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Colibacillosis 
Colibacillosis ( Calf scour, White Diarrhoea and septicaemia of calf)
Colibacillosis, associated with Escherichia coli, occurs in all species of newborn farm animals and is a major cause of economic loss in this age group. Gut oedema and enteric colibacillosis of recently weaned pigs are also important diseases associated with this organism. E. coli is a major cause of diarrhoea in calves, piglets, and lambs, and the term colibacillosis' is commonly used; however, diarrhoea in newborn calves, for example (and in other species too), can be associated with several different enteropathogens influenced by several risk factors.
Aetiology 
Colibacillosis is associated with pathogenic serotypes of Escherichia coli. The prevalence of the different pathogenic serotypes of E. coli in farm animals has remained relatively unchanged for many years. Certain serotypes cause diarrhoea and others cause septicaemia.
1. Enterotoxigenic E. coli is the most common enteropathogen that causes diarrhoea in newborn farm animals.
2. Enteropathogenic E. coli are the attaching and effacing' strains that colonize the small intestine, where they attach tightly to the epithelial cells of the villus and cause typical attaching and effacing lesions.
3. Enterohemorrhagic E. coli strains elaborate very potent Shiga toxins.
4. Necrotoxigenic E. coli (NTEC) strains produce cytotoxic necrotizing factor (CNF)l or 2. NTEC2 isolates are restricted to calves and lambs with diarrhoea and septicaemia.
5. Septicemic E. coli strains of serogroup 078 are invasive and cause septicemia in calves, piglets, and lambs. Their powerful endotoxins cause endotoxic shock with a high case fatality rate.

Epidemiology 
Newborn calves, piglets, lambs, goat kids, foals. Risk factors include colostrum deprivation, overcrowding, adverse climatic conditions, inferior milk replacers. Prevalence of enteropathogenic E. coli varies between herds. Enterohemorrhagic E. coli (0 1 57:H7) in cattle is of major zoonotic concern.
Colibacillosis occurs most commonly in newborn farm animals and is a significant cause of economic loss in raising livestock. It is a complex disease in which several different risk factors interact with certain pathogens, resulting in the disease.
There are at least two different types of the disease: 
1. Enteric colibacillosis is characterized by varying degrees of diarrhea, dehydration, acidosis, and death in a few days if not treated; 
2. Coliform septicemia is characterized by severe illness and rapid death in several hours.

Morbidity and mortality rates
Calves
In dairy calves raised under intensive and poorly managed conditions the morbidity rate may reach 75 % but is usually about 30% . Case fatality rates vary from 10-50% depending on the level of clinical management. In beef calves the morbidity rates vary from 10-50% and the case fatality rates from 5-25% or even higher in some years.
· Mortality due to colibacillosis is significantly higher in goat kids that are underweight at birth because of multiple births, which may result in the ingestion of inadequate amounts of colostrum
· Risk factors 
1. Animal risk factors (Age and birth weight)
Colibacillosis is most common in animals under 3 days of age but it may occur as early as 12-18 hours after birth and occasionally occurs in calves up to several days of age when there is a mixed infection with viral enteropathogens. Diarrhoea associated with enterotoxigenic E. coli occurs in calves mainly during the first few days of life, rarely in older calves and never in adult.
 The disease is more common in piglets born from gilts than from sows, which suggests that immunity develops with developing age in the sow and is transferred to the piglets.
2. Immunity and colostrum
Newborn farm animals are agammaglobulinemic and must ingest colostrum and absorb colostral immunoglobulins within hours of birth to obtain protection against septicemic and enteric colibacillosis. The transfer of immunoglobulins from the darn to the neonate is termed transfer of passive immunity. Failure of transfer of passive immunity predisposes the neonate to development of infectious diseases

Source of the organism and its ecology and transmission
Ingestion is the most likely portal of infection in calves, piglets, and lambs, although infection via the umbilical vessels and nasopharyngeal mucosa can occur. It has been suggested that certain serotypes of E. coli may enter by the latter route and lead to the development of meningitis.
In most species, it is assumed that the primary source of the infection is the faeces of infected animals, including the healthy dams and neonates, and diarrheic newborn animals, which act as multipliers of the organisms.
