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Abstract


Foot rot is a common disease of small ruminants and cattle that cause world-wide economic losses in animal's production. Fusobacterium necrophorum is attributed to be involved in the primary causes of foot-rot in cattle. We applied bacteriological and biochemical tests to analyze specimens collected from the hooves of bulls with symptomatic foot-rot for the presence of F. necrophorum in conjugation with complete blood count analysis. Out of thirty-one samples tested, twenty-nine had positive to F. necrophorum. Of the thirty-one blood samples, we did not find significant differences in hemogram profile than normal in the acute phase of the disease while significant changes in leukogram were noticed. The recurrent detection of F. necrophorum within beef bulls' herds in Basra Province is noticeable that suggests a substantial role of this organism in hoof infection of cattle.
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Introduction










Foot-rot is an acute and extremely infectious bacterial disease that generates lesions on the subcutaneous tissues and skin of the interdigital space of ruminants [1]. The disease is caused by Fusobacterium necrophorum. A rod shaped gram-negative aerotolerant anaerobe opportunistic bacterium; that presents normally in the feces and rumen of cattle and in their environment [2]. Fusobacterium necrophorum has the ability to cause considerable hepatic abscessation in cattle, sheep and camel [3]. Two subspecies of this bacterium were recognized; F. necrophorum sub-species necrophorum F. necrophorum and F. necrophorum subspecies fundulforme. The sub-species necrophorum is detected more frequently in foot-rot infections than the sub-species funduliforme as a result of its intensive virulence [4]. Several secreted products and/or toxins have involved as virulence factors. Haemagglutinin, endotoxin and leukotoxin [5], haemolysin and adhesion [2] are the main factors assisting the ruminal localization and liver invasion. Among these toxins, "endotoxin" and "leukotoxin" are thought to be more effective than others in overcoming the hosts defense mechanism to induce the infection [2,5]. Many attempts for providing a protective immunity against F. necrophorum by using toxoid, whole cell bacterin or other cytoplasmic compositions have been investigated. Unfortunately, none of the prototype immunogens has been introduced a satisfy immunity against fusobacterial infection. Therefore, the control of foot-rot has mainly based on the using of the anti-microbial therapy [6]. When there is injury to the skin of the interdigital space especially where the cattle are located on muddy and contaminated areas, F. necrophorum can invade causing the disease. Then the infected cattle will further spread the organism to the environment and to other susceptible [7]. The high cost of treatment and sharp decrease of weight gain leading to heavy economic losses in cattle industry [8]. Cattle with severe hooves infection might require to be euthanized, while the lame bulls could not breed accordingly. The economic impact of this disease will be minimized through appropriate preventive methods and early treatment. Minerals deficiency (Zink, Selenium and Copper) could probably increase the incidence of foot-rot [9].



Little is known on the pathogenicity of F. necrophorum in foot- rot infection with no single study has been clarified the sub-species of this organism that presents in hooves in Basra. Therefore, in the current study, we used clinical, bacteriological and biochemical analysis on hoof samples from foot-rot infected bulls to identify the F. necrophorum, and to study its role on the blood parameters.


Methodology



The current study was done to investigate the causes of hooves lesions of bulls in a private beef cattle farm that located at the south of Basra province during October 2017. Thirty-one beef bulls aged between 2 - 2.5 years were found to have hoof lesions, all bulls were inspected clinically, and all the affected animals were treated accordingly. Blood and hoof swab samples were collected and analyzed as following:



Hematological Analysis



Jugular blood was collected in EDTA tubes for Complete Blood Count (CBC) analysis. The samples were analyzed manually in clinical pathology laboratory, department of internal and preventive medicine, college of veterinary medicine / university of Basra. The examined parameters were: Red Blood Cell Counts (RBCc), Hemoglobin (Hb), Packed Cell Volume (PCV), Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin Concentration (MCHC), total White Blood Cell Count (WBCc), Lymphocyte Count (Lymp), Segmented Neutrophils Count (S Neut), Monocyte Count (Mono), Eosinophil Count (Eosin) and Basophiles Count (Baso).



Bacterial Isolation and Identification



Hoof scrapings of the thirty-one lame bulls were collected anaerobically. Samples were cultured directly on Macconkey and Blood agar culture in CO2 jar at 37°C for 48 hours in Central Research Unite, College of Veterinary Medicine / University of Basra.




Initial bacterial determination based on the characteristic morphology of the growing colonies and the organism. When the colonies irradiated with UV light, a greenish fluorescence appearance can be noticed. Butyric acid odor also can be smelled. Microscopically, characteristic rod shape gram negative pleomorphic morphology of the bacterium was noticed. In addition, the identification was appended by the susceptibility to metronidazole and kanamycin on primary inoculated agar plate. To confirm the identification of F. necrophorum, a marked p-hemolysis on blood agar enriched with 5% sheep blood in conjugation with resistance to vancomycin and susceptibility to polymyxin and the specific biochemical tests were applied as described by [10].



Statistical Analysis



All data were analysed using JMP® 11. NC: SAS Institute Inc. software version. The data were considered significant at (p<0.05). Pair Student's "t" test was applied to determine the differences.




Results


 Clinical Examination


The symptoms of the disease were recorded as following:



Sudden onset of lameness accompanied with decrease appetite (Table 1). The bulls were often only touching their toe to the ground due to sever painful lesions. More than one limb was often infected, commonly the fore-limbs. The tissues of the interdigital space were reddish and swollen that consequently leads to separate a part of the hoof. Skin between toes of some infected bulls develops a crack (Figures 1-3). Moderate to severe fever with significant increase of respiratory and heart rates (Table 1). There was a marked foul smell. 




