CHAPTER-I
INTRODUCTION

Recurrent rumen tympany is frequently a sign of digestive disease in young calves (Garry, F.B., 1996). The tympany is usually moderate and results from accumulation of free gas in the reticulorumen. In adult animals, free-gas bloat is less frequent and usually more acute because disturbances of the adult rumen tend to be more rapid and severe ( Whitlock, R.H., 1980) . Rumen tympany is commonly associated with vagal indigestion in adult dairy cattle (Rehage et al., 1995). Damage of branches of the vagal nerve has been implicated as the main cause of this condition. However, experimental studies to simulate the disease by transecting these branches have yielded conflicting results (Kuiper, R. and H.J. Breukink, 1986). Ingestion of metallic foreign bodies in adult dairy cattle can result in a wide variety of affections and syndromes that may impair reticuloruminal motility (Fubini et al., 1989). Traumatic Reticulo Peritonitis (TRP) is caused by penetration of a metallic foreign body through the reticular wall causing acute perireticular inflammation, adhesions and abscesses (Rehage et al., 1995). Perireticular adhesions may involve the vagus nerve resulting in impairment of reticular motility. Non metallic foreign bodies are also commonly ingested by cattle causing a variety of ailments. In Jordan, plastic foreign bodies, ropes and pieces of old clothes are commonly found in the reticulorumen of small ruminants. (Hailat et al., 1996). 
In Bangladesh there has been no survey to study the incidence of bloat or tympany in cattle. It aPPears from the clinical impression that the disease is fairly prevalent in Bangladesh. The epidemiological aspect of the disease, therefore, need to be investigated for effective therapeutic & prophylactic programs against bloat or tympany in cattle.  This observation has lead us to the belief that ingestion of such foreign bodies may comprise a large percentage of the causes of recurrent rumen tympany in adult dairy cattle. The objective of this study was to characterize the signalment, history, physical, laboratory and surgical findings and outcome in adult dairy cattle with recurrent rumen tympany following rumenotomy.

CHAPTER-II
REVIEW OF LITERATURE
2.1 Anatomy of the ruminant stomach

Ruminant stomach occupies nearly three fourth of abdominal cavity & it is divided into four compartments viz. Rumen, Reticulum, Omasum, & Abomasum. It fills the left half of the cavity except the small space occupied by the spleen and part of the small intestine and extends well into the right half.  The esophagus opens into a shallow vault between the rumen and reticulum, the atrium-ventriculi and the abomasum is continuous with the small intestine. (Getty et al., 1961). In the young suckling , the first two compartments are poorly developed & milk reach the stomach (Abomasum) channeled by esophageal or reticular groove. As the calf starts eating solid foods the first two compartments enlarge greatly and ultimately in adult age they assume 85% of the total capacity of the stomach. (Amaleandu, 2002).
2.2 Physiology of ruminant stomach


The food is mixed up with copious amount of saliva during eating and rumination. Rumen contents contain 85-93% water on average, they remain in to phases a lower phase, in which the finer food particals are suspended, and the drier uPPer layer of coaser solid partcles. The process of breakdown of food is made by physical and biochemical means. The contents of the rumen are continuously mixed by the rhythmic contraction of its wall. During rumination material of the anterior end is drawn back into the esophagur and returned by a wave of contractions by the mouth. (Amalendu, 2002)                                          

Normal production and expiry of gas

Ruminants carry an active population of micro-organism (bacteria, fungi, and protozoa) in the fore stomach of their digestive system. Without these organism, the animal would be unable to digest fibrous feeds, such as grasses and legumes. In the process of digesting these materials, the  micro-organisms  produce large quantities of gas that must be expelled. When steers are fed fresh alfa-alfa, they produce up to 2 L of gas per minute. (http://www.cattle.ca/), September, 2009.
Under normal conditions, the gas produced in the rumen separates from the solid and liquid contents and then rises to the top of the rumen, where it collects as a free bubble (figure 1 ). Eructation, or belching, is initiated by increasing gas pressure in the rumen. When an animal belches, the rumen contracts and pushes the free gas toward the front of the rumen, where it collects  around  the esophageal  opening.  (http://www.cattle.ca/),September, 2009.
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             Figure 1. Gas pocket above the various layers of rumen contents
The opening of the esophagus is controlled by receptors in the rumen wall that can sense when the area is exposed to liquid or to free gas. If the area is covered by liquid or foam, the esophagus remains tightly closed, preventing belching. This trait aPParently has evolved in ruminant animals to prevent rumen fluid or foam from accidentally entering the lungs, which would cause aspiration pneumonia. (http://www.merckvetmanual.com, September, 2009)