PATHOGENESIS
The factors important in understanding the pathogenesis of colibacillosis are the immune status of the animal and the virulence attributes of the strain of E. coli, particularly its capacity to invade tissues and produce a septicaemia, or to produce an enterotoxin that causes varying degrees of severity of diarrhoea. Septicaemia, bacteremia, diarrhoea, dehydration, and metabolic acidosis are the major pathogenetic events in the various forms of colibacillosis.

· Septicemic colibacillosis (coliform septicaemia)
This occurs in all species as a result of invasive strains of E. coli invading the tissues and systemic circulation via the intestinal lumen, nasopharyngeal mucosa and tonsillar crypts, or umbilical vessels.
The intestinal permeability to macromolecules in the newborn piglet may predispose to the invasion of septicaemia inducing E. coli. These strains are able to invade extraintestinal tissues, to resist the bactericidal effect of complement, to survive and multiply in body fluids, to escape phagocytosis and intracellular killing by phagocytes, and to induce tissue damage by the release of cytotoxins.
·  Calves and piglets that are deficient in colostral immunoglobulins are highly susceptible to septicemia. Colostnnn provides protection against colisepticemia but may not prevent diarrhea associated with E. coli. Also, colostrum-fed calves are much more resistant to endotoxin than colostrumdeprived calves.

· Enteric colibacillosis
Enterotoxigenic colibacillosis Enterotoxigenic strains of E. coli colonize
and proliferate in the upper small intestine and produce enterotoxins, which
cause an increase in net secretion of fluid and electrolytes from the systemic circu-
1ation. The adhesion of E. coli to the intestinal epithelial cells is mediated by
bacterial pili. The enterotoxigenic form of colibacillosis occurs most commonly in
calves and piglets and less commonly in foals and lambs.
The bacterial fimbriae attach to specific receptor sites on villous epithelial cells, following which the bacteria multiply and form microcolonies that cover the surface of the villi. The capsular polysaccharide of E. coli may also be involved in adhesion and colonization. The fimbriae of E. coli are strongly immunogenic, a factor that is utilized in the production of vaccines. Experimentally, the intestinal fluid from the most proximal small intestine of calves is more suppressive of K99+ pilus expression than fluid from more distal segments of the small intestine. Thus any factor that results in an increase of the pH in the lumen may allow the proliferation of the organism and, conversely, lowering the pH may reduce the severity of colibacillosis
Diarrhoea, dehydration, metabolic acidosis and electrolyte imbalance
The production of the enterotoxin results in net secretion of fluid and electrolytes from the systemic circulation into the lumen of the intestine, resulting in varying degrees of diarrhoea, dehydration, electrolyte imbalances, acidosis, hyperkalaemia when the acidosis is severe, circulatory failure, shock and death.
Notes about pathogenesis 
· Septicemic colibacillosis occurs in newborn animals that are agammaglobulinemic
because they have not ingested sufficient colostrum early enough, or have absorbed
insufficient colostral immunoglobulins, thus rendering them highly susceptible.
· Enteric colibacillosis occurs in colostrum fed animals and is associated with the
colonization and proliferation of enteropathogenic E. coli, which produce enterotoxin
and cause varying degrees of diarrhoea and acidosis and dehydration. 

Clinical finding
· Coliform septicemia
This is most common in calves during the first 4 days of life. Affected animals are
1.  Most affected calves have low levels of serum colostral immunoglobulins because of inadequate transfer of colostral immunoglobulins.
2. Depressed and weak, commonly recumbent, and dehydrated; tachycardia is present and, although the temperature may be high initially, it falls rapidly to subnormal levels when the calf becomes weak and moribund. 
3. The oral mucous membranes are dry and cool, and the capillary refill time may be prolonged. 
4. Cold extremities,weak peripheral pulse.
5. Diarrhoea and dysentery may occur but are uncommon.
6. Clinical evidence of post-septicemic localization may appear in about 1 week, includes arthritis, meningitis, panophthalmitis and, less commonly, pneumonia.
