocytes and 25% macrophages). 

Similar cytological examination results were previously reported by Gonzalez et al. (2000), Park 

et al. (2006), Santiago-Flores et al. (2012), Chikweto et al. (2013), Milo and Snead (2014), and 

Gupta et al. (2022). 

 

In the current case study, the bitch was successfully treated by surgical removal of the tumor, 

administration of ivermectin (0.2 mg/kg) subcutaneously, and application of a tincture of iodine 

on the wound daily until healing. The bitch was followed for 5 months, and post-treatment, 

tumor recurrence was not observed; the wound was well healed and gradually recovered, which 

is in agreement with a case reported by Lapa et al. (2012), Kumar et al. (2014), Lopes et al. 

(2015), and Bulhosa et al. (2020), who report surgical removal of the mass with subcutaneous 

administration of ivermectin as the best treatment for TVT cases in dogs. Ivermectin has been 

proposed to be a therapeutic agent as an anticancer drug (Jiang et al., 2019; Markowska et al., 

2019). Surgery has been extensively used for the treatment of small, localized TVTs, but the 

recurrence rate can be as high as 50–68% in cases of large invasive tumors (Martins et al., 2005; 

Abedin, 2020). Tella et al. (2004), Pansawut et al. (2012), and Hiblu et al. (2019) suggested that 
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intravenous administration of vincristine sulfate was very effective in achieving complete 

remission of CTVT in dogs. This case report suggests surgical removal of the tumor combined 

with administration of Ivermectin and tincture of iodine was the best treatment for a TVT case 

in dogs. 

 

In conclusion, surgical removal of the mass combined with the administration of Ivermectin and 

application tincture of iodine successfully treat the CTVT case as shown in this case. Stray dogs’ 

management and neutering these dogs may also be beneficial to decrease sexual activity among 

dogs in the locality, thus further preventing the spread of the disease. 
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3.7. Case Reports on Poultry 

 

3.7.1. Infectious coryza in chickens  

 

Abstract 

 

Infectious coryza, caused by A. paragallinarum, is an acute respiratory disease of poultry that 

can result in substantial morbidity, mortality, and economic losses. This case describes the 

clinical signs, laboratory diagnosis, and treatment outcome of an infectious coryza case in 10 

isolated chickens. A phone call was received from a small poultry farm in Bishoftu with the 

history of decreased feed and water consumption, facial swelling, and nasal or lacrimal 

discharge, starting three days ago. Clinical observations were depression, facial swelling, 

conjunctivitis, and unilateral caseous exudates in the infraorbital sinuses. The exudate samples 

were collected, and a culture on 5% sheep blood agar without the feeder culture of 

Staphylococcus aureus was performed. Growths of small, dewdrop-like colonies and gram-

negative, short rod-shaped bacilli bacteria arranged as single or paired bacteria were observed. 

In biochemical tests: it was negative for MR, Indole, V-P, H2S production and catalase tests, 

and positive in TSI and citrate tests which was indicative of A. paragallinarum. Based on 

history, clinical diagnosis, and laboratory findings, the case was diagnosed as Infectious coryza. 

The chickens were treated by Gentamycin sulfate (one drop in each affected eye twice per day) 

and 10% Enrofloxacin (1 ml per 1 liter of drinking water) both for five days, and the chickens 

were successfully cured at the end of the therapy. Although early intervention with an 

appropriate drug could cure the infectious coryza case. Strict biosecurity and vaccination are 

recommended to overcome the problem. 

 

Keywords: Chickens, Biochemical test, Gram- negative, Infectious coryza. 
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Introduction 

 

Respiratory diseases have emerged as a great challenge to poultry industry and remains a serious 

problem in many parts of the world (El-Naenaeey et al., 2021). One of the respiratory diseases 

affecting chickens, infectious coryza, is caused by the bacteria A. paragallinarum and affects 

the upper respiratory system, including the nasal passages, infraorbital sinuses, and paranasal 

sinuses (Ali et al., 2013). It is mainly observed in pullets and layers, and occasionally broilers 

(McMullin, 2006). It has major economic effects due to decreased egg production, slowed 

growth, and increased mortality (Xu et al., 2019).  A. paragallinarum, previously known as 

Haemophilus paragallinarum, a disease first recognized as a distinct entity in the late 1920's 

(Blackall and Soriano, 2020).  

 

A. paragallinarum is gram-negative, capsulated, nonmotile, and composed of short rods or 

coccobacilli that measure 1 to 3 mm in length and 0.4 to 0.5 mm in width (Garcia et al., 2004; 

Yehia et al., 2023). The incubation period is 1 to 3 days, with the duration being 14 days in the 

infected individual bird (Akter et al., 2013). Transmission occurs through direct bird-to-bird 

contact, inhalation of aerosols, coughing into the air, or ingestion of contaminated feed and 

water (Blackall and Soriano, 2020). Chronically infected birds or recovered healthy birds act as 

reservoirs of infection, making the disease endemic in an area (Chandravathi et al., 2021). 

 

The clinical signs associated with infectious coryza include nasal discharge, facial swelling, 

lacrimation, conjunctivitis, diarrhea, decreased feed and water consumption, retarded growth in 

younger chickens, an increased number of culls, and reduced egg production (Guo et al., 2022; 

Badr et al., 2022). Postmortem findings include catarrhal sinusitis and tracheitis (Byarugaba et 

al., 2007). The conventional diagnosis of infectious coryza is based on clinical signs, 

demonstration of satellite colonies by cultural examination, and confirmation by biochemical 

tests (Han et al., 2016). Hemagglutination-inhibition testing and PCR tests are the best 

alternative tools for easy and rapid confirmatory diagnosis (Chandravathi et al., 2021; Badr et 

al., 2022; Khan et al., 2022). 
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The A. paragallinarum isolates are sensitive against erythromycin, gentamycin, lincomycin, 

neomycin, spectinomycin, oxytetracycline, Tylosine, ciprofloxacin and azithromycin 

(Deshmukh et al., 2015; SaadEldin et al., 2021). However, high levels of antimicrobial 

resistance to neomycin, streptomycin, tetracycline, doxycycline, ampicillin, cephalexin and 

erythromycin have been reported (Han et al., 2016; Guo et al., 2022). The prevention and control 

of IC depends on hygienic measures, proper management, balanced food rations, biosecurity 

measures, antibiotics, and proper vaccination programs are critical for prevention and control 

this infection (Yehia et al., 2023). “This case describes clinical signs, laboratory diagnosis and 

treatment outcome of Infectious coryza case in isolated 10 chickens”. 

 

Case description  

 

A phone call was received from a small poultry farm at Bishoftu on February 17, 2023, with the 

history of 10 chickens decreased feed and water consumption, facial swelling, and closed eyes 

that started three days ago. The owner mentioned that he had 1000 bred chickens, and the 

chickens were bought from Alema Farms within one month. On clinical examination of the 

chickens, there were signs of depression, facial swelling, conjunctivitis, and unilateral caseous 

exudates in the infraorbital sinuses (Figure 57). Based on the history and clinical findings, 

infectious coryza was tentatively diagnosed. 

 

  

A B 
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Figure 57: Indicating facial swelling (A), conjunctivitis (B), and caseous exudates in 

infraorbital sinuses (C). 

 

Laboratory investigation and findings 

 

The exudate samples from infraorbital sinuses were collected aseptically by using sterile swap, 

cultured on 5% sheep blood agar without the feeder culture of Staphylococcus aureus, and 

incubated anaerobically (candle jar method) at 37°C for 24 hours. The growth of small, 

dewdrop-like colonies was observed (Appendix) and stained by Gram’s stain, which revealed 

gram-negative, short rod-shaped bacilli bacteria arranged as single or paired were observed 

under a 100x binocular microscope (figure 58). In biochemical tests, the bacteria revealed 

negative reactions in the MR test (i.e., absence of red color), Indole test (i.e., absence of pink 

color ring), V-P test (i.e., no color change), H2S production (i.e., absence of black coloration at 

TSI slant), and catalase tests (i.e., production of no bubble). Also, the bacteria revealed positive 

reactions in TSI (i.e., color changed into yellow) and citrate (i.e., presence of color change) 

(figure 59). Finally, based on the history, clinical, and laboratory findings that the bacterium 

was A. paragallinarum, and the final diagnosis was infectious coryza. 

C 
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Figure 58: Gram- negative, short rod-shaped bacilli arranged as single or paired (A. 

paragallinarum). 

 

Figure 59: Indicating biochemical tests, Negative reaction in (MR test, Indole test, V-P test, 

H2S Production at TSI slant, and catalase tests) and positive reaction in (TSI and citrate). 
 

Case management and treatment outcome 

 

The chickens were treated with Gentamycin sulfate ophthalmic solution (Axa Parenterals Ltd.) 

at a dose of one drop in each affected eye twice per day for five days and Enrofloxacin 10% 

(Ashish Life Science Pvt. Ltd.) at 1 ml per 1 liter of drinking water for five days. After the end 

of the treatment, the chickens in the isolation pen were bright and had good feed intake. After 

two weeks, all the chickens were fully recovered (Figure 60). 
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Figure 60: Indicating fully recovered chickens after two weeks of post treatment. 

 

Discussion 

 

Infectious coryza is a highly infectious poultry disease caused by A. paragallinarum and is seen 

in many countries all over the world, including Ethiopia (Dereja and Hailemichael, 2017). The 

current case was asserted as infectious coryza based on the history, clinical findings and 

laboratory result (bacteriology examinations). In the present case report, the prominent clinical 

signs observed are decreased feed and water consumption, open mouth breathing, sneezing, 

facial swelling, conjunctivitis, and unilateral caseous exudates seen in the paranasal and 

infraorbital sinuses. Similar clinical observations were made by Welchman et al. (2010), 

Rajurkar et al. (2010), Dwivedi et al. (2018), and Chandravathi et al. (2021). 
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In the present case report, the sample was incubated anaerobically (candle jar method) at 37°C 

for 24 hours on 5% sheep blood agar without the feeder culture of Staphylococcus aureus and 

did not show any satellitis; small, dewdrop-like colonies were observed. The growth 

characteristics indicated that the organism might be A. paragallinarum. Similar to the findings 

of Quinn et al. (2011), Priya et al. (2012), Akter et al. (2014), Crispo et al. (2019), and Anne et 

al. (2022). In Gram's staining, the morphology of the isolated bacteria exhibited gram-negative, 

short rods arranged in singles or pairs, which is similar to the findings of Ali et al. (2013), and 

Akter et al. (2016). In biochemical tests, the bacteria revealed negative reactions in the MR test, 

Indole test, V-P test, and catalase test, which is similar to the findings of Kaur et al. (2004), 

Akter et al. (2013), and Beiranvand et al. (2022), and the bacteria revealed positive reactions in 

the TSI and citrate tests within 24 hours of incubation, which is similar to the findings of Kaur 

et al. (2004), Khatun (2016), and Fauziah et al. (2021). 

 

The present cases were successfully treated with gentamicin sulfate (one drop in each affected 

eye twice per day) for five successive days, coupled with Enrofloxacin 10% (1 ml per 1 liter of 

drinking water) for five days. The improvement was noted 72 hours post-treatment and fully 

recovered, which is in agreement with a case reported by Akhtar et al. (2001). In conclusion, 

the chickens were successfully treated with gentamicin sulfate and 10% enrofloxacin, which 

was the most effective antibiotic for respiratory disease in chickens. To prevent the reoccurrence 

of the infection in carrier chickens, it is advisable to vaccinate them with an inactivated coryza 

vaccine. However, further examinations are needed to isolate and characterize the locally 

prevalent serotypes of A. paragallinarum, and research work will also extend to the production 

of a vaccine to control infectious coryza in chickens in Ethiopia. 
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3.7.2. Newcastle disease in layers hens 

 

Abstract  

 

Newcastle disease (ND) is a contagious viral disease of birds, and chickens are highly 

susceptible to infection with the Newcastle disease virus. This case report describes the clinical 

findings, postmortem findings, and laboratory PCR results of Newcastle disease in layer hens. 

A phone call was received from a small poultry farm, Bishoftu, with a history of six chickens 

died with twisted necks and another six chickens changed the color of their feces to green, and 

depressed that started four days ago. Clinical signs were severe depression, swollen eyelids, 

paralyzed wings and legs, greenish diarrhea, dyspnea, sneezing, and rales. Post-mortem 

inspection showed hemorrhagic intestine and trachea, and pin-point hemorrhagic ulcers at the 

proventriculus glands and cecal tonsils. Cloacal and tracheal swabs were collected, PCR test 

was performed at the animal health institute (Sebeta) to detect NDV, and it was positive. Based 

on the history, clinical diagnosis, postmortem findings, and laboratory PCR results, the case was 

diagnosed as Newcastle. To protect against the secondary bacterial complication, 

oxytetracycline powder (20 mg/kg) with feed was given continuously for 5 days. After two days 

of therapy, the isolated layer hens died and the others recovered. Early isolation of infected 

chickens, adequate ventilation in the poultry house, and proper biosecurity are recommended to 

minimize deaths and prevent the spread of the disease. 

 

Key word: Chicken, Newcastle, PCR, Post mortem 
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Introduction  

 

Newcastle disease (ND) is a serious and commonly fatal viral poultry disease that causes 

economic losses to commercial poultry farmers over the world (Qin et al., 2008; Rezaeianzadeh 

et al., 2010; Diel et al., 2012; Ashraf and Shah, 2014). The Newcastle disease virus (NDV) is 

an enveloped virus of paramyxoviridae with a negative-sense, single-stranded, nonsegmented 

RNA genome (Adi et al., 2010; Worku et al., 2022). The nucleocapsid protein (NP), 

phosphoprotein (P), matrix protein (M), fusion protein (F), haemagglutinin-neuraminidase 

(HN), and RNA-dependent RNA polymerase (L) proteins are among the at least six key genes 

found in the genome (Perozo et al., 2012; Radwan et al., 2013). Based on their pathogenicity in 

chickens, the strains are categorized as highly virulent (velogenic), moderate (mesogenic), or 

avirulent (lentogenic) (East et al., 2006). 

 

The ND virus can be transmitted directly from diseased to healthy birds through oral and 

respiratory routes (Sharif et al., 2014). Rodents, insects, dogs, fleas, and scavenging animals 

can mechanically spread contaminated feces (Ullah et al., 2004). The virus strain that causes 

ND in chickens determines its pathogenicity, but other factors such as dose, mode of 

administration, age of the bird, and environmental factors also play a role (Jaganathan et al., 

2015). In general, a chicken's susceptibility to the illness increases with age (Wakamatsu et al., 

2006). 

 

Clinical signs seen in birds infected with Newcastle disease vary widely (Worku et al., 2022). 

The respiratory system can cause rales, coughing, sneezing, and gasping, while the neurological 

system can cause tremors, paralyzed wings and legs, twisted necks, circling, clonic spasms, and 

occasionally total paralysis (Nabila et al., 2014; Messai et al., 1019). Other common symptoms 

include greenish diarrhea, depression and inappetence, a partial or complete decrease in egg 

production, and a rise in the number of eggs with abnormal shapes (Okwor et al., 2011; Abolnik, 

2017). The ND lesions were dehydrated and dull with some neurological symptoms, such as 

hemorrhagic tracheitis and pin-point hemorrhage in the proventriculus glands' tips and caecal 

tonsils (Aldous and Alexander, 2010; Das et al., 2018). The following diseases have clinical 

symptoms with Newcastle disease: fowl cholera, highly pathogenic avian influenza, laryngitis, 
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diphtheritic form of the (Abdisa and Tagesu, 2017). Diagnosis of NDV is based on history, 

clinical signs, postmortem findings and lesions, but laboratory confirmation must be done 

(Aliyu et al., 2015; Das et al., 2018). Isolation of virus and serological diagnostics such as HI 

Test, ELISA and real time PCR confirm the presence of NDV (Ashraf and Shah, 2014; 

Getabalew et al., 2019). 

 

The treatment cost of Newcastle disease in poultry flocks increases economic losses and the egg 

quality of ND affected flocks is decreased due to the use of antibiotics (Sharif et al., 2014). 

Vaccination is the most successful tool for prevention of ND, and good biosecurity measures 

are essential to prevent Newcastle disease in poultry flocks (Aldous and Alexander, 2010; 

Meher et al., 2020). Biosecurity measures include minimizing stress on birds, quarantine 

measures, vectors control, proper management, killing of ND virus, rearing of disease-free 

poultry flocks, zoning of outbreak area, proper disposal of dead birds, and regular surveillance 

of carrier birds (Roy, 2012; Apopo et al., 2020). ‘‘This case report describes the clinical finding, 

postmortem finding and laboratory PCR result of Newcastle disease in layers hens”. 

 

Case description  

 

A phone call was received from a small poultry farm, Bishoftu, on February 17, 2023, with the 

history of six chickens who died with twisted necks; six of the chickens changed the color of 

their feces into green diarrhea; and six of the chickens were depressed that started four days ago. 

The owner mentioned that he had 1000 chickens, and the chickens were bought from one of his 

friends' farms within three months. A farm visit indicated inadequate ventilation in the poultry 

house and very poor structural and operational biosecurity. Clinical signs seen were severe 

depression, swollen eyelids, paralyzed wings and legs, greenish diarrhea, dyspnea, sneezing, 

and rales (figure 61). Based on the history and clinical findings, lists of differential diagnoses 

were made, including Newcastle disease, acute fowl cholera, poisoning, and Marek’s disease, 

which were tentatively diagnosed. 

 



151 
 

  

Figure 61: Indicating isolated chickens with greenish diarrhea (A) and paralyzed wing and leg 

chicken (B). 

 

Post mortem findings  

 

Post-mortem inspection showed hemorrhagic intestine and trachea, pin-point hemorrhages, 

ulcers at the proventriculus glands, and cecal tonsils (Figure 62). 

  

A B 

A B 
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Figure 62: Indicating pin point hemorrhages ulcers at the proventriculus glands(A) and cecal 

tonsils (B) haemorrhagic intestine (C) and trachea (D). 

 

Laboratory investigation and findings 

 

Cloacal and tracheal swap samples were collected from five live chickens using sterile swaps, 

and immediately the swaps were put into virus transport media and given to the Animal Health 

Institute, Sebeta, for confirmatory diagnosis. PCR was used to detect NDV from the 

homogenized swap samples obtained from the cloacal and tracheal swabs taken directly using 

the pair of primers and probes’ targeting the M gene that were specific to the virulent strains of 

NDV, which showed that out of 5 pooling samples, all samples were positive in PCR (Figure 

63). Finally, it was concluded based on the history, clinical findings, postmortem findings, and 

laboratory PCR results that the final diagnosis was Newcastle. 

C 
D 
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Figure 63: Indicating 5 outbreak samples standard curve (Ct value 23.103). 
 

Case management and treatment 

 

To protect against the secondary bacterial complication, oxytetracycline powder 20% (Ashish 

Life Science Pvt. Ltd.) at 20 mg/kg with feed was given continuously for 5 days. Beside the 

treatment, the owner was advised to isolate the depressed chicken, provide adequate ventilation 

in the poultry house, and practice proper biosecurity. After two days of therapy, the isolated 

layer hens died and the others recovered (Figure 64). 

 

 

Figure 64: Indicating healthy layers hens after the outbreak of the infection. 
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Discussion  

 

Newcastle disease (NCD) is a contagious viral disease of chickens. The current case was 

asserted as Newcastle based on the history, clinical findings, post-mortem findings, and 

laboratory PCR result. The major clinical signs observed in this case report were severe 

depression, swollen eyelids, paralyzed wings and legs, greenish diarrhea, dyspnea, sneezing, 

and rales at ante-mortem. This is in agreement with reports by Lawal et al. (2015), Abdu et al. 

(2004), and Mariappan et al. (2018), who confirmed similar signs as tentative in the diagnosis 

of ND in infected birds. The post-mortem findings shown were haemorrhagic intestine and 

trachea, and pin-point haemorrhagic ulcers at the proventriculus glands and cecal tonsils. 

Similar observations were made with Ratih et al. (2017), Mariappan et al. (2018), Ahmed and 

Odisho (2018), and Mostaree et al. (2021). 

 

In the present case report, PCR was used to detect NDV from the homogenized swap samples 

of affected chickens obtained from the cloacal and tracheal swabs taken directly using the pair 

of primers and probes’ targeting the M gene that were specific to the virulent strains of NDV, 

which showed that out of 5 pooling samples, all samples were positive in PCR; these results 

were in line with those mentioned by Garcia (2016), Dhaygude et al. (2017), Shadood and 

Najem (2021), and Villalobos-Agüero et al. (2022). 

 

In the present case study, to protect against the secondary bacterial complication, the chickens 

were treated with oxytetracycline powder at 20% (20 mg/kg) with feed, given continuously for 

5 days, but the isolated layer hens were died and the others were recovered. Inconclusion, Early 

isolation of infected chickens, adequate ventilation in the poultry house, and proper biosecurity 

are recommended for the prevention of the disease. 
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4. CONCLUSION AND RECOMMENDATIONS 

 

This case study illustrated different diseases including bacteria, virus, fungus, protozoa, 

metabolic, parasitic and tumor cases of animals examined at Professor Feseha Gebreab 

Memorial-VTH and SPANA, AAU, CVMA, and private farms in Bishoftu. The study also 

showed that application of thorough clinical case handling protocols, rigorous and prompt 

treatment with rational drugs and thorough follow-up has a paramount role in reducing the 

impact of diseases on the animals, the owner and the country in general. Besides, antimicrobial 

therapy coupled with supportive therapy could minimize the animal suffering and hence 

facilitate recovery. However, drugs used in this study were not supported with sensitivity tests 

which could have been helpful to select the most effective drugs. Some diseases require due 

follow-up as inpatient and some require imaging facilities, for better care and diagnosis, 

respectively. 

 

Based on the above conclusions the following recommendations are forwarded; 

 

 Confirmatory diagnosis through proper sample collection is essential for effective 

treatment to maintaining animal welfare and limiting the risk of disease transmission to 

other animals and humans, 

 Post treatment follow-up record is essential in animal health facilities and in private 

animal farms for obtaining information about status of diseased animals and treatment 

responses. 

 Animal owners and farm attendants require awareness-raising training on early 

admission of diseased animals to veterinary clinics or consulting professionals in 

addition to the successful implementation of veterinary advice, and 

 Research towards the development of vaccines and/or effective drugs should be 

encouraged for those economically important disease that have no vaccines and/or 

effective drugs in Ethiopia. 

 

 



156 
 

5. REFERENCES 

 

Abalaka, S., Sani, N., Idoko, I., Tenuche, O. and Ejeh, S. (2020): Acute Ruminal Drinking in a 

2-week-old Male Friesian Crossbred Calf. Sahel Journal of Veterinary Sciences, 17(3), 

37-40. 

Abd El-Raof, Y., Ghanem, M. and Galbat, S. (2007): Cryopreservation of rumen protozoa using 

three different cryoprotectant methods in sheep. In The Second Scientific Conference, 

Fac. Vet. Med., Benha University-Ras Sedr (pp. 25-28). 

Abdela, M., Teshale, S., Gobena, M., Zewde, A., Jaleta, H., Gumi, B. and Ameni, G. (2021): 

Epidemiology of Epizootic Lymphangitis Among Carthorses in Ethiopia. Frontiers in 

Veterinary Science, 1359. 

Abdel-Megeed, K., Hassan, S., El-Ezz, N. and Farag, T. (2014): Diagnosis of monieziasis using 

adult Moniezia expansa affinity partially purified antigen. Global Veterinaria, 13(5), 

814-819. 

Abdelnabi, G., Elowni, E. and Abdalla, H. (2011): Prevalence of gastrointestinal helminths in 

sheep from central Kordofan, Sudan. Journal of Veterinary Medicine and Animal 

Production, 2(2), 90-104. 

Abdeta D., Zenebe T., Fikirte L., Negessu D., Hirpha E. (2015): Retrospective Survey on Major 

Cattle Diseases in Guto Gida woreda, Eastern Wollega, Nekemte, Ethiopia. Science, 

Technology and Arts Research Journal, 4: 120-123. 

Abdisa T. (2017): Review on Practical Guidance of Veterinary Clinical Diagnostic Approach. 

International Journal of Veterinary Science and Research, 3(1): 030-049. 

Abdisa, T. (2017): Review on equine epizootic lymphangitis and its impact in Ethiopia. J Vet 

Med Res, 4(5), 1087. 

Abdisa, T. and Tagesu, T. (2017): Review on Newcastle disease of poultry and its public health 

importance. J. Vet. Sci. Technol, 8(3), 441. 

Abdu, P., Manchang, T. and Saidu, L. (2004): The epidemiology and Clinicopathological 

manifestations of Newcastle disease in Nigerian Local chickens. In Proceedings of the 

41st congress of the Nigerian Veterinary Medical Assocication, NVRI, Vom, Nigeria 

(Vol. 57). 