Table 1: Clinical and bacteriological examination results of the infected bulls.
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Figure 1:  Case of infected hoof showing: Crack, swelling and dead tissues in the interdigital space.
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Figure 2:   Case of infected hooves showing: swelling, necrotic area, crack and dead tissues in the interdigital space.
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Figure 3:  Case of infected bull showing: Signs of restlessness and lameness.





 

 

Isolation and Identification of F. necrophorum



Of thirty-one swabs taken from symptomatic foot-rot bulls, twenty-nine were found to be positive, according to the morphology  of the colonies (Figures 4-6) and the biochemical characteristic of the organism (Table 2). The colonies appearance was: circle in shape, slightly elevated with smooth edge, moveable when touched has a white buff with a waxy appearance, occasionally the color changed to light yellow. Marked p-hemolysis zoon around the colonies of F. necrophorum is seen on the blood agar. Nevertheless, two swabs that have collected from the infected hooves gave negative results to the microbiological examination.
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Figure 4,5:  A characteristic morphology of F. necrophorum culture colonies on Macconkey agar.








[image: ]

Figure 6:  Photomicrograph of a Gram stain bacterial smear showing a characteristic Gram-negative rode shape F. necrophorum.








 





 
 
Complete Blood Count



 

The mean of hemogram parameters that recorded in the current study were with the normal values, while marked changes in total white blood cell, monocytes and lymphocytes percentages were recorded (Table 3).



Table 2: Results of the biochemical characterization of F. necrophorum.
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Table 3: Complete Blood Count Analysis Results of the Infected Bulls (Means ± S.E.).
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Discussion



Foot-rot is a major problem to animal welfare that leading to reduction in productivity [8]. Fusobacterium necrophorum is the main etiology of foot-rot, and an opportunistic bacterium that could causes other conditions such as: hepatic abscesses [3], oral and laryngeal coccobacillus's [2]. Understanding the pathogenicity of F. necrophorum and which strain are present in endemic foot- rot areas, are of value for satisfy treatment, control and eradication of the disease. Little information is available of the genetic variety of F. necrophorum in Iraq. To our knowledge, the current study is the first for identification of F. necrophorum on hooves swaps that have been collected from infected bulls in Basra province. The high absolute (94%) positive reporting of F. necrophorum from affected toes highlights it's important role in foot-rot infection, and supporting the findings of previous researches that have been done by [2, 4, 5, 7, 8, 11-15]. Moreover, F. necrophorum is almost presents on the toes of the lame cattle.



In this study, we were focusing on F. necrophorum as a primary cause of bovine foot-rot. Detection only a single variation from any individual sample could be indicated that the pathogen variants are very specialized and there was a lack in train diversity as well as the little number of foot-rot specimens. Further molecular analysis can reveal more details of this pathogen. Fusobacterium necrophorum population in rumen is greater in grain feed than forage feed animals. Consequently, to rumenitis and ruminal acidosis of grain-fed cattle, the bacteria gain access to the portal circulation then localized in liver causing abscessation [5]. In this study, F. necrophorum was detected from swabs have taken from the hoof of bulls. This finding proposes that the organism might be transmitted to and from the mouth and rumen of cattle to the beef farm, so far by an un-characterized pathway. In our research, all the examined bulls were shown to have a sever hoof lesion which could be as a role of leukotoxin. In cattle, it is possible that the leukotoxin that secreted from bovine F. necrophorum plays a key role in the creation of necrotic infections [16-18].



A complete blood count used to be suitable as a screening assessment for underlying certain illness such as infectious diseases or anemia [19,20]. To our knowledge, this work is the first study to demonstrate the effect of foot-rot infection for local strain of F. necrophrum on beef cattle in Basra and relationship of this bacterium on hemogram and leukogram changes after foot- rot infection. In the current study, the hemogram parameters that recorded in all infected bulls were within the normal range suggesting that there were no severe effect of the virulence of F. necrophorum on the hemogram parameters during the acute phase of the disease. Unfortunately, we did not collect blood samples prior the onset of foot-rot infection and hemogram values could be higher before infection. However, chronic Fusobacterial infection such as liver abscessation could induce a significant alteration in blood parameters of beef bulls [21].



On the other hand, the increase in leukogram values especially monocytes and lymphocytes suggest an inducing of inflammatory reaction which needs further production of monocytes to play its role as phagocytes as a response to F. necrophorum infection or due to the bad management, environmental factors and previous infection that subsequent contribute to develop of foot-rot in the beef bulls [1].



Conclusion and Recommendation



This study reports the initial data on F. necrophorum in beef cattle flock with different clinical aspects of foot-rot in Basra province regarding virulence of the organism. Fusobacterium necrophorum is often found on the hooves of lame beef cattle in Basra. The risk of this organism in lame beef herds might be of value for management of other susceptible animals as F. necrophorum is believe it to be implicated in foot-rot likewise as reported in [13]. Therefore, further studies should be done for molecular analyze to the genetic variety of this organism. Study the rule of bacterial toxicity and the virulent factor of the bacterium to understand the pathogenesis of foot-rot also needed. Additionally, highlight the importance or foot-rot as a threat of animal heath welfare and its economic losses in beef cattle.
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