CHAPTER- I
INTRODUCTION

Calf diarrhoea is the commonest disease in young calves and the greatest single cause of death. Calves are most susceptible to scours during the first few weeks of life and it may affect up to 20% of all calves. Scours is a major problem in neonates of all animal species. Among the most prevalent causes of scours are enterotoxigenic strains of Escherichia coli (ETEC) (Rodostitis et al., 1994). Such strains cause secretory diarrhoea that may seriously endanger the life of the young animal by causing dehydration, as well as electrolyte and acid-base imbalance (Smith and Sherman, 1994). Scouring can also be a result of excessive milk intake, which causes milk to pass into the undeveloped rumen. It can also be caused by irregular feeding incorrect mixing of milk substitute, inadequate cleaning of utensils, variable milk temperature, rapid diet changes and poor environment. (Department for Environment, Food & Rural Affatrs. UK, June 2003). Mothering problems, cold chilling due to adverse weather and inadequate colostrums uptake are important factors that may determine the course of the disease (Rodostitis et al., 1994). 
The fluoroquinolone ciprofloxacin has broad- spectrum activity against both bacteria and mycoplasma (Giles et al., 1991b). Pharmacokinetic studies have shown that, in cattle, ciprofloxacin is absorbed rapidly, distributed extensively through the body and reaches tissue concentrations of approximately four to five times plasma concentrations within one to two hours of administration, in normal (Giles et al., 1991b). In field studies in which calves received daily doses of a 0.5 percent injectable  formulation of ciprofloxacin at 5mg/kg, it has been shown to be effective antibiotic for the treatment of calf diarrhoea (Grimshaw et al., 1990., 1991a).  
More recent investigations into the pharmaco-dynamic properties of fluoroquinolones have found that their antibacterial efficacy is dependent on the peak concentration attained, rather than  the length of time for which the plasma concentration exceeds the minimum inhibitory concentration (MIC) (Drusano and others 1993, Forrest and others 1993, Meinen and others 1995). This concentration dependent pharmacodynamic activity of fluoroquinolones is determined by the ratio of the peak plasma concentration (Cmax) to the MIC (Cmax: MIC), and the ratio of the area under the plasma concentration- time curve (AUC) to the MIC (AUC: MIC) (Pickeirll and others 2000). For example, in an in vitro pharmacodynamic model the maximal bactericidal effect of ciprofloxacin against E. coli was observed at peak concentration of at least times the MIC (Linderctona et al., 1999). A formulation containing 0.5 percent ciprofloxacin has been developed for use in calf. It was administered as intramuscular injection of 5mg/ kg body weight, which was repeated after 24 hours, if required on clinical grounds. 

Present study was done at Thana Veterinary Hospital of Thakurgaon district and NGO placement of Kurigram district 
CHAPTER – II
REVIEW OF LITERATURE
Calf diarrhoea is one of the costliest diseases to affect suckled calf production. SAC work in the Inverness area in the id 90s identified the average losses to be in the order of £33 per calf at risk. For a 100 cow herd this translates at the losses associated with calf scour including treatments, labor and calf losses to total £3300. However in the extreme cases, where several calves die, then costs can be up to five times that. It is therefore essential for herd managers to keep the preventive programme for calf scour within their herd under review. This can be done through a review with the unit's vet and modifying the unit's health plan as appropriate (Mason and Caldow, 2005). 
2.1 ETIOLOGY: 


Colibacillosis is caused by pathogenic serotypes of E. coli. E. coli strains of serogroup O78 are invasive and cause septicemia in calves, piglets, and lambs. Attaching and effacing enteropathogenic E. coli can cause naturally occurring diarrhoea and dysentery in calves at 18-21 days (Gyles. 1992). 