· Enteric colibacillosis
This is the most common form of colibacillosis in newborn calves, primarily 3-5 days of age. It may occur in calves as early as 1 day of age and only rarely up to 3 weeks.
clinical signs include
1. severe weakness, coma, subnormal temperature, a cold clammy skin, pale mucosae, wetness around the mouth, collapse of superficial veins, slowness and irregularity of the heart, mild convulsive movements, and periodic apnoea.
2. In the more common form of the disease in calves, there is diarrhoea in which the faeces are profuse and watery to pasty, usually pale yellow to white in colour, and occasionally streaked with blood flecks and very foul-smelling
3. Defecation is frequent and effortless, and the tail and perineum are soiled with faeces.
4. The temperature is usually normal in the initial stages but becomes subnormal as the disease worsens.
5. The prognosis for these calves is poor and they commonly die 2-6 hours after the onset of signs.
Diagnosis
1. Clinical signs & Case history.
2. Isolation of the E. coli from feces of affected animals.Haematology and serum biochemistry to evaluate inflammation and acid-base and electrolyte imbalance
Differential Diagnosis 
E . coli infections causing septicaemia and diarrhoea in new-born farm animals must be
differentiated from the following.
· Septicemia in calves
• Salmonella spp.
• Listeria monocytogenes
• Mannheimia haemolytica
• Streptococcus spp.
• Pneumococcus
· Acute neonatal diarrhoea in calves
• Rotavirus and coronavirus
• Cryptosporidium spp.
• Salmonella spp.
• Eimeria spp.
Treatment.
1. Fluid and electrolyte therap.
The dehydration, acidosis and electrolyte imbalance are corrected by the parenteral and oral use of balanced electrolyte such as sodium bicarbonate or dextrose saline solutions.
2. Antimicrobial drugs such as gentamicin 5 mg/kg B.W, I/M. daily for 3 days and neomycin sulphate 5-10 mg/kg BW
3. Antimotility drugs and intestinal protectants such as pectin, kaolin.
4.  Alteration of the diet:
5. Anti-parasympathetic drugs such as chlorpromazine to prevent accumulation of the fluid in the intestine.
Control of disease
 Reduce infection pressure on neonate. Insure adequate intake of
colostrum. Vaccinate pregnant dam to induce specific colostrum antibody. Minimize stressors and their effect on neonates

SALMONELLOSIS (PARATYPHOID
Aetiology 
Salmonella spp. 
Cattle: Salmonella typhimurium, Salmonella dublin, Salmonella newport. 
Sheep and goats: S. typhimurium, S. dublin. 
Pigs:, S. typhimurium, S. eholeraesuis 
Horses: S. typhimurium, S. abortusequi,
S. anatum, S. newport, S. enteritidis,
Epidemiology 
Worldwide. Important zoonosis and foodborne illness. Prevalence
of infection in healthy animals varies according to species and country. Incidence of clinical disease lower than prevalence; outbreaks occur precipitated by stressors. Spread by direct or indirect means; infected animal source of organism, which contaminates feed and water supplies.
Disease may become endemic on farm. Carrier animals shed organism and may introduce infection into herd. Deprivation of feed and water, transportation, drought, intensive grazing and housing, mixing animals from different sources contribute to onset of disease. Antimicrobial
resistance major public health problem. Subclinical infection in pigs potential zoonosis
Economic importance
Salmonellosis is a significant cause of economic loss in farm animals because of the costs of clinical disease, which include deaths, diagnosis and treatment of clinical cases, diagnostic laboratory costs, the costs of cleaning and disinfection, and the costs of control and prevention. In addition, when the disease is diagnosed in a herd it can create considerable apprehension in the producer because of the difficulty in
identifying infected animals. The veterinarian is also often in a difficult position because the diagnosis, treatment, and control of the disease are less than reliable and it is difficult to provide advice with confidence. An estimation of the economic impact of an outbreak of S. dublin infection in a calf-rearing unit indicated that the cost of disease represented a substantial proportion of the gross margin of rearing calves. The losses incurred by livestock producers include reduced feed efficiency,
and reduced weight gains or deaths because of salmonellosis.