157 
 

Abdullah, A., Ismail, M., Balakrishnan, K., Bala, J., Hani, H., Abba, Y. and Mohd-Lila, M. A. 

(2015): Isolation and phylogenetic analysis of caprine Orf virus in Malaysia. 

VirusDisease, 26(4), 255-259. 

Abdullah, F., Adamu, L., Osman, A., Haron, A., and Saharee, A. (2013): Clinical management 

of stage III infectious bovine keratoconjunctivitis associated with Staphylococcus aureus 

in a dairy cow: a case report. IOSR Journal of Agricultural and Veterinary Science, 4(4), 

69-73. 

Abdullah, F., Naidu, N., Sadiq, M., Abba, Y., Tijjani, A., Mohammed, K. and Saharee Omar, 

A. R. (2015): Prevalence of Moraxella ovis infection in goats under the Ladang Angkat 

Programme, Universiti Putra Malaysia: A cross-sectional study. IOSR Journal of 

Agriculture and Veterinary Science, 8(11), 99-102. 

Abdullah, F., Radzuan, N., Tijjani, A., Adamu, L., Abba, Y., Mohammed, K. and Haron, A. 

(2014). Stage II keratoconjunctivitis in a goat: a case report. IOSR Journal of Agriculture 

and Veterinary Science, 7(1), 16-18. 

Abdullahi, A., Abdullahi, J., Bale, A., Sackey, G., Musa, M and Babashani R. (2019): Detection 

and clinical manifestation of ulcerative lymphangitis in horses in Zaria and Kontagora 

Emirates, Nigeria. Savannah. Vet. J. 2:1-6. 

Abebe, E., Gugsa, G. and Ahmed, M. (2020): Review on major food-borne zoonotic bacterial 

pathogens. Journal of tropical medicine. Hindawi Journal of Tropical Medicine, 

2020(19), 4674235. 

Abebe, R., Abera, M., Denbarga, Y., Suleyman, M., Fekadu, A., Abunna, F. and Tune, B. 

(2020): Prevalence, risk factors and bacterial causes of bovine mastitis in southern 

Ethiopia. Ethiopian Veterinary Journal, 24(1),52-68 

Abedin, S. (2020): Canine transmissible venereal tumor: A review. Journal of Entomology and 

Zoology Studies, 8(2), 596-599. 

Abeka, Y. (2019): Review on canine transmissible venereal tumor (CTVT). Cancer therapy and 

Oncology International Journal, 14(4), 1-9. 

Abolnik, C. (2017): History of newcastle disease in South Africa. Onderstepoort Journal of 

Veterinary Research, 84(1), 1-7. 

Abou Zaid, A. (2001): Coreynebacterium pseudotuberculosis in buffaloes and es and sheep. 

Veterinary Medical Journal, 49(3), 435-450. 



158 
 

Abrahão, J., Campos, R., Trindade, G., Guedes, M., Lobato, Z., Mazur, C. and Kroon, E. G. 

(2009): Detection and phylogenetic analysis of Orf virus from sheep in Brazil: a case 

report. Virology Journal, 6(1), 1-4. 

Abreu, C., Edwards, E., Edwards, J., Gibbons, P., Leal de Araújo, J., Rech, R. and Uzal, F. 

(2017): Blackleg in cattle: a case report of fetal infection and a literature review. Journal 

of Veterinary Diagnostic Investigation, 29(5), 612-621. 

Abutarbush, S. and Radostits, O. (2005): Jejunal hemorrhage syndrome in dairy and beef cattle: 

11 cases (2001 to 2003). The Canadian veterinary journal, 46(8), 711. 

Abutarbush, S., Carmalt, J., Wilson, D., O’Connor, B., Clark, E. and Naylor, J. (2004): Jejunal 

hemorrhage syndrome in Canadian beef cows. The Canadian Veterinary Journal, 45(1), 

48. 

Acha, P. and Szyfres, B. (2001): Salmonellosis. Zoonoses and Communicable Diseases 

Common to Man and Animals. Pan American Health Organization, Washington, 223-

246. 

Adam, B., Dawit, A., Tilaye, T., Henrietta, L., Catherine, H. and Stefan, B. (2018): Strategies 

for animal disease control in Ethiopia: A review of policies, regulations and actors. 

Journal of Veterinary Medicine and Animal Health, 10(12), 256–265. 

Adams, H. (2001): Endocrine pharmacology. Veterinary Pharmacology and Therapeutics. 8th 

Edition. Iowa State University Press, USA, 593-672. 

Adaska, J., Aly, S., Moeller, R., Blanchard, P., Anderson, M., Kinde, H. and Uzal, F. (2014): 

Jejunal hematoma in cattle: a retrospective case analysis. Journal of Veterinary 

Diagnostic Investigation, 26(1), 96-103. 

Adedokun, R., Fagbohun, O., Akinlabi, E., Adebiyi, T., Otuh, P., Jeremiah, O. and Emikpe, B. 

O. (2020): Clinicopathological features, molecular diagnosis and treatment of epizootic 

lymphangitis in a donkey at a university zoological garden: a case report. Comparative 

Clinical Pathology, 29, 899-903. 

Adi, A., Astawa, N., Putra, K., Hayashi, Y. and Matsumoto, Y. (2010): Isolation and 

characterization of a pathogenic Newcastle disease virus from a natural case in 

Indonesia. Journal of Veterinary Medical Science, 72(3), 313-319. 

Agrawal, V., Das, G., Jaiswal, A., Jayraw, A., Jatav, G., Shakya, M., and Jamara, N. (2023): 

First report on molecular identification of Babesia bigemina in a nervous signs evident 



159 
 

naturally infected holstein-friesian cattle from Central India. Indian Journal of Animal 

Research, 57(3), 377-380. 

Aguilar, X., López-Olvera, J., Ribas, M., Begovoeva, M., Velarde, R., Cardells, J. and Cabezón, 

O. (2019): Mycoplasma conjunctivae in insect vectors and anatomic locations related to 

transmission and persistence. Veterinary microbiology, 228, 7-11. 

Ahmed, A. and Odisho, S. (2018): Isolation identification and pathotyping of Newcastle disease 

viruses form naturally infected chickens in iraqi kurdistan region. The Iraqi J. of Agri. 

Sci, 49(1), 132-141. 

Ahmed, A., Dar, M., Bhat, A., Jena, B., Mishra, G. and Tiwari, R. (2015); Study on haemato-

biochemical profile in goats suffering from gastrointestinal parasitism in Jaipur district 

of Rajasthan. Journal of livestock Science, 6, 52-55. 

Ahmed, H. (2022): Antibiotic resistances of Salmonella spp. in rectal samples from farm 

animals in Al-Diwaniyah City, Iraq. Al-Qadisiyah Journal of Veterinary Medicine 

Sciences, 21(1). 

Aiello, S., Moses, M. and Allen, D. (2016): The Merck Veterinary Manual 11th ed., Merck and 

CO. Inc., Kenilworth, NJ, SAD, 3177-3181. 

Aitken, I. (2008). Tumours in Lambs and Sheep’s. Diseases of Sheep, 443. Fourth Edition 

Akalu, A. (2017): Status of parturient paresis (hypocalcaemia and milk fever) on dairy farm in 

Addis Ababa City, Ethiopia. Eur J Appl Sci, 9, 6-10. 

Åkerstedt, J. and Hofshagen, M. (2004): Bacteriological investigation of infectious 

keratoconjunctivitis in Norwegian sheep. Acta Veterinaria Scandinavica, 45(1), 1-8. 

Akhtar, S., Bhatti, A. and Muhammad, K. (2001): Short Communication Clinico-Therapeutic 

Observations on an Outbreak of Infectious Coryza. International Journal of Agriculture 

and Biology., 03(4):531-532. 

Akter, M., Khan, M., Rahman, M., Kabir, S. and Khan, M. (2016): Epidemic behavior of the 

etiological agent of infectious coryza in layer chicken of Bangladesh with isolation, 

identification and pathogenicity study. Asian Journal of Medical and Biological 

Research, 2(1), 82-94. 

Akter, S., Ali, M., Das, P. and Hossain, M. (2013): Isolation and identification of Avibacterium 

paragallinarum, the causal agent of infectious coryza (IC) from layer chickens in 



160 
 

Bangladesh. Journal of the Bangladesh Agricultural University, 11(452-2016-35541), 

87-96. 

Akter, S., Saha, S., Khan, K., Amin, M. and Haque, M. (2014): Isolation and identification of 

Avibacterium paragallinarum from layer chickens in Gazipur, Bangladesh. Microbes 

and Health, 3(1), 9-11. 

AL, K. and Muhsen, A. (2016): epizootic lymphangitis in drought horse of Basrah province, ((a 

case report)). Basrah Journal of Veterinary Research, 15(1). 

Alam, M., Das, B., Hassan, M., Ahaduzzaman, M., Al Faruk, M. and Hasanuzzaman, M. (2014): 

Ruminal acidosis-A case compilation study in SAQ Teaching Veterinary Hospital, 

Bangladesh. Veterinary World, 7(1), 38. 

Alberti, A., Addis, M., Chessa, B., Cubeddu, T., Profiti, M., Rosati, S. and Pittau, M. (2006): 

Molecular and antigenic characterization of a Mycoplasma bovis strain causing an 

outbreak of infectious keratoconjunctivitis. Journal of Veterinary Diagnostic 

Investigation, 18(1), 41-51. 

Alberti, A., Pirino, S., Pintore, F., Addis, M., Chessa, B., Cacciotto, C. and Pittau, M. (2010): 

Ovis aries Papillomavirus 3: a prototype of a novel genus in the family Papillomaviridae 

associated with ovine squamous cell carcinoma. Virology, 407(2), 352-359. 

Albornoz, L. and Sali, G. (2012): Reporte de un caso de actinobacilosis enzoótica en vaquillonas 

Holando en sistema pastoril. Veterinaria (Montevideo), 48(188), 29-31. 

Aldous, E. and Alexander, D. (2008): Newcastle disease in pheasants (Phasianus colchicus): a 

review. The Veterinary Journal, 175(2), 181-185. 

Aleman, M. and Spier, S. (2002): Corynebacterium pseudotuberculosis infection. Large animal 

internal medicine, 3rd ed. St. Louis: Mosby Co, 10761084. 

Alexandersen, S., Brotherhood, I and Donaldson, A (2002): Natural aerosol transmission of 

Foot and mouth disease virus to pigs: Minimal infection dose for strain O1 Lausanne. 

Journal of Epidemiology and Infection; 128: 301 - 312. 

Ali, M., Hossain, M., Akter, S., Khan, M. and Hossain, M. (2013): Pathogenesis of infectious 

coryza in chickens (Gallus gallus) by Avibacterium paragallinarum isolate of 

Bangladesh. The Agriculturists, 11(1), 39-46. 



161 
 

Ali, S., Al-Obaidi, Q., Aliraqi, O. and Alhamo, M. (2020): Clinical, Hematological and Some 

Serum Biochemical Alterations in Local Cows Affected with Milk Fever in Gogjalee 

Region, Mosul, Iraq. Egyptian Journal of Veterinary Sciences, 51(2), 143-151. 

Aliyu, A., Maikenti, J., Aimankhu, O., Ayuba, S., Ahmed, H., Haruna, A and Idris, A. (2020): 

Helminth Parasites of Goats and Sheep at Slaughter House in Lafia, Nasarawa State, 

Nigeria. Fudma Journal of sciences, 4(2), 34-40. 

Aliyu, H., Sa'idu, L., Abdu, P. and Oladele, S. (2015): Retrospective analysis of Newcastle 

disease diagnosed at the poultry clinic of Ahmadu Bello University, Zaria, Nigeria. 

Sokoto Journal of Veterinary Sciences, 13(3), 42-48. 

Al-Katib, W. A. and Dennis, S. (2009): Ovine genital actinobacillosis: a review. New Zealand 

Veterinary Journal, 57(6), 352-358. 

Allison, A., Kohler, D., Ortega, A., Hoover, E., Grove, D., Holmes, E. and Parrish, C. (2014): 

Host-specific parvovirus evolution in nature is recapitulated by in vitro adaptation to 

different carnivore species. PLoS pathogens, 10(11), e1004475. 

Almaw, G., Zerihun, A. and Asfaw, Y. (2008): Bovine mastitis and its association with selected 

risk factors in smallholder dairy farms in and around Bahir Dar, Ethiopia. Tropical 

animal health and production, 40, 427-432. 

Al-Sabaawy, H. and Al-Sadi, H. (2021): Papilloma and granulomatous tumors of the oral cavity 

mucosa of sheep in Mosul area. In IOP Conference Series: Earth and Environmental 

Science,761(1), 012100).  

Al-Sabaawy, H. and Sultan, A. (2022): Histopathological finding about different type of tumor 

that affected skin of sheep. Iraqi Journal of Veterinary Sciences, 36(1), 139-143. 

Al-Salihi, K., Al-Dabhawi, A., Ajeel, A., Erzuki, I. and Ali, T. (2020): Clinico-histopathological 

and immunohistochemical study of ruminant’s cutaneous papillomavirus in Iraq. 

Veterinary medicine international, 2020:5691974.  

Altman, K., Kelman, M. and Ward, M. (2017): Are vaccine strain, type or administration 

protocol risk factors for canine parvovirus vaccine failure? Veterinary 

microbiology, 210, 8-16. 

AM Farghali, H., KA Khatem, K. and A Shamaa, A. (2020): Review on the common surgical 

affections in sheep and goats. Journal of Applied Veterinary Sciences, 5(3), 40-48. 



162 
 

Amaral-Phillips, D. (2014): Clinical and Subclinical hypocalcaemia or milk fever in dairy cows. 

Accessed on April 02, 2017. 

Ambhore, S., Khan, M., Chavhan, S., Bhikane, A., Gaikwad, N. and Bhonsle, A. (2018): 

Clinico-pathological studies on black quarter in cattle: Indian J. Vet. Pathol., 42(3) :155-

159. 

Ameni, G and Terefe, W. (2004): A cross-sectional study of epizootic lymphangitis in cart-

mules in western Ethiopia. Prev. Vet. Med. 686: 93-99. 

Ameni, G. (2006): Preliminary trial on the reproducibility of epizootic lymphangitis through 

experimental infection of two horses. The Veterinary Journal, 172(3), 553-555. 

Ameni, G. and Siyoum, F. (2002): Study on histoplasmosis (epizootic lymphangitis) in cart-

horses in Ethiopia. Journal of Veterinary Science, 3(2), 135-139. 

Andreazza, D., Wouters, A., Watanabe, T., Boabaid, F., Wouters, F., Souza, F. and Driemeier, 

D. (2013): Caracterização patológica e imuno-histoquímica das lesões de actinobacilose 

em bovinos. Pesquisa Veterinária Brasileira, 33, 305-309. 

Angelo, P., Alessandro, S., Noemi, R., Giuliano, B., Filippo, S. and Marco, P. (2009): An 

atypical case of respiratory actinobacillosis in a cow. Journal of Veterinary Science, 

10(3), 265-267. 

Angelos, J., Clothier, K., Agulto, R., Mandzyuk, B. and Tryland, M. (2021): Relatedness of type 

IV pilin PilA amongst geographically diverse Moraxella bovoculi isolated from cattle 

with infectious bovine keratoconjunctivitis. Journal of Medical Microbiology, 70(2). 

Anne, N., Malmarugan, S., Prabhu, M. and Rajeswar, J. (2022): Isolation and molecular 

serotyping of Avibacterium paragallinarum from desi birds. Indian J Anim Health, 

61(1), 78-83. 

Anteneh, S., Guadu, T., Fentahun, T. and Chanie, M. (2012): Incidence of Milk Fever on Dairy 

Cows and Its Risk Factors in Gondar Town, Northwest Ethiopia. International Journal 

of Natural Sciences, 2(4), 104–107. 

Antonov, A. (2015): Successful treatment of canine transmissible venereal tumor using 

vincristine sulfate. Advances in Research, 5(5), 1-5. 

Antonsson, A and Hansson, B. (2002): Healthy skin of many animal species harbors 

papillomaviruses which are closely related to their human counterparts. Journal of 

Virology, 76(24), 12537-12542. 



163 
 

Apopo, A., Kariithi, H., Ateya, L., Binepal, Y., Sirya, J., Dulu, T. and Afonso, C. (2020): A 

retrospective study of Newcastle disease in Kenya. Tropical animal health and 

production, 52, 699-710. 

Aroch, I., Harmelin, A., Saran, A., Levin, D. and Shpigel, N. (2003): Experimental 

Corynebacterium pseudotuberculosis mastitis in dairy cows. Veterinary record, 153(24), 

746-750. 

Arora, N., Tufani, N. and Kumar, T. (2011): Grain Overload in a Buffalo and its Therapeutic 

management. Intas polivet, 12(2), 315-317. 

Arulmozhi, A., Balasubramaniam, G., Ponnudurai, G., Sivaseelan, S. and Balachandran, P. 

(2011): Mixed intercurrent infection of Moniezia with Strongyle, Strongyloid, Trichuris 

and Coccidiosis in a goat-a case report. North-East Veterinarian, 11(3), 18-19. 

Arzik, Y., Kizilaslan, M., White, S., Piel, L. and Çınar, M. (2022): Genomic Analysis of 

Gastrointestinal Parasite Resistance in Akkaraman Sheep. Genes, 13(12), 2177. 

Asefa, S., Ali, A., Ayele, B., Derso, S., Asefa, A., Agumas, B. and Adugna, T. (2020): 

Comparative study of ruminal disorders with pathophysiology of ruminal fluid and 

hematological changes in sheep, Northwest Ethiopia. 

Asfaw, M. and Fentahun, T. (2020): Treatment trials of epizootic lymphangitis with local 

medicinal plants: a review. Online Journal of Animal and Feed Research, 10(4), 158-

166. 

Ashfaq, M., Razzaq, A., and Hassan, S. (2015): Factors affecting the economic losses due to 

livestock diseases: a case study of district Faisalabad. Pakistan journal of agricultural 

sciences, 52(2). 

Ashraf, A. and Shah, M. (2014): Newcastle disease: present status and future challenges for 

developing countries. African Journal of Microbiology Research, 8(5), 411-416. 

Aslan, Ö. and Oruc, E. (2010): Is it possible to treat equine papillomatosis with ivermectin given 

orally. Kafkas Univ Vet Fak Derg, 16(6), 1065-1068. 

Asmare, K., Sheferaw, D., Aragaw, K., Abera, M., Sibhat, B., Haile, A., Kiara, H., Szonyi, B., 

Skjerve, E., Wieland, B. (2016): Gastrointestinal nematode infection in small ruminants 

in Ethiopia: A systematic review and meta-analysis. Acta Tropica, 160: 68-77. 

Asresie A. and Zemedu, C. (2015): Contribution of Livestock sector in Ethiopian Economy: A 

Review. Advanced Life Science and Technology, 29. 



164 
 

Assis, R., Lobato, F., Serakides, R., Santos, R., Dias, G., Nascimento, R. and Uzal, F. (2005): 

Immunohistochemical detection of Clostridia species in paraffin-embedded tissues of 

experimentally inoculated guinea pigs. Pesquisa Veterinária Brasileira, 25, 4-8. 

Atiyah, K. and Azzal, G. (2022): Biological Study of Moniezia spp Isolated from Slaughtered 

Sheep in Basrah Provence, Southern Iraq. Journal of Global Scientific Research, 7(4), 

2227-2233. 

Aweke, S. and Mekbib, B. (2017): Major Production Problems of Dairy Cows Different Farms 

Scales Located in the Capital City, Addis Abebe, Ethiopia. J Vet Sci Technol. 8 (6), 483.  

Ayelet, G., Mahapatra, M., Gelaye, E., Egziabher, B., Rufaeal, T. and Sahle, M. (2009): Genetic 

characterization of foot-and-mouth disease viruses, Ethiopia, 1981– 2007. Emerg. Infect. 

Dis., 15, 1409 –1417. 

Azad, M., Saha, S., Alam, M., Monoura, P., Giasuddin, M., Islam, S. and Alam, J. (2016): 

Epidemiological investigation and phylogenetic analyses of contagious ecthyma virus 

from goat in Bangladesh. Asian Journal of Medical and Biological Research, 2(4), 555-

561. 

Aziz, P., Kamal, K., Gaurav, K. and Saini, M. (2019): Actinobacillosis in a cross-bred heifer: A 

case report. Journal of Entomology and Zoology Studies, 7(1), 278-279. 

Badr, H., Roshdy, H., Kilany, W., Elfeil, W., Sedik, A., Mohammed, W. and Shalaby, A. (2022): 

Isolation and Molecular Identification of Avibacterium Paragallinarum in Suspected 

Cases of Poultry. Journal of Advanced Veterinary Research, 12(3), 253-258. 

Bagge, E., Lewerin, S., and Johansson, K. (2009): Detection and identification by PCR of 

Clostridium chauvoei in clinical isolates, bovine faeces and substrates from biogas plant. 

Acta Veterinaria Scandinavica, 51(1), 1-9. 

Baipoledi, E., Matho, G., Letshwenyo, M., Chimbombi, M., Adom, E., Raborokgwe, M and 

Hyera, J. (2004): Foot and mouth disease in Botswana, The Veterinary Journal, 168, 93-

99. 

Baird, G. and Fontaine, M. (2007): Corynebacterium pseudotuberculosis and its role in ovine 

caseous lymphadenitis. J Comp Pathol. 137(4):179-210. 

Bal, M., Mahajan, V., Filia, G., Kaur, P. and Singh, A. (2016): Diagnosis and management of 

bovine babesiosis outbreaks in cattle in Punjab state, Veterinary World, 9(12): 1370-

1374.  



165 
 

Balasubramanian, R., Im, J., Lee, J., Jeon, H., Mogeni, O., Kim, J. and Marks, F. (2019): The 

global burden and epidemiology of invasive non-typhoidal Salmonella infections. 

Human vaccines & immunotherapeutics, 15(6), 1421-1426. 

Banerjee, A. and Ghosh, C. (2021): Diagnosis and management of cutaneous bovine 

papillomatosis. Intas Polivet, 22(1), 89-90. 

Barda, B., Sayasone, S., Phongluxa, K., Xayavong, S., Keoduangsy, K., Odermatt, P. and 

Keiser, J. (2017): Efficacy of moxidectin versus ivermectin against Strongyloides 

stercoralis infections: a randomized, controlled noninferiority trial. Clinical Infectious 

Diseases, 65(2), 276-281. 

Barkema, H., Schukken, Y. and Zadoks, R. (2006): Invited review: The role of cow, pathogen, 

and treatment regimen in the therapeutic success of bovine Staphylococcus aureus 

mastitis. Journal of dairy science, 89(6), 1877-1895. 

 Barnett, P., Geale, D., Clarke, G., Davis, J and Kasari, T. (2015): A review of OIE country 

status recovery using vaccinate-to-live versus vaccinate-to-die foot-and-mouth disease 

response policies I: benefits of higher potency vaccines and associated NSP DIVA test 

systems in post-outbreak surveillance. Trans. Bound. Emerg. Dis. 62:367–38.  

Barrett, B. (2003): Medicinal properties of Echinacea: a critical review. Phytomedicine, 10(1), 

66-86. 

Barrow, G. and Feltham, R. (2003): Cowan and Steel’s manual for identification of medical 

bacteria. 3rd (ed) Cambridge press. 

Bashir, S., Hussain, T., Dar, M., Dar, A., Bhat, A. and Farooq, J. (2015): Ruminal lactic acidosis 

in cow: clinical assessment. Journal of Livestock Science, 6, 73-76. 

Behera, S., Kurade, N., Monsang, S., Das, D., Mishra, K. and Mohanta, R. (2012): Clinico-

pathological findings in a case of canine cutaneous metastatic transmissible venereal 

tumor. Veterinarski arhiv, 82(4), 401-410. 

Beiranvand, S., Piri‐Gharaghie, T., Dehganzad, B., Khedmati, F., Jalali, F., Asad Alizadeh, M. 

and Momtaz, H. (2022): Novel NAD‐independent Avibacterium paragallinarum: 

Isolation, characterization and molecular identification in Iran. Veterinary Medicine and 

Science, 8(3), 1157-1165. 

Belayneh, R., Belihu, K. and Wubete, A. (2013): Dairy cows mastitis survey in Adama town, 

Ethiopia. Journal of Veterinary Medicine and Animal Health, 5(10), 281-287. 



166 
 

Bellaw, J., Krebs, K., Reinemeyer, C., Norris, J., Scare, J., Pagano, S and Nielsen, M. (2018): 

Anthelmintic therapy of equine cyathostomin nematodes–larvicidal efficacy, egg 

reappearance period, and drug resistance. International journal for parasitology, 48(2), 

97-105. 