Jerrett (1982) investigated nine dairy properties for calf scours, examined samples from 91 scouring calves, did autopsies on 21 and examined 47 apparently normal calves for comparative data. Rotavirus was detected in 45(49%) and K(49%) of scouring calves, Cryprosporidea in 33 (36%), Salmonella specie in 11 (12%) and K99. Escherichia coli in five (%) . In19 percent of the calves, more than one pathogen was present. The rotavirus cases were affected mainly in the duodenum, to a less extant in jejunum and ileum, and were 2- 22 days old (mean 9 days). Calves infected with Cryptosporidin were infected mainly in the lower duodenum and to a variable extent in the jejunum and ileum. They were 4-18 days old (mean 10 days). Calves affected with Escherichia coli were affected mainly in the ileum and jejunum and were 3-8 days old (mean 4 days). Calves affected with Salmonella were 8 - 18 days old (mean 13 days). A survey in Victoria concluded that Cryptosporidia and rotavirus were important pathogens. Escherichia coli were relatively uncommon and were confined to calves less than 1 week old. Ellis and Daniels (1988) found that rotazyme was more sensitive in picking up infection than electron- microscopy. They noted there was an association between diarrhoea and higher amount of rotavirus, and there were highlights of prevalence of other pathogens causing diarrhoea including Coccidia, Cryptosporidai, Escherichia coli, Camphylobacter, and viruses other than rotavirus.  
2.2 EPIDEMIOLOGY 

2.2.1. 
MORBIDITY AND ORTALITY RATE 


In dairy calves raised under infected and poorly managed condition the morbidity rate may reach 75% but is usually about 30%. Case fatality rates very from 10 - 50% dependent on the level of clinical management. In beef calves the morbidity rates very from 10 - 50% or oven higher in some years. The population mortality rate in both beef and dairy calves can very from a low of 30% in well managed herds to a high of 60% in problem herd in certain years (Wilson and madigan, 1989). 
2.2.2.
TRANSMISSION 


The organisms enter the host through ingestion of contaminated materials. The colonization of the organisms in the gut depends on the immune status of the animals. The immunity is conferred by colostrums. A new born calf is usually born a gammaglobulinic. This is supplemented by the immunoglobulin of the colostrums. Therefore, colostrums deprived calves are more prone to E. coli infection. A newly born calf should drink at least 50ml/ kg body weight of colostrums within 12 house of their birth (Kruse, 1970). 


Calves acquire the infection from contaminated bedding and calf pails, dirty calf pens, nearby diarrheic calves, over crowded calving grounds, and from the skin of the perineum and udder of the cows. The organism is spread with in a herd through the feces of the infected animal and all of the inanimate objects which can be contaminated by feces including bedding, pails, boots, tools, clothing, and feed and water suppliers. The organism is one of the first encountered by newborn farm animals with in minutes after birth. In cattle, the tonsil can be a reservoir for shiga- like positive E. coli in healthy animals (Frank, 1994).

Exposure to organisms that cause calf scours in a normal part of growing up for a calf, and most farms will have a few calves that have sticky white or yellow diarrhoea around their tail. Calves that are scouring but remain bright and continue to suckle do not require treatment, however calves that are depressed and off the suck should be treated early to avoid calf losses and disease spread (Animal health and welfare team, MLA, Meat & Livestock Australia). 

2.2.3.
ANIMAL RISK FACTOR 


Several risk factors influence the occurrence of the disease, each one of which must be considered, evaluated, and modified or removed if necessary when investigating the cause of an outbreak so that effective clinical management and control of the disease may be achieved. 

Colibacillosis is most common in animals under 3 days of age; but if 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 maxed infection with viral enteropathogens. Diarrhoea caused by enterotoxigenic E. coli occurs in calves mainly during the first few days of life, rarely in older calves, and  never in adults. Epideiological studies of both beef and dairy calves indicate that 80% of clinical cases caused by K99+ enterotoxigenic E coli occur in calves younger than 4 days of age ( Vihan 1992).
2.3. PATHOGENESIS

The virus invades the epithelial cells of the small intestine, destrouying the apical two thirds of the villi and damaging the digestive function. The enzyme that breaks down lactose becomes defimient, utilization of lactose is reduced and the surplus then ferments, causing diarrhoea ( Halpin and caple,1976) .

The production of the entero-toxins results in net secretion of fluid and electrolytes from the systemic circulation into the lumen of the gut resulting in varying degrees of diarrhoea, dehydration, electrolytic imbalances, acidosis, hyperkalemia when the acidosis is severe, circulatory failure shock and death. The hyperkalemia in calves with neonatal diarrhoea and acidosis has been associated with cardiac rate and rhythm and abnormalities including bradycardia and atrial standdstill (Weldon el al,1992).

