“CLINICO PATHOLOGICAL STUDIES ON VISCERAL GOUT IN ONE  POPULAR  BROILER  PARENT STOCK IN A BREEDER FARM AT CHITTAGONG REGION.”
ABSTRACT 
Clinico pathological studies of visceral gout were conducted on one of the popular broiler breeder stock named Hybro PN+ at a breeder farm in chittagong region from 6th September to 29th September. During this period the most outbreak occur which have limited clinical signs like depression, anorexia and most commonly sudden death without any signs. The risk factors that are identified are complications due to infections bronchitis, lack of water supply, high dietary protein and calcium, low phosphorus in diet, presence of mycotoxins in feed and presence of metabolic disorders and stressors. The gross lesions that are found in visceral gout are enlargement and deposition of urate crystals in kidney. Calcium urate crystals are deposited in ureters. Chalky white deposits are found on liver, peritoneum, pericardium, air sacs etc. Proper management and supply of balanced diet can reduce the problem in the birds flock. 
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INTRODUCTION
Bangladesh is a developing country which economy mainly depends on agriculture. In agriculture sector livestock plays an important role to promote human health, their resources and it also plays an important role in national economy. In Bangladesh, poultry industry occupies a large part of the livestock sector. There are about 195.25 million livestock from which about 17 cores poultry (DLS, 2003) in Bangladesh. Now a day, poultry industry helps in the upgrading of the financial condition of the farmers in Bangladesh. Poultry meat and eggs are the main source of the animal protein to the people. The normal requirement of the animal protein for man is about 62.5 gm meat per day but in our country people are getting only 6.90 gm /day (Jabber,1983).Poultry meat contributes approximately 38% of the total animal protein supplied in Bangladesh (FAO,1999) where broiler meat plays a vital role to meet up the deficit. 

The total contribution of livestock sector in Bangladesh to GDP is approximately 6.5 %       (DLS.2003) which generates 13% of the foreign exchange and provides full-time employment of 50% of the rural population (Ali, 1994). Moreover national health will be enhanced with improvement of socio-economic condition of the poor people. 

For the improvement of the poultry industry it is very important to rear the birds with scientific feeding, management and disease control program. Proper management is very important for poultry specially in parent stocks. The problem that arises from bad managemental practices can cause more hamper in production. Visceral gout is one of the management related disease condition which may cause death of the birds. Of the many concerns plaguing caged birds, one that seems to appear often enough to cause some concern is gout, which is brought on by the build up of uric acid. Uric acid is produced by the liver and excreted through kidneys. The uric acid itself is not toxic or harmful but the build up of crystals is the result of the inability of the kidneys to remove it from the blood the waste products resulting from nitrogen metabolism. The uric acid, when not property removed from the blood stream, will begin to crystallize and deposited in various places in the bird’s body. Visceral gout is build up of uric acid crystals in the various internal organs (viscera) and it is considered the acute from of the disease(Margrethe Warden 1998).Many names have been used to describe visceral gout such as acute toxic nephritis,renal gout,kidney stones,nutritional gout,nephrosis and baby chick nephropathy is usually characterised by white chalk like deposits covering on surface of various abdominal organs as well as the heart sac.Sillers (1959) suggested that this form of gout is the result of physiological changes in kidneys,which affect the kidney functions in general. In poultry uric acid crystals are mainly deposited in kidney, ureter, and serous surface of the visceral organs and also on pericardium. Accumulation of uric acid in the joints and surrounding tissues, usually in the legs and feet is articular gout. This is considered to be the chronic form of gout and is presents as swelling in the joints and can cause the inability to properly balance and perch lameness. This form is common in human, not in birds.