Benzaouche, A., Dechicha, A., Abdelli, A., Tarzaali, D., Dahmani, A., Berbar, A. and Sahraoui, 

N. (2021): Prevalence and risk factors of Salmonella Spp in ovine flocks in the central 

region of Algeria. Veterinaria, 70(3), 281-291. 

Berghaus, R., McCluskey, B. and Callan, R. (2005): Risk factors associated with hemorrhagic 

bowel syndrome in dairy cattle. Journal of the American Veterinary Medical 

Association, 226(10), 1700-1706. 

Bhikane, A., Narladkar, B., Anantwar, L. and Bhokre, A. (2001): Epidemiology, clinico-

pathology and treatment of babesiosis in cattle. Indian veterinary journal, 78(8), 726-

729. 

Bhosale, R., Osmani, R., Ghodake, P., Shaikh, S. and Chavan, S. (2014): Mastitis: an intensive 

crisis in veterinary science. International Journal of Pharma Research and Health 

Sciences, 2(2), 96-103. 

Billinis, C., Mavrogianni, V., Spyrou, V. and Fthenakis, G. (2012): Phylogenetic analysis of 

strains of Orf virus isolated from two outbreaks of the disease in sheep in Greece. 

Virology journal, 9(1), 1-8. 

Birhan, G. and Chanie, M. (2015): A review on canine transmissible venereal tumor: from 

morphologic to biochemical and molecular diagnosis. Academic Journal of Animal 

Diseases, 4(3), 185-195. 

Birhanu, M., Leta, S., Mamo, G. and Tesfaye, S. (2017): Prevalence of bovine subclinical 

mastitis and isolation of its major causes in Bishoftu Town, Ethiopia. BMC research 

notes, 10(1), 1-6. 

Blackall, P. and Soriano‐Vargas, E. (2020): Infectious coryza and related bacterial infections. 

Diseases of poultry, pp890-906. 

Boelow, H., Krücken, J., Thomas, E., Mirams, G and von Samson-Himmelstjerna, G (2022): 

Comparison of FECPAKG2, a modified Mini-FLOTAC technique and combined 

sedimentation and flotation for the coproscopic examination of helminth eggs in horses. 

Parasites & vectors, 15(1), 1-18. 



167 
 

Boersema, J., Eysker, M. and Nas, J. (2002): Apparent resistance of Parascaris equorum to 

macrocylic lactones. The Veterinary Record, 150(9), 279. 

Boozer, L. and Macintire, D. (2005): Babesia gibsoni: An emerging pathogen in dogs. 

Compendium, 2, 33-42. 

Boscos, C. and Ververidis, C. (2004): Canine TVT–Clinical findings, diagnosis and treatment. 

Scientific Proceedings of the 29th World Small Animal Veterinary Association, 2(2015-

1776). 

Bozkurt, G., Kaya, F., Yildirim, Y., Yildiz, R., Gungor, O., Dogan, F. and Ayozger, L. (2023): 

The effect of multiple-dose ivermectin treatment on CD4+/CD8+ and the oxidative 

stress index in goats with udder viral papillomatosis. Research in Veterinary Science, 

157, 17-25. 

Bradley, A. (2002): “Bovine mastitis: an evolving disease,” Veterinary Journal. 164(2). 116–

128. 

Bramley, E., Lean, I., Fulkerson, W.  and Costa, N. (2005): Clinical acidosis in a Gippsland 

dairy herd. Australian veterinary journal, 83(6), 347-352. 

Braun, U., Schmid, T., Muggli, E., Steininger, K., Previtali, M., Gerspach, C. and Nuss, K. 

(2010): Clinical findings and treatment in 63 cows with haemorrhagic bowel syndrome. 

Schweizer Archiv fur Tierheilkunde, 152(11), 515. 

Braun, U., Stehle, C. and Ehrensperger, E. (2002): Clinical findings and treatment of listeriosis 

in 67 sheep and goats. Veterinary Record, 150(2), 38-42. 

Brennecke, J., Falkenberg, U., Wente, N. and Krömker, V. (2021): Are severe mastitis cases in 

dairy cows associated with bacteremia? Animals, 11(2), 410. 

Brocchi, E., Bergmann, I., Dekke, A., Paton, D., Sammin, D. and Greiner, M. (2006): 

Comparative evaluation of six ELISAs for the detection of antibodies to the 

nonstructural proteins of foot-and-mouth disease virus. Vaccine. 24:6966–79.  

Brown, C. and Bertone, J. (2002): The 5- minute veterinary consult equine. 1st edn., A Wolters 

Kluwer Co., Philadelphia.; 288- 289. 

Brugere-Picoux, J. (2008): Ovine listeriosis. Small Ruminant Research, 76(1-2), 12-20. 

Bueschel, D., Jost, B., Billington, S., Trinh, H. and Songer, J. (2003): Prevalence of cpb2, 

encoding beta2 toxin, in Clostridium perfringens field isolates: correlation of genotype 

with phenotype. Veterinary microbiology, 94(2), 121-129. 



168 
 

Bulhosa, L., Estrela-Lima, A., da Silva Solcà, M., Gonçalves, G., Larangeira, D., de Pinho, F. 

and Barrouin-Melo, S. (2020): Vincristine and ivermectin combination chemotherapy in 

dogs with natural transmissible venereal tumor of different cyto-morphological patterns: 

A prospective outcome evaluation. Animal reproduction science, 216, 106358. 

Bundina, L. and Engashev, S. (2015): The Distribution of intestinal nematode and the 

effectiveness of deworming horses in sports clubs the Moscow region. Veterinarija 

[Veterinary medicine], (5), 32-35. 

Byarugaba, D., Minga, U., Gwakisa, P., Katunguka-Rwakishaya, E., Bisgaard, M. and Olsen, J. 

(2007): Virulence characterization of Avibacterium paragallinarum isolates from 

Uganda. Avian Pathology, 36(1), 35-42. 

Cacciotto, C., Dore, G., Anfossi, A., Tore, G., Varoni, M., Demontis, M. and Alberti, A (2022): 

Development of immunodiagnostic tools for in situ investigation of Ovis aries 

papillomavirus 3 (OaPV3). Veterinary Research Communications, 1-9. 

Caffarena, R., Rabaza, A., Casaux, L., Rioseco, M., Schild, C., Monesiglio, C. and Riet-Correa, 

F. (2018): Natural lymphatic (“atypical”) actinobacillosis in cattle caused by 

Actinobacillus lignieresii. Journal of Veterinary Diagnostic Investigation, 30(2), 218-

225. 

Cahalan, S., Sheridan, L., Akers, C., Lorenz, I. and Cassidy, J. (2012): Atypical cutaneous 

actinobacillosis in young beef cattle. Veterinary Record, 171(15), 375. 

Callen, J. (2002): Neutrophilic dermatoses. Dermatologic clinics, 20(3), 409-419. 

Carter, H., Renaud, D., Steele, M., Fischer-Tlustos, A. and Costa, J. (2021): A narrative review 

on the unexplored potential of colostrum as a preventative treatment and therapy for 

diarrhea in neonatal dairy calves. Animals, 11(8), 2221. 

Cassano, N., Ferrari, A., Fai, D., Pettinato, M., Pellè, S., Del Brocco, L. and Vena, G. (2011): 

Oral supplementation with a nutraceutical containing Echinacea, methionine and 

antioxidant/immunostimulating compounds in patients with cutaneous viral warts. 

Giornale italiano di dermatologia e venereologia, 146(3), 191. 

Catroxo, M., Martins, A., Petrella, S., Souza, F and Nastari, B. (2013): Ultrastructural study of 

bovine papillomavirus during outbreaks in Brazil. International Journal of Morphology, 

31(2). 



169 
 

Ceci, L., Paradies, P., Sasanelli, M., De Caprariis, D., Guarda, F., Capucchio, M. and Carelli, G 

(2006): Haemorrhagic bowel syndrome in dairy cattle: possible role of Clostridium 

perfringens type A in the disease complex. Journal of Veterinary Medicine Series A, 

53(10), 518-523. 

Central Statistical Agency (CSA) (2018): Report on livestock and livestock characteristics, 

volume II, Addis Ababa. Statistical Bulletin; 2:587. 

Chamberlin, W., Middleton, J., Spain, J., Johnson, G., Ellersieck, M. and Pithua, P. (2013): 

Subclinical hypocalcemia, plasma biochemical parameters, lipid metabolism, 

postpartum disease, and fertility in postparturient dairy cows. Journal of dairy science, 

96(11), 7001-7013. 

Chamuah, J., Perumal, P., Singh, V., Mech, A. and Borkotoky, D. (2013): Helminth parasites 

of mithun (Bos frontalis)-An overview. Indian Journal of Animal Sciences 83 (3): 235–

237 

Chandravathi, T., Rama Devi, V., Satheesh, K., Ravi Kumar, P., Sudhakar, K. and Muralidhar, 

M. (2021): Pathological and molecular diagnosis of spontaneous cases of complicated 

infectious coryza in commercial chicken. Journal of Entomology and Zoology Studies, 

9(1): 324-327. 

Chen, C., Guo, X., Liang, H., Ning, B., Li, J., Zhong, S. and Li, L. (2019): Determination of 

parvovirus antibodies in canine serum using magnetic bead‐based chemiluminescence 

immunoassay. Biotechnology and Applied Biochemistry, 66(4), 586-590. 

Chen, Y., Penner, G., Li, M., Oba, M. and Guan, L. (2011): Changes in bacterial diversity 

associated with epithelial tissue in the beef cow rumen during the transition to a high-

grain diet. Applied and environmental microbiology, 77(16), 5770-5781. 

Chikweto, A., Kumthekar, S., Larkin, H., Deallie, C., Tiwari, K., Sharma, R. and Bhaiyat, M.  

(2013): Genital and extragenital canine transmissible venereal tumor in dogs in Grenada, 

West Indies. Open Journal of Veterinary Medicine, 2013(3), 111-114 

Chiu, C., Su, L. and Chu, C. (2004): Salmonella enterica serotype Choleraesuis: epidemiology, 

pathogenesis, clinical disease, and treatment. Clinical microbiology reviews, 17(2), 311-

322. 



170 
 

Chiwome, B., Kandiwa, E., Mushonga, B., Sajeni, S. and Habarugira, G. (2017): A study of the 

incidence of milk fever in Jersey and Holstein cows at a dairy farm in Beatrice, 

Zimbabwe. Journal of the South African Veterinary Association, 88(1), 1-6. 

Choi, K., Lee, E., Jeon, W. and Kwon, J. (2010): Antigenic and immunogenic investigation of 

the virulence motif of the Newcastle disease virus fusion protein. Journal of veterinary 

science, 11(3), 205-211. 

Clark, C. (2013): Antimicrobial drug use in sheep and goats. Antimicrobial therapy in veterinary 

medicine, 529-539. 

Clark, R., Fenwick, S., Nicol, C., Marchant, R., Swanney, S., Gill, J. and Davies, P. (2004): 

Salmonella Brandenburg-emergence of a new strain affecting stock and humans in the 

South Island of New Zealand. New Zealand Veterinary Journal, 52(1), 26-36. 

Çokçalışkan, C., Türkoğlu, T., Sareyyüpoğlu, B., Uzunlu, E., Babak, A., Özbilge, B and Gülyaz, 

V. (2016): QS-21 enhances the early antibody response to oil adjuvant foot-and-mouth 

disease vaccine in cattle. Clinical and experimental vaccine research; 5(2):138-147. 

Conly, J. and Johnston, B. (2008): Listeria: A persistent food-borne pathogen. Canadian Journal 

of Infectious Diseases and Medical Microbiology, 19(5), 327-328. 

Constable, P., Hinchcliff, K., Done, S. and Gruenberg, W. (2017): A textbook of the diseases of 

cattle, horses, sheep, pigs, and goats. Saunders Elsevier, New York. 11th edi. P, 2217-

2219. 

Constable, P., Hinchcliff, K., Done, S. H. and Grünberg, W. (2016): Veterinary medicine: a 

textbook of the diseases of cattle, horses, sheep, pigs and goats. Elsevier Health 

Sciences, (pp 2278) 

Constantin, T., Togoe, D., Ivascu, C. and Diaconescu, A. (2018): Management of acute ruminal 

acidosis in a reindeer calf (Rangifer tarandus fennicus)–case report. In Journal of 

Biotechnology, 280, 72-S72.  

Conter, M., Paludi, D., Zanardi, E., Ghidini, S., Vergara, A. and Ianieri, A. (2009): 

Characterization of antimicrobial resistance of foodborne Listeria monocytogenes. 

International journal of food microbiology, 128(3), 497-500. 

Cortinhas, C., Tomazi, T., Zoni, M., Moro, E. and Dos Santos, M. (2016): Randomized clinical 

trial comparing ceftiofur hydrochloride with a positive control protocol for 



171 
 

intramammary treatment of nonsevere clinical mastitis in dairy cows. Journal of dairy 

science, 99(7), 5619-5628. 

Cotmore, S., Agbandje-McKenna, M., Chiorini, J., Mukha, D., Pintel, D., Qiu, J. and Davison, 

A. (2014): The family parvoviridae. Archives of virology, 159, 1239-1247. 

Cribb, N., Cote, N., Boure, L. and Peregrine, A. (2006): Acute small intestinal obstruction 

associated with Parascaris equorum infection in young horses: 25 cases (1985–2004). 

New Zealand veterinary journal, 54(6), 338-343. 

Crispo, M., Blackall, P., Khan, A., Shivaprasad, H., Clothier, K., Sentíes-Cué, C. and Stoute, S. 

(2019): Characterization of an outbreak of infectious coryza (Avibacterium 

paragallinarum) in commercial chickens in central California. Avian Diseases, 63(3), 

486-494. 

CSA, (2020): Agricultural Sample Survey 2019/20 (2012). Volume II report on livestock and 

livestock characteristics (private peasant holdings). Central Statistical Agency (CSA): 

Addis Ababa, Ethiopia. 

Cunningham, F., Fiebelkorn, S., Johnson, M. and Meredith, C. (2011): A novel application of 

the Margin of Exposure approach: Segregation of tobacco smoke toxicants. Food and 

chemical toxicology, 49(11), 2921-2933. 

Dagnaw Fenta, M., Gebremariam, A. and Mebratu, A. (2023): Effectiveness of Probiotic and 

Combinations of Probiotic with Prebiotics and Probiotic with Rumenotorics in 

Experimentally Induced Ruminal Acidosis Sheep. Veterinary Medicine: Research and 

Reports, 63-78. 

Dalal, J., Sangwan, A., Kumar, A. and Yadav, R. (2021): Molecular diagnosis and therapeutic 

management of contagious ecthyma in Beetle goat. Haryana Vet. 60(2): 298-300. 

Daly, R., Miskimins, D., Good, R. and Stenberg, T. (2009): Blackleg (Clostridium chauvoei 

infection) in beef calves: a review and presentation of two cases with uncommon 

pathologic presentations. The Bovine Practitioner, 153-158. 

 Daresjo, S. (2020): Seminar on; Determinants for milk fever an epidemiological study of 

Swedish dairy cows. Journal of Swedish University of Agricultural Sciences. 

https://stud.epsilon.slu.se 



172 
 

Das, A., Ghosh, P., Sen, A., Das, A. and Chowdhury, S. (2018): A retrospective analysis of 

prevalence of Newcastle disease and infectious bursal disease in poultry at Kishoreganj. 

Bangladesh. Journal of Veterinary Medicine and Health, 2(2), 108. 

Das, U. and Das, A. (2000): Review of canine transmissible venereal sarcoma. Veterinary 

research communications, 24(8), 545-556. 

Dashinimaev, B. (2018): Nematodes of the digestive tract in horses of the Trans-Baikal Territory 

and the damage caused by them. Top. Issues Vet. Biol., 77(1–11): 187–190. 

Datta, S. and Karmakar, U. (2017): Black Quarter in a Cow: A Case Report. Exploratory Animal 

and Medical Research, 7(1), 113-115. 

Daudt, C., Da Silva, F., Lunardi, M., Alves, C., Weber, M., Cibulski, S. P. and Canal, C. W. 

(2018): Papillomaviruses in ruminants: an update. Transboundary and emerging 

diseases, 65(5), 1381-1395. 

De Gopegui, R., Peñalba, B., Goicoa, A., Espada, Y., Fidalgo, L. and Espino, L. (2007): Clinico-

pathological findings and coagulation disorders in 45 cases of canine babesiosis in Spain. 

The veterinary journal, 174(1), 129-132.  

De La Concha-Bermejillo, A., Guo, J., Zhang, Z. and Waldron, D. (2003): Severe persistent orf 

in young goats. Journal of veterinary diagnostic investigation, 15(5), 423-431. 

De Villiers, E., Fauquet, C., Broker, T., Bernard, H. and Zur Hausen, H (2004): Classification 

of papillomaviruses. Virology, 324(1), 17-27. 

Dean, F., Nelson, J., Giesler, T. and Lasken, R. (2001): Rapid amplification of plasmid and 

phage DNA using phi29 DNA polymerase and multiply-primed rolling circle 

amplification. Genome research, 11(6), 1095-1099. 

Decaro, N. and Buonavoglia, C. (2012): Canine parvovirus—a review of epidemiological and 

diagnostic aspects, with emphasis on type 2c. Veterinary microbiology, 155(1), 1-12. 

Decaro, N., Desario, C., Elia, G., Campolo, M., Lorusso, A., Mari, V.and Buonavoglia, C. 

(2007): Occurrence of severe gastroenteritis in pups after canine parvovirus vaccine 

administration: a clinical and laboratory diagnostic dilemma. Vaccine, 25(7), 1161-

1166. 

Deka, D., Phukan, A., and Sarma, D. (2013): Epidemiology of parvovirus and coronavirus 

infections in dogs in Assam. Indian Vet. J, 90(9), 49-51. 



173 
 

Del Carmen Ferreras, M., Muñoz, M., Pérez, V., Benavides, J., García-Pariente, C., Fuertes, M. 

and García-Marín, J. F. (2007): Unilateral orchitis and epididymitis caused by 

Salmonella enterica subspecies diarizonae infection in a ram. Journal of Veterinary 

Diagnostic Investigation, 19(2), 194-197. 

Del Fava, C., Verissimo, C., Rodrigues, C., Cunha, E., Ueda, M., Maiorka, P. and Angelino, D. 

(2001): Occurrence of squamous cell carcinoma in sheep from a farm in Sao Paulo state, 

Brazil. Arquivo do Instituto de Biologia de Sao Paulo, 68(1), 35-40. 

Dennison, A., VanMetre, D., Callan, R., Dinsmore, P., Mason, G. and Ellis, R. (2002): 

Hemorrhagic bowel syndrome in dairy cattle: 22 cases (1997–2000). Journal of the 

American Veterinary Medical Association, 221(5), 686-689. 

Dereja, I. and Hailemichael, D. (2017): Infectious Coryza in Jimma Backyard Chicken Farms: 

Clinical and Bacteriological Investigation. Journal Veterinary Sci Technol, 8(1), 412. 

Desario, C., Decaro, N., Campolo, M., Cavalli, A., Cirone, F., Elia, G. and Buonavoglia, C. 

(2005): Canine parvovirus infection: which diagnostic test for virus? Journal of 

virological methods, 126(1-2), 179-185. 

Deshmukh, S., Banga, H., Sodhi, S. and Brar, R. (2015): An update on avian infectious coryza: 

It’s re-emerging trends on epidemiology, etiologic characterization, diagnostics, 

therapeutic and prophylactic advancements. J. Dairy Vet. Anim. Res, 2, 86-92. 

Dhand, N., Sandhu, K., Singh, J. and Randhawa, S. (2003): Outbreak of actinobacillosis in dairy 

cows. The Veterinary record, 153(9), 280. 

Dhaygude, V., Sawale, G., Chawak, M., Bulbule, N., Moregaonkar, S.  and Gavhane, D. (2017): 

Molecular characterization of velogenic viscerotropic Ranikhet (Newcastle) disease 

virus from different outbreaks in desi chickens. Veterinary World, 10(3), 319. 

Dhule, S. (2013): Auto-haemotherapy for management of caprine papillomatosis. Intas Polivet, 

14(2), 425-427. 

Diel DJ, Susta L, Garcia SC, Killian ML, Brown CC, Miller PJ, and Afonso CL (2012): 

Complete genome and clinicopathological characterization of a virulent newcastle 

disease virus isolate from South America. J. Clin. Microbiol, 50(2):378-387. 

Ding, Y., Chen, H., Zhang, J., Zhou, J., Ma, L., Zhang, L. and Liu, Y. (2013): An overview of 

control strategy and diagnostic technology for foot-and-mouth disease in China. 

Virology Journal, 10(1), 1-6. 



174 
 

Disasa, D., Balcha, M., Negewo, S., Mamo, M., W/Sanbat, T. and Disasa, W. (2020): Review 

on the blackleg disease in domestic animal. GSJ, 8(8), 1133-1148. 

Dissanayake, S., Rajapakse, R. and Rajakaruna, R. (2017): Gastrointestinal parasites of 

domesticated and feral horses (Equus caballus) in Sri Lanka. Ceylon Journal of Science, 

46(1). 

Dongre, J., Mehta, H. and Maheshwari, P. (2015): Comparative evaluation of two treatment 

regimens against canine parvovirus infection. Haryana Veterinarian, 54, 83-84.  

Dörttaş, S. and Dağalp, S. (2020): Veteriner hekimlikte papillomaviruslar ve önemi. Atatürk 

Üniversitesi Veteriner Bilimleri Dergisi, 15(1), 91-99. 

Driehuis, F. (2013): Silage and the safety and quality of dairy foods: a review. Agricultural and 

Food Science, 22(1), 16-34. 

Duguma A. (2016): Practical Manual on Veterinary Clinical Diagnostic Approach. Journal of 

Veterinary Science & Technology, 7(4). 

Duguma, A., Tolesa, T. and Yohannes, A (2014): Prevalence of clinical and subclinical mastitis 

on cross bred dairy cows at Holleta Agricultural Research Center, Central Ethiopia. J. 

Vet. Med. Anim. Health. 6:13– 17. 

Duguma, B., Tesfaye, T., Kassaye, A., Kassa, A. and Blakeway, S. (2021): Control and 

Prevention of Epizootic Lymphangitis in Mules: An Integrated Community-Based 

Intervention, Bahir Dar, Ethiopia. Frontiers in Veterinary Science, 1281. 

Dwivedi, S., Swamy, M., Dubey, A., Verma, Y. and Singh, A. P. (2018): Infectious coryza in 

birds complicated by other bacterial infections. Indian Journal of Veterinary Pathology; 

42(4):271-5. 

East, I., Kite, V., Daniels, P. and Garner, G. (2006): A cross-sectional survey of Australian 

chicken farms to identify risk factors associated with seropositivity to Newcastle-disease 

virus. Preventive Veterinary Medicine, 77(3-4), 199-214. 

Edwards, J., Masters, D., Winslow, E., Hancock, S., Thompson, A., Refshauge, G. and Friend, 

M. A. (2018): Calcium and magnesium status of pregnant ewes grazing southern 

Australian pastures. Animal Production Science, 58(8), 1515-1521. 

El-Bahy, N., Menshawy, S., Goda, W., Nasr, S., AbouLaila, M., Bazh, E. and Abou-Rwash, A. 

(2018): Molecular detection of Babesia bigemina and Babesia bovis in cattle in Behaira 

Governorate. Ejpmr, 5(12), 441-446. 



175 
 

El-Beskawy, M., Younis, E., Soumaya, E. and El-Sawalhy, A. (2010): Epidemiological studies 

on listeriosis in sheep. Bulletin of Animal Health and Production in Africa, 58(3). 

Elhanafy, M., French, D. and Braun, U. (2013): Understanding jejunal hemorrhage syndrome. 

Journal of the American Veterinary Medical Association, 243(3), 352-358. 

Elmaghraby, M., El-Nahas, A., Fathala, M., Sahwan, F and EL-Dien, M. (2017): Incidence of 

Clinical Mastitis and its Influence on Reproductive Performance of Dairy Cows. A 

Journal of Veterinary Science. 54 (2), 84–90  

El-Naenaeey, E., El-Aziz, A. and Asaad, M. (2021): A review on infectious coryza in chickens: 

emergence, diagnostic tools, prophylaxis and therapy. Zagazig Veterinary Journal, 

49(3), 316-331. 

El-Twab, A., Ashraf, A., El-Hofy, F. and Rizk, A. (2016): Molecular characterization of 

quinolones and β-lactams resistant Salmonella serovars determinants in diarrheic calves, 

lambs and goats-kids in the Middle of Nile Delta, Egypt. Benha Veterinary Medical 

Journal, 30(1), 171-182. 

Endebu, B. and Roger, F. (2003): Comparative studies on the occurrence and distribution of 

epizootic lymphangitis and ulcerative lymphangitis in Ethiopia. Journal of Applied 

research in Veterinary Medicine, 1(3), 219-224. 