Diarrhoea in neonatal neonatal ruminants is usually associated with disease of the small intestine and can be caused by either hypetsecretion or malabsorption. Hypersecretory diarrhoea develops when an abnormal amount of fluid is secreted into the gut, exceeding the resorptive capacityy of the mucosa. In malabsorptive diarrhea, the capacity of the mucosa to absorb fluid and nutrients is impaired to the extend that it cannot keep up with the normal in flux of ingested and secreted fluids. Enterotoxigenic E coli produce the enterotoxin Sta, whecg stimulates marked hypersecretion by activating granulate cyclase and by inducing a net secretion of sodium and chlorine. Salmonellae also elaborate enterotoxins. Inflammation, leading to necrosis of the enterocyte, submucosal inflammatory infiltration, and villous atrophy, is also a major component of the pathophysiology of diarrhea produced by salmonellae, as well as of diarrhea produced by enteropathogenic E coli and by toxigenic Clostridium Perfringens. Viruses usually produce a malabsorptive diarrhea by destroying the absorptive cells of the mucosa, thus shortening the intestinal villi. The mechanism by which cryptosporidia produce diarrhea is not completely understood, but it appears to have both malabsorptive and inflammatory components. Inappropriately formulated milk replacers produce diarrhea by 2 mechanisms, both associated with malabsorption (The Veterinary Merch Manual, 2003). 
2.4.
DIAGNOSIS OF CALF DIARRHOEA 
2.4.1
CLINICAL FINDINGS 


Profuse diarrhoea with feces being watery of pasty, and usually yellow to white in color (white scours), foul- smelling and blood- streaked. The animal is dull, has sunken eyes, harsh coat hesitant gait, and may strain due to abdominal pain. The condition may be followed by infection of the lungs (pneumonia) or joints (arthritis). Such calves remain weedy emaciated specimens with a worrying cough or swollen tender joints with lameness, pot-bellied days old. In beef calves a particular white scour has occurred in NSW, Western Australia and Tasmania, affecting calves 17 - 40, due probably to a virus plus E. coli combined (Craven, 1972). 
The illness is per-acute, the course varying from 24 to 96 hours with a survival rate of less thn 12%. There are no diagnostic clinical signs. Affected animals are depressed and weak, commonly recumbent, and dehydrated tachycardia is present, and although the temperature may be highly initially, it falls rapidly to subnormal levels when the calf becomes weak and moribund). The suck reflex is weak or absent the oral mucous membranes are dry and cool, and the capi lary refill time may be prolonged. Cold extremities, weak peripheral pulse, and prolonged capillary refill time are common (Fecteau, 1997) .
In the more common form of the disease in calves, there is diarrhoea in which the feces are profuse profuse and watery to pasty, usually pale yellow to white in color, and occasionally streaked with blood flecks and very foul- smelling. The dry mater content of the feces in commonly below 10%. Defecation is frequent and effortless and the tail and perineum are soled with faces. The temperature is usually normal in the initial stages but becomes abnormal as the disease worsens. Affected calves may or may not suck or drink depending on the degree of acidosis, dehydration, and weakness. Calves under 8 days of age may be weak, primarily from the effects of rapid and severe dehydration (Naylor, 1987). 
Throughout the course of the diarrhoea the degree of dehydration will vary from just barely detectable clinically (4-6% of the body weight) to up to 10 - 16% of body weight. It is best assessed by tenting the skin of the lateral portion of the cervical region and measuring the time required for the skin fold to return to normal. A summary of the relationship between degree of dehydration ( % BW), depth of enopthalmos (mm), cervical skin tent duration in seconds, and the state of the mucous membranes and extremities in calves with experimentally induced diarrhoea is set out in table below (Constable, 1998).
In some calves between 10 and 20 days of age with a history of diarrhoea in the previous several days from which they have recovered, there will be metabolic acidosis without clinical signs of dehydration. Affected calves are depressed, weak, ataxic and some times recumbent, appear comatose (Kasari and Naylor, 1984) .
Multiple body system and organ involvement is characteristic of neonatal septicemia and careful clinical examination is required to detect abnormalities. If a cow survives the septicemia state, clinical evidence of post-septicemic localization may appear in about one week, This includes arthritis, meningitis, panopthalmitis and less commonly pneumonia. In a series of 32 cases of meningitis in neonatal calves the most frequent clinical findings were lethargy, anorexia, recumbency, loss of the suck reflex, stupor, and coma (Green and Smith, 1992). 