The exact cause of the visceral gout is not clear but it appears there are a variety of factors that might cause a predisposition. It is often associated with high levels of dietary protein and calcium, vitamin D3 hyper vitaminosis, insufficient levels of vitamin A and even lack of sufficient water supply. Other factors such as toxins, viruses, bacteria, other infectious or metabolic disorders and stressors can interfere with kidney function and precipitate a problem. Visceral gout is most often seen during a necropsy and is difficult to diagnose in a living specimen. The most frequently seen sign of the disease is sudden death. The symptoms, if there are any, are vague and non specific and can include depression, lethargy, anorexia, feather plucking, ruffeled feathers, moist vent or other behavioral changes. Absent definitive symptoms, uric acid levels can be routinely monitored. If the levels become elevated, an endoscopic procedure can diagnose gout (Margrethe Warden, 1998). As it is diagnosed in a living specimen is difficult, if not impossible to treat and the prognosis is poor. Visceral gout cannot be cured but it can be managed to some extent and steps can be taken to prevent further uric acid build up. Exercise is important in treating the problem. Other treatment can include a diet heavy on the natural vegetable, fruits and vitamin A and low in protein. There are some allopathic drugs such as Allupurinol, which can lower uric acids levels and have been used in birds with varied results. There are also several homeopathic drugs like Barbaris valgaris 200x that might prove useful in managing this disorder. 
While high protein levels have been associated with visceral gout there is no evidence that healthy kidneys in a bird will be harmed by excessive dietary protein. Birds in captivity, however, are often exposed to a host of toxins and pathogen that unknown to the farmer can cause damage to their birds kidneys. At that time the dietary protein levels becomes a potential hazard. 
Visceral gout has shown up in a variety of avian species. It is common in egg producing poultry flocks and is just a difficult to diagnose chickens as it is in caged birds.Often the affected chickens show no symptoms and produce normally until they are close to death. Research indicates that infections such as viral bronchitis and nutritional factors such high levels of calcium in the diet, along with exposure to toxins, may be the cause of visceral gout in these poultry flocks. 
Visceral gout can occur as an individual problem at any age. Outbreaks are seen in young chicks in the first week of life (Baby chick’s nephropathy) or in flocks suffering from kidney damage or reduced water intake. All poultry species are susceptible. The kidney damage can arise from infection with certain strains of infections bronchitis virus exposure to some mycotoxins or in adequate water intake (often became the birds have not adapted to a new type of drinker). Baby chick nephropathy can be due to inappropriate egg storage conditions, excessive water loss during incubation or during chick holding/transport or inadequate water intake during the first few days of life. Very low humidity in brooding will also increase the likelihood of this problem (Paul McMullin 2004). 
The economic importance of the disease is very high as it cause death which directly affect production.
As the disease caused by the manage mental factors as well as it also caused by the infectious and nutritional diseases a thorough knowledge about the pathogenesis, pathology is required for the diagnosis prevention and control measures of the disease. As it have no or less clinical signs. Necropsy is the main diagnostic procedure. 
Considering all the above mentioned points the present study was designed with the following aims and objectives -           
1. To study mortality of parent stock by visceral gout in the breeder farm.

2. To determine the prevalence of visceral gout in breeder flock.
3. To describe the post mortem lesions and (microscopic examination) in various organs in that disease encountered in my investigation.
4. To identify the managemental factors and risk factors those are directly and / or indirectly related to the production of diseases in birds.
5. To observe the prevention and control measures taken by the farmers.
REVIEW OF THE LITERATURE
What is visceral gout
DR. M. M. Chaudhari (2007) explained that gout is a metabolic disorder associated with kidney.In gout, the kidney function is slowed down to a point where uric acid accumulates in blood and body fluids. Further, it leads accumulation of white uric acid or urate crystals occurs in soft tissues of various organs in body.

Paul McMullin (2004) explained that visceral gout is the deposition of white urates, which are normally excreted as a white cap on well formed feces in various tissues.Urates are often deposited in joints and kidney.
Mujeeb Ather (2004) the exact cause of the disorder is not known
Margrethe warden (1998) said that visceral gout is the build up of uric acid crystals in the various internal organs (viscera) as a result of the inability of kidneys to remove it from the blood. The uric acid is the waste products resulting from nitrogen metabolism. When it is not properly removed from the blood streams, it will begin to crystallize and collect in various places in birds body.