Methods of transmission
Salmonellas are spread by direct or indirect means. Infected animals are the source of the organisms; they excrete them and infect other animals, directly or indirectly by contamination of the environment, primarily feed and water supplies. The farm animal may be infected in different ways: by animal-to-animal transmission, especially of host-adapted serovars; by contaminated animal feed; and by a contaminated environment (soil, birds, rodents, insects, water supplies). Liquid wastes from infected animals may contaminate the environment directly, including streams, rivers, and pastures. Bacteria may also be disseminated during
the transport of infected animals and during the holding of animals in a lairage prior to slaughter. In both situations, the excretion of salmonellas is exacerbated by the stress imposed.
Morbidity and case fatality
The morbidity rate in outbreaks of salmonellosis in pigs, sheep, and calves is usually high, often reaching 50% or more. Morbidity and mortality are usually highest in calves under 12 weeks of age. In all species the case fatality rate often reaches 100% if treahnent is not provided.
PATH OGENESIS
The pathogenesis of salmonellosis is a complex and multifactorial phenomenon.
· Infection
Salmonclla infects animals and humans by the oral route. Following ingestion, a proportion of the organisms resist the low pH of the stomach, reach the distal ileum and the cecum, invade the mucosa, and replicate in the sub mucosa and Peyer's patches. In young animals, and in adults whose resistance has been lowered, spread beyond the mesenteric lymph nodes occurs and the infection is established in the reticuloendothelial cells of the liver; from there it invades the bloodstream. These steps in the infection process can occur very rapidly. For example, in newborn calves, S. dublin when taken by mouth can be found in the bloodstream 15 minutes later. In older calves bacteria can be isolated from the intestinal lymph nodes 18 hours after their oral administration. Provided a sufficient number of a sufficiently pathogenic serotype is used, the disease is reproducible with pure cultures, for example of S. typhimurium in lambs, S. choleraesuis in pigs, S. dublin, S. typhinwrium, and S. enteritidis in calves, and S. typhimurium in horses. Once systemic infection has been established, salmonellosis as a disease can develop. Its principal manifestations are as septicaemia‘ enteritis, abortion, and a group of localizations in various tissues as a result of bacteraemia.
· Septicaemia. bacteraemia and the carrier state. After invasion of the bloodstream occurs a febrile reaction follows in 24-48 hours, and the acute phase of the disease, similar to that seen in natural cases, is present 3-9 days later. The early septicemia may be rapidly fatal. If the systemic invasion is sufficient to cause only a bacteremia, acute enteritis may develop, and abortion is a common final sequel in sheep and cattle.

· Enteritis
Enteritis may develop at the time of first infection or at some other time in carrier animals.
· Abortion
Abortion is a common manifestation of salmonellosis in cattle between days 124 and 270 of gestation. When infection is associated with S. dublin, the organism multiplies in the placenta, having been seeded there from a primary lesion in other maternal tissues. Fetal death has already occurred in many cases, because of its invasion by bacteria, but live calves also occur, suggesting that the placental lesion is the critical one. S. montevideo has been associated with a significant number
of outbreaks of abortion in ewes..
Clinical signs 
The disease is most satisfactorily described as three syndromes, classified arbitrarily
according to severity as septicemia, acute enteritis, and chronic enteritis. These are described first but the differences between the animal species are sufficiently significant to justify describing the disease separately in each of them. There are no significant differences between infections associated with the different Salmonella species.
Septicaemia (This is the characteristic form of the disease in newborn foals and calves, and in young pigs up to 4 months old. Commonly, there is profound depression, dullness, prostration, high fever (40.5-42°C, 105-107°F) and death within 24-48 hours.
Acute enteritis (This is the common form in adult animals of all species. There is a high fever
(40-41°C, 104-106°P) with severe, fluid diarrhoea, sometimes , dysentery, and occasionally tenesmus. The fever often subsides precipitously with the onset of diarrhoea. The faeces have a putrid smell and contain mucus, sometimes blood, fibrinous casts, which may appear as
complete tubular casts of intestine, and intestinal mucosa in sheets or casts. There is complete anorexia but in some cases increased thirst. The heart rate is rapid, the respirations are rapid and shallow and the mucosae are congested. Pregnant animals commonly abort. The case fatality rate without early treatment may reach 75 %. In all species, severe dehydration and toxemia occur and the animal loses weight, becomes weak and recumbent, and dies in 2-5 days. Newborn animals that survive the septicemic state usually develop severe enteritis, with diarrhea becoming evident at 12-24 hours after the illness commences. If they survive this stage of the illness, residual polyarthritis or pneumonia may complicate the recovery phase. 