The 9- month calves staggered, showed intermittent colonic convulsions with opisthotonus and strabismus and were on three different properties. He comments that, while neurological signs associated with coccidiosis have been recognized for over 60 years, there is still only speculation on the mechanism involved (Button, 1988). 

Diarrhea due to enterotoxigenic (K 99-bearing) E coli is seen in calves <3 - 5 days old, rarely later. Onset is sudden. Profuse amounts of liquid feces are passed, and the calves rapidly become depressed and recumbent. Calves may lose over 12% of body weight in fluid, and hypovolemic shock and death may occur in 12 - 24 hr, Body temperature may be increased but is commonly normal or subnormal. Diarrhea due to Salmonella spp. usually is not seen in calves < 14 days old. It is characterized by feces that foul smell and contain blood, fibrin, and copious amounts of mucus. Septicemia, with high fever and depression progressing to prostration and coma, is the salient manifestation of salmonellosis in calves. Hemorrhagic enterotoxemia due to C. perfringens type B or C is characterized by acute onset of depression, weakness, bloody diarrhea abdominal pain, and death within a few hours. Diarrhea due to rotavirus, corona virus and other viruses usually is seen in calves 5 - 15 days old but can affect calves to several months of age. The feces are voluminous, soft to liquid, and often contain large amounts of mucus. Cryptosporidiosis is seen in calves 5 - 35 days old but most commonly in the second week of life. It is characterized by persistent diarrhoea that does not respond to therapy. Combination infections with cryptosporidia, rotavirus, and corona virus are common and result in persistent diarrhoea often characterized by emaciation and death (The Merck Veterinary Manual, 2003). 
2.4.2.
CLINICAL PATHOLOGY 

2.4.2.1 Culture and detection of organism 

Detection of verocytotoxic E. coli in feces has relied on cytotoxicity testing and DNA hybridization. Several ELISAs are available, and monoclonal antibodies to the verocytotoxins VT1 and VT2 have been used to examine feces from animals. The isolation of E. coli O 157H:7 have relied on its ability to ferment sorbitol .A sandwich. Salbactam, ampicillin was effective for the treatment of experimentally induced diarrhoea in calves infected with E. coli strain B54 (O9: K30 : K99H) (Lofstedt, 1996)
Multiple antimicrobial drug resistance dose occue E. coli and other enterobacteria when the drugs are used on a continuous prophylacitic basis. There is evidence that E. coli isolated from the feces of young farm animals with diarrhoea have developed resistance to Trimethoprim containing antimicrobial products which have been used widely for the treatment of diarrhoea (Hariharan, 1989). 
There is no good evidence that antimotility drugs are of any therapeutic value for the treatment of enteric colibacillosis. Intestinal protectants such as kaolin and pectin are in general use for diarrheic animals but like wise there value is uncertain (Naylor and Liebel, 1995). 
When infection rates were kept low by good standards of hygiene and an adequate quantity of colostrum was fed immediately post partum, morbidity and mortality rates were 8.3 per cent and 1.2 per cent respectively, compared with 36 per cent and 4.1 per cent when hygiene was poor and colostrum was withheld until six hours post partum. Results indicated that good management with emphasis on hygiene and early feeding of colostrum reduced losses due to neonatal diarrhoea and septicemia from 4 per percent to 1.2 per cent (Bakheit and Greene, 1981). 

The efficacy of subactam- ampicillin was evaluated in the treatment of neonatal calf diarrhoea under conditions where a major proportion of the calves were excreting enterobacteria which were resistant to beta- lactum antibiotics. The superior efficacy of sulbactam- ampicillin is explained by the inhibitory effect of sulbactam on the betalactamases produced by resistant bacteria thus rendering them susdepflble to the ampicillin in the combination (Grimshaw et al., 1987) .
CHAPTER-III
MATERIALS AND METHODS
3.1 Study area:

The study area was done to the rearing facilities of village farmers with a history of Calf Diarrhoea, was situated of Thakurgaon district and Kurigram district.
3.2 Source of Population:

The calf of village farmers of Thakurgaon district and Kurigram district.