Eructation occurs when the receptors surrounding the esophagus sense that free gas is present. As the esophagus relaxes, the animal takes a deep breath, drawing the gas up the esophagus. Most of the gas (about 60%) then enters the lungs, and the remainder is expelled through the mouth. As most of the eructated gas enters the lungs before it is exhaled, it is difficult to notice or hear an animal eructate. If a large amount of gas is eructated, however, either or both a sound or a smell will be noticeable. (http://www.cattle.ca/), September, 2009.
Eructation or belching, normally occurs about once every minute and requires about 10 seconds to be completed. The volume of gas produced by rumen fermentation increases after feeding and peaks in two to four hours. To accommodate increase rate of gas production, belching occurs more often, up to three or four times per minute. Normally, the process is efficient in expelling large volume of gas from the rumen. (http://www.merckvetmanual.com), September, 2009.
2.3 Mechanisms of bloat or tympany 
Bloat occurs when the eructation mechanism is impaired or inhibited and the rate of gas production exceeds the animal's ability to expel the gas. Because large volumes of gas are produced in the rumen, bloat can develop very quickly. In both legume and feedlot bloat, the eructation mechanism is commonly inhibited by frothy or foamy rumen contents. The gas remains traPPed in the rumen fluid, forming an emulsion of small bubbles about 1 mm in diameter. The frothy rumen contents expand, filling the rumen cavity and inhibiting the nerve endings that control the opening into the esophagus. This condition is known as frothy bloat.
Animals can tolerate moderate frothiness of rumen contents without exhibiting bloat, or they may expel enough gas from moderately frothy rumen contents to recover from mild bloat without treatment. When frothy bloat is severe, the pressure in the rumen eventually inhibits all ruminal contractions. This condition is called atony.

The existence of frothy and free-gas bloat can be determined by passing a stomach tube into the rumen. When the rumen contents are frothy, the tube fills with froth and the gas cannot be relieved. When the animal is bloated with free gas, the gas pocket is usually easy to locate with the tube, and the expulsion of gas through the tube provides immediate relief from the bloated condition.

2.4Etiology
        Bloat is a digestive disorder characterized by an accumulation of gas in the first two compartments of a ruminant's stomach (the rumen and reticulum), either in the form of a persistent foam mixed with the rumen contents or in the form of free(frothy bloat) is dietary in origin & occurs in cattle pasture & in feedlot cattle on high level grain diets. Secondary ruminal tympany (free gas bloat) is usually due to failure of eructation of free gas because of a physical interference woth eructation. (Blood et al., 1989) 

2.4.1 Primary ruminal tympany (frothy bloat)

      The cause of primary ruminal tympany or frothy bloat is the production of a stable foam which traps the normal gases of fermentation in the rumen. The essential feature is that coalescence of the small gas bubbles is inhibited & intraruminal pressure increases because eructation can not occur. Legumes is due to the foaming qualities of the soluble leaf protein in legumes & other bloating forages. (Blood et al.,1989). The cause of feedlot or grain bloat is uncertain. Association evidence suggest that the feeding of finely ground grain promotes frothyness of rumen contents (Amalendu, 2002).
       The feeding of large quantities of grain to cattle results in marked changed in the total numbers & proportions of certain protozoa & bacteria. Some species of encapsulated bacteria increases in number & produce a slime which may result in a stable foam but there is no firm evidence that this is the cause of feedlot bloat. There is some evidence that some cases of feedlot bloat may be of the free gas type based on the observations that gas may be released with a stomach tube. Feedlot cattle are susceptible to esophagus, ruminal acidosis & rumenitis, overfill & ruminal atony. Each of these may interfere with eructation & cause secondary ruminal tympany & free gas bloat. (Blood et al., 1996). Foaming or frothiness of the ruminal contents is the vital factor in causing primary pasture bloat. The cause of the frothing is the formation of a stable persistent foam in the rumen. In pasture bloat many factors in  the field contents, including saPPonions, pectins & hemicelluloses have in the past been advanced in contributing causes.the soluble leaf cytoplasmic proteins were being considered to be the principal foaming agents. Their role is now questionable. Recent observations indicate that bloat causing legumes are more rapidly digested by rumen microorganisms than non bloat causing forages & that rupture of leaf masophyl cells lead to the release of chloroplast paticles(Blood et al 1989). These particles are readily colonized by rumen microorganisms and gas bubbles are traPPed among the particles which prevent coalescence of bubbles by preventing drainage of rumen fluid from the liquid lamellae between the bubbles. The condition of the rumen prior to feeding is an important factor in the immediate susceptibility of an animal to pasture bloat (Blood et al., 1989). A predisposed rumen is characterizedbu an excess of disperser particulate matter with adherent microorganisms, which provides an active inoculum for the fermentation of incoming feedstuff.  The soluble leaf protein may contribute to the frothiness but is not the primary foaming agent. The chloroplast particles in the rumen have a slower rate of clearance in bloating animals than in non-bloating ones. (Blood et al., 1989). 

   In frothy feedlot bloat the viscosity of the ruminal fluid is markedly increased and may be due to the production of insoluble slime by certain species of bacteria which proliferate to large number in cattle on a high carbohydrate diet. the slime may entrap the gases of fermentation. The delay in occurrence of feedlot bloat suggests that a gradual change in the microbial population of the rumen may be an important factor in explaining the cause. The physical form a grain nation aPPears to be related to grain bloat. As in frothy legume bloat, where too rapid release of leaf nutrient aPPears to be instrumental in producing bloat, it seems likely that the small particle size of ground feed have the same effects. It is known that fine particulate matter can markedly increase foam stability. the feeding is ground grain of fine particle size(Geometric mean particle size, 388 micro meter) was associated with more rumen froth than the use of courses particle size (715 micro meter) (Blood et al,. 1989). The ph of the rumen contents also plays an important part in the stability of the foam (maximum stability occurs at a ph of about 6) and the composition of the diet and the activity and composition of the rumen microflora are known to influence this factor. (Blood et al,. 1989). 