Chronic enteritis
This is a common form in pigs following a severe outbreak, and occurs occasionally in cattle and adult horses. In calves there is intermittent or persistent diarrhoea, with the occasional passage of spots of blood, mucus and firm fibrinous casts, intermittent moderate fever (39°C, 102°F), and loss of weight leading to emaciation. Although chronic enteritis may occur initially it usually succeeds an acute episode.
Abortion 
It is due to S. dublin may occur spontaneously without any previous clinical evidence of salmonellosis in the herd. Abortion has occurred from days 124 to 270 of gestation. Cows that abort may be ill with a fever, anorexia and hypogalactia and some will retain fetal membranes. In some cases, calves may be born shortly before term and die in the perinatal period. 
Septicaemia in neonatal ruminants and foals, and in pigs up to 4 months of age with high case fatality rate. Acute diarrhoea and dysentery; fibrinous faecal casts, fever, marked dehydration, toxaemia; chronic enteritis; abortion; dry gangrene of extremities; arthritis and foci of osteomyelitis. Severe diarrhoea and dehydration characteristic in horse
Clinical pathology 
A definitive etiological diagnosis of salmonellosis depends on culture of the organism from feces, blood, milk, and other body fluids or tissues. Feed and water samples may also be cultured to determine the source of the organism.
The three aspects of cases of salmonellosis that profit by clinicopathological support are:
· Diagnosis in the individual animal, when its treatment and prognosis depend on a definitive diagnosis
· Diagnosis of a herd problem to insure that expensive herd-wide control measures are not implemented unnecessarily
· Monitoring the biochemical status of a sick animal in order to determine most accurately its requirements for supportive therapy, especially fluid and electrolytes.
The diagnostic techniques available are culture organism from faeces; detect organism with special tests; haematology for changes in leukon and clinical chemistry electrolyte changes
Lesions 
Septicaemia haemorrhages.Mucoenteritis to marked fibrinohemorrhagic necrotic enteritis; enlarged mesenteric lymph nodes. Kidney petechiation in pigs. Foci of necrosis and thickened intestinal wall in chronic enteritis. Culture organism from blood, spleen, liver, lymph nodes
Differential diagnosis list
• Septicemia of neonates
• Coliform septicemia of calves, foals, piglets, lambs
• Actinobacillus equuli infection of foals
• Septicemia of growing pigs
• Hog cholera
• Erysipelas
• Pasteurellosis
• Swine dysentery
• Acute enteritis of cattle
• Coccidiosis
• Winter dysentery
• Acute intestinal obstruction
• Chronic enteritis of cattle
• Johne's disease
• Copper poisoning
• Intestinal parasitism
• Acute enteritis of horses
• Idiopathic colitis
• Potomac horse fever
• Abortion:
Treatment 
A. Primary treatment – antimicrobial  therapy
The use of antimicrobials for the treatment of clinical salmonellosis is controversial and different approaches to the problem exist among veterinarians.
Antimicrobials are recommended for all clinically affected animals as set out below. The choice of antimicrobials depends on a test of drug sensitivity in each case or outbreak but failing this the following generalizations can be applied.
B. Supportive therapy
Fluid and electrolyte therapy
In animals affected with acute salmonellosis, the dehydration, acidosis and loss of electrolytes are severe. The loss of sodium is most serious, followed by potassium and chloride in that order. A solution of 5% sodium bicarbonate given intravenously over a period of 2 hours as the initial electrolyte replacement therapy will usually help to convert the hyponatremia and acidosis.
Control 
Prevent introduction of infection into herd. Limit spread of infection within herd by identification of carrier animals, prophylactic antimicrobials, restricting
movement of animals, clean water supply, hygiene and disinfection of buildings. Avoid spread of infection in veterinary clinics, dispose of infective materials. Vaccines for immunization are available but
not effective.
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