Enemark, J. (2008): The monitoring, prevention and treatment of sub-acute ruminal acidosis 

(SARA): A review. The Veterinary Journal, 176(1), 32-43. 

Engdawork, A. (2019): Review: Milk Fever and Its Economic Impacts in Commercial Dairy 

Cattle Production. International Journal of Agriculture & Agribisnis, 2(2), 221–242. 

Evans, A., Bey, R., Schoster, J., Gaarder, J. and Finstad, G. (2008): Preliminary studies on the 

etiology of keratoconjunctivitis in reindeer (Rangifer tarandus tarandus) calves in 

Alaska. Journal of wildlife diseases, 44(4), 1051-1055. 

Ewoldt, J. and Anderson, D. (2005): Determination of the effect of single abomasal or jejunal 

inoculation of Clostridium perfringens type A in dairy cows. The Canadian veterinary 

journal, 46(9), 821. 

Fakhrul-Islam, K., Jalal, M., Poddr, S., Quader, M., Sahidur-Rahman, M., Dutta, A. and 

Mazumder, S. (2016): Clinical investigation of foot and mouth disease of cattle in 

Batiaghata Upazilla veterinary hospital, Bangladesh. Vet. Sci. Res. Rev, 2(3), 76-81. 



176 
 

Falquet, L., Calderon-Copete, S. and Frey, J. (2013): Draft genome sequence of the virulent 

Clostridium chauvoei reference strain JF4335. Genome announcements, 1(4), e00593-

13. 

Farag, H., Abdallah, M. and Nossair, M. (2021): Prevalence of Listeriosis in some farm animals. 

Damanhour Journal of Veterinary Sciences, 6(1), 17-20. 

Farouk, M., El-Molla, A., Salib, F. and Soliman, Y. A. (2021): Epidemiology of Salmonella 

species in diarrheic sheep and goats. Pakistan J Zool, 54, 1-9. 

Fauziah, I., Asmara, W. and Wahyuni, A. (2021): Antimicrobial sensitivity of Avibacterium 

paragallinarum isolates from layers in the special region of Yogyakarta, Indonesia. 

Veterinary World, 14(5), 1124. 

Fayisa, O., Duguma, A., Temesgen, M and Lemma, F. (2020): Gastrointestinal parasites of 

sheep and goat in and around Gondar town, Northwest, Ethiopia. Biotechnology in 

Animal Husbandry, 36(3), 371-380. 

Fernández‐Aguilar, X., Rossi, L., Cabezón, Ó., Giorgino, A., Victoriano Llopis, I., Frey, J. and 

López‐Olvera, J. (2017): Infectious keratoconjunctivitis and occurrence of Mycoplasma 

conjunctivae and Chlamydiaceae in small domestic ruminants from Central Karakoram, 

Pakistan. Veterinary Record, 181(9), 237-237. 

Feyisa, A. (2018): Cutaneous bovine papillomatosis (Warts) treatment outcome using: 

Ivermectin: a case of crossbred heifer and calf. Journal of Veterinary Science and 

Technology, 9(544), 2. 

Filho, E., Carvalho, A., Assis, R., Lobato, F., Rachid, M., Carvalho, A. and Uzal, F. A. (2009): 

Clinicopathologic features of experimental Clostridium perfringens type D 

enterotoxemia in cattle. Veterinary Pathology, 46(6), 1213-1220. 

Fogsgaard, K., Bennedsgaard, T and Herskin, M (2015): Behavioral changes in freestall-housed 

dairy cows with naturally occurring clinical mastitis. Journal of Dairy Science. 98(3), 

1730–8 

Frey, J. and Falquet, L. (2015): Patho-genetics of Clostridium chauvoei. Research in 

microbiology, 166(4), 384-392. 

Fritzen, B., Rohn, K., Schnieder, T and von Samson‐Himmelstjerna, G. (2010): Endoparasite 

control management on horse farms–lessons from worm prevalence and questionnaire  



177 
 

Fukai, K., Kawaguchi, R., Nishi, T., Ikezawa, M., Yamada, M., Seeyo, K. B. and Morioka, K. 

(2022): Risk of transmission of foot-and-mouth disease by wild animals: infection 

dynamics in Japanese wild boar following direct inoculation or contact exposure. 

Veterinary Research, 53(1), 1-11. 

Gaffar, A., Jatmiko, Y. and Prihanto, A. (2022): Multiplex PCR for the detection of Salmonella 

spp. in Indonesian traditional shrimp paste (Terasi). Berkala Penelitian Hayati, 27(2), 

98-104. 

Ganguly, S. (2014): A comprehensive and illustrious review on clinical and diagnostic aspects 

of Mastitis infection in high yielding lactating cows. World J. Pharma. Res, 3(9), 352-

60. 

Ganguly, S. and Praveen, P. (2016): Microbiological examination of milk samples from cow 

udder affected with chronic clinical mastitis. Int. J. Rec. Dev. Engg. Technol, 5(5), 1-2. 

Gao, Y., Zhao, Y., Liu, J., Zhou, M., Liu, H., Liu, F. and Chen, D. (2016): Orf in goats in China: 

prevalence and risk factors. J Agric Sci Technol A, 6, 116-123. 

Garcia, A., Angulo, E., Blackall, P.  and Ortiz, A. (2004): The presence of nicotinamide adenine 

dinucleotide–independent Haemophilus paragallinarum in Mexico. Avian diseases, 

48(2), 425-429. 

Garcia, N. (2016): Strategies to improve Newcastle disease vaccines: development of genotype-

specific and cytokine-expressing vaccine viruses (Doctoral dissertation, University of 

Georgia). 

Gathuma, J., Gachuiri, C. and Omore, (2007): Risk factors of gastrointestinal nematode parasite 

infections in small ruminants kept in smallholder mixed farms in Kenya. BMC 

Veterinary Research, 3(1), 1-11. 

Gelaye, E., Achenbach, J. E., Jenberie, S., Ayelet, G., Belay, A., Yami, M. and Lamien, C. E. 

(2016): Molecular characterization of orf virus from sheep and goats in Ethiopia, 2008–

2013. Virology journal, 13, 1-12. 

Gelaye, E., Ayelet, G., Abera T and Asmare, K (2009). Seroprevalence of foot and mouth 

disease in Bench Maji zone, Southwestern Ethiopia. International. J. Biochem. Biophys 

Mol Biol. 1:005010. 



178 
 

Gentile, A., Sconza, S., Lorenz, I., Otranto, G., Rademacher, G., Famigli‐Bergamini, P. and 

Klee, W. (2004). D‐lactic acidosis in calves as a consequence of experimentally induced 

ruminal acidosis. Journal of Veterinary Medicine Series, 51(2), 64-70. 

Gerlach, M., Proksch, A. L., Doerfelt, R., Unterer, S. and Hartmann, K. (2020): Therapy of 

canine parvovirus infection-review and current insights. Tierarztliche Praxis. Ausgabe 

K, Kleintiere/heimtiere, 48(1), 26-37. 

Getabalew, M., Alemneh, T., Akeberegn, D., Getahun, D. and Zewdie, D. (2019): 

epidemiology, Diagnosis & Prevention of Newcastle disease in poultry. Am J Biomed 

Sci Res, 16, 50-9. 

Getachew, A. (2004): Clinical trial of Iodides combined with ancillary treatment on epizootic 

lymphangitis in cart-horses at Debre Zeit and Akaki towns. DVM thesis. Faculty of 

Veterinary Medicine, Addis Ababa University, Addis Ababa, Ethiopia. 

Getachew, A., Endebu, B., Gebreab, F., Jones, K., Aklilu, N., Zerfu, A., and Mideksa, K. (2007): 

Treatment of epizootic lymphangitis in cart horses through participatory method. In Fifth 

International Colloquium on Working Equines. The future for working equines. Addis 

Ababa, Ethiopia, 30 October-2 November, 2006. The Donkey Sanctuary, (pp. 441-444). 

Ghanem, A., Esawy, A., Khalifa, N. and Kamal, H. (2020): Evaluation of serum interleukin 17 

and zinc levels in recalcitrant viral wart. Journal of Cosmetic Dermatology, 19(4), 954-

959. 

Giangaspero, M., Orusa, R., Nicholas, R., Harasawa, R., Ayling, R., Churchward, C. P. and 

Domenis, L. (2010): Characterization of Mycoplasma isolated from an ibex (Capra ibex) 

suffering from keratoconjunctivitis in northern Italy. Journal of Wildlife Diseases, 46(4), 

1070-1078. 

Gibbs, E., Smale, CJ. and Lawman, M. (1975): Warts in sheep. Identification of a papilloma 

virus and transmission of infection to sheep. J. Comp. Pathol, 85, 327-334. 

Girma, G. (2015): Prevalence, antibiogram and growth potential of Salmonella and Shigella in 

Ethiopia: implications for public health: a review. Research Journal of Microbiology, 

10(7), 288. 

Gizachew, A., Fikadu, N. and Birhanu, T. (2014): Prevalence and associated risk factors of 

major sheep gastro intestinal parasites in and around Bako Town, Western Ethiopia. 

Livestock Research Rural Development, 26(26), 1-12. 



179 
 

Goddard, A. and Leisewitz, A. (2010): Canine parvovirus. Veterinary Clinics: Small Animal 

Practice, 40(6), 1041-1053. 

Godden, S., Ames, T. and Frank, R. (2003): Jejunal hemorrhage syndrome in adult dairy cows. 

In Proc. 6th Western Dairy Management Conf, March 12-14, Reno (pp. 179-184). 

Godden, S., Frank, R. and Ames, T. (2001): Survey of Minnesota dairy veterinarians on the 

occurrence of and potential risk factors for jejunal hemorrhage syndrome in adult dairy 

cows. The Bovine Practitioner, 97-103. 

Goff, J. (2008): The monitoring, prevention, and treatment of milk fever and subclinical 

hypocalcemia in dairy cows. The veterinary journal, 176(1), 50-57. 

Goff, J., Liesegang, A. and Horst, R. (2014): Diet-induced pseudohypoparathyroidism: A 

hypocalcemia and milk fever risk factor. Journal of Dairy Science, 97(3), 1520–1528.  

Gohil, S., Susann, H., Svenja, G. and Brian, M. (2013): Bovine babesiosis in the 21st century: 

Advances in biology and functional genomics. International Journal Parasit.; 43: 125-

132. 

Golder, H., Celi, P. and Lean, I. (2014):  Ruminal acidosis in a 21-month-old Holstein heifer. 

The Canadian Veterinary Journal, 55(6), 559. 

Goldschmidt, M. (2002). Tumors of the skin and soft tissues. Tumors in domestic animals, 45-

117. 

Gonzalez, C., Griffey, S., Naydan, D., Flores, E., Cepeda, R., Cattaneo, G. and Madewell, B. 

(2000): Canine transmissible venereal tumour: a morphological and 

immunohistochemical study of 11 tumours in growth phase and during regression after 

chemotherapy. Journal of Comparative Pathology, 122(4), 241-248. 

Gouletsou, P. and Fthenakis, G. (2010): Clinical evaluation of reproductive ability of rams. 

Small ruminant research, 92(1-3), 45-51. 

Govindaraj, G., Krishnamohan, A., Hegde, R., Kumar, N., Prabhakaran, K., Wadhwan, V., 

Kakker, N., Lokhande, T., Sharma, K and Kanani, A (2021): Foot and Mouth Disease 

(FMD) incidence in cattle and buffaloes and its associated farm-level economic costs in 

endemic India. Prev. Vet. Med., 190, 105318. 

Gray, C., St George, T. and Jonsson, N. (2007): Milk fever in dairy cattle: A novel hypothesis 

for an immune mediated aetiology. Cattle Practice, 15(3), 277. 



180 
 

Groseth, P., Ersdal, C., Bjelland, A. and Stokstad, M. (2011): Large outbreak of blackleg in 

housed cattle. Veterinary Record-English Edition, 169(13), 339. 

Guo, M., Liu, D., Chen, X., Wu, Y. and Zhang, X. (2022): Pathogenicity and innate response to 

Avibacterium paragallinarum in chickens. Poultry Science, 101(1), 101523. 

Gupta, S. and Singla, L. (2012): Diagnostic trends in parasitic diseases of animals. Veterinary 

diagnostics: current trends, 81-112. 

Gupta, S., Chahota, R., Bhardwaj, B., Priyanka, P., Verma, S. and Sharma, M. (2015): 

Identification of Chlamydiae and Mycoplasma species in ruminants with ocular 

infections. Letters in applied microbiology, 60(2), 135-139. 

Gupta, S., Kataria, D., Chabra, S., Preet, G. and Gupta, K. (2022): Cutaneous Transmissible 

Venereal Tumour in a 3-Month-Old Pup: A Rare Case. Indian Journal of Veterinary 

Sciences & Biotechnology, 18(5), 137-139. 

Gurel, A., Kuscu, B., Gulanber, E. and Arun, S. (2002): Transmissible venereal tumors detected 

in the extragenital organs of dogs. Israel Journal of Veterinary Medicine, 57(1), 23-27. 

Haas, D., Dorneles E, Spier, S., Carroll, S., Edman, J., Azevedo, V., Heinemann, M and Lage, 

A (2017): Molecular epidemiology of Corynebacterium pseudotuberculosis isolated 

from horses in California. Infection Genetics and Evolution; 49:186–194  

Hadani, Y., Lysnyansky, I., Bareli, A., Bernstein, M., Elad, D., Ozeri, R. and Brenner, J. (2013): 

An unusual widespread outbreak of blindness caused by Mycoplasma conjunctivae on a 

large dairy goat farm. Israel Journal of Veterinary Medicine, 68(3), 175-179. 

Hadush, B., Ameni, G. and Medhin, G. (2008): Equine histoplasmosis: treatment trial in cart 

horses in Central Ethiopia. Tropical animal health and production, 40, 407-411. 

Hafez, A., Ragab, M., Fawzy, M., El-Kattan, A. and Elsayed, A. (2022): Molecular 

characterization of some pathogenic bacterial strains and hematobiochemical profile in 

Barki sheep with diarrhea in Siwa Oasis. Mansoura Veterinary Medical Journal, 23(4), 

59-69. 

Haftu, R., Taddele, H., Gugsa, G. and Kalayou, S. (2012): Prevalence, bacterial causes, and 

antimicrobial susceptibility profile of mastitis isolates from cows in large-scale dairy 

farms of Northern Ethiopia. Tropical animal health and production, 44, 1765-1771. 



181 
 

Haile, W.  and Ayano, T (2021): A Brief Review on the Prevalence, Diagnosis Prevention of 

Infectious Bovine Keratoconjunctivitis. American Journal of Pure and Applied 

Biosciences, 3(2), 42-49. 

Halasa, T., Huijps, K., Østerås, O. and Hogeveen, H. (2007): Economic effects of bovine 

mastitis and mastitis management: A review. Veterinary quarterly, 29(1), 18-31. 

Halder, B. and Gupta, A. (2021): Canine Babesiosis: An Overview. J Vet Med Animal Sci, 4(2), 

1-4. 

Hamidi, A., Bisha, B., Goga, I., Wang, B., Robaj, A. and Sylejmani, D. S. (2020): A case report 

of sporadic ovine listerial meningoencephalitis in Kosovo. Veterinaria Italiana, 56(3), 

205-211. 

Hammadi, K. (2015): Bacteriological study of infectious Keratoconjunctivitis in Iraqi Sheep. 

Al-Anbar Journal of Veterinary Sciences, 8(1). 

Hamouda, M., Al–hizab, F and Taha Fouda, M. F (2013): Implication of Clostridium 

perfringens type A in Young Calves. Research Journal for Veterinary Practitioners, 

2(1), 9-12. 

Han, M., Kim, J., Jeon, E., Lee, H., Koo, B., Min, K. C. and Mo, I. P. (2016). The current 

epidemiological status of infectious coryza and efficacy of PoulShot Coryza in specific 

pathogen-free chickens. Journal of Veterinary Science, 17(3), 323-330. 

Harwood, D., Higgins, R. and Aggett, D. (2007): Outbreak of intestinal and lingual Clostridium 

chauvoei infection in two-year-old Friesian heifers. The Veterinary Record, 161(9), 307. 

Hasan, M., Jalal, M., Bayzid, M., Sharif, M. and Masuduzzaman, M. (2016): A comparative 

study on canine parvovirus infection of dog in Bangladesh and India. Bangladesh 

Journal of Veterinary Medicine, 14(2), 237-241. 

Hasan, M., Islam, A., Akhter, S., Chowdhury, T., Riaz, M., Kader, M. and Hossain, M. (2016): 

Clinical cases of foot and mouth disease (FMD) in cattle recorded at upazila veterinary 

hospital, Kulaura, Bangladesh. Vet. Res, 4(3), 110-113. 

Hasib, F., Akter, S. and Chowdhury, S. (2021): First report of canine parvovirus molecular 

detection in Bangladesh. Veterinary World, 14(4), 1038. 

Hassan, W., Selim, H., Abdelaal, A. and Abdallah, A. (2023): Evaluation of The Efficacy of 

Different Dietary Rumen Buffers on Prevention of Ruminal Acidosis in Goats. 

Slovenian Veterinary Research, 60. 



182 
 

Hautala, K., Näreaho, A., Kauppinen, O., Nielsen, M., Sukura, A and Rajala-Schultz, P. (2019): 

Risk factors for equine intestinal parasite infections and reduced efficacy of pyrantel 

embonate against Parascaris sp. Veterinary parasitology, 273, 52-59. 

Hawwas, H., Aboueisha, A., Fadel, H. and El-Mahallawy, H.  (2022): Salmonella serovars in 

sheep and goats and their probable zoonotic potential to humans in Suez Canal Area, 

Egypt. Acta Veterinaria Scandinavica, 64(1), 17. 

Hemaswathy, L., Selvam, V. and Sunilkumar, N. (2020): Therapeutic management of 

Babesisois in Cattle. Int. J Vet. Sci. Anim. Husband, 5(5), 01-03. 

Henrich, C. (2021): Incidence of Blackleg in Beef Cattle and Implications of Regional 

Differences. 

Hiblu, M., Khabuli, N. and Gaja, A. (2019): Canine transmissible venereal tumor: First report 

of three clinical cases from Tripoli, Libya. Open veterinary journal, 9(2), 103-105. 

Ho, A., Ivanek, R., Gröhn, Y., Nightingale, K. and Wiedmann, M. (2007): Listeria 

monocytogenes fecal shedding in dairy cattle shows high levels of day-to-day variation 

and includes outbreaks and sporadic cases of shedding of specific L. monocytogenes 

subtypes. Preventive veterinary medicine, 80(4), 287-305. 

Hoelzer, K., Shackelton, L., Holmes, E. and Parrish, C. (2008): Within-host genetic diversity of 

endemic and emerging parvoviruses of dogs and cats. Journal of virology, 82(22), 

11096-11105. 

Holzhauer, M. and Roumen, T. (2002): Atypical actinobacillosis in a dairy replacement herd. 

The Veterinary record, 151(9), 276. 

Hoque, M. (2002): An update on canine transmissible venereal tumor. Intas Polivet, 3(2), 227-

234. 

Hosamani, M., Scagliarini, A., Bhanuprakash, V., McInnes, C. and Singh, R. (2009): Orf: an 

update on current research and future perspectives. Expert review of anti-infective 

therapy, 7(7), 879-893. 

Hosie, B. (2012): Orf: reasons to take an interest in control. The Veterinary Record, 170(26), 

671. 

Huang, S., Chan, J., Shia, W., Shyu, C., Tung, K. and Wang, C. (2013): The utilization of a 

commercial soil nucleic acid extraction kit and PCR for the detection of Clostridium 



183 
 

tetanus and Clostridium chauvoei on farms after flooding in Taiwan. Journal of 

Veterinary Medical Science, 75(4), 489-495. 

Hunter, P. (2020): Common and Reportable Infectious Diseases of Small Ruminants. 

Professional Agricultural Workers Journal (PAWJ), 6(174-2022-335), 47-61. 

Huot, F., Claveau, S., Bunel, A., Santschi, D., Gervais, R. and Paquet, É. (2023): Relationship 

between farm management strategies, reticulorumen pH variations, and risks of subacute 

ruminal acidosis. Journal of Dairy Science, 106(4), 2487-2497. 

Hürlimann, E., Hofmann, D. and Keiser, J. (2023): Ivermectin and moxidectin against soil-

transmitted helminth infections. Trends in Parasitology, 39(4), 272-284. 

Ibrahem, H. and Abdul-Kareem, I. (2022): Molecular Detection of Salmonella Spp Isolated 

from Diarrheic Human, Sheep and Goats in Baghdad Governorate by Multiplex Pcr. 

Ann. For. Res, 65(1), 6168-6181. 

Ibrahim, N. and Kirmani, M. (2021): Milk fever in dairy cows: A systematic review. Research 

and Reviews: Research Journal of Biology, 350942379. 

Ijaz, M., Rehman, A., Ali, M., Umair, M., Khalid, S., Mehmood, K. and Hanif, A. (2013): 

clinico-epidemiology and therapeutical trials on babesiosis in sheep and goats in lahore, 

pakistan. Journal of Animal and Plant Sciences; 23(2): 666-669. 

Ilkhomovich, K., Salokhovich, A. and Narzullaevich, E. (2021): Diagnostic Methods and 

Measures for The Prevention of Listeriosis. European Journal of Agricultural and Rural 

Education (EJARE), 2(10): 2660-5643 

Iraguha, B., Hamudikuwanda, H. and Mushonga, B. (2015): Bovine mastitis prevalence and 

associated risk factors in dairy cows in Nyagatare District, Rwanda. Journal of the South 

African Veterinary Association, 86(1), 1-6. 

Jackson P. and Cockcroft, P. (2002): Clinical Examination of Farm Animals. UK: Blackwell 

Science. 322 p. 

Jackson, P. and Cockcroft, P. (2007): Clinical Examination of Farm Animals. In Clinical 

Examination of Farm Animals. https://doi.org/10.1002/9780470752425 

Jafari, D., Haji, H. and Karimi, D. (2011): Ecg Changes in Acute Experimental Ruminal Lactic 

Acidosis in Sheep. Veterinary Research Forum, 2(3): 203-208. 

Jaganathan, S., Ooi, P., Phang, L., Allaudin, Z. N., Yip, L., Choo, P. and Audonnet, J. C. (2015): 

Observation of risk factors, clinical manifestations and genetic characterization of recent 



184 
 

Newcastle Disease Virus outbreak in West Malaysia. BMC veterinary research, 11(1), 

1-9. 

Jajere, S. (2019): A review of Salmonella enterica with particular focus on the pathogenicity 

and virulence factors, host specificity and antimicrobial resistance including multidrug 

resistance. Vet World, 12: 504–521.  

Jamali, H., Barkema, H., Jacques, M., Lavallée-Bourget, E. M., Malouin, F., Saini, V and 

Dufour, S. (2018): Invited review: Incidence, risk factors, and effects of clinical mastitis 

recurrence in dairy cows. Journal of dairy science, 101(6), 4729-4746. 

Jameel, G., Jawad, S., Ebraheem, T.  and Majeed, W. (2011): Study of ivermectin effect on the 

bovine warts. Diyala Journal for Pure Science, 7(2).  

Jana D and Ghosh N. (2013): Essentials of Veterinary Practice. Delhi: Daya Publishing House; 

A Division of Astral International (P) Ltd. 508 p. 

Jay, L., Davos, D., Dundas, M., Frankish, E., Lightfoot, D. and Hocking, A. (2003): Foodborne 

microorganisms of public health significance. In Salmonella. (Ch 8) (pp. 207-266). 

Australian Institute of Food Science and Technology (NSW Branch) Sydney. pp. 207-

266,  

Jemberu, W., Mourits, M., Sahle, M., Siraw, B., Vernooij, J and Hogeveen, H (2016): 

Epidemiology of foot and mouth disease in Ethiopia: a retrospective analysis of district-

level outbreaks, 2007–2012. Transbound. Emerg. Dis., 63, e246– e259. 

Jens, M., Mona, B., Vartul, S., Jörg, H. and Andreas, B. (2022): Multi-Omics of 

Corynebacterium Pseudotuberculosis 12CS0282 and an In Silico Reverse Vaccinology 

Approach Reveal Novel Vaccine and Drug Targets. J. Proteomes. 10(39):2-18 

Jesse, F., Peter, I., Abba, Y., Bitrus, A., Hambali, I., Haron, A. W. and Affandi, S. (2017). 

Clinical management of stage ii infectious keratoconjuctivitis in a goat kid. International 

Journal of Veterinary Sciences and Animal Husbandry, 2(3): 35-37 

Jiang, L., Wang, P., Sun, Y. and Wu, Y. (2019): Ivermectin reverses the drug resistance in cancer 

cells through EGFR/ERK/Akt/NF-κB pathway. Journal of Experimental & Clinical 

Cancer Research, 38(1), 1-18. 