        The composition and rate of flow of the saliva has an effect of the tendency for tympany to occur . this effects may be exerted by means of the buffering effect of the saliva on the ph of the rumen contents or because of variation in its content of mucoproteins. The physical effects of dilution of ruminal ingesta by saliva may also be important; there is a negative correlation between the proportion of liquid present and the incidence of tympany, and feed of a low fiber and high water content depresses the volume of saliva secreted. Also susceptible cows secrete significantly less saliva which are genetically determined (Blood et al,. 1989). 

2.4.2 Secondary ruminal tympany (free gas bloat)  

         Physical obstruction to eructation occurs in oesophageal obstruction caused by a foreign body by stenosis or by pressure from enlargement outside the esophagus, such as tuberculous lymphadenitis or bogine giral leucosis involvement of bronchial lymph nides or by obstruction of the cardia from the interior. Interference with esophageal groove function in vagus indigestion and diaphragmatic hernia may cause chronic ruminal tympany and the condition also occurs in tetanus particularly in young animals and un poisoning with the fungus Rhizoctonia leguminocola due probably to spasm of esophageal musculature. Carcinoma, granulomatous lesions caused by Actinomyces bovis near the esophageal groove and in the reticular wall and papillomata of the esophageal groove and reticulum are less common causes of obstructive bloat (Blood et al,. 1988).
         There may also be interference with the nerve path ways responsible for maintenance of the eructationreflex, the receptor organs in these reflex are situated in the dorsal pouch of the reticulum are capable of discriminating between gas, foam and liquid. The afferent and efferent nerve fibers are contained in the vagus nerve but the location of the central coordinating mechanism has not been defined. Depression of this center of lesions of the vagus nerve can interrupt the reflex which is essential for removal of gas from the rumen. (Blood et al., 1989).
         Normal tone and motility of the musculature of the rumen and reticulum are also necessary for eructation. In anaphylaxix, bloat occurs commonly because of muscle atony and is relieved by the administration of adrenaline or antihistaminic drugs. A sudden marked change in ph of the rumen contents due to either acidity or alkanets causes rumenal atony but the tympany which results is usually of a minor degree only, probably the gas producing activity of the microflora is greatly reduced (Blood et al., 1989).

           While most cases of feedlot bloat associated with outbreaks are of the frothy type(primary) & can not be easily relieved with a stomach tube, it is aPParent that sporadic cases are of the free gas type which suggests that they are secondary. Possible causes of the rumenal atony and failure of eructation include esophagititis, acidosis, rumenitis and failure of rumination because of an all grain diet. It is known that feedlot cattle on high legel grain diets for long periods will not ruminate normally and their rumen movements are significantly reduced. (Amalendu, 2002). 
2.4.3 Chronic ruminal tympany   

          This occurs relatively frequently in calves up to 6 months of age without aPParent cause. Persistence of an enlarge thymus, chronic ruminal atony caused by a continued feeding on coarse indigestible roughage, and the passages of unpalatable milk replacer into the rumen, where it undergoes fermentation and gas production, instead of into the abomasums have all been suggested as causes but the condition usually disappears spontaneously in time and the cause in most cases is undetermined. Necropsy examination of a number of fatal cases has failed to detect any physical abnormality although a development defects appears to be likely because of the age at which it occurs. One case of chronic tympany in calf has been recorded as caused by a partial rotation of the rumen about its long axis. Unusual postures, particularly lateral recumbency are commonly characterized by secondary tympany. Cattle may die from secondary tympany if they become accidentally cast in dorsal recumbency in handling facilities, crowded transportation vehicles, irrigation ditches and other restrictive position (Blood et al.,1989).
           In some cases of vagus indigestion characterized by ruminal hyperactivity the secondary bloat may be of the frothy type because of ruminal hyperactivity. (Blood et al., 1989).
2.5 Epidemiology 

          Primary ruminal tympany causes heavy losses through death, severe loss of production, and the strict limitation placed on the use of some high producing pastures for grazing. The incidence of the diseases has increased markedly with the improvement of pasture plants, and losses in cattle at times have reached enormous proportions. (Blood et al.,1989).

   Pasture bloat- pasture bloat has a seasonal occurrence when the pasture in lushes. Dry hot conditions and matured plants and thus midsummer, are the forerunners of Adeline in prevalence. Spring and autumn are the most dangerous seasons when the pasture are lush, young and the leaves of the plants contain a high concentration of soluble proteins. (Blood et al.,1989).

The most obvious form of loss is sudden death and although this is the dramatic loss, especially when a large number of cattle are unexpectedly found death, an equivalent loss occurs as the result of reduced food intake. For example, on clover dominant pasture (60%-80% white clover) where bloat was common the weight gains of cattle grazing it were 20%-30% less than normal. It has been argued that the returns achieved by good bloat prevention in pastured cattle would not comp0ensate for the costs incurred, but the oPPosite view is strongly held. Sheep can also be affected but aPPear to be much less susceptible than cattle.(Blood et al., 1989).              