Causes of visceral gout:
DR.M . M . Chaudhari (2007)described that the causes of visceral gout are mostly infectious, nutritional or toxic origin. The kidney damage can arise from infection with certain strains of infectious bronchitis , Avian nephritis virus,exposure to some mycotoxins or inadequate water intake .Baby chick nephropathy can be due to inappropriate egg storage conditions ,excessive water loss during storage, incubation ,chick holding or chick transport .Even low humidity during first 3 days of chick life or inadequate water intake during the first few days of life can favour the gout condition along with other factors.
Paul McMullin (2004) Described that visceral gout can arise from infection with certain strains of infectious bronchitis virus, exposure to mycotoxins or inadequate water intake. He also said that baby chick nephropathy can be due to inappropriate egg storage conditions, excessive water loss during incubation or during chick holding/transport and inadequate water intake during the first few days of life. Very low humidity in brooding will also increase the problems
Narayanswamy. H.D.(2003)describe some causes which are as follows;

Nutritional causes like vitamin A deficiency, water deprivation, excess of sodium bicarbonate, calcium and protein, poor quality mineral mixture and adulteration of protein supplements with urea. Infectious causes like infectious bronchitis, Avian nephritis virus. Toxic causes like antibiotics, mycotoxins, minerals, vitamins, chemicals and pesticides, which can increase uric acid levels in blood and precipitation in the tissues and impair renal function..

Margrethe Warden (1998) said that the exact cause of visceral gout is not clear but there are some predisposing factors like high levels of dietary protein and calcium, vitamin D3 hypervitaminosis, insufficient level of vitamin A and lack of sufficient water supply and toxins, viruses, bacteria, other infectious and metabolic disorder and stress.
Clinical signs:

Mujeeb Ather (2004)found the following signs-  Mortality may ranges from 2 to 50%, White pasting of pericloacal feathers. 
Paul McMullin. (2004) found the following signs- Depression, Low feed intake and growth.

Narayanswamy H. D. (2003) observed that the chicks were dull, depressed, huddling at a corner, reluctant to consume feed and water and appeared to be dehydrated.

Margrethe Warden (1998) found that the most frequently seen sign of the disease is sudden death. The symptoms are non-specific and can include depression, lethargy, anorexia, feather plucking or other behavioral changes.
Gross lesions
Paul McMullin. (2004) – found chalky white deposits on pericardium, liver, air sacs and peritoneum. Similar deposits may be present in joints and are usually present in the kidney
Mujeeb Ather. (2004) – observed that renal involvement is the characteristic feature. Atrophy of the kidney, it is commonly and sometimes bilateral dilated ureters. The surviving lobe of the kidney may be enlarged. The ureters from atrophied lobes of kidneys are dilated and are full of white irregular concretions of calcium urates. In addition to kidneys similar deposits were found in different parts like heart, lungs, liver, proventriculus and spleen, hock joints. In growing pullets swollen kidneys with tubular necrosis is seen calcium urat
Narayanswamy H.D.(2003) found that enlarged kidneys and ureters with chalky white crystals impaction. Similar chalky white crystals depositions were also noticed grossly on some of the visceral organs like liver and heart
 Shivaprasad. H. L. (1998) described that kidney look grossly abnormal with deposition of white, chalky precipitate and also in liver, myocardium, spleen or serosal surfaces like pleura, pericardium, air sacs, mesentary etc. are also involved. Surfaces of  muscles, synuvial sheaths of tendons and joints are involved in severe cases.