Jibat, T., Mengistu, A. and Girmay, K. (2015): Assessment of veterinary services in central 

Ethiopia: A case study in Ada' a District of Oromia Region, Ethiopia. Ethiopian 

Veterinary Journal, 19(2), 1. 



185 
 

Jones, K. (2006): Epizootic lymphangitis: the impact on subsistence economies and animal 

welfare. Veterinary journal, 172:402–4. 

Kabuusu, R., Stroup, D. and Fernandez, C. (2010): Risk factors and characteristics of canine 

transmissible venereal tumours in Grenada, West Indies. Veterinary and comparative 

oncology, 8(1), 50-55. 

Kaplan, R and Nielsen, M. (2010): An evidence‐based approach to equine parasite control: It 

ain't the 60s anymore. Equine Veterinary Education, 22(6), 306-316. 

Kar, I., Bhowmik, M., Ghosh, J., Mukhopadhyay, S. and Datta, S. (2007): Prevalence and 

pathology of monieziosis in goats of West Bangal. Indian J. Vet. Pathol, 31:183–184 

Karthik, K., Mahaprabhu, R., Roy, P. and Raman, M. (2018): Emergence of Moraxella bovoculi 

associated with keratoconjunctivitis in an organized dairy farm of India. Proceedings of 

the National Academy of Sciences, India Section B: Biological Sciences, 88, 1409-1412. 

Karthik, K., Manimaran, K., Mahaprabhu, R. and Shoba, K. (2017): Isolation of Moraxella sp. 

from cases of keratoconjunctivitis in an organized sheep farm of india. Open Journal of 

Veterinary Medicine, 7(10), 138-143. 

Karthikeyan, R., Anbazhagan, S., Prasath, N. B. and Singh, B. (2022): Isolation and 

characterization of Moraxella ovis from ovine infectious keratoconjunctivitis in a sheep 

farm of northern India. Indian Journal of Small Ruminants, 28(2), 336-341. 

Kasuya, K., Manchanayake, T., Uenoyama, K., Kawa, S., Takayama, K., Imai, N. and 

Shibahara, T. (2017): Multifocal suppurative granuloma caused by Actinobacillus 

lignieresii in the peritoneum of a beef steer. Journal of Veterinary Medical Science, 

79(1), 65-67. 

Kaur, J., Sharma, N., Gupta, K. and Singh, A. (2004): Epidemiological studies on infectious 

coryza in chickens in northern India. Indian Journal of Animal Sciences (India)., 74(5): 

462-465. 

Kavitha, P., Sreedevi, B., Ramana, J. and Rao, D. (2014): Parturient Hypocalcaemia (Milk 

Fever) in Dairy Cows–A Review. Intas Polivet, 15(2), 507-514. 

Kawai, K., Kurumisawa, T., Shinozuka, Y., Higuchi, H., Iwano, H., Hayashi, T. and Uchiyama, 

M. (2023): Antimicrobial susceptibility of bovine clinical mastitis pathogens in Japan 

and development of a simplified agar disk diffusion method for clinical practice. Journal 

of Veterinary Medical Science, 85(2), 143-148. 



186 
 

Keller, N., Jacobson, L., Nel, M., de Clerq, M., Thompson, P. and Schoeman, J. (2004): 

Prevalence and risk factors of hypoglycemia in virulent canine babesiosis. Journal of 

Veterinary Internal Medicine, 18(3), 265-270. 

Kelman, M., Barrs, V., Norris, J. and Ward, M. (2020): Socioeconomic, geographic and climatic 

risk factors for canine parvovirus infection and euthanasia in Australia. Preventive 

veterinary medicine, 174, 104816. 

Kemal, J., Sibhat, B., Menkir, S., Terefe, Y. and Muktar, Y. (2015): Antimicrobial resistance 

patterns of Salmonella in Ethiopia: A review. African Journal of Microbiology Research, 

9(46), 2249-2256. 

Khairy, F. and Marvet, I. (2019): Molecular study on Salmonella infection in lambs and the 

associated immunological and biochemical changes. Animal Health Research Journal, 

7(2). 

Khalil, A., Radwan, N., Osman, G., Abo Msalam, A. and Maghrabi, O. (2016): In vitro Effect 

of LC90 of albendazole and Allium sativum water extract on the fine structure of 

Capillaria sp. (Capillaridae Nematoda). Journal of Bioscience and Applied Research, 

2(2), 125-135. 

Khan, A., Rabbani, M., Ahmad, A., Wasim, M. and Raza, S. (2022): Molecular Characterization 

of Indigenous Isolates of Avibacterium paragallinarum and Media Optimization of its 

Growth for Vaccinal Seed Production. Pakistan J. Zool, 1-8. 

Khare, D., Gupta, D., Shukla, P., Das, G., Meena, N. and Khare, R. (2020): Clinical and 

haemato-biochemical changes in canine parvovirus infection. Journal of 

Pharmacognosy and Phytochemistry, 9(4), 1601-1604. 

Khatun, M., Lijon, M., Islam, M. and Sultana, N. (2016): Detection of antibiotic resistant 

Avibacterium paragallinarum from broiler chickens in Bangladesh. Journal of Advanced 

Veterinary and Animal Research, 3(2), 173-177. 

Kibebew, K. (2017): Bovine mastitis: a review of causes and epidemiological point of view. 

Journal of Biology, Agriculture and Healthcare. 7(2) 1–14. 

Kimura, K., Reinhardt, T. and Goff, J. (2006): Parturition and hypocalcemia blunts calcium 

signals in immune cells of dairy cattle. Journal of dairy science, 89(7), 2588-2595. 

Kırbaş, A and Ozdemir, H. (2011): Sütçü sığırlarda hemorajik bağırsak sendromu. E-Journal of 

NWSA, 6(2), 10-17. 



187 
 

Kirkpatrick, M., Timms, L., Kersting, K. and Kinyon, J. (2001): Case report: jejunal hemorrhage 

syndrome of dairy cattle. The Bovine Practitioner, 35(2): 104-116. 

Kish, G., Naeini, A., Namazi, F. and Ariyzand, Y. (2014): Atypical actinobacillosis in a dairy 

cow. J Anim Poultry Sci, 1, 1-7. 

 Kitching, P., Hammond, J., Jeggo, M., Charleston, B., Paton, D., Rodriguez, L and Heckert, R 

(2007): Global FMD control- is it an option, Vaccine, 25, 5660 - 5664. 

Klimienė, I., Ružauskas, M., Špakauskas, V., Mockeliūnas, R., Pereckienė, A and Butrimaitė-

Ambrozevičienė, Č. (2011): Prevalence of gram-positive bacteria in cow mastitis and 

their susceptibility to beta-lactam antibiotics. Veterinarija ir Zootechnika, 56(78), 65-

72. 

Kneipp, M. (2021): Defining and diagnosing infectious bovine keratoconjunctivitis. Veterinary 

Clinics: Food Animal Practice, 37(2), 237-252. 

Knight-Jones, T., Robinson, L., Charleston, B., Rodriguez, L., Gay, C., Sumption, K.J and 

Vosloo, W. (2016): Global Foot-and-Mouth Disease Research Update and Gap 

Analysis: 1-Overview of Global Status and Research Needs. Transbound. Emerg. Dis., 

63, 3–13. 

Kofler, J., Hoefler, M., Hartinger, T., Castillo-Lopez, E., Huber, J., Tichy, A. and Zebeli, Q. 

(2023): Effects of High Concentrate-Induced Subacute Ruminal Acidosis Severity on 

Claw Health in First-Lactation Holstein Cows. Animals, 13(8), 1418. 

Kowalski, A., Maboni, G., Gressler, L., Espíndola, J., Balzan, C., Tasca, C. and de Vargas, A. 

C. (2017): Antigenic characterization of Moraxella bovis, Moraxella bovoculi and 

Moraxella ovis strains with potential use in vaccines. Veterinary microbiology, 210, 56-

63. 

Kumar, H., Singh, B., Bal, M., Kaur, K., Singh, R., Sidhu, P. and Sandhu, K. (2007): 

Pathological and epidemiological investigations into listerial encephalitis in sheep. 

Small Ruminant Research, 71(1-3), 293-297. 

Kumar, J., Singh, F., Tripathi, B., Kumar, R., Dixit, S and Sonawane, G (2012): 

Epidemiological, bacteriological, and molecular studies on caseous lymphadenitis in 

Sirohi goats of Rajasthan. Tropical Animal Health and Production 44(7):1319–1322  

Kumar, M., Monsang, S. and Purkayastha, R. (2014): Therapeutic management of transmissible 

venereal tumor and cheyletiellosis in a dog. Intas Polivet, 15(1), 25-26. 



188 
 

Kumar, R., Malik, V., Gangwar, N. and Pandey, R. P. (2016): non-woody tongue 

actinobacillosis in a cow: A rare manifestation. Applied Biological Research, 18(2), 217-

219. 

Kumar, R., Moudgil, P., Grakh, K., Jindal, N., Sharma, M. and Gupta, R. (2022): Epidemiology, 

clinical features, and molecular detection of orf virus in Haryana (India) and its adjoining 

areas. Tropical Animal Health and Production, 54(5), 268. 

Kumar, R., Trivedi, R. N., Bhatt, P., Khan, S. H., Khurana, S. K., Tiwari, R. and Chandra, R. 

(2015). Contagious pustular dermatitis (orf disease)–epidemiology, diagnosis, control 

and public health concerns. Adv Anim Vet Sci, 3(12), 649-676. 

Kumar, V., Pal, H. and Sharma, H. (2015): Canine Babesiosis-A case report. Ann. Vet. Anim. 

Sci, 2(1). 

Kumaresan, A., Layek, S., Mohanty, T., Patbandha, T. and Prasad, S. (2012): Managing Calf 

Scours-A Herd health approach. Intas Polivet, 13(1), 8-14. 

Kundul, B. and Ame, M. (2022): Review on Listeriosis in ruminant and public health 

significance in Ethiopia. Int. J. Curr. Res. Med. Sci, 8(6), 44-57. 

Kwon, Y., Son, D., Chung, T. and Lee, Y. (2020): A review of the pharmacological efficacy 

and safety of licorice root from corroborative clinical trial findings. Journal of medicinal 

food, 23(1), 12-20. 

Laha, R., Das, M. and Sen, A. (2015): Morphology, epidemiology, and phylogeny of Babesia: 

An overview. Tropical parasitology, 5(2), 94–100. 

Laha, R., Das, M., Goswami, A. and Singh, P. (2012): A clinical case of Babesiosis in across 

bred cow of Meghalaya. Indian Journal of Animal Research, 46(3), 302-305. 

Lakho, S., Abro, S., Abro, R., Yasmin, A., Wagan, H., Wagan, B. and Kamboh, A. A. (2016): 

Clostridium chauvoei infections: Occurrence of blackleg disease in cattle population in 

district Shaheed Benazirabad. Sindh University Research Journal-SURJ (Science 

Series), 48(3). 

Lakshmi, R. (2016): Screening of milk samples for sub-clinical and clinical mastitis by using 

CMT and SCC. Journal of Medical Science and Clinical Research. 4(6):10853-55 

Lalrinkima, S., Sharma, A., Brar, K. and Azmi, S (2022): Pathomorphological study on bovine 

papilloma: A case report. The Pharma Innovation Journal,11(11), 408-409 



189 
 

Lamy, E., van Harten, S., Sales-Baptista, E., Guerra, M. and  de Almeida, A. (2012): Factors 

influencing livestock productivity. Environmental stress and amelioration in livestock 

production, 19-51. 

Lang Halter, E., Neuhaus, K. and Scherer, S. (2013):  Listeria weihenstephanensis sp. nov., 

isolated from the water plant Lemna trisulca taken from a freshwater pond. International 

journal of systematic and evolutionary microbiology, 63(Pt_2), 641-647. 

Lapa, F., Andrade, S., Gervazoni, E., Kaneko, V., Sanches, O. and Gabriel Filho, L. (2012): 

Histopathological and cytological analysis of transmissible venereal tumor in dogs after 

two treatment protocols. In Colloquium Agrariae, 8(1), 36-45. 

Laugier, C., Sevin, C., Ménard, S and Maillard, K (2012): Prevalence of Parascaris equorum 

infection in foals on French stud farms and first report of ivermectin-resistant P. 

equorum populations in France. Veterinary Parasitology, 188(1-2), 185-189. 

Lawal, J., Jajere, S., Mustapha, M., Bello, A., Wakil, Y., Geidam, Y. A. and Gulani, I. A. (2015): 

Prevalence of newcastle disease in gombe, northeastern nigeria: A ten-year retrospective 

study (2004-2013), British Microbiology Research Journal, 6(6), 367. 

Lean, I., Wade, L., Curtis, M. and Porter, J. (2000): New approaches to control of ruminal 

acidosis in dairy cattle. Asian Australasian Journal of Animal Sciences, 13, 266-269. 

Lebrun, M., Mainil, J. and Linden, A (2010): Cattle enterotoxaemia and Clostridium 

perfringens: description, diagnosis and prophylaxis. Veterinary Record, 167(1), 13-22. 

Leiby, D. (2011): Transfusion-transmitted Babesia spp.: bull’s1eye on Babesia microti, 

Reviews. Clinical Microbiology; 24: 14-28. 

Lejeune, J. (2004): Cause of jejunal hemorrhagic syndrome (JHS) still remains enigmatic. Ohio 

Veterinary Newsletter, 30, 3-4. 

Linke, K., Rückerl, I., Brugger, K., Karpiskova, R., Walland, J., Muri-Klinger, S. and Stessl, B. 

(2014): Reservoirs of Listeria species in three environmental ecosystems. Applied and 

environmental microbiology, 80(18), 5583-5592. 

Liu, S., Smith, T., Briegel, J., Gao, S. and Peng, W. (2007): Fractional protein synthesis rate and 

polyamine concentrations in tissues of Merino sheep selected for gastrointestinal 

nematode resistance. Livestock Science, 106(1), 65-75. 



190 
 

Lopes, P., dos Santos, A. and Silva, J. (2015): Canine transmissible venereal tumor in the genital 

area with subcutaneous metastases in the head-case report. Revista Portuguesa de 

Ciências Veterinárias, 110(593/594), 120-123. 

Lovatt, F., Barker, W., Brown, D. and Spooner, R. (2012): Case‐control study of orf in 

preweaned lambs and an assessment of the financial impact of the disease. Veterinary 

Record, 170(26), 673-673. 

Loy, J., Clothier, K. and Maier, G. (2021): Component causes of infectious bovine 

keratoconjunctivitis—non-moraxella organisms in the epidemiology of infectious 

bovine keratoconjunctivitis. Veterinary Clinics: Food Animal Practice, 37(2), 295-308. 

Lubroth, J. (2002): Foot-and-mouth disease. A review for the practitioner, The Veterinary 

Clinics of North America. Food Animal Practice, 18(3):475 - 499. 

Lucey, B. and Hutchins, G. (2004): The discovery of Bacillus welchii. Archives of Pathology & 

Laboratory Medicine, 128, 1193-1195 

Luna-Castro, S., Aguilar-Romero, F., Samaniego-Barrón, L., Godínez-Vargas, D. and de la 

Garza, M. (2014). Effect of bovine apo-lactoferrin on the growth and virulence of 

Actinobacillus pleuropneumoniae. Biometals, 27, 891-903. 

Lyons, E and Tolliver, S (2004): Prevalence of parasite eggs (Strongyloides westeri, Parascaris 

equorum, and strongyles) and oocysts (Emeria leuckarti) in the feces of Thoroughbred 

foals on 14 farms in central Kentucky in 2003. Parasitology Research, 92(5), 400-404. 

MacLachlan, N., Dubovi, E., Barthold, S., Swayne, D. and Winton, J. (2017): Caliciviridae and 

Astroviridae. Fenner’s veterinary virology. 5th ed. London: Elsevier, 497-510. 

MacLachlan, N., Dubovi, E., Barthold, S., Swayne, D and Winton, J (2016): Fenner’s 

Veterinary Virology. California, CA: Elsevier Academic Press, 426–40. 

Madhu, S., Devina, S., Ankaj, T., Nishant, V., Ekta, S., Devesh, T. and Rakesh, T (2022): 

Gastrointestinal and Haemoprotozoan Parasitic Infection in Goat Unit of Livestock Farm 

Complex Palampur, Himachal Pradesh-A Case Report. J. Indian Vet. Assoc. 20 (1). 

Magana, A., Kadoch, N., Sanchez, A., Maure, C. and Tello, R. (2014): Diagnosis of contagious 

ecthyma in goats in a quarantine station in Panama. Revista MVZ, 19(3), 4350-4358. 

Maglennon, G. and Doorbar, J. (2012): The biology of papillomavirus latency. The open 

virology journal, 6, 190. 



191 
 

Maglennon, G., McIntosh, P. and Doorbar, J. (2014): Immunosuppression facilitates the 

reactivation of latent papillomavirus infections. Journal of virology, 88(1), 710-716. 

Mamak, N and Borku, M. (2019): Hemorrhagic bowel syndrome in cattle. Veterinary Journal 

of Mehmet Akif Ersoy University, 4(2), 108-112. 

Mamman, P., Mshelia, W and Fadimu I (2011): Antimicrobial susceptibility of aerobic bacteria 

and fungi isolated from cases of equine ulcerative lymphangitis in Kano Metropolis, 

Nigeria. Asian J. Anim. Sci. 5: 175-182. 

Manzoor, A., Nazir, T., Untoo, M., Fayaz, A., Zaffer, B., Afzal, I. and Dar, Z. (2018): Calf 

scour: an obstacle in successful dairying. Journal of Entomology and Zoology Studies, 

6, 2001-2005. 

Margineda, C., Odriozola, E., Moreira, A., Cantón, G., Micheloud, J., Gardey, P. and Campero, 

C. M. (2013): Atypical actinobacillosis in bulls in Argentina: granulomatous dermatitis 

and lymphadenitis. Pesquisa Veterinária Brasileira, 33, 1-4. 

Mariappan, A., Munusamy, P., Kumar, D., Latheef, S., Singh, S., Singh, R. and Dhama, K. 

(2018): Pathological and molecular investigation of velogenic viscerotropic Newcastle 

disease outbreak in a vaccinated chicken flock. VirusDisease, 29, 180-191. 

Markey, B., Leonard, F., Archambault, M., Cullinane, A and Maguire, D (2013): 

Corynebacterium species and Rhodococcus equi. In: Clinical Veterinary Microbiology. 

2nd edition, Elsevier Ltd. pp. 18-145. 

Markovich, J., Stucker, K., Carr, A., Harbison, C., Scarlett, J. and Parrish, C. (2012): Effects of 

canine parvovirus strain variations on diagnostic test results and clinical management of 

enteritis in dogs. Journal of the American Veterinary Medical Association, 241(1), 66-

72. 

Markowska, A., Kaysiewicz, J., Markowska, J. and Huczyński, A. (2019): Doxycycline, 

salinomycin, monensin and ivermectin repositioned as cancer drugs. Bioorganic and 

Medicinal Chemistry Letters, 29(13), 1549-1554. 

Marques da Silva, W., Seyffert, N., Silva, A and Azevedo, V (2021): A journey through the 

Corynebacterium pseudotuberculosis proteome promotes insights into its functional 

genome. PeerJ; 9: e12456: DOI 10.7717/peerj.12456 



192 
 

Martin, C., Brossard, L. and Doreau, M. (2006): Mechanisms of appearance of ruminal acidosis 

and consequences on physiopathology and performances. Productions Animales, 19, 93-

107. 

Martins, M., De Souza, F., Ferreira, F. and Gobello, C. (2005): The canine transmissible 

venereal tumor: etiology, pathology, diagnosis and treatment. Recent Advances in Small 

Animal Reproduction, 25(7), 161-167. 

 Mastroeni, P. and Menager, N. (2003): Development of acquired immunity to Salmonella. 

Journal of medical microbiology, 52(6), 453-459. 

Mathewos, M., Girma, D., Fesseha, H., Yirgalem, M and Eshetu, E (2021): Prevalence of 

gastrointestinal helminthiasis in horses and donkeys of Hawassa District, Southern 

Ethiopia. Veterinary Medicine International, 2021(7), 6686688 

Matthews, J. (2014): The future of helminth control in horses. Equine Veterinary Journal, 46(1), 

10-11. 

Matthews, J. (2016): Diseases of the goat, Fourth edition. Published at 2016 by John Wiley & 

Sons Limited, ISBN:9781119073512 

Mavrogianni, V. S. and Brozos, C. (2008): Reflections on the causes and the diagnosis of peri-

parturient losses of ewes. Small Ruminant Research, 76(1-2), 77-82. 

McCluskey, B and Cunningham, W (2001): Corynebacterium pseudotuberculosis infections 

(pigeon fever) in horses in Western Colorado: an epidemiological investigation. J. 

Equine Vet. Sci. 21: 284-286. 

McGuirk, S. (2014): Hemorrhagic Bowel Syndrome: Update and Observations. In Four States 

Nutrition Meeting. University of Wisconsin–School of Veterinary Medicine. p 13 

McMullin, P. (2006): Differential diagnosis of sudden high mortality in poultry and game birds. 

In Practice, 28(6), 306-311.  

Meekins, J., Apley, M., Lubbers, B., Peddireddi, L. and Rankin, A. (2017): Evaluation of 

conjunctival bacterial flora in a herd of goats in the Midwestern United States. 

Veterinary ophthalmology, 20(1), 40-45. 

Meher, M., Islam, J. and Afrin, M. (2020): Investigation of risk factors and biosecurity measures 

associated with prevalence of newcastle disease virus in broiler farms. Turkish Journal 

of Agriculture-Food Science and Technology, 8(11), 2426-2432. 



193 
 

Mekibib, B., Furgasa, M., Abunna, F., Megersa, B. and Regassa, A. (2010): Bovine mastitis: 

Prevalence, risk factors and major pathogens in dairy farms of Holeta Town, Central 

Ethiopia. Veterinary world, 3(9), 397-403. 

Mekonnen, N., Makonnen, E., Aklilu, N. and Ameni, G. (2012): Evaluation of berries of 

Phytolacca dodecandra for growth inhibition of Histoplasma capsulatum var. 

farciminosum and treatment of cases of epizootic lymphangitis in Ethiopia. Asian 

Pacific Journal of Tropical Biomedicine, 2(7), 505-510. 

Mekuriaw, Z. and Harris-Coble, L. (2021). Ethiopia’s Livestock Systems: Overview and Areas 

of Inquiry. Gainesville, FL, USA: Feed the Future Innovation Lab for Livestock Systems 

Mercer, A., Ueda, N., Friederichs, S., Hofmann, K., Fraser, K., Bateman, T. and Fleming, S. 

(2006): Comparative analysis of genome sequences of three isolates of Orf virus reveals 

unexpected sequence variation. Virus research, 116(1-2), 146-158. 

Meselu, D., Abebe, R. and Mekibib, B. (2018): Prevalence of epizootic lymphangitis and bodily 

distribution of lesions in cart-mules in Bahir Dar town, northwest Ethiopia. J Vet Sci 

Technol, 9, 1-4. 

Messaï, C., Salhi, O., Lounas, A., Mohamed-Cherif, A., Kaidi, R. and Aït-Oudhia, K. (2019): 

Serological, clinical, and risk factors of the Newcastle disease on broilers flocks in 

Algeria. Veterinary World, 12(7), 938. 

Meyer, N. and Bryant, T. (2017): Diagnosis and management of rumen acidosis and bloat in 

feedlots. Veterinary Clinics: Food Animal Practice, 33(3), 481-498. 

MG, M. (2007): Jubb, Kennedy, and Palmer's pathology of domestic animals. Toronto, Ontario: 

Saunders Elsevier, 1, 236-239. 

Milne, M., Barrett, D., Mellor, D., Fitzpatrick, J. and O'Neill, R. (2001): Clinical recognition 

and treatment of bovine cutaneous actinobacillosis. The Veterinary Record, 148(9), 273. 

Milo, J. and Snead, E. (2014): A case of ocular canine transmissible venereal tumor. The 

Canadian Veterinary Journal, 55(1), 1245. 

Minuti, A., Ahmed, S., Trevisi, E., Piccioli-Cappelli, F., Bertoni, G., Jahan, N. and Bani, P. 

(2014): Experimental acute rumen acidosis in sheep: Consequences on clinical, rumen, 

and gastrointestinal permeability conditions and blood chemistry. Journal of animal 

science, 92(9), 3966-3977. 



194 
 

Miranda, C. and Thompson, G. (2016): Canine parvovirus: the worldwide occurrence of 

antigenic variants. Journal of General Virology, 97(9), 2043-2057. 

Mohamed, S. and Reda, L. (2015): Oedematousskin Disease in Buffaloes and Cows. Egypt. J. 

Vet. Sci, 45, 46. 