         Feed lot or grain bloat occurs in feedlot cattle during the 50-100 days when cattle are fed large quantities of grain and small quantities of roughage. In some cases of use of pelleted, finely ground has been associated with outbreak of feedlot bloat. High producing dairy cows which are fed need 12-22kg of grain daily may also develop grain bloat. In a survey of (Kansas,1987) feedlots(60 lots totaling 450000 head of cattle) the incidence of deaths due to bloat was 0.1%,0.2%.

 2.6 Factors influencing the occurrence of bloat
Bloat is a complex problem and several factors are known to cause it. The primary cause is excessive foaming of the rumen contents. The species of plants, the differences in individual animals, and the types of microorganisms the rumen all seem to be involved. 
2.6.1 Plants Legumes cause bloat more often than other plants. Death by bloat can occur with all legumes, but it sometimes occurs with other species. Proteins are the major foam-promoting compounds. The type of protein is more important than the amount. Immature grasses may provoke bloat since they usually contain large amounts of foam- promoting proteins. The incidence of bloat decreases with the increasing maturity of most bloat- provoking plants.
2.6.2 Diet 

       The food materials are digested by both microbial as well as enzymatic action. Any change in the microbial population, rumen ph and rumen motility from feeding may produce bloat(Rahman and Hussaion, 1980; Majak et al., 1995). Rape, cabbage, leguminous vegetable crops including peas and beans and young grass pasture with high protein content (Blood et al., 1989; Patrick, 1991). A high incidence of bloat is recorded when pasture is wet due to rapid growth of plants(Blood et al., 1989). They further added that feeding of pasture containing urea, a high intake though to produce bloat(Blood et al., 1989). Hypocalcaemia is commonly associated with secondary free gas bloat due to rumenal atony(Maynard and Losseli, 1962).Overeating of concentrate, toxic substances or lack of roughage in the diet can lead to bloat (Okain and Matheson, 1987; Branded et al.,1991).

2.6.3 Animal

       Recent work has shown that cattle can be classified according to their susceptibility to bloat into high and low susceptibility and the offspring show influences of their percentage (Bar and Graham, 1978; Morris et al., 1997). A number of inherited characteristics like rumenal structure, rumen motility, composition of salivary proteins, rate of salivation etc. are related to bloat (Hoarth et al., 1989).
2.6.4 Other factors

               The ph of the rumen contents plays an important role in the solubility of foam (Kumar and Joshi, 1994). The range of the rumenal ph in normal animals varied from 5.50-8.50 with a mean for the production of persistent foams is 5.8 (Wheeler et al., 1998).  Certain species of bacteria (e.g. Lachnospiral multiparus) produce insoluble slime on a high carbohydrate diet which entrap the gases of fermentation and cause bloat (Bartley et al., 1975. Cheng et al; Forbes and France, 1996). Concentrations of ions such as sodium (Cheng et al., 1976) Potassium, calcium, and magnesium in the rumen fluid prior to feeding are associated with the onset of bloat because of their influence on rumen motility (turner, 1981).
2.7 General clinical findings

Feedlot cattle that die as a result of bloat are commonly found dead in the morning, possibly because they are inactive during the night or because they are not seen, detected, and treated. (http://www.cattle.ca/),September, 2009. Cattle that are milked and observed regularly may begin to become bloated 30 minutes to 1 hour after they are turned out to a bloat-prouding pasture. However, there is commonly a lag of 24 to 48 hours before bloating occurs in cattle that have been placed on a bloat-prouding pasture for the first time. They may become bloated on the first day, but bloat more commonly occurs on the second or third day. (http://www.merckvetmanual.com).September, 2009.
  
In pasture(frothy) bloat, distension is usually more obvious in the uPPer left flank, although the whole of the rumen can be enlarged. The animal is uncomfortable and may get up and lie down frequently, defecate often, kick at the belly, and roll over in attempting to relieve the discomfort. Breathing is difficult or labored (a condition known as dyspnea) and occurs through the mouth. The animal protrudes the tongue, salivates, and extends the head. Its respiratory rate increases up to 60 inhalation-exhalation cycles per minute. Occasionally, projectile vomiting occurs, and the animal may expel soft feces in a stream. (Hironka et al., 1980). Ruminal movements are usually much increased in the early stages and may be almost continuous, but the sounds are less audible because of the frothy nature of the ingesta. Later when the distension is extreme, the movements are decreased and may be completely absent. The tympanic note or drum sound produced by percussion (taPPing on the distended rumen) is characteristic. Before severe bloat (known as clinical tympany) occurs, a temporary increase in eructation and rumination cam be noted, but both disaPPear with severe bloat. (Hironka et al., 1980).
 
When the bloat becomes severe enough, the animal collapses and dies quickly, almost without a struggle but usually does not take place until 2to 4 hours after the onset of bloat. Death is likely caused by suffocation, when the distended rumen pushes against the diaphragm and prevents inhalation. (Hironka et al., 1980). In a group of affected cattle, a number of animals with severe bloat can usually be found, and the remainder have mild to moderate distention of the left flank. These animals are uncomfortable and graze for only short periods. In dairy cattle, milk production is reduced, perhaps because the animal has reduced its feed intake or due to a failure of milk letdown. (Sonntag et al., 1980).