Microscopic lesions:
Mujeeb Ather. (2004)observed the following ;

Feathery crystals and basophilic spherical masses of urates. Uric acid crystals surrounded by histiocytes and lymphocytes with heamorrhages. Necrosis, fibrosis, heamorrages with urate  diposits. A significant reduction in the number of glomeruli.
Shivaprasad H. L.(1998) said that there are generally no inflammatory reaction in synovium or visceral surfaces, Kidney has inflammatory reaction around tophus.
Treatment, prevention and control: 

Dr M. M. Chaudhari. (2007) explained that at hatchery level dehydration should be minimize during chick holding and transport. The chicks should get ample amount of fresh drinking water. Correct amount of calcium and phosphorus should present in diet. Excessive protein level should be avoided. Toxin binder and liver tonic should be used to prevent fungal toxins in feed. Recommended levels to sodium bicarbonate or Jaggery at 2 to 5 gram per litter of water or electrolytes at recommended dose should be used. Ammonium sulphate 5 gm / kg or Ammonium chloride 10 gm/kg and Potassium chloride 0.5 gm to 1gm per litter water can be used. High level of methionine can also be helpful. Some diuretic drugs can be used like lasix, zyloric, coconut water etc. Homeopathic drug like Barbaris valgaris 200x is also helpful to relief during the infection. When goat is noticed, load on kidney should be reduced by lowering the daily intake of protein. 
Paul McMullin. (2004), explained that the treatment is based on correcting any management errors and encouraging water intake. Avoid any intentional or unintentional restriction in water intake. Sodium bicarbonate at 1g/litre water is mildly diuretic, however it could be counter-productive if water intake is in any way restricted.    
MATERIALS AND METHODS
1. Study area:-
The study was conducted at a renowned breeder farm of the Chittagong region which is situated near Chittagong city.

2. Study population:-
The study population were the birds of the broiler breeder stock named Hybro PN+. The no of study population during this period is 13,500 (Thirteen thousand and five hundred) 

3. Study period: - 
The study period started at 6th September and ends at 29th September, 2008 (Total 24 days). 

4. Data collection:
Different information about the management system of the birds was collected from the record book and also from the attendants. Information about the rearing system,brooding management,temparature management, type of feed supply,components of feed and formulation of feed, water supply, vaccination procedure and treatment regimen of the farm. Beside these, more information about this disease such as the no. of birds affected, no. of birds died, and the treatment measures taken were also recorded. 

5. Working procedure:-
During study period, the dead birds were collected during morning and at the afternoon. Post mortem examination was done in everyday at two times for diagnosis of the disease. As the disease have no or little clinical signs, the disease can only diagnose after post mortem examination of the birds. For the confirmative diagnosis, the water and feed sample were collected and examined at pathology laboratory of Chittagong Veterinary and Animal Sciences University. Photographs are taken during post mortem examination.
6. Diagnosis of disease 
6.1 Pathology
Gross examination: - 
The post mortem examination was done within the farm premises. All the dead birds were examined for tissue alteration. The lesions that are found grossly were observed carefully and recorded.
Microscopic examination: - Different tissue samples such as kidney, liver etc were collected and histopathology done in pathology laboratory.

6.2. Examination of supplied feed and water: - 
The protein percentage and calcium supply in the feed were examined. The PH of the water supplied to the birds was also examined.  
                                                  
                                                   








RESULT AND DISCUSSION

Table-1: Mortality percentage of visceral gout in broiler breeder stock. 
	Total No of bird
	No. of affected birds
	No. of dead birds
	Mortality (%)

	13500
	147
	88
	59.86
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Fig-1: Mortality percentage of visceral gout in broiler breeder stock
Table-2: Prevalence of visceral gout in broiler breeder stock.
	Total No of bird
	No. of affected birds
	Prevalence (%)