Mohammed, G., Al‐Dhubaibi, M., Bahaj, S. and Elneam, A. (2022): Systemic immunotherapy 

for the treatment of warts: A literature review. Journal of Cosmetic Dermatology, 00:1–

5 

Moharram, I., Awadin, W., Salem, M. and Mosbah, E. (2019): A survey of tumors affecting 

cattle, buffaloes and sheep, in El-Dakahlyia Governorate. Mansoura Veterinary Medical 

Journal, 20(2), 37-45. 

Mokhbatly, A., Elsheikh, N., Ghazy, E., Elgamal, A., Hegazy, Y. and Assar, D. (2022): 

Prevalence of Shiga toxin-producing Escherichia coli and Salmonellae and some 

associated hematologic and biochemical profile alterations in lambs. Veterinary 

Research Forum, 13 (2) 155 – 162 

Moncada, B. and Rodriguez, M. (1979): Levamisole therapy for multiple warts. The British 

Journal of Dermatology, 101(3), 327-330. 

Mondal, B., Bera, A., Hosamani, M., Tembhurne, P. and Bandyopadhyay, S. (2006): Detection 

of orf virus from an outbreak in goats and its genetic relation with other parapoxviruses. 

Veterinary research communications, 30(5), 531. 

Moroni, P., Daryl, N., Paula, O., Jessica, S., Paul, V., Rick, W. and Amy, Y. (2018): Diseases 

of the Teats and Udder. In Rebhun's Diseases of Dairy Cattle (pp. 389-465).  

Mosqueda, J., Olvera-Ramirez, A., Aguilar-Tipacamu, G. and Canto, J. (2012): Current 

advances in detection and treatment of babesiosis. Current medicinal chemistry; 19(10): 

1504–1518. 

Mostaree, M., Sultana, N. and Islam, M. (2021): A Case of Newcastle disease from an outbreak 

in a commercial broiler farm in Mymensingh city, Bangladesh. Bangladesh Journal of 

Veterinary Medicine (BJVM), 19(2), 87-91. 

Mughal, M., Anwar, A., Abbas, G. and Azeem, W. (2015): Infectious caprine 

keratoconjuctivitis in Beetal buck: A case report. International Journal of Molecular 

Veterinary Research, 5. 



195 
 

Mukaratirwa, S. and Gruys, E. (2003): Canine transmissible venereal tumour: cytogenetic 

origin, immunophenotype, and immunobiology. A review. Veterinary Quarterly, 25(3), 

101-111. 

Muktar, Y., Mamo, G., Tesfaye, B. and Belina, D. (2015): A review on major bacterial causes 

of calf diarrhea and its diagnostic method. Journal of Veterinary Medicine and Animal 

Health, 7(5), 173-185. 

Mungube, E., Tenhagen, B and Kassa, T. (2004): Risk factors for dairy cow mastitis in the 

central highlands of Ethiopia. journal of Tropical Animal Health and Production. 36(5). 

463–472. 

Munibullah, M., Yousaf, A., Zafar, M., Yaqoob, M., Naseer, Z. and Nawaz, M. (2017): Canine 

parvovirus infection in dog: a case report. Journal of Applied Agriculture and 

Biotechnology, 2(1), 26-28. 

Mureithi, D. and Njuguna, M. (2016): Prevalence of subclinical mastitis and associated risk 

factors in dairy farms in urban and peri-urban areas of Thika Sub County, Kenya. 

Livestock Res. Rural Dev., 28 (2) :13. 

Murray, J., Browne, W., Roberts, M., Whitmarsh, A. and Gruffydd‐Jones, T. (2010): Number 

and ownership profiles of cats and dogs in the UK. Veterinary Record, 166(6), 163-168. 

Murray, R., Horsfield, J., McCormick, W., Williams, H. and Ward, D. (2008): Historical and 

current perspectives on the treatment, control and pathogenesis of milk fever in dairy 

cattle. Veterinary Record, 163(19), 561-565. 

Mushayabasa, S and Tapedzesa, G. (2015): Modeling the effects of multiple intervention 

strategies and controlling Foot and Mouth disease. BioMed Research International. 

2015; 1 - 10. 

Mwabonimana, M., Hakorimana, C., Nabayo, P., and Tuyishime, J. (2015): Risk Factors 

Associated with Bovine Mastitis Prevalence, Case Study of Nyabihu and Musanze 

Districts. International Journal of Novel Research in Healthcare and Nursing, 2(3), 120-

129. 

Mylonakis, M., Kalli, I. and Rallis, T. (2016): Canine parvoviral enteritis: an update on the 

clinical diagnosis, treatment, and prevention. Veterinary Medicine: Research and 

Reports, 91-100. 



196 
 

Nabila, O., Sultan, S., Ahmed, A., Ibrahim, R. and Sabra, M. (2014): Isolation and pathotyping 

of Newcastle disease viruses from field outbreaks among chickens in the southern part 

of Egypt 2011-2012, Global Veterinaria, 12(2), 237-243. 

Nadeem, M., Curran, P., Cooke, R., Ryan, C. and Connolly, K. (2010): Orf: contagious pustular 

dermatitis. 

Nagaraja, T. and Titgemeyer, E. (2007): Ruminal acidosis in beef cattle: the current 

microbiological and nutritional outlook. Journal of dairy science, 90, E17-E38. 

Nandi, S. and Kumar, M. (2010): Canine parvovirus: current perspective. Indian Journal of 

virology, 21, 31-44. 

Nandi, S., De, U. and Chowdhury, S. (2011): Current status of contagious ecthyma or orf disease 

in goat and sheep A global perspective. Small ruminant research, 96(2-3), 73-82. 

Nasr, M., Nabil, M., Hammouda, H. and Alaa, A. (2014): Epidemiological, Clinical and 

Bacteriological Studies on Bacterial Lamb Enteritis at Behera Province, Egypt. 

Alexandria Journal for Veterinary Sciences, 43(1). 

Navarre, C. and Pugh, D. (2002): Diseases of the gastrointestinal system. Sheep & Goat 

Medicine, 69. 

Nazir Zahid, U., Kumar, S., Randhawa, S., Randhawa, S. and Hassan, N. (2012): Black Quarter 

in crossbred dairy cattle-A Case Report. Veterinary World, 5(12). 

Negusssie, H., Kyule, M., Yami, M., Ayelet, G and Jenberie, S (2011): Outbreak investigations 

and genetic characterization of foot-and-mouth disease virus in Ethiopia in 2008/2009. 

Trop. Anim. Health. Prod., 43, 235–243. 

Nejash A. (2016): Review of Important Cattle Tick and Its Control in Ethiopia. Open access 

library journal, 3: e2456. 

Nekrasov, R., Lozovanu, M., Laptev, G., Ilina, L., Yildirim, E., Tyurina, D. and Ostrenko, K. 

S. (2023): Bioactive Feed Additive for the Prevention of Clostridial Disease in High-

Yielding Dairy Cattle. Agriculture, 13(4), 786. 

Nguyen, T., Le, Q., Huynh, V., Nguyen, S., Nguyen, T. and Vu-Khac, H. (2012): The 

development of PCR methodology for the identification of species of the tapeworm 

Moniezia from cattle, goats and sheep in central Vietnam. Journal of helminthology, 

86(4), 426-429. 



197 
 

Nielsen, M. (2016): Evidence‐based considerations for control of Parascaris spp. infections in 

horses. Equine Veterinary Education, 28(4), 224-231. 

Nielsen, M., Wang, J., Davis, R., Bellaw, J., Lyons, E., Lear, T. and Goday, C (2014): Parascaris 

univalens—a victim of large-scale misidentification. Parasitology research, 113(12), 

4485-4490. 

Nightingale, K., Schukken, Y., Nightingale, C., Fortes, E., Ho, A., Her, Z. and Wiedmann, M. 

(2004). Ecology and transmission of Listeria monocytogenes infecting ruminants and in 

the farm environment. Applied and environmental microbiology, 70(8), 4458-4467. 

Nuvey, F., Mensah, G., Zinsstag, J., Hattendorf, J., Fink, G., Bonfoh, B., and Addo, K. (2023): 

Management of diseases in a ruminant livestock production system: a participatory 

appraisal of the performance of veterinary services delivery, and utilization in Ghana. 

Research square. https://doi.org/10.21203/rs.3.rs-2380836/v1 

Odueko, F. (2019): Case report of canine parvoviral enteritis in 12weeks old rottweiler female 

puppy. Journal of Dairy, Veterinary & Animal Research, 8(5), 216-223. 

Oetzel, G. (2017): Diagnosis and management of subacute ruminal acidosis in dairy herds. 

Veterinary Clinics: Food Animal Practice, 33(3), 463-480. 

Oevermann, A., Zurbriggen, A. and Vandevelde, M. (2010): Rhombencephalitis caused by 

Listeria monocytogenes in humans and ruminants: a zoonosis on the rise? 

Interdisciplinary perspectives on infectious diseases, 2010. 

Office of International des Epizootics (OIE) (2021): Manual of Diagnostic Tests and Vaccines 

for Terrestrial Animals. World Organization for Animal Health. Paris, France Vol. 148. 

Office of International des Epizootics (OIE) (2022): Foot and Mouth Disease. Available online: 

https://www.oie.int/en/disease/foot-and-mouth-disease/ (accessed on 23 December 

2021). World Organization for Animal Health 

Office of International des Epizootics (OIE) 2012): Foot and Mouth Disease, Manual of 

Diagnostic Tests and Vaccines for Terrestrial Animals (Mammals, Birds and Bees) 7th 

ed, 1: 145–73. 

Ohl, M. and Miller, S. (2001): Salmonella: a model for bacterial pathogenesis. Annual review 

of medicine, 52(1), 259-274. 

Ojo, O., Oluwole, O. and Adetosoye, A. (2009): Isolation of Moraxella bovis from infectious 

keratoconjuctivitis in a flock of goats. Nigerian veterinary journal, 30(1). 



198 
 

Okwor, E., Eze, D. and Umeh, M. (2011): Newcastle disease virus shedding among healthy 

commercial chickens and its epidemiological importance. Pak Vet J, 32(3): 354-356 

Olajide, E. and Alaba, B. (2023): Ulcerative Lymphangitis in a 12-Year-Old Stallion in Ibadan, 

Nigeria A Case Study. Journal of Applied Veterinary Sciences, 8(2), 62-66. 

Onyango, J., Mata, F., McCormick, W. and Chapman, S. (2014): Prevalence, risk factors and 

vaccination efficacy of contagious ovine ecthyma (orf) in England. Veterinary Record, 

175(13), 326-326. 

Onyango, J., McCormick, W. and Chapman, S. (2014): Severe orf in lambs: Clinical description 

and response to treatment against secondary infection. Journal of Veterinary Medicine 

and Research, 1(2), 1-3. 

Orsi, R. and Wiedmann, M. (2016): Characteristics and distribution of Listeria spp., including 

Listeria species newly described since 2009. Applied microbiology and biotechnology, 

100, 5273-5287. 

Ostrander, E., Davis, B. and Ostrander, G. (2016): Transmissible tumors: breaking the cancer 

paradigm. Trends in Genetics, 32(1), 1-15. 

Owaid, R. (2018): Isolation and Molecular Identification of Histoplasma capsulatum from 

Respiratory Samples of Horses in Iraq. Indian Journal of Natural Sciences, 9(51). 

Owaki, S., Kawabuchi, S., Ikemitsu, K., Shono, H and Furuoka, H (2015): Pathological findings 

of hemorrhagic bowel syndrome (HBS) in six dairy cattle cases. Journal of Veterinary 

Medical Science, 77(7): 879-881 

Pal, M. and Awel, H. (2014): Public health significance of Listeria monocytogenes in milk and 

milk products: an overview. Journal of Veterinary Public Health, 12(1), 1-5. 

Pal, M., Teashal, B., Gizaw, F., Alemayehu, G. and Kandi, V. (2020): Animals and food of 

animal origin as a potential source of Salmonellosis: A review of the epidemiology, 

laboratory diagnosis, economic impact and public health significance. American Journal 

of Microbiological Research, 8(2), 48-56. 

Panciera, R., Boileau, M. and Step, D. (2007): Tympany, acidosis, and mural emphysema of the 

stomach in calves: report of cases and experimental induction. Journal of veterinary 

diagnostic investigation, 19(4), 392-395. 

Pandey, G. (2018): An outbreak of infectious caprine kerato-conjunctivitis in a flock of goats-

case report. Indian Journal of Animal Health, 57(1), 103-108. 



199 
 

Pannu, S., Kumar, T., Kumar, P., Dholpuria, S., Mehra, M. and Mehara, M. (2022): post-partum 

metabolic diseases in cattle and buffalo. The Pharma Innovation Journal,11(9): 610-

616. 

Pansawut, P., Theewasutrakul, P., Techarungchaikul, S., Ponglowhapan, S. and Chatdarong, K. 

(2012): Treatment of canine transmissible venereal tumor using vincristine sulfate 

combined with L-asparaginase in clinical vincristine-resistant cases: a case report. The 

Thai Journal of Veterinary Medicine, 42(1), 117-122 

Park, M., Kim, Y., Kang, M., Oh, S., Cho, D., Shin, N. and Kim, D. (2006): Disseminated 

transmissible venereal tumor in a dog. Journal of Veterinary Diagnostic Investigation, 

18(1), 130-133. 

Pasupuleti, V., Sammugam, L., Ramesh, N and Gan, S. (2017): Honey, propolis, and royal jelly: 

a comprehensive review of their biological actions and health benefits. Oxidative 

medicine and cellular longevity, 2017. 

Paton, D., Gubbins, S and King, D (2018): Understanding the transmission of foot and mouth 

disease virus at different scales, Virology, 28, 85 - 91. 

Peek, S., Mcguirk, S., Sweeney, R. and Cummings, K. (2018): Infectious diseases of the 

gastrointestinal tract. Rebhun's Diseases of Dairy Cattle, 249. 

Peralta, A., Robles, C., Micheluod, J., Rossanigo, C., Martinez, A., Carosio, A. and König, G. 

(2018): Phylogenetic analysis of ORF viruses from five contagious ecthyma outbreaks 

in Argentinian goats. Frontiers in veterinary science, 5, 134. 

Pereira, J., Silva, A., Martins, A., Ferreira, A. and Brooks, D. (2000): Immunohistochemical 

characterization of intraocular metastasis of a canine transmissible venereal tumor. 

Veterinary Ophthalmology, 3(1), 43-47. 

Pérez de León, A., Teel, P., Auclair, A., Messenger, M., Guerrero, F., Schuster, G. and Miller, 

R. (2012): Integrated strategyfor sustainable cattle fever tick eradication in USA is 

required to mitigate the impact of global change. Front Physiol.; 3: 195. 

Perozo, F., Marcano, R. and Afonso, C. (2012): Biological and phylogenetic characterization of 

a genotype VII Newcastle disease virus from Venezuela: efficacy of field vaccination. 

Journal of clinical microbiology, 50(4), 1204-1208. 

Petrovski, K., Trajcev, M and Buneski, G. (2006): A review of the factors affecting the costs of 

bovine mastitis. Journal of the South African Veterinary Association, 77(2), 52-60. 



200 
 

Pfeffer, M., Król, N. and Obiegala, A. (2018): Prevention and control of tick-borne 

anaplasmosis, cowdriosis and babesiosis in the cattle industry. Ecology and control of 

vector-borne diseases; 5: 175-194. 

Pires, P., Santos, R., da Paixão, T., de Oliveira Bernardes, L., de Macêdo, A., Gonçalves, L. A. 

and Lobato, F. C. F. (2017): Intracellular survival of Clostridium chauvoei in bovine 

macrophages. Veterinary microbiology, 199, 1-7. 

Plaizier, J., Krause, D., Gozho, G. and McBride, B. (2008): Subacute ruminal acidosis in dairy 

cows: the physiological causes, incidence and consequences. The Veterinary Journal, 

176(1), 21-31. 

Poudel, U., Dahal, U. and Aryal, A. (2020): Canine parvovirus infection in young German 

Shepherd dog: A Case Report. Hemoglobin, 8, 11-19. 

Pratt, S., Spier, S., Carroll, S., Vaughan, B., Whitcomb, M. and Wilson, W. (2005): Evaluation 

of clinical characteristics, diagnostic test results, and outcome in horses with internal 

infection caused by Corynebacterium pseudotuberculosis: 30 cases (1995–2003). 

Journal of the American Veterinary Medical Association, 227(3), 441-449. 

Priya, P., Krishna, S., Dineskhumar, V. and Mini, M. (2012); Isolation and characterization of 

Avibacterium paragallinarum from ornamental birds in Thrissur, Kerala. International 

Journal of Life Sciences, 1(3), 87-88. 

Pugh, D. and Baird, N. (2012): Sheep & Goat medicine-E-book. Elsevier Health Sciences. 

Qin, Z., Tan, L., Xu, H., Ma, B., Wang, Y., Yuan, X. and Liu, W. (2008): Pathotypical 

characterization and molecular epidemiology of Newcastle disease virus isolates from 

different hosts in China from 1996 to 2005. Journal of Clinical Microbiology, 46(2), 

601-611. 

Quinn, P., Markey, B., Leonard, F., Hartigan, P., Fanning, S. and Fitzpatrick, E. (2011): 

Veterinary microbiology and microbial disease. John Wiley & Sons 2nd ed. 233-241 

Quinn, P., Markey, B., Leonard, F., Hartigan, P., Fanning, S. and Fitzpatrick, E. (2011): 

Veterinary microbiology and microbial disease. John Wiley & Sons. pp 849 

Quinn, P., Markey, B., Carter, M., Donnelly, W. and Leonard, F. (2005): Veterinary 

Microbiology and Microbial Disease. Blackwell Science Ltd, A Blackwell publishing 

company p. 402–7 



201 
 

Rabuffo, T., Hackett, E., Grenager, N., Boston, R. and Orsini, J. (2009): Prevalence of gastric 

ulcerations in horses with colic. Journal of Equine Veterinary Science, 29(6), 540-546. 

Radoshevich, L. and Cossart, P. (2018): Listeria monocytogenes: towards a complete picture of 

its physiology and pathogenesis. Nature Reviews Microbiology, 16(1), 32-46. 

Radostitis, O., Gay, C., Hinchcliff, K. and Constable, P. (2006): Diseases associated with 

Clostridium species in Veterinary Medicine, 828-230. 

Radostits OM, Gay GC, Hinchcliff KW and Constable PD (2007): Veterinary Medicine. 10th 

ed. London: Saunders; p.380-2. 

Radostits, O., Blood, D. and Cray, C. (2007): Veterinary Medicine: A textbook of the disease 

of cattle, sheep, goats, pigs and horses. 8th eds, Baillier Tindall. pp: 1223-1227. 

Radostits, O., Gay, C., Blood, D. and HinchclifF, K. (2000): Rumen Acidosis. Veterinary 

Medicine 9th edition, Ed. Pp (293-303). 

Radostits, O., Gay, C., Blood, D., Hinchliff, K. and Constable, P. (2007): Vet. Med: A Text 

Book of the Diseases of Cattle, Sheep, Pigs, Goats and Horses. 10th ed. W.B. Saunders 

Co. pp. 215-229. 

Radostits, O., Gay, C., Hinchcliff, K. and Constable, P. (2008): Veterinary Medicine. 

Edinburgh, London, New York. Oxford, Philadelphia, St Louis, Sydney, Toronto: 

Saunders Elsevier, 1248, 77. 

Radostits, O., Gay, C., Hinchcliff, K. and Constable, P. (2007): A textbook of the diseases of 

cattle, horses, sheep, pigs and goats. Veterinary medicine, 10, 2045-2050. 

Radostits, O., Gay, C., Hinchcliff, K. and Constable, P. (2007): Rumen Acidosis. Veterinary 

Medicine, 10. Edition. Saunders Elsevier, Philadelphia, USA, pp. 314-325. 

Radostits, O., Gay, C., Hinchcliff, K. and Constable, P. (2007): Veterinary Medicine A text 

book of disease of cattle, sheep, pigs and horse 10th ed. Saunders Elsevier, Edinburgh, 

82-95. 

Radostits, O. M., Gay, C., Hinchcliff, K. and Constable, P. (2007): Diseases associated with 

bacteria-IV. Veterinary Medicine. 10th ed. Saunders Elsevier, Edinburgh, 1007-1017. 

Radostits, O., Gay, C., Hinchcliff, K and Constable, P (2007): Mastitis in: Veterinary Medicine: 

Textbook of diseases of cattle, sheep, pigs, goats and horse’s 10th edition. Balliere 

Tindall, London. 674-762. 



202 
 

Radostits, O., Gay, C., Hinchcliff, K and Constable, P (2007): Veterinary Medicine, A textbook 

of the diseases of cattle, horses, sheep, pigs and goats. 10th edition Saunders Co, 

Philadelphia; 798-800. 

Radwan, M., Darwish, S., El-Sabagh, I., El-Sanousi, A. and Shalaby, M. (2013): Isolation and 

molecular characterization of Newcastle disease virus genotypes II and VIId in Egypt 

between 2011 and 2012. Virus genes, 47, 311-316. 

Raghavendra, S., Anand Kumar, A., Amaravathi, P., Chengalva Rayulu, V. and Anusha, V. 

(2018): Faecal examination and haemato biochemical changes of ailing lambs in 

Rayalaseema region of Andhra Pradesh. The Pharma Innovation Journal, 7(12): 373-

379 

Raghavendra, S., Kumar, A., Amaravathi, P. and Goud, S. (2017): Cultural isolation and 

molecular characterization of etiological agents with reference to lamb mortality in 

Rayalaseema region of Andhra Pradesh, India. The Pharma Innovation Journal, 6(12): 

108-112 

Rahbari, S., S. Nabian, Z. Khaki, N. Alidadi and J. Ashrafihelan (2008): Clinical, haematologic 

and pathologic aspects of experimental ovine babesiosis in Iran. Iran J. Vet. Res. 9: 59-

64. 

Rajabi, I., Taghavi Razavizadeh, A., Azizzadeh, M. and Khoramian Toosi, B. (2017): The 

investigation on the relationship between dairy cow hygiene scores and intramammary 

infections. Iranian Journal of Veterinary Science and Technology, 9(1), 12-16. 

Rajpoot, J., Shukla, S., Jatav, G., Garg, U. and Agrawal, V (2017): Coproculture study of 

strongyle infection of goats from Malwa region of Madhya Pradesh. J. Entomol. Zool. 

Stud, 5, 876-878. 

Rajurkar, G., Roy, A., and Yadav, M. (2010). Antimicrobial sensitivity pattern of Haemophilus 

paragallinarum isolated from suspected cases of infectious coryza in poultry. Vet. World, 

3(4), 177-181. 

Rani, N., Sreedevi, C., Annapurna, P., and Kumar, K. (2010): Clinical management and 

haemato-biochemical changes in babesiosis in buffaloes. Buffalo Bulletin, 29(2), 92-94. 

Rashmir-Raven, A., Black, S., Rickard, L. and Akin, M. (2000): Papillomatous pastern 

dermatitis with spirochetes and Pelodera strongyloides in a Tennessee Walking Horse. 

Journal of veterinary diagnostic investigation, 12(3), 287-291. 



203 
 

Ratih, D., Handharyani, E., and Setiyaningsih, S. (2017): Pathology and immunohistochemistry 

study of Newcastle disease field case in chicken in Indonesia. Veterinary world, 10(9), 

1066. 

Raza, A., Qamar, A., Hayat, K., Ashraf, S and Williams, A (2019): Anthelmintic resistance and 

novel control options in equine gastrointestinal nematodes. Parasitology, 146(4), 425-

437. 

Razmi, G. and Nouroozi, E. (2010): Transovarial Transmission of Babesia Ovis by 

Rhipicephalus Sanguineus and Hyalomma Marginatum. Iranian journal of 

parasitology. 5(3): 35-39. 

Rector, A., Bossart, G., Ghim, S., Sundberg, J., Jenson, A. and Van Ranst, M (2004): 

Characterization of a novel close-to-root papillomavirus from a Florida manatee by 

using multiply primed rolling-circle amplification: Trichechus manatus latirostris 

papillomavirus type 1. Journal of virology, 78(22), 12698-12702. 

Rector, A., Tachezy, R., Van Doorslaer, K., MacNamara, T., Burk, R., Sundberg, J. and Van 

Ranst, M (2005): Isolation and cloning of a papillomavirus from a North American 

porcupine by using multiply primed rolling-circle amplification: the Erethizon dorsatum 

papillomavirus type 1. Virology, 331(2), 449-456. 

Reddy, B., Reddy, L., Raju, K. and Sivajothi, S. (2014): Electrocardiographic studies in adult 

Osmanabadi goats. J Vet Sci Photon, 115(2014), 333-337. 

Reeves, E., Messina, C., Doyle, S and Kavanagh, K (2004): Correlation between gliotoxin 

production and virulence of Aspergillus fumigatus in Galleria mellonella. 