Excess gas is usually present(in free-gas bloat) as a free gas cap on top of the solid rumen contents (Figure 1). In pasture bloat, an increase in rate and force of ruminal movement in the early stages usually occurs, followed by atony (o.e. weaker or absent activity). In addition any esophageal obstruction can be detected when the stomach tube is passed into the animal. (Hironka et al., 1980). In primary pasture bloat obvious destention of the rumen occuts quickly, sometimes as soon as 15 minutes after going on to bloat producing pasture and the animal stop grazing. The distension is more obvious in the uPPer left para lumber fossa but the entire abdomen is enlarged. There is discomfort and the animal may stand and lie down frequently, kick at the abdomen and even roll. Frequent defecation and urination are common. Dyspnea is marked and accompanied by mouth breathing, protrusion of the tongue, salivation and extension of the head. The respiratory rate is increased up to 60 per minute. Occasionally projectile vomiting occurs and soft faeces may be expelled in a stream. (Blood et al.,1989).
2.8 Diagnosis

According to Amalendu (2002) the bloat can be diagnosed by the following ways:
●Vagus indigestion. History of Traumatic reticuloperitonitis, Dyspnea, Recurrent tympany, Reticular sound.

●Diaphragmatic hernia. History of Traumatic reticuloperitonitis, Dyspnea, Reticular sound. 

●Tetanus. Rigidity of skeletal muscles, Lock jaw (Trismus), Protrusion of third eye lid, Hypersensitivity, History of wound. 

●Esophageal obstruction. Drooling of saliva, Inanition, Passage of crepitating of muscles of thigh, Septicemia.

●Black quarter. High rise of temperature, Young age, Limping of gait,              Crepitating of muscles of thigh, Septicemia.

●Snake bite. Fang mark, History of bite, Bloat.

●Anthrax. High rise of temperature, Oozing of blood from natural orifices.  

2.9 Treatment of bloat


The principle of bloat treatment is to relieve the pressure of gas in the rumen because the pressure exerted by the distended rumen compress lung function which results death from hypoxia (Blood et al.,1989).
      
Severe free gas bloat may be treated by passing a stomach tube through the esophagus (Dougherty et al., 1962) or introducing a cannula directly into the rumen (Booth and McDonald, 1982). Giving ruminal fluid or rumen contents from normal ruminating animals or slaughtered animals. Administer it immediately to non ruminating (diseased) animals. Give anti- zymotic agents such as turpentine oil (15-30ml)& linseed oil (250-500ml); formalin (4ml) & water (300ml); formalin 3% & turpentine oil 12% & arachis 35% (100-400ml).

       
The mild cases of bloat may be treated by carminative (Daykin, 1960; Brander et al., 1991). Frothy bloat may be treated by drenching or by administration of 10 gm of poloxalene for 45 kg body weight. This treatment brings about relief within 15-30 minutes (Booth and McDonald.,1982). Vegetable oil like peanut, sunflower and soybean oil also relieve acute frothy bloat when given orally (Blood et al., 1989; Brander et al.; 1991). Fixed oil-detergent mixture either sprayed on pastures or administered orally has been found to produce good results (Booth and McDonald, 1982). Emulsifying agents like polyethylene glycol surfactants and penicillin in 50-100 mg doses are also used in chronic case of bloat (Schipper, 1970; Brander et al., 1991). 
2.10 Prevention & Control of bloat or Tympany
      Prevention of bloat or tympany is much more effective than treat affected animals. Management and planning can significantly reduce the number of cases. To prevent frothy bloat avoid using high-risk pastures at high-risk times. Pastures with a history of bloat problems or with a high clover content should not be used for cows soon after turnout and avoid starting to graze high –risk pastures when they are wet. The incidence of bloat is lessened by avoiding straight legume pastures (Booth and McDonald, 1982), feeding dry forage along with pasture (SchiPPer, 1970), avoiding a rapid full from an empty start (Ensminger, 1962), keeping salt and water conveniently accessible at all time (Schipper, 1970; Blood et al., 1989).

            No single method of bloat prevention is adequate under all circumstances. However, management practices, as well as drugs, can help. Generally, if a pasture contains at least 50 percent grass, there will be little or no danger of bloat. Bloat can be reduced by suPPlementing grass hay to cattle grazing bloat-provoking pasture. Large amounts of hay must be consumed for this to be effective. The feeding of non-legume hay most often results in inefficient use of an available high quality feed. Allow cattle to graze legume pasture continuously rather than removing them during the day or at night. Removing cattle from bloat-provoking pastures and then returning them will increase the incidence of bloat. Pasture spraying with antifoaming agents (Hall et al.; 1994), feeding of water dispersible lard oil with the grain at the rate of 0.5 pound per day might prevent bloat (Dykstra, 1965). A mucin containing substance (e.g. Linseed meal) favour the escape of gas from frothy rumen contents. In dry cattle feeding of two pounds of linseed meal prior to pasturing reduced the incidence of bloat (Dykstra, 1965).
CHAPTER-III