	13500
	147
	1.088
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Fig-2: Prevalence of visceral gout in broiler breeder stock
Predisposing factors:- 
The predisposing factors of visceral gout are – 
1. The disease is associated with high level of dietary protein and calcium. 
2. The disease is often associated with lack of sufficient water supply. 
3. It is sometimes occur as a complication of infections bronchitis. 
4. The disease is also related to vitamin D3 Hypervitaminosis and insufficient levels of vitamin A. 
5. Other factors like as toxins, viruses, bacteria, other infectious and metabolic disorders and stressors. 
Clinical signs found in the affected birds: - 

In most of the cases, the affected birds become dead without showing any signs. Sudden death is most frequent occurrence in visceral gout. Sometimes non specific signs like depression, lethargy, anorexia, feather plucking, dehydration, moist vent and some other behavioral changes are seen. 
Pathological lesions found in the dead birds: -
Before post mortem examination I have collected the history of birds. The birds were suffering from infections bronchitis and continue egg lying before death. 
Gross lesions found in dead birds: 
The birds look apparently healthy but in some birds the hock joints are swollen due to urate crystal deposition. The urate crystal powders are scattered over the peritoneal cavity. The urate crystals are deposited on the pericardial sacs and air sacs. Powder of urate crystals are most commonly deposited on liver. The pathognomonic lesion of the disease is the enlargement of the kidney. Severe enlargement of the kidney found due to urate crystal deposition in kidney. Kidney enlargement is the common sign that is found in all cases. Urate crystals are seen within the ureters, branches of ureter and collecting ducts.Urate crystals also adheared with feathers around the vent.

Microscopic findings:-
Kidney: - 
1. Necrosis, fibrosis, haemorrhages and spherical urate crystals are found. 
2. No. of glomeruli are reduced.

Management factors: - 
The managemental factors that are found in the farm are lack of water supply, overcrowding, presence of infections bronchitis can also cause complication in the flock. Low PH of the water can also complicate the problem. There may be some toxin present in feed.


Finding from water and feed tests: -
The ph of water is 5. This lower ph of water may cause complication to the flock. The protein level of feed is 17 which is within the normal range. The calcium level of feed is also within the normal range. The calcium level of feed is 3.4% in per 100 kg feed. The level is within the range.
Prevention and control: - 
The disease can confirmely diagnosed by post mortem examination. In most cases it can not be diagnosed before death. So, the disease can not be prevented. In the studied farm only some measures are taken to improve the management like adequate water supply that containing electrolytes.
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DISCUSSION 

The Clinical signs of the visceral gout: - 
The clinical signs that I have found during the study period are – Depression, lethargy, anorexia, feather plucking, sudden death etc. These signs are same to the earlier reports made by Margrethe Warden(1998) and Mujeed Ather(2004). Poul McMullin (2004) reported that the main signs are- depression, low feed intake and low growth. DR. M.M. Chaudhari(2007) reported that moist vent and dehydration also present in visceral gout. 

Gross lesions of visceral gout:-
In this study the gross lesions are observed by post mortem examination of dead birds. The main gross lesions are found in kidney. The kidneys become much enlarged due to urate crystals deposition. Chalky white deposits are found on liver, peritoneum, pericardium and sometimes on air sacs.Urates crystals are present around the feathers in vent region. In some cases the joints are swollen due to urate crystals deposition. 
These gross lesions were supported as the main gross lesions in earlier reports made by Paul McMullin (2004) Mujeeb Ather(2004). 
According to Mujeeb Ather(2004), beside these main lesions there are found some other lesions like-Dilated ureters. The ureters are full of white irregular concretions of calcium urate, sometimes urate crystals are deposited in proventriculus and spleen. In growing pullets swollen kidneys with tubular necrosis  is seen .DR . M .M .Chaudhari (2007) also found that kidneys are almost always involved and  chalky ,white precipitates are deposited in kidney and other visceral organs.
Histopathology:-
In histopathology of kidney there are found the following findings-
basophilic spherical masses of urate. necrosis, fibrosis, haemorrhages with urate deposits and reduced no. of glomeruli. These findings are mostly similar to earlier reports of Majeeb Ather(2004). Besides these findings he also describes some other findings such as uric acid crystals surrounded by histiocytes and lymphocytes. DR. M. M.Chaudhari(2007) described that no inflammatory reaction in synuvium or visceral surfaces.Kidney has inflammatory reaction around tophus.
 