Mycopathologia, 158(1), 73-79. 

Regnier, A., Laroute, V., Gautier-Bouchardon, A., Gayrard, V., Picard-Hagen, N. and Toutain, 

P. L. (2013): Florfenicol concentrations in ovine tear fluid following intramuscular and 

subcutaneous administration and comparison with the minimum inhibitory 

concentrations against mycoplasmal strains potentially involved in infectious 

keratoconjunctivitis. American Journal of Veterinary Research, 74(2), 268-274. 

Reinemeyer, C (2009): Diagnosis and control of anthelmintic-resistant Parascaris equorum. In 

Parasites & vectors, 2(2), 1-6. BioMed Central. 

Reinemeyer, C and Nielsen, M (2009): Parasitism and colic. Veterinary Clinics: Equine 

Practice, 25(2), 233-245. 



204 
 

Reinemeyer, C and Nielsen, M (2014): Review of the biology and control of O xyuris equi. 

Equine veterinary education, 26(11), 584-591. 

Reinhardt, T., Lippolis, J., Mccluskey, B., Goff, J. and Horst, R. (2011): Prevalence of 

subclinical hypocalcemia in dairy herds. The Veterinary Journal, 188(1), 122–124.  

Relun, A., Cesbron, N., Bourdeau, P., Dorso, L., Brement, T., Assié, S. and Guatteo, R. (2019): 

Atypical actinobacillosis affecting hind limbs and lungs in a single beef cattle herd. 

Journal of veterinary internal medicine, 33(1), 297-301. 

Relun, A., Cesbron, N., Bourdeau, P., Dorso, L., Brement, T., Assié, S. and Guatteo, R. (2019): 

Atypical actinobacillosis affecting hind limbs and lungs in a single beef cattle herd. 

Journal of veterinary internal medicine, 33(1), 297-301. 

Revathi, P., Sundar, N., Praveena, G., Kumar, C. and Reddy, B. (2015): Acid Indigestion in a 

Blackbuck (Antelope cervicapra)-A Case Report. Magazine of Zoo Outreach 

Organization, 28. 

Rezaeianzadeh, G., Dadras, H., Ali, A. and Nazemshirazi, M. (2011): Serological and molecular 

study of Newcastle disease virus circulating in village chickens of Fars province, Iran. 

Journal of Veterinary Medicine and Animal Health, 3(8), 105-111. 

Ribeiro, L., Scheid, H., Dos, L., Da, F., Da, E., Ladeira, S. and Schild, A. (2022): Listeriosis 

Outbreak in Sheep Raised in Feedlots in the Southern Region of Rio Grande do Sul 

State, Brazil. Acta Scientiae Veterinariae, 50. 

Ringa, N and Bauch, C (2014): Dynamics and control of FMD in endemic countries: A pair 

approximation model, Journal of Theoretical Biology, 357:150-159. 

Rishikesavan, R., Palanivel, K. and Saravanajayam, M. (2021): Successful treatment of canine 

parvoviral infection with imunoglobulins in a pup. The Pharma Innovation Journal, 10, 

27-28. 

Robertson, S. and Sanchez, L. (2010): Treatment of visceral pain in horses. Veterinary Clinics: 

Equine Practice, 26(3), 603-617. 

Robertson, S., McGrath, S., Scarlett, S., Bhanugopan, M., Edwards, J., Winslow, E. and Friend, 

M. A. (2022): Calcium and magnesium supplementation of ewes grazing pasture did not 

improve lamb survival. Animal Production Science, 62(18), 1766-1776. 

Robson, S. (2007b): Clostridial diseases in cattle. Primefacts Profitable & sustainable primary 

studies, 440(1). 



205 
 

Rodriguez, C., Taminiau, B., García-Fuentes, E., Daube, G. and Korsak, N. (2021): Listeria 

monocytogenes dissemination in farming and primary production: Sources, shedding 

and control measures. Food Control, 120, 107540. 

Rodríguez, E., A1, A.  and Bach, A. (2017): "Associations between subclinical hypocalcemia 

and postparturient diseases in dairy cows." Journal of dairy science, 100(9), 7427-7434. 

Rodríguez, J. (2006): Infectious bovine keratoconjunctivitis in Angus cattle. Iowa State 

University. https://lib.dr.iastate.edu/rtd/856 

Rollison, D., Amorrortu, R., Zhao, Y., Messina, J., Schell, M., Fenske, N. and Tommasino, M 

(2021): Cutaneous Human Papillomaviruses and the Risk of Keratinocyte Carcinomas 

Cutaneous HPV and the Risk of Keratinocyte Carcinomas. Cancer research, 81(17), 

4628-4638. 

Rose, H and Wall, R (2012): Endemic sheep scab: risk factors and the behaviour of upland sheep 

flocks. Preventive Veterinary Medicine, 104(1-2), 101-106. 

Rose, R and Hodgson, D (2000): Manual of Equine Practice, 2nd edn., W. B. Sunders Co., 

Philadelphia. 497-498. 

Roy, P. (2012): Diagnosis and control of Newcastle disease in developing countries. World's 

Poultry Science Journal, 68(4), 693-706. 

Rubin, B., Kautz, S., Wray, B. and Moreau, C. (2019): Dietary specialization in mutualistic 

acacia‐ants affects relative abundance but not identity of host‐associated bacteria. 

Molecular Ecology, 28(4), 900-916. 

Rweyemanu, M., Roeder, P., Mackay, D., Sumption, K., Brownlie, J., Leforban, Y., Valarcher, 

J., Kwoeles, N and Saraiva, V (2008): Epidemiological patterns of foot and mouth 

disease worldwide, Transboundary and Emerging Diseases, 55(1), 57 - 72. 

Rychener, L., In-Albon, S., Djordjevic, S., Chowdhury, P., Nicholson, P., Ziech, R. and Falquet, 

L. (2017). Clostridium chauvoei, an evolutionary dead-end pathogen. Frontiers in 

Microbiology, 8, 1054. 

Rycroft, A. and Garside, L. (2000): Actinobacillus species and their role in animal disease. The 

Veterinary Journal, 159(1), 18-36. 

Ryman, V., Kautz, F. and Nickerson, S. (2021): Case study: misdiagnosis of nonhemolytic 

Staphylococcus aureus isolates from cases of bovine mastitis as coagulase-negative 

staphylococci. Animals, 11(2), 252. 



206 
 

Ryser, E. and Marth, E. (2007): Listeria, listeriosis, and food safety. CRC press. 

Ryu, S., Jang, J., Bak, U., Lee, C., Youn, H. and Lee, Y. (2004): Gastrointestinal impaction by 

Parascaris equorum in a Thoroughbred foal in Jeju, Korea. Journal of Veterinary 

Science, 5(2), 181-182. 

SaadEldin, W., AbdelAziz, A., Nada, H., and Baz, H. (2021). Prevalence of multidrug resistant 

Avibacterium paragallinarum in chickens. Damanhour Journal of Veterinary Sciences, 

6(2), 28-31. 

Sabur, M., Das, M., Uddin, M., Rahman, M., Islam, M., Chowdhury, M. and Hossain, M. 

(2021): Molecular Detection and Antibiotic Sensitivity of Salmonella Species Isolated 

from Goat Feces in Sylhet District of Bangladesh. World's Veterinary Journal, 11(3), 

395-401. 

SadiqMA, A., AbdullahFFJ, C., BitrusAA, A., BalakrishnanKN, B. and Lila, M. M. A. (2017): 

Severe persistent case of con-tagious ecthyma (Orf) in goats. J. Anim. Health Prod, 5(1), 

24-28. 

Saidi, R., Khelef, D. and Kaidi, R. (2013): Bovine mastitis: prevalence of bacterial pathogens 

and evaluation of early screening test. African Journal of Microbiology Research, 7(9), 

777-782. 

Sakhaee, E., Radfar, M. and Shafiee, A. (2011): Intestinal impaction by Parascaris equorum in 

Caspian miniature horse in Kerman, Iran. Comparative Clinical Pathology, 20, 281-284. 

Salem, N. and Farag, H. (2014): Clinical, hematologic, and molecular findings in naturally 

occurring Babesia canis vogeli in Egyptian dogs. Veterinary Medicine International, 

2014. 

Salvaggio, A., Giunta, R., Percipalle, M., Scalzo, F. and Marino, A. (2023): Infection Due to 

Actinobacillus lignieresii in Cattle with Brain and Ocular Involvement: Histological and 

Microbiological Features. Veterinary Sciences, 10(5), 311.  

Sammad, A., Khan, M., Abbas, Z., Hu, L., Ullah, Q., Wang, Y. and Wang, Y. (2022): Major 

Nutritional Metabolic Alterations Influencing the Reproductive System of Postpartum 

Dairy Cows. Metabolites, 12(1), 60. 

Santiago-Flores, M., Jaro, M., Recuenco, F., Reyes, M. and Amparo, M. (2012): Clinical profile 

of canine transmissible venereal tumor cases. Philippine Journal of Veterinary and 

Animal Sciences, 38(1). 



207 
 

Santos, R., Zhang, S., Tsolis, R., Kingsley, R., Adams, L. and Bäumler, A. (2001): Animal 

models of Salmonella infections: enteritis versus typhoid fever. Microbes and infection, 

3(14-15), 1335-1344. 

Santos, R., Gaeta, N., Silveira, B., Zanette, A., Riet-Correa, B. and Fraga, R. (2022): Bacteria 

associated with infectious keratoconjunctivitis outbreak in confined lambs. Journal of 

Medical Microbiology, 71(5), 001534. 

Saravanan, P., Balamurugan, V., Sen, A., Sarkar, J., Sahay, B., Rajak, K. and Singh, R. K. 

(2007): Mixed infection of peste des petits ruminants and orf on a goat farm in 

Shahjahanpur, India. The Veterinary Record, 160(12), 410. 

Sarfraz, M., Ashraf, Y. and Ashraf, S. (2017): A review: prevalence and antimicrobial 

susceptibility profile of listeria species in milk products. Matrix Science Medica, 1(1), 

3-9. 

Sarker, M. (2018): Antimicrobial Resistance and Beta-Lactamase Genes Detection in E. Coli, 

Salmonella Spp. And Vibrio Spp. From Food Animals in Southeast Asia (Doctoral 

Dissertation, MSc. Thesis In Veterinary Public Health. Chiang Mai University. 

Thailand). 

Saroj, S., Ganguly, S., and Mahajan, T. (2015). Applied Nutritional Management of Clinical 

Mastitis in Dairy Cattle: A Review. International Journal of Science, Environment and 

Technology, 4(5), 1351-1359. 

Sasaki, K., Sasaki, K., Sato, Y., Devkota, B., Furuhama, K. and Yamagishi, N. (2013): Response 

of Holstein cows with milk fever to first treatment using two calcium regimens: A 

retrospective clinical study. Journal of Veterinary Medical Science, 75(3), 373-376. 

Sasaki, Y., Kojima, A., Aoki, H., Ogikubo, Y., Takikawa, N. and Tamura, Y. (2002): 

Phylogenetic analysis and PCR detection of Clostridium chauvoei, Clostridium 

haemolyticum, Clostridium novyi types A and B, and Clostridium septicum based on 

the flagellin gene. Veterinary microbiology, 86(3), 257-267. 

Sasaki, Y., Yamamoto, K., Kojima, A., Norimatsu, M. and Tamura, Y. (2000): Rapid 

identification and differentiation of pathogenic clostridia in gas gangrene by polymerase 

chain reaction based on the 16S-23S r DNA spacer region. Research in Veterinary 

Science, 69(3), 289-294. 



208 
 

Sathish, S. and Swaminathan, K. (2008): Molecular characterization of the diversity of 

Clostridium chauvoei isolates collected from two bovine slaughterhouses: analysis of 

cross-contamination. Anaerobe, 14(3), 190-199. 

Scagliarini, A., Piovesana, S., Turrini, F., Savini, F., Sithole, F. and McCrindle, C. (2012): Orf 

in South Africa: endemic but neglected. Onderstepoort Journal of Veterinary Research, 

79(1), 1-8. 

Scantlebury, C. and Reed, K. (2009): Epizootic lymphangitis. Infectious diseases of the horse. 

EVJ Ltd, Fordham, Cambridgeshire, United Kingdom, pp. 397-406. 

Scantlebury, C., Archer, D., Proudman, C. and Pinchbeck, G. (2011): Recurrent colic in the 

horse: Incidence and risk factors for recurrence in the general practice population. 

Equine Veterinary Journal, 43, 81-88. 

Scantlebury, C., Pinchbeck, G., Loughnane, P., Aklilu, N., Ashine, T., Stringer, A. and 

McCarthy, A. (2016): Development and evaluation of a molecular diagnostic method 

for rapid detection of Histoplasma capsulatum var. farciminosum, the causative agent of 

epizootic lymphangitis, in equine clinical samples. Journal of Clinical Microbiology, 

54(12), 2990-2999. 

Scantlebury, C., Zerfu, A., Pinchbeck, G., Reed, K., Gebreab, F., Aklilu, N. and Christley, R. 

(2015): Participatory appraisal of the impact of epizootic lymphangitis in Ethiopia. 

Preventive Veterinary Medicine, 120(3-4), 265-276. 

Schatzberg, S., Haley, N., Barr, S., Parrish, C., Steingold, S., Summers, B. and Sharp, N. J. 

(2003): Polymerase chain reaction (PCR) amplification of parvoviral DNA from the 

brains of dogs and cats with cerebellar hypoplasia. Journal of veterinary internal 

medicine, 17(4), 538-544. 

Scheid, H., Estima-Silva, P., Monteiro, F., Marques, L., Coelho, A., Lima, M. and Schild, A. L. 

(2020): Actinobacillosis outbreak in cattle with clinical manifestation of hippopotamus-

like face. Pesquisa Veterinária Brasileira, 40, 355-359. 

Scheinfeld, N., Rosenberg, J. and Weinberg, J. (2004): Levamisole in dermatology. American 

journal of clinical dermatology, 5(2), 97-104. 

Schlech, W. (2019): Epidemiology and clinical manifestations of Listeria monocytogenes 

infection. Microbiology Spectrum, 7(3), 7-3. 



209 
 

Schoder, D., Melzner, D., Schmalwieser, A., Zangana, A., Winter, P. and Wagner, M. (2011): 

Important vectors for Listeria monocytogenes transmission at farm dairies 

manufacturing fresh sheep and goat cheese from raw milk. Journal of Food Protection, 

74(6), 919-924. 

Schott, H., Ewart, S., Walker, R., Dwyer, R., Dietrich, S., Eberhart, S. and Derksen, F. J. (2001): 

An outbreak of salmonellosis among horses at a veterinary teaching hospital. Journal of 

the American Veterinary Medical Association, 218(7), 1152-1159. 

Schuster, H and Chiodini, P. (2001): Parasitic infections of the intestine. Current Opinion in 

Infectious Diseases, 14(5), 587-591. 

Schwaiger, T., Beauchemin, K. and Penner, G. (2013): Duration of time that beef cattle are fed 

a high-grain diet affects the recovery from a bout of ruminal acidosis: Short-chain fatty 

acid and lactate absorption, saliva production, and blood metabolites. Journal of Animal 

Science, 91(12), 5743-5753. 

Schwarz, S., Werckenthin, C., Alesík, E., Wieler, L. and Wallmann, J. (2007): Susceptibility of 

bacterial pathogens against lincomycin/spectinomycin (1/2), penicillin G/neomycin 

(1/1), and penicillin G/dihydrostreptomycin (1/1) as determined in the BfT-GermVet 

monitoring program 2004-2006. Berliner und Munchener Tierarztliche Wochenschrift, 

120(9-10), 363-371. 

Scott, D and Miller, W (2003): Equine Dermatology. W.B. Saunders Co., St. Louis.; 90 and 227-

232. 

Seid, A., Fedlu, M. and Mama, A. (2019): Review on epizootic lymphangitis: epidemiology and 

its diagnosis. Journal of Dairy & Veterinary Sciences, 12, 1-8. 

Seid, U., Zenebe, T., Almaw, G., Edao, A., Disassa, H., Kabeta, T and Kebede, G. (2015): 

Prevalence, risk factors and major bacterial causes of Bovine mastitis in West Arsi Zone 

of Oromia Region, Southern Ethiopia. Nat Sci, 13(8), 19-27. 

Selim, S. (2001): Oedematous skin disease of buffalo in Egypt. Journal of Veterinary Medicine, 

Series B, 48(4), 241-258. 

Sepahvand, F., Rashidian, E., Jaydari, A. and Rahimi, H. (2022): Prevalence of Listeria 

monocytogenes in Raw Milk of Healthy Sheep and Goats. Veterinary Medicine 

International, 2022. 



210 
 

Sewoyo, P. and Kardena, I. (2022): Canine Transmissible Venereal Tumor: Treatment Review 

and Updates. Revista electrónica de Veterinaria, 01-07. 

Shadood, H. and Najem, H. (2021): Clinical, pathological and molecular study of Newcastle 

disease in layers farms in Basrah, Iraq. Basrah Journal of Veterinary Research, 20(1). 

Sharif, A., Ahmad, T., Umer, M., Rehman, A. and Hussain, Z. (2014): Prevention and control 

of Newcastle disease. International Journal of Agriculture Innovations and Research, 

3(2), 454-460. 

Sharma, A., Tripathi, B., Verma, J. and Parihar, N. (2001): Experimental Salmonella enterica 

subspecies enterica serovar Typhimurium infection in Indian goats: clinical, serological, 

bacteriological and pathological studies. Small Ruminant Research, 42(2), 125-134. 

Sharma, D., Paul, S. and Gururaj, K. (2020): Gastrointestinal helminthic challenges in sheep 

and goats in afro-asian region: a review. Journal of Animal Research, 10(1), 1-18. 

Sharquie, K., Khorsheed, A. and Al-Nuaimy, A. (2007): Topical zinc sulphate solution for 

treatment of viral warts. Saudi Medical Journal, 28(9), 1418-1421. 

Shashank, J., Abhinav K. and Ramesh, K. (2020). Diagnostic and therapeutic management of 

clinical mastitis in a cow. Journal of Entomology and Zoology Studies, 8(2): 1304-1306 

Sheikh, A. (2021): Efficacy of Commonly Used Anthelmintics and Their Effect on Body Weight 

of Indigenous Cattle at Jhikargacha, Jashore (Doctoral Dissertation, Department of 

Animal Production & Management, Sher-E-Bangla Agricultural University, Dhaka-

1207). 

Shima, F. (2015): Epidemiology of canine parvovirus enteritis among hospitalized dogs in 

Effurun/Warri Metropolitan Region of Delta State, Nigeria. Open Access Library 

Journal, 2(01), 1. 

Siddiqui, M., Digraskar, S., Shaikh, S., Sakhare, M., Borikar, S., Ajabe, J. and Singh, N. D. 

(2018): Successful therapeutic management of listeriosis in red kandhari bullock. 

Journal of Entomology and Zoology Studies, 6(3), 1764-1765. 

Siivonen, J., Taponen, S., Hovinen, M., Pastell, M., Lensink, B and Pyörälä, S (2011): Impact 

of acute clinical mastitis on cow behaviour. Applied Animal Behaviour Science.132(3– 

4):101–6 



211 
 

Silvestre, A., Souza, J. and Millen, D. (2023): Adoption of adaptation protocols and feed 

additives to improve performance of feedlot cattle. Journal of Applied Animal Research, 

51(1), 282-299. 

Simoni, R. and Knoll, J. (2008): Canine transmissible venereal tumor: the cytologic clues. Vet 

Med, (296-304). 

Singathia, R., Mishra, R., Yadav, R., Gangil, R., Dutta, P. and Lakhotia, R. (2011): Therapeutic 

management of ulcerative lymphangitis in a mare. Haryana Vet, 50, 103-104. 

Singh, M., Shakya, M., Mehta, H and Parthasarathi, B (2019): Equine Obstructive Colic 

Associated with Heavy Parascaris equorum Infection. Int. J. Curr. Microbiol. App. Sci, 

8(5), 1676-1679. 

Singh, R., Bal, M., Singla, L. and Kaur, P (2017): Detection of anthelmintic resistance in sheep 

and goat against fenbendazole by faecal egg count reduction test. Journal of parasitic 

diseases, 41(2), 463-466. 

Sirag, M. (2019): Prevalence and risk factor of Monieziasis in Sheep in Atbara locality-River 

Nile State (Doctoral dissertation, Sudan University of Science and Technology). 

Sivajothi, S., Reddy, B., Rayulu, V. and Venkatasivakumar, R. (2014): Babesiosis in dogs: A 

report of two different cases. Adv. Appl. Sci. Res, 5(3), 276-279. 

Smith, B (2002): Large Animal Internal Medicine. 3rd edn., Mosby, Inc., Missouri.; 183. 

Smith, B., Van Metre, D. and Pusterla, N. (2009): Disease of the alimentary tract. Large animal 

internal medicine 4th edition. St. Louis, MO: Mosby Elsevier, 1872. 

Smith, G. and Correa, M. (2004): The effects of oral magnesium hydroxide administration on 

rumen fluid in cattle. Journal of veterinary internal medicine, 18(1), 109-112. 

Smith, G., Scherba, G., Constable, P., Hsiao, V., Behr, M. and Morin, D. (2002). Atypical 

parapoxvirus infection in sheep. Journal of veterinary internal medicine, 16(3), 287-

292. 

Smith, J., Zhou, X., Merkatoris, P., Klostermann, C. and Breuer, R. (2019): Medical 

management of hemorrhagic bowel syndrome in a beef bull. Case Reports in Veterinary 

Medicine, 2019. 

Smith, M. and Sherman, D. (2009). Goat medicine. John Wiley & Sons. 

Snider, T. and Stern, A. (2011): Pathology in practice. Journal of the American Veterinary 

Medical Association, 238(9), 1119-1121. 



212 
 

Snowder, G., Van Vleck, L., Cundiff, L. and Bennett, G. (2005): Genetic and environmental 

factors associated with incidence of infectious bovine keratoconjunctivitis in preweaned 

beef calves. Journal of animal science, 83(3), 507-518. 

Snyder, E. and Credille, B. (2017): Diagnosis and treatment of clinical rumen acidosis. 

Veterinary Clinics: Food Animal Practice, 33(3), 451-461. 

Solano-Gallego, L. and Baneth, G. (2011): Babesiosis in dogs and cats—expanding 

parasitological and clinical spectra. Veterinary parasitology, 181(1), 48-60. 

Songer, J. and Post, K. (2005): Bacterial and fungal agents of animal disease. Veterinary 

microbiology. St Louis: Elsevier Saunders, 84-91. 

Sood, N., Sandhu, B., Gupta, K., Narang, D., Vasudeva, K. and Singh, N. (2012): Mesenteric 

caseous lymphadenitis in a cow calf caused by Corynebacterium pseudotuberculosis: a 

case report. Vet Med, 57(7), 371-375. 

Sorwar, M., Rahman, M., Hasan, M., Hossain, S. and Islam, S. (2016): Prevalence of Foot and 

Mouth Disease at Chuadanga sadar upazilla in Bangladesh. Bangladesh Journal of 

Veterinary Medicine, 14(1), 43-46. 

Spier, S. (2006): Dryland Distemper- Corynebacterium pseudotuberculosis infections in horses. 

California Vet, 38: 24-26. 

Spier, S. (2019): Corynebacterium pseudotuberculosis infection of horses and Cattle (Pigeon 

fever, Dry land distemper). In: MSD Veterinary manual. Merck Sharp & Dohme corp., 

a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA 

Spyrou, V. and Valiakos, G. (2015): Orf virus infection in sheep or goats. Veterinary 

microbiology, 181(1-2), 178-182. 

Srinivasan, V., Nam, H., Nguyen, L., Tamilselvam, B., Murinda, S. and Oliver, S. (2005): 

Prevalence of antimicrobial resistance genes in Listeria monocytogenes isolated from 

dairy farms. Food borne Pathogens & Disease, 2(3), 201-211. 

Steele, M., AlZahal, O., Hook, S., Croom, J. and McBride, B. (2009): Ruminal acidosis and the 

rapid onset of ruminal parakeratosis in a mature dairy cow: a case report. Acta 

Veterinaria Scandinavica, 51(1), 1-6. 

Steen, A. (2001): Field study of dairy cows with reduced appetite in early lactation: clinical 

examinations, blood and rumen fluid analyses. Acta Veterinaria Scandinavica, 42, 1-10. 



213 
 

Steerforth, D. and Marutsov, P. (2017): Ulcerative lymphangitis due to Corynebacterium 

pseudotuberculosis in Bulgarian Holstein dairy cows. Veterinary Record Case Reports, 

5(4), e000454. 

Stefanska, I., Gierynska, M., Rzewuska, M and Binek, M (2010): Survival of Corynebacterium 

pseudotuberculosis within macrophages and induction of phagocytes death. Polish 

Journal of Veterinary Sciences 13(1):143–149. 