MATERIALS AND METHODS

3.1 Duration of study

1st May 2009 to 26th November 2009.
3.2 Study area
Veterinary College and Research Institute, Namakkal; Madras Veterinary College, India. Thana Veterinary Hospital and also different placement of internship program in Bangladesh.
3.3 Study Population

Out of 1126 Cattle 31 were found to be affected with bloat and tympany. Among the 31 affected cattle 12 were found in the country. 
3.4 Case description

For each case, history, age, parity, gestation status and calving dates were extracted from the medical records and from the owners itself. Results of the clinical examination were also recorded and analyzed. Collected data included heart rate and rhythm, respiration rate, temperature, cardiac and pulmonary auscultation, rumen motility, orogastric intubation findings, withers pinch test and ferroscopy. In addition, findings of hematological and biochemical examinations including Packed Cell Volume (PCV), Total Leycocyte Count (TLC), Differential Leukocyte Count (DLC), Total serum Protein (TP) and plasma fibrinogen levels were analyzed.
3.5 Statistical analysis: The correlation between recurrent rumen tympany and different nutritional practices (type of ration, amount of grain offered and feeding finely ground grains) was analyzed using Chi-squire test. Similarly, the correlation between the outcome and various clinical and surgical findings was tested using Chi-square test.
A RECORD KEEPING DATA SHEET
Data sheet during examination of the animal
Identification no: …………………………………………………………………...
Date                    : ……………………………………………………………………
Owners name     : ……………………………………………………………………

Address              : 

                              Vill. : ……………….. Thana : ……………… Dist. : …………..

PATIENTS DESCRIPTION:

    Species : ……………………                 
Body weight : …………………….

     Sex       : ……………………                   Parity : …………………………….

    Breed    : ……………………                   Gestation status :………………….
     Age         : ………………….                    Calving interval : …………………
   Owners complain : 
FEEDING :

                  a) Roughage: …………………………………..
                   b)Concentrate: ………………………………..

clinical findings: ……………………………………………………………………….

                             ……………………………………………………………………….

Diagnosis: …………………………………………........................................................
Treatment: ……………………………………………………………………………...
                                                                                                         ……………………..
Signature
CHAPTER-IV
RESULTS

4.1 Clinicopathological findings: Thirty-one adult dairy cattle suffering from chronic rumen tympany underwent rumenotomy. The mean age was 3.8±1.4 years and parity was 2±1.Among 31 animals, 17 (55%) were recently calved and 14 (45%) were pregnant. The mean duration of illness was 3.7±4.6 months (0.5-24 months). In 23 (74%) animals, tympany was recorded daily and in 8 (26%) animals, at least 1 episode of tympany was recorded per week by the owner. In 16 (52%) animals, episodes of tympany were closely associated with feeding times. In 18 (58%) animals, a previous treatment was administered by the owner with no favorable response. Therapies administered included Poloxalene-containing products, magnesium sulfate orally, vegetable oils, various types of household detergents and paraffin oil. Maximum  animals were housed in tie-stall barns and were fed grain-based diet 3 times per day.

Table 1: Clinical findings in adult dairy cows with recurrent rumen tympany (%)

	Clinical sign
	     Group-1   
       (n=08)
	      Group-2

        (n=13)
	      Group-3

        (n=10)

	Partial anorexia
	      30
	        86
	           57

	Complete anorexia
	      70
	        14
	           14

	Decreased milk production
	     100
	        93
	           71

	Arched back
	      90
	         0
	           0

	Fever
	      80
	        21
	           14

	Reluctant to move
	      90
	        14
	            0

	Brisket edema


	      10
	          0


	            0




The diet consisted of barely, corn and soybeans mixture. The grain diet was processed to a finely ground mix in 17 (55%) of the animals. Limited amount of hay was fed separately. The major clinical signs recorded in various groups are shown in Table 1. In 11 (35%) animals, tympany was mild with no apparent respiratory distress and in 20 (65%), tympany was moderate to severe with varying degrees of respiratory distress. The rectal temperature varied from 38OC to 39.5OC. The mean of rectal temperature was highest in group 1 (39OC±0.5) and lowest in group 2 (38.8OC±0.5). The mean of heart rate in groups 1, 2 and 3 were 75.5±18, 69±12 and 72±6 beats per minute, respectively. The mean of respiratory rate in groups 1, 2 and 3 were 32±12, 30±8 and 30±4 breaths per minute, respectively. Rumen motility was reduced in all cows. By orogastric intubation, 11 (35%) cows had free gas bloat and 20 (65%) cows had frothy bloat. Withers pinch test was positive in 7 (70%), 3 (20%) and 1 (14%) cows in groups 1, 2 and 3, respectively. The ferroscope was used in 25 cows. In 16 (64%) cows, the ferroscope detected ferromagnetic foreign objects in the ventral abdominal area. By abdominal auscultation and percussion, 5 cows had a ping on the left paralumbar fossa indicating concurrent Left Displacement of the Abomasum (LDA). In the hematological profile, a significant increase in total WBC count was reported in group 1 (12.8±3.6103 cells μL1) compared to group 2 (7.8±1.3103 cells μL1) and group 3 (6.6±2.5103 cells μL1) (Table 2, Fig. 1). In the differential leukocyte count, significant increase in the percentage of neutrophils were found in group 1 (54.5%±11) compared to group 2 (43%±2.6) and group 3 (42.5%±2.4) (Table 2, Fig. 1). There was a significant decrease in the percentage of lymphocytes in group 1 (47%±16) compared to groups 2 (63%±8.8) and group 3 (60%±8.7). There was no significant change in PCV values between the different groups.
Table 2: Hematological and some biochemical parameters in cattle with recurrent       rumen tympany, Percentage of population
	Group
	Parameter
	Mean±SD