3.3. Study Animal

Calves that were affected with diarrhea excluding other diseases. The calves were of local breed and were kept free range. Once an outbreak of diarrhea was confirmed , cattle were enrolled only if they had watery, yellowish to bloody feces, arectal temperature of at least 104 degree F, were mildly to moderately dehydrated.
3.4. Planning of the study

3.4.1. Collection of information

By monitoring  the patient and microscopic study of feces.

3.4.2. Case selection 

The cases were selected by taking the history of the animal as well as the presence of the defined criteria of the  diarrheic conditions (in studied animal).

 Table: Degree of dehydration:

	Degree of Dehydration %
	Retention of skin fold/sec
	Sunken eye
	Fluid required (ml/kg b.wt.)

	4-8 (mild)
	absent
	Not sunken
	25 ml/kg body weight IV in first 4-6 hours followed by 140 ml/kg over next 20 hours

	6-8 (moderate)
	2-4
	Barely visible
	50 ml/kg body weight IV in first 4-6 hours followed by 140 ml/kg over next 20 hours

	8-10 (Severe)
	6-10
	Pronounced
	100 ml/kg body weight IV in first 4-6 hours followed by 140 ml/kg over next 20 hours


At the study period fecal changes were observed. The changes were mainly in its consistency, color, odor and manner of defecation.
3.6 Data collection:

The calf of village farmers of Thakurgaon district and Kurigram district. The data were collected by a questionnaire survey. The questionnaire was designed to collect information in terms of individual records (Age , Breed, Sex, Body weight etc.), complain of the owners (watery feces, weakness, increased body temperature, anorexia), managemental status ( history of the housing system , environments where the calf reared, feeding system, management practices after birth etc.), clinical examinations (temperature, pulse rate, respiration rate, dehydration percentage, fecal consistency, hematological changes etc.)
CHAPTER-IV
RESULT AND DISCUSSION

The study was conducted to identify the diarrhea in calf in Thakurgaon and Kurigram districts. There were 47 local and cross calves selected to study the calf diarrhea in village level. Among the 47 calves 44 were local and 03 were cross breed. The number  of female calves was 28 and male calves was 19. The fecal samples was collected from all 47 calves and examined under microscope. The microscopic study showed that all fecal samples contained parasitic eggs. The eggs were round worm. All of the calves were under one year old. The sucking frequency of the calves was irregular. There body condition score was 2.5-3.5 . Most of the calves reared under tethered and very minimum number of calves were reared in free range system. 
The farmers provided feed to the calves including roughage, concentrate and milk from dam. The milk was not sufficient for calves to grow up physically.

The consistency of  most diarrheic calves was watery  and few of them were shown semi-solid like feces. The affected diarrhatic calves were dehydrated moderately. Very few number of calves were severely dehydrated.
The body temperature of all selected calves was recorded. The body temperature was normal in range. Their skin coat was normal. Very few number of calves were suffering dermatitis. Most of the farmers provided anthelmintics to their calves but very few farmers were not aware about the health care of their calves. During my investigation it was observed that the affected calves were in unhygienic condition in the farm. No one use any antiseptics on the floor to clean and sterile. Ventilation was very poor. Many farmers have no idea about colostrums feeding to the calves.
CHAPTER-V

CONCLUSION
From the above discussion, it was concluded that village people were not aware about calf diarrhea and their management. It is recommended that cleanliness and care at birth; proper hygienic measures in animal shed; early and adequate intake of colostrums; correct, regular feeding , particularly during the first few days; good cow nutrition in late pregnancy; well ventilated, drought-free, easily cleaned accommodation with plenty of clean dry bedding etc. are necessary to introduce in dairy farm. These preventive measures might will have contribute to control the diarrhea in calves in village level.
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A STUDY ON PREVALENCE OF CALF DIARRHOEA

ABSTRACT

The present study was to know the calf diarrhea in field level of Thakurgaon and Kurigram district. There were the study was conducted during the period of May to December, 2009.The studied animal was 47 calves both cross and local breed. The cross breed was 44 and 3 calves were local breed. Among the 47 diarrhoetic calves 28 were female and 19 were male calves.
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