Stenfeldt, C and Arzt, J (2020): The Carrier conundrum; a review of recent advances and 

persistent gaps regarding the carrier state of foot-and-mouth disease virus. Pathogens. 

9:167.  

Stenfeldt, C., Eschbaumer, M., Rekant, S., Pacheco, J., Smoliga, G. and Hartwig, E. (2016): The 

foot-and-mouth disease carrier state divergence in cattle. J Virol. 90:6344–64.  

Stockmann, D., Ferrari, H., Andrade, A., Lopes, R., Cardoso, T. and Luvizotto, M. (2011): 

Canine transmissible venereal tumors: aspects related to programmed cell death. Braz J 

Vet Pathol, 4(1), 67-75. 

Sudhakara, R., Sivajothi, S., Varaprasad, R. and Solmon, R. (2016): Clinical and laboratory 

findings of Babesia infection in dogs. Journal of Parasitic Diseases, 40, 268-272. 

Sulayeman, M., Dawo, F., Mammo, B., Gizaw, D and Shegu, D (2018): Isolation, molecular 

characterization and sero-prevalence study of foot-and-mouth disease virus circulating 

in central Ethiopia. BMC veterinary research; 14(1):110. 

Sun, Z., Zhao, T., Lu, N., Yang, Y. and Zhu, H. (2019): Research progress of glycyrrhizic acid 

on antiviral activity. Mini reviews in medicinal chemistry, 19(10), 826-832. 

Suvethika, P. and Kumar, K. (2021): Canine parvovirus infection: A case report. The Pharma 

Innovation Journal, 10(1), 141-143. 

Sykes, J. and Greene, C. (2013): Infectious diseases of the dog and cat. Elsevier Health Sciences. 

pp 456 

Tagesu, T., Tagesu, A., Hasen, R., Regea, G. and Tadesse, G. (2019). Review on Blackleg in 

Cattle. Journal of Dairy and Veterinary Sciences, 9(5), 001-008. 

Taghipour, B., Khoda, K., Atyabi, N. and Faghanizadeh, G. (2010): An unusual occurrence of 

actinobacillosis in heifers and cows in a dairy herd in Tehran suburb-Iran. Archives of 

Razi Institute, 65: 105-110. 



214 
 

Tagorti, G. (2018): Prevalence of canine parvovirus infection in Grand Tunis, Tunisia. Journal 

of Advanced Veterinary and Animal Research, 5(1), 93-97. 

Tajik, J., Mohammadi, G., Rad, M and Barati, A (2010): Hemorrhagic bowel syndrome in dairy 

cattle in Iran: a case report. Iranian Journal of Veterinary Research, Shiraz University, 

11(2), 31. 

Takariyanti, D., Gorda, I. and Sewoyo, P. (2021): Treatment of transmissible venereal tumor 

without metastasis in mixed local Balinese dog by surgery and vincristine sulfate: A case 

report. Int J Vet Sci Anim Husbandry, 6(3), 25-29. 

Talkhan, O., Radwan, M. and Ali, M. (2010): Cattle babesiosis and associated biochemical 

alteration in Kalubyia Governorate. Nat Sci, 12, 24-27. 

Tattersall, P., Bergoin, M., Bloom, M., Brown, K., Linden, R., Muzyczka, N. and Tijssen, P. 

(2005): Family parvoviridae. Virus taxonomy: eighth report of the International 

Committee on Taxonomy of Viruses, 353-369. 

Tatz, A., Segev, G., Steinman, A., Berlin, D., Milgram, J. and Kelmer, G. (2012): Surgical 

treatment for acute small intestinal obstruction caused by Parascaris equorum infection 

in 15 horses (2002–2011). Equine Veterinary Journal, 44, 111-114. 

Taylor, M., Coop, R. and Wall, R. (2015): Veterinary Parasitology. 4th Edition. West Sussex; 

Ames, Iowa: John Wiley and Sons, Inc. 

Tedla, M., Berhan, N., Molla, W., Temesgen, W. and Alemu, S. (2018): Molecular identification 

and investigations of contagious ecthyma (Orf virus) in small ruminants, North west 

Ethiopia. BMC veterinary research, 14(1), 1-8. 

Teferi, S. (2020): Antimicrobial Resistance Patterns of Salmonella in Ethiopia Since 2009/2010: 

A Review. Journal of Drug Design and Medicinal Chemistry, 6(1), 7-14. 

Tejedor Junco, M., Lupiola, P., Schulz, U and Gutierrez, C (2008): Isolation of nitrate reductase 

positive Corynebacterium pseudotuberculosis from dromedary camels. Trop Anim 

Health Prod., 40:165–7. 

Tella, M., Ajala, O. and Taiwo, V. (2004): Complete regression of transmissible venereal tumor 

(TVT) in Nigerian mongrel dogs with vincristine sulphate chemotherapy. African 

Journal of Biomedical Research, 7(3) :133-138. 



215 
 

Teodorowski, O., Kalinowski, M., Winiarczyk, D., Dokuzeylül, B., Winiarczyk, S. and 

Adaszek, L. (2022): Babesia gibsoni Infection in Dogs—A European Perspective. 

Animals, 12(6), 730. 

Terzungwe, T., Thaddaeus, A., Saganuwan, S., Chukwuebuka, N., Terzungwe, T., Mwuese, A. 

and Washima, A. (2018): The epidemiology of canine parvovirus enteritis in dogs of 

Makurdi, Benue State, Nigeria. World's Veterinary Journal, 8(3), 48-54. 

Tessele, B., Martins, T., Vielmo, A. and Barros, C. (2014): Lesões granulomatosas encontradas 

em bovinos abatidos para consumo. Pesquisa Veterinária Brasileira, 34, 763-769. 

Thilsing-Hansen, T., Jørgensen, R.  and Ostergaard, S. (2002): A Review; Milk Fever Control 

Principles. Acta vet. Scand, 43: 1-19. 

Tibbo, M. (2006): Productivity and health of indigenous sheep breeds and crossbreds in central 

Ethiopian Highlands (Doctoral dissertation, Swedish University of Agricultural 

Sciences). ISSN 1652-6880. 

Tolera, T., Tagesu, A., Roba, H., Gemachu, R. and Getachew, T (2019): Review on Blackleg in 

Cattle. Dairy and Veterinary Science Journal. 9(5): 555771. 

Tomanić, D., Kladar, N., Radinović, M., Stančić, I., Erdeljan, M., Stanojević, J. and Kovačević, 

Z. (2023): Intramammary Ethno-Veterinary Formulation in Bovine Mastitis Treatment 

for Optimization of Antibiotic Use. Pathogens, 12(2), 259. 

Tore, G., Cacciotto, C., Anfossi, A., Dore, G., Antuofermo, E., Scagliarini, A. and Alberti, A 

(2017): Host cell tropism, genome characterization, and evolutionary features of OaPV4, 

a novel Delta papillomavirus identified in sheep fibropapilloma. Veterinary 

microbiology, 204, 151-158. 

Tryland, M., Stubsjoen, S., Agren, E., Johansen, B. and Kielland, C. (2015): Herding conditions 

related to infectious keratoconjunctivitis in semi-domesticated reindeer: a questionnaire-

based survey among reindeer herders. Acta Veterinaria Scandinavica, 58(1), 1-10. 

Tufani, N., Fazili, M., Malik, H., Beigh, S. and Dar, K. (2015): Clinico haematological Profile 

and therapeutic management of acute babesiosis in a Holstein-friesian crossbred cow. 

Veterinary Clinical Science, 3(3), 11-14. 

Tufani, N., Hafiz, A., Malik, H., Peer, F. and Makhdoomi, D. (2009): Clinico-therapeutic 

management of acute babesiosis in bovine. Intas Polivet, 10(1), 49-50. 



216 
 

Tufani, N., Makhdoomi, D. and Hafiz, A. (2013): Rumen acidosis in small ruminants and its 

therapeutic management. Iranian Journal of Applied Animal Science, 3(1): 19-24. 

Ugochukwu, I., Aneke, C., Idoko, I., Sani, N., Amoche, A., Mshiela, W. and Sackey, A. K. B 

(2019): Bovine papilloma: Aetiology, pathology, immunology, disease status, diagnosis, 

control, prevention and treatment: A review. Comparative Clinical Pathology, 28(3), 

737-745. 

Uilenberg, G. (2006): Babesia—a historical overview. Veterinary parasitology, 138(1-2),3-10. 

Ullah, S., Ashfaque, M., Rahman, S., Akhtar, M. and Rehman, A. (2004): Newcastle disease 

virus in the intestinal contents of broilers and layers. Pakistan Veterinary Journal, 24(1), 

28-30. 

Upjohn, M., Shipton, K., Lerotholi, T., Attwood, G and Verheyen, K (2010): Coprological 

prevalence and intensity of helminth infection in working horses in Lesotho. Tropical 

animal health and production, 42(8), 1655-1661. 

Useh, N., Ibrahim, N., Nok, A. and Esievo, K. (2006): Relationship between outbreaks of 

blackleg in cattle and annual rainfall in Zaria, Nigeria. The Veterinary Record, 158(3), 

100. 

Uzal, F and Songer, J (2008): Diagnosis of Clostridium perfringens intestinal infections in sheep 

and goats. Journal of Veterinary Diagnostic Investigation, 20(3), 253-265. 

Uzal, F., Paramidani, M., Assis, R., Morris, W and Miyakawa, M.(2003): Outbreak of clostridial 

myocarditis in calves. Veterinary Record, 152(5), 134-136. 

Uzal, F., Plattner, B. and Hostetter, J. (2016): Alimentary system. Jubb, Kennedy & Palmer's 

Pathology of Domestic Animals: 2, 1. 

Uzzau, S. (2013): Salmonella infections in sheep. In Salmonella in domestic animals. 

Wallingford UK: CABI. (pp. 295-304).  

Uzzau, S., Leori, G., Petruzzi, V., Watson, P., Schianchi, G., Bacciu, D. and Rubino, S. (2001): 

Salmonella enterica serovar-host specificity does not correlate with the magnitude of 

intestinal invasion in sheep. Infection and immunity, 69(5), 3092-3099. 

Valentine, B. (2006): Survey of equine cutaneous neoplasia in the Pacific Northwest. Journal 

of Veterinary Diagnostic Investigation, 18(1), 123-126. 

Valgaeren, B (2017): " Hemorrhagic Bowel Syndrome" In Cows. Vlaams Diergeneeskundig 

Tijdschrift, 86(2), 120-121. 



217 
 

Van Metre, D. and Callan, R. (2005): Research progress in hemorrhagic bowel syndrome. West 

Dairy News, 5, 79-80. 

Van Metre, D., Tyler, J. and Stehman, S.(2000): Diagnosis of enteric disease in small ruminants. 

Veterinary Clinics of North America: Food Animal Practice, 16(1), 87-115. 

VanHoy, G., Marsh, A. and Carman, M. (2022): External Parasites. Medicine and Surgery of 

Camelids, 174. 

Vendrame, S (2018). The horse nematode Parascaris equorum: in vitro experiments and 

evaluation of anthelmintic resistance. Anno Accademico  

Venjakob, P., Pieper, L., Heuwieser, W. and Borchardt, S. (2018): Association of postpartum 

hypocalcemia with early-lactation milk yield, reproductive performance, and culling in 

dairy cows. Journal of dairy science, 101(10), 9396-9405. 

Venu, R., Sailaja, N., Srinivasa Rao, K., Jayasree, N. and Vara Prasad, W. (2015): Babesia 

bigemina infection in a 14-day old Jersey crossbred calf: a case report. Journal of 

Parasitic Diseases, 39, 264-265. 

Verocai, G., Chaudhry, U. and Lejeune, M (2020): Diagnostic methods for detecting internal 

parasites of livestock. Veterinary Clinics: Food Animal Practice, 36(1), 125-143. 

Vijaykumar, K., Puttalakshamma, G., D’Souza, P., Sengupta, P., Chandranaik, B. and 

Renukaprasad, C. (2017): Parasitological and molecular detection of bovine babesiosis 

in endemic areas of Karnataka state. Indian Journal of Animal Sciences, 87 (4): 422–

426. 

Vikas, J., Harshit, V and Shriya, R (2017): Ulcerative Lymphangitis in Sahiwal cattle. Intas 

Polivet., 18 (I): 83-84 

Vikoren, T., Lillehaug, A., Åkerstedt, J., Bretten, T., Haugum, M. and Tryland, M. (2008): A 

severe outbreak of contagious ecthyma (orf) in a free-ranging musk ox (Ovibos 

moschatus) population in Norway. Veterinary microbiology, 127(1-2), 10-20. 

Villalobos-Agüero, R., León, B., Zamora-Sanabria, R. and Kardashian-Córdoba, J. (2022): 

Molecular characterization of the S1 gene in GI-17 and GI-13 type isolates of avian 

infectious bronchitis virus (IBV) in Costa Rica, from 2016 to 2019. VirusDisease, 33(1), 

84-95. 



218 
 

Voorhees, I., Lee, H., Allison, A., Lopez-Astacio, R., Goodman, L., Oyesola, O.and Parrish, C. 

R. (2019): Limited intrahost diversity and background evolution accompany 40 years of 

canine parvovirus host adaptation and spread. Journal of virology, 94(1), e01162-19. 

Wadhwa, D., Pal, B. and Mandial, R. (2008): Epidemiological and clinico-therapeutic study of 

babesiosis in cattle. The Indian Journal of Veterinary Research, 17(2), 22-24. 

Wakamatsu, N., King, D., Kapczynski, D., Seal, B. and Brown, C. (2006): Experimental 

pathogenesis for chickens, turkeys, and pigeons of exotic Newcastle disease virus from 

an outbreak in California during 2002-2003. Veterinary pathology, 43(6), 925-933. 

Wang, Y. Q (2004): Hemorrhagic bowel syndrome in dairy cattle and efficacy of feed additive 

in stimulating immune response in livestock. Oregon State University. 

Warnick, L., Kaneene, J., Ruegg, P., Wells, S., Fossler, C., Halbert, L. and Campbell, A. (2003): 

Evaluation of herd sampling for Salmonella isolation on Midwest and northeast US dairy 

farms. Preventive Veterinary Medicine, 60(3), 195-206. 

Welchman, D., King, S., Wragg, P., Wood, A., Irvine, R., Pepper, W. and De Wit, J. (2010): 

Infectious coryza in chickens in Great Britain. The Veterinary record, 167(23), 912. 

Wet, C. and Murie, J. (2011): Lamb pays lip service: Two cases of ecthyma contagiosum (orf). 

Scottish Medical Journal, 56(1), 1-4. 

White, S (2006): In-depth: Selected Topics in Dermatology, Nodules-Infectious. Proceedings 

of the American Association of Equine Practitioners, 52: 476-477. 

Wickramasinghe, C., Hettiarachchi, R. and Pathirana, U. (2014): An outbreak of black quarter 

in a buffalo herd in the southern province of Sri Lanka. The Sri Lanka vet J, 1-4. 

Windsor, P., Khounsy, S., Earp, F., MacPhillamy, I., Young, J. and Bush, R. (2020): Managing 

welfare and antimicrobial-resistance issues in treating foot-and-mouth disease lesions: a 

new therapeutic approach. Veterinary Medicine: Research and Reports, 99-107. 

Woldemariyam, F., Leta, S., Assefa, Z., Tekeba, E., Gebrewold, D. and Paeshuyse, J. (2022): 

Temporal and Spatial Patterns and a Space–Time Cluster Analysis of Foot-and-Mouth 

Disease Outbreaks in Ethiopia from 2010 to 2019. Viruses, 14(7), 1558. 

Worku, T., Dandecha, M., Shegu, D., Aliy, A. and Negessu, D. (2022): Isolation and Molecular 

Detection of Newcastle Disease Virus from Field Outbreaks in Chickens in Central 

Ethiopia. Veterinary Medicine: Research and Reports, 65-73. 



219 
 

Xu, Y., Cheng, J., Huang, X., Xu, M., Feng, J., Liu, C. and Zhang, G. (2019): Characterization 

of emergent Avibacterium paragallinarum strains and the protection conferred by 

infectious coryza vaccines against them in China. Poultry Science, 98(12), 6463-6471. 

Yadav, H., Sharma, S., Kuntal, N., Aziz, P. and Kuldeep, S. (2019): A study on babesiosis in 

HF cattle. Journal of Entomology and Zoology Studies; 7(3): 624-626. 

Yadav, R., Gattani, A., Gupta, S. and Sharma, C. (2011): Jaundice in dog associated with 

babesiosis-A case report. Blood, 135(46), 90-0. 

Yadav, S., Stenfeldt, C., Branan, M., Moreno-Torres, K., Holmstrom, L. and Delgado, K. 

(2019): Parameterization of the durations of phases of foot-and-mouth disease in cattle. 

Front Vet Sci. 6:263.  

Yang, Y., Li, Y., Dao, X., Fei, L. and Yang, F. (2022): Molecular detection and isolation of 

Mycoplasma conjunctivae from goats with infectious keratoconjunctivitis in Sichuan 

province, southwest China. The Thai Journal of Veterinary Medicine, 52(3), 601-606. 

Yehia, N., Salem, H., Mahmmod, Y., Said, D., Samir, M., Mawgod, S., ... and Zanaty, A. M. 

(2023): Common viral and bacterial avian respiratory infections: an updated review. 

Poultry Science, 102553. 

Yeruham, I., Elad, D., Friedman, S. and Perl, S. (2003): Corynebacterium pseudotuberculosis 

infection in Israeli dairy cattle. Epidemiology & Infection, 131(2), 947-955. 

Yogeshpriya, S., Pillai, U. and Ajithkumar, S. (2014): Successful Management of Canine 

Babesiosis–A Case Report. Shanlax International Journal of Veterinary Science, 1(3), 

33-34. 

Yune, N. and Abdela, N. (2017): Epidemiology and economic importance of sheep and goat 

pox: a review on past and current aspects. J Vet Sci Technol, 8(2), 1-5. 

Zainalabidin, F., Raimy, N., Hanifah, A., Sathayah, G., Marcel, D., Musbah, A., ... and 

Panchadcharam, C. (2021): Monieziasis in domestic ruminants in Perak, Malaysia. 

Songklanakarin Journal of Science & Technology, 43(1). 

Zaitoun, A., Elseleny, M. and El Khabaz, K. (2021): Clinical study on Moraxella-associated 

infectious keratoconjunctivitis (IKC) of small ruminants. Benha Veterinary Medical 

Journal, 40(2), 1-4. 



220 
 

Zavoshti, F., Sioofy-Khojine, A. and Mahpeikar, H. (2009): A case report of ulcerative 

lymphangitis (a mini review of causes and current therapies). Turkish Journal of 

Veterinary & Animal Sciences, 33(6), 525-528. 

Zedan, H., Hofny, E. and Ismail, S. (2009): Propolis as an alternative treatment for cutaneous 

warts. International journal of dermatology, 48(11), 1246-1249. 

Zeryehun, T (2012): Helminthosis of sheep and goats in and around Haramaya, Southeastern 

Ethiopia. Journal of Veterinary Medicine and Animal Health, 4(3), 48–55.  

Ziapour, S., Esfandiari, B. and Youssefi, M. (2011): Study of the prevalence of babesiosis in 

domesticated animals with suspected signs in Mazandaran province, north of Iran, 

during 2008. Journal of Animal and Veterinary Advances, 10(6), 712-714. 

Ziech, R., Gressler, L., Frey, J. and Vargas, A. C. (2018): Blackleg in cattle: current 

understanding and future research needs. Ciência Rural, 48(5). 

Zintl, A., Mulcahy, G., Skerrett, H., Taylor, S. and Gray, J. (2003): Babesia divergens, a bovine 

blood parasite of veterinary and zoonotic importance. Clinical microbiology reviews, 

16(4), 622-636. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



221 
 

6. APPENDICES  

 

Appendix 1: Gram-staining procedure 

 

❖ Place slide with heat fixed smear on staining tray.  

❖ Gently flood smear with crystal violet and let stand for 1 minute.  

❖ Tilt the slide slightly and gently rinses with tap water or distilled water using a wash 

bottle.  

❖ Gently flood the smear with Gram ‘s iodine and let stand for 1 minute.  

❖ Tilt the slide slightly and gently rinses with tap water or distilled water using a wash 

bottle. The smear will appear as a purple circle on the slide.  

❖ Decolorize using 95% ethyl alcohol or acetone. Tilt the slide slightly and apply the 

alcohol drop by drop for 5 to 10 seconds until the alcohol runs almost clear. Be careful 

not to over-decolorize.  

❖ Immediately rinse with water.  

❖ Gently flood with safranin to counter-stain and let stand for 45 seconds.  

❖ Tilt the slide slightly and gently rinses with tap water or distilled water using a wash 

bottle.  

❖ Blot dry the slide with bibulous paper.  

❖ View the smear using microscope under oil-immersion.  

 

Appendix 2: Giemsa staining procedure 

 

❖ One drop blood was placed near one end of clean, dry and grease-free glass slide.  

❖ Spreader slide inclined about 45º was pushed horizontally from the one end to another 

and get thin smear with clear tail.  

❖ The resulting film was dried rapidly by waving it in the air, and was fixed with absolute 

methanol for 2 minutes 

❖ Flood the smear with Giemsa stain and keep it submerged for 30 seconds 

❖ Flood the smear with clean water 

❖ Allow to dry before examination 
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❖ Examine under oil immersion on the microscope using high power to identify blood cells 

and blood parasites 

 

Appendix 3: Slide-Catalase test procedure 

 

1. Use a loop or sterile wooden stick to transfer a small amount of colony growth in the 

surface of a clean, dry glass slide.  

2. Place a drop of 3% H2O2 in the glass slide. 

3. Observe for the evolution of oxygen bubbles. 

 

Appendix 4: Fecal Flotation procedure 

 

1. Three grams of feces was added to 42 ml of magnesium sulfate solution in a graduated 

cylinder. 

2. The contents were then mixed thoroughly using a glass rod, and were poured through a 

tea strainer into another beaker.  

3. The filtrate was then filled to 10ml test tube and centrifuged bye 1200 rpm for 5 minutes  

4. The cover-slip was putted on the top of the test tube thoroughly and kept for 10 min in 

the test tube rack.  

5. The cover-slip was carefully lifted and placed on glass-slide and viewed under a 

compound microscope X10 objective lens. 

Appendix 5: PCR result of ND (Ct Value = 23.103) 

 

Applied Bio-systems 7500 Real-Time Polymerase Chain Reaction (RT-PCR) thermocycler 

were used for amplification of all NDV isolates. A primer probe combination from a conserved 

region of the M gene:  

 

➢ APMVI F M+4100 (Forward): 5’-AGT GAT GTG CTC GGA CCT TC-3’  

➢ APMV-I R M- 4220 (Reverse): 5’-CCT GAG GAG AGG CATTTG CTA-3’ 

➢ APMV-1M+4169 (Probe): 5’-FAM TTCTCT AGC AGT GGG ACA GCC TGC  
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Appendix 6: Case paper 
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Appendix 7: Laboratory works (bacteriology) 

 

     

Indicating black with wide range of red zone of Salmonella spp of bacteria on XLD agar 

  

Indicating golden yellow colonies of S. aureus on mannitol salt agar and Nutrient agar.  

  

Indicating Growth of small colony with wide range haemolysis (Moraxella spp) and small 

dewdrop-like colonies (A. paragallinarum) on blood agar 

  

Indicating growths of small, white, dry with narrow hemolysis (C. Perferenges) on blood agar 
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Indicating growths of small, white, dry with narrow hemolysis (C. chauvoei)) on blood agar 

  

Colonies of the A. lignieresii on MacConkey agar 

      

Indicating C. pseudotuberculosis colony on Blood agar and Nutrient agar (Ulcaleretive lymphangitis)  

   

Indicating biochemical testes with their reagent  



227 
 

    

Indicating dispensing of media on Petridis and preparation of anaerobic jar 

 

  

Indicating crushing the faeces by pestle and mortem and centrifuging the fecal sample for 

flotation examination  
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Indicating Giemsa-stained smear preparation   

 

Appendix 8: Clinic works  

 

  

Indicating preparation and administration of Diminazen Di aceturate solution 
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Indicating Physical examination of the body parameters 

  

Indicating clinical examination of the oral cavity and the body wound management  
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Indicating surgically removal of the tumor and wound management  
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Indicating clinical examination, site preparation and topical application of zinc oxide  

   

Indicating post mortem examination  
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Indicating clinical examination of the eye and eye drop treatment 

  

Indicating sample taking by sterile swap from the eye  
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Indicating drenching of Indigestion powder solution and intravenous rehydration of the cow 

  

Indicating intravenous administration of calcium borogluconate  
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Indicating wound management  

 

 

 

 

 

 

 

 

 

 

 

 