	1


	WBC(103 μL1)
	12.8±3.6

	
	Neutrophils (%)
	54.5±11

	
	Lymphocytes (%)
	47±16

	
	RBC(106 μL1)
	6.6±0.9

	
	PCV (%) 31±4
	31±4

	
	Total protein (g dL1)
	7.9±1

	
	Fibrinogen (mg dL1)
	850±280



	2


	WBC (103 μL1)
	7.8±1

	
	Neutrophils (%)
	43±2.

	
	Lymphocytes (%)
	63±8


	
	RBC (106 μL1)
	8±1

	
	PCV (%) 31±4
	29±3

	
	Total protein (g dL1)
	6.5±0

	
	Fibrinogen (mg dL1)
	550±120

	3
	WBC (103 μL1)
	6.6±2

	
	Neutrophils (%)
	42.5±2.

	
	Lymphocytes (%)
	60±8

	
	RBC (106 μL1)
	8.6±1

	
	PCV (%) 31±4
	30±3

	
	Total protein (g dL1)
	6.5±0

	
	Fibrinogen (mg dL1)
	470±70


In the biochemical profile, serum total protein was significantly increased in group 1 (7.9g dL1±1) compared to group 2 (6.5g dL1±0.6) and group 3 (6.5g dL1±0.5) (Table 2, Fig. 1). Plasma fibrinogen level was significantly increased in group 1 (850mg dL1±280) compared to group 2 (550mg dL1±120) and group 3 (470mg dL1±70).

4.2 Surgical findings: All cows included in this study underwent standing left flank laparatomy and rumenotomy under local analgesia using 2% lignocaine hydrochloride. Pre-operative antibiotics were administered to all cows. In 5 cows with concurrent LDA, abomasopexy was performed to correct the position of the displaced abomasum. In group 1, abdominal exploration revealed cranial abdominal adhesions of varying degrees between the reticulum and left body wall or between the reticulum and diaphragm in all cows. Pericarditis was diagnosed in 1 case and intra-abdominal abscessation was found in 2 cases. In this group, metallic foreign bodies consisting of nails and wires of different numbers and sizes were found in the ventral sac of the rumen and reticulum. In 7 cows, the metallic object was actually penetrating the reticular wall. No non-metallic foreign bodies were found in the reticulorumen in this group. There was a significant (p<0.05) correlation between the presence of foreign bodies in the rumen and the presence of perireticular adhesions. Also a strong correlation (p<0.05) was found between finely-ground grain and the presence of adhesions. In group 2, abdominal exploration revealed no perireticular adhesions or abscesses. Rumenotomy however, revealed the presence of large amounts (4-14 kg) of non-metallic foreign bodies consisting of plastic materials and ropes. In addition, in 6 cows, varying numbers and sizes of nails and wires were found in the reticulorumen. None of these nails and wires was penetrating. In 7 cows, a rumen magnet was found in the ventral sac of the rumen. In group 3, there were no abdominal adhesions or abscesses present. Rumenotomy revealed no foreign bodies in the reticulorumen. In one cow, a 3cm2cm, cauliflower-like growth was found at the cardia. This growth was removed and histological examination revealed a fibroma.

4.3 Outcome: Follow-up was available for 22 cows. Seventeen (77%) cows recovered completely and returned to normal production levels according to owner’s expectations. Five cows (3 cows from group 1 and 2 cows from group 2), tympany recurred and were slaughtered within 2 months following surgery. Statistical analysis revealed that cows with perireticular adhesions, cows fed finely-ground grains and those with plasma fibrinogen levels above 600g dL1 had significantly (p<0.05) poorer outcome. However, the type of bloat (free-gas Vs frothy gas), the amount of grain fed per day and reproductive status of the cow had no significant effect on outcome.