Predisposing factors and managemental factors:-
In my study the main predisposing factor is that the presence of infections bronchitis and inadequate water intake and also low pH of the water. Some mycotoxins may also be present in the feed. These results are similar with Margrethe Warden (1998) and Paul McMullin (2004) and Mujeed Ather (2004). Margrethe Warden (1998) also describes some other factors like –High dietary protein and calcium, viruses, bacteria other infectious and  metabolic disorders etc. Mujeeb Ather describes that excess dietary calcium, phosphorus deficiency and mycotoxins can cause visceral gout. DR . M .M .Chaudhari (2007) described that high calcium and low phosphorus, low vitamin A and high protein diet with water deprivation  cause uric acid deposition. Hard water with high metallic salts ,toxins like mycotoxins, ochratoxins, oosporins and antibiotics like sulphar drugs,  gentamycin and nitrofurans cause renal damage. Residual toxic effect of some disinfectants like phenyl, cresol derivatives can hamper kidney function.
Treatment, prevention and control:-
In most cases the disease can be diagnosed only after post mortem examination. So, treatment is not possible in affected bird. But the birds of the flock can be treated to prevent the disease. These are treated to prevent the disease. There are no specific treatments. Careful monitoring and correction of the management errors can reduce the problem in the flock. Proper amount of water should be supplied to the flock. If there is any other managemental defects it should be corrected. In the studied farm fresh drinking water with electrolytes are given to porevent the kidney damage.
These prevention and control procedure is similar to Paul McMullin (2004)which he describes in his early reports. 
Margrethe Warden (1998) describes that monitoring of uric acid levels can be a useful tool for detecting and managing birds with this disorder. Annual check ups , plenty of clean fresh water and good balanced diets are factors that can help to reduce the disease.
DR.M. M. Chaudhari. (2007), describes some treatment procedure with homeopathic drug like Barbaris valgaris 200 x during infection. He also said that Ammonium sulphate, ammonium chloride and potassium chloride also effective in treating visceral gout. He also prescribe for some diuretic drugs like lasix, zyloric, coconut water etc.   
CONCLUSION
Now a day’s poultry industry is a most important sector in livestock department which help the economy as well as help to meet the demand of protein through out the country. Some entrepreneurs started to rear parent and Grand parent population in small scale to meet up the need of day old chick in the commercial farms. These parent stock rearers faced some problems due to out break of some diseases in the flock. Along with the infectious diseases, there also present some managemental diseases which can affect the production seriously. From the result of the present investigation it is felt that visceral gout can cause economic loss to the farmers. As the disease has no specific treatment only good management can reduce the risk of the disease. Preventive measures should be taken from hatchery during storage and transport of eggs. During rearing period management procedure should be followed carefully other wise there may create some problem to kidney which predispose visceral gout. The diseases like infectious bronchitis and Avian nephritis virus should be prevented because visceral gout can occur as a complication of these diseases. Water deprivation and imbalanced feed can create serious problem to the flock. For getting good production this problems should be minimized.     
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Picture1:  Collection of dead birds for post mortem examination  





Picture2:  Enlargement of Kidney  





Picture 4: Deposition of urate crystals over the visceral organs





Picture 3:  Accumulation of urate crystals over the pericardium  





Picture 6: Severe enlargement of kidney due to deposition of uric acid crystals





Picture 5:  Accumulation of urate crystals over the peritoneum and liver





Picture 8: Deposition of urate crystals in kidney





Picture 7:  Deposition of urate crystals in kidney 





Picture 9:  Enlargement of Kidney 





Picture 10:  Enlargement of Kidney 





Picture 11:  Deposition of Urate Crystals in the feather around the vent
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