CHAPTER-V
DISCUSSION

In this study, we reported the most common clinical and surgical findings in adult dairy cattle affected with recurrent rumen tympany. In addition, factors that may have had an impact on the outcome of such cows were also analyzed. Recurrent rumen tympany is a rare clinical disease in adult dairy cattle. The disease is more frequently diagnosed in young calves due to accumulation of free-gas in the reticulorumen due most likely to physical obstruction of the esophagus (Garry, F.B., 1996). In this study, the majority of cows (65%) were found to have frothy rumen contents. It has been reported that highly producing dairy cows fed large amounts of grain develop frothy or grain bloat (Blood, D.C. and O.M. Radostits, 1994). In addition, grain bloat has been commonly diagnosed in confined animals in barns offered finely ground grains and an insufficient mount of roughages (Blood et al., 1989). These diets contribute in changing the rumen

microenvironment that favors froth production and reduce rumen motility leading to the condition. In Jordan, recurrent rumen tympany has been increasingly

diagnosed in adult dairy cattle because of several management problems; firstly, most dairy cattle in Jordan are fed finely-ground, grain-based diets at the time of milking and secondly, roughage suPPly is inadequate and most of the cows are fed limited amounts of poor quality hay. In this study, there was a strong correlation between the presence of perireticular adhesions or inflammation and feeding finely ground grains in the absence of penetrating foreign bodies. Moreover, cows American J. Animal & Vety. Sci., 2 (3): 66-71, 2007 70 fed these type of diets had poorer outcome. These findings are unique and interesting; feeding finely ground grains for a prolonged period of time may induce chronic ruminitis/reticulitis which may explain the perireticualr adhesions and inflammation leading to permanent impairment of reticuloruminal motility. On the other hand, the amount of grain fed per day had no significant effect on outcome which can be difficult to explain. Cows can adapt to feeding large amounts of grain if this diet had been introduced gradually allowing the necessary alterations in the reticuloruminal microenvironment to take place. Although, there are no reports in the current literature that links the presence of non-metallic foreign bodies in the reticulorumen with recurrent rumen tympany in adult dairy cattle, trichobezoars have been found associated with acute rumen tympany in calves and young cattle (Schweizer et al., 2005; Herd, R.M. and L.G. Cook, 1989). Because of the light weight of these objects, it was assumed that the trichobezoar is intermittently regurgitated into the cardia causing transient esophageal obstruction. In this study, however, no trichobezoars were found and the foreign materials were mostly plastic, ropes and pieces of old clothes. These materials were heavy (4-14 kg) and in some cases concreted and settled in the ventral aspect of the rumen and reticulum. There was a strong correlation between the presence of non-metallic foreign bodies and the occurrence of recurrent bloat in cows involved in this study. The presence of large amounts of these materials in the reticulorumen may lead to over stretching and distension of these structures leading eventually to its fatigue. In addition, it has been reported that such objects may alter the histological structure of the reticuloruminal wall (Hailat, N., S. Nouh et al., 1996). These pathological changes may further have a negative effect on reticuloruminal motility patterns and digestion processes leading to the condition. Furthermore, the presence of large amounts of foreign bodies in the reticulorumen may lead to alterations in the microbial populations of these digestive cavities contributing even more in the pathogenesis of the condition. This theory however, remains to be verified in the future. In this study, we reported the most common clinical findings in adult dairy cows suffering from recurrent rumen tympany (Table 1). Similar to previous reports, the typical clinical signs of cattle with recurrent rumen tympany were anorexia, decreased milk production, arched back, fever and reluctance to move (Sattler et al.,2000;  Herzog, et al.,2004). Most of these signs are related to abdominal pain and peritoneal inflammation. In the hematological and biochemical profiles, neutrophilic leukocytosis and lymphopenia were evident in cattle with recurrent rumen tympany and TRP (Table 2). These changes are typical of acute inflammatory conditions in cattle. In addition, there was a significant increase in total serum protein concentration and plasma fibrinogen levels in these cows. 
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Clinical and Surgical Findings and Outcome Following Rumenotomy in Adult
Dairy Cattle Affected with Recurrent Rumen Tympany Associated with Non-
Metallic Foreign Bodies

ABSTRACT

The study was carried out during the period of 1st May 2009 to 26th November 2009 at Veterinary College and Research Institute, Namakkal; Madras Veterinary College, India;Thana Veterinary Hospital and also different placement of internship program. Out of 1126 Cattle 31 were found to be affected with bloat and tympany, the incidence being 2.75%. Records of 31 adult dairy cows suffering from recurrent rumen tympany for at least 1 month duration that underwent exploratory laparotomy and rumenotomy were reviewed and information was obtained on signalment, history, physical examination findings, laboratory findings and surgical findings. Cases were categorized according to surgical findings into 3 groups. Group 1 (n = 8) included cattle with reticuloruminal, metallic foreign bodies and perireticular adhesions/inflammation, group 2 (n = 13) included cattle with reticuloruminal, non-metallic foreign bodies and no perireticular adhesions/inflammation and group 3 (n = 10) included cattle with no reticuloruminal foreign bodies and no perireticular adhesions/inflammation. Anorexia and decreased milk production were the most common clinical signs in all groups. Reluctant to move and arched back were prominent in group 1. In 45% of cases, frothy bloat was associated with the presence of large amounts of reticuloruminal, non-metallic foreign bodies. Collectively, factors that significantly had negative impact on outcome were: presence of perireticular adhesions, feeding finely-ground grain and plasma fibrinogen levels above 600mg  dL1. However, the amount of grain fed per day and type of bloat (free-gas or frothy gas) had no significant effect on the outcome. Results of this study suggest that similar to metallic foreign bodies, non-metallic foreign bodies in the reticulorumen of adult dairy cattle are equally important in causing recurrent rumen tympany.
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