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Abstract  
       Pathological study (crossly and histologically) of experimentally induced of visceral 
gout syndrome was studied for 35 days after intake of high dietary calcium and protein 
concentration in Nassirya City Broilers. Forty healthy birds (aged 1 day) were used and 
divided into two groups. The first group had given normal diet {NCNP, 8.5g ca kg and 
175g cp kg}, while the second group had given high concentration of dietary calcium and 
crude protein {HCHP, 30G CA KG AND 250G cp kg}. All birds at 35 days examined 
grossly and histopathologically. Typical visceral gout was induced by the HCHP in which 
caused severe kidney damage (failure of urinary excretion) leading to accumulation of 
urate crystals in various parts of the body like pericardium, peritoneum, air sacs and liver 
capsule. Distended ureters often containing white calcium urate calculi (uroliths), besides 
histological changes in the myocardium, kidney, and ureters.   
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Introduction                                                                                                                
       A broiler is a type of chicken raised specifically for meat production. Modern 
commercial broilers, typically known as Cornish crosses or Cornish rocks are specially 
bred for large scale, efficient meat production and grow much faster than egg or traditional 
dual purpose breeds they are noted for having very fast growth rates, a high feed 
conversion ratio, and low levels of activity. Broilers often reach harvest weight of 4- 5 
pounds dressed in only eight weeks (1).                                                                                                           
        They have white feathers and yellowish skin. This cross is also favorable for meat 
production because it lacks the typical hair which many breeds have that necessitates 
singeing after plucking. Both male and female broilers are slaughtered for their meat (2). 
Broiler are hatched from eggs laid by breeding stock (broiler breeders).Broiler breeders are 
usually housed on deep litter (soft wood shavings, chopped straw, etc) (3). Each broiler 
breeder produces up to 140 chicks. While broiler breeders are growing to adulthood their 
food is severely restricted, they therefore suffer from severe hunger. The restriction of food 
is carried out to prevent them from  growing as fast as the meat broilers, breeder broilers 
are required to survive to adulthood in order to produce chicks(4). Of the many health 
concerns plaguing birds, one that seems to appear often enough to cause some concern is 
gout (5). Gout in birds can be in two forms, visceral gout and articular gout. Visceral gout 
is the most common form in poultry. Where in the plasma uric acid levels are high and 
urates are deposited in the visceral organs (6).                                                                                         
        Gout is a metabolic disorder that results in hyperuricemia and the deposition of 
posively birefringent monosodium urate crystals in various parts of the body. Identification 
of the causative agent in field cases is difficult since one or more factors can contribute to 
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the infection, namely; nutrition problems(vitamin A deficiency, high vitamin D, excess 
levels of dietary calcium combinded with low dietary phosphorus in  non- laying chicken 
rations, treatment with sodium bicarbonate and excessive protein levels) ,management 
factor (dehydration due to water deprivation), infectious agents (Infectious bronchitis virus 
and Gambaro), and toxins (mycotoxins, heavy metal poisoning and the inappropriate use of 

 (7,8,9).                                      
Materials and Methods 
       Forty healthy birds aged one day divided in to two groups. The first group had given 
normal diet (NCNP, 8.5 g ca kg and 175 g cp kg), while the second group had given high 
concentration of dietary calcium (Ca) and crude protein (cp0(HCHP,30g Ca kg and 250g 
cp kg) for 35 days. After that all birds were examined grossly and histopathologically. 
Gross tissue changes were observed and recorded carefully by observation in naked eye. 
Besides, samples were collected in 10% buffered neutral formalin for histopathology. 
 
Histopathology 
       The tissue samples were trimmed properly and fixed for 24 hr. To remove the 
fixative, the tissues were kept in running tap water for overnight. The tissues were 
dehydrated in ascending grades of alcohol. The tissues were cleared by two changes in 
chloroform the tissues were embedded with molten paraffin wax. Paraffin blocks 
containing tissue pieces were made using templates. The tissues were sectioned with a 
rotary microtome at 5 um thickness. Then the sections were allowed to spread on warm 
water bath (45c) and taken on oil and grease free glass slide. A small amount of gelatin 
was added to the water bath for better adhesion of the sections to the slide .The slides 
containing sections were air dried and kept in cool place until staining. The sectioned 
tissues were deparaffinized in three changes of xyline. Then the tissues were rehydrated 
through descending grades of alcohol. The sections were stained with Harris hematoxylin 
and eosin. Finally the sections were mounted with cover slip using DPX and dried (10). 
The tissues were examined under microscope and photomicrograph was taken using 
compound microscope and photomicrographic camera (Olympus PM-C 35 MODEL). 

The Results and Discussion  
A. Macroscopical findings 

       The most prominent change was observed on the serosal surface (liver,heart,kidneys 
and ureters). The pericardium, liver and air sacs appeared to be dusted with a pale yellow 
powder (Figure 1). Both kidneys were pale and slightly enlarged, with numerous white 
nodules on the external and sectioned surfaces (Figure 2). The ureters were often dilated in 
the whole length. They contained a small or large quantity of whitish fluid or muddy 
substance (Figure 3).  

B. Microscopical findings 
        Mycocardium; multiple small, focal lesions were observed throughout the 
mycocardium. The lesions consisted of a central zone of radiating sheaves of eosinophilic 
crystal like material (Figure 4). This zone was surrounded by mononuclear and 
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multinuclear macrophages, with varying numbers of lymphocytes and heterophils on the 
periphery. Some necrosis was sociated with these lesions. 
         Kidney (Figure 5). The kidney lesions were similar to the cardiac lesions and were 
randomly distributed throughout the cortex and medulla .Some glomeruli were necrotic 
and there was focal dilatation of tubules; their lumina contained amorphous eosinophilic 
debris. Occasional infiltrates of lymphocytes and hetrophils were observed in the 
interstitial tissues at adistance from the granulomas. 
        Ureter (Figure 6).In both ureters, the lumen was dilated in almost the whole length 
and frequently contained fluid substances stained pooly or somewhat deeply with eosin. 
The epithelialcells of the uretres were hyperlastic to various degrees in of the ureters, an 
increase of lymphocytic cells was often observed, aproliferation of histocytic or fibrocytic 
cells was occasionally recognized. 
 

 
Figure (1): The heart of dead bird showing accumalation of dusted with a pale yellow powder 

 
Figure (2): The kidney of dead bird showing numerous white nodules on the external and 

sectioned surfaces 
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Figure (3): The ureter of dead bird showing dilated in the whole length and contained a small 

or large guantity of whitish fluid or muddy Substance 

 
Figure (4): Heart section of dead bird showing the lesions consisted of a certral zone of 

radiating sheaves of eosinophilic crystal. (H&E 400). 
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Figure (5): Kidney section of dead bird showing some glomeruli were necrotic and there was 

focal diltation of tubules.(H&E 400). 

 
Figure (6): Ureter section of dead bird showing the lumen was dilated in almost the length 

and frequently contained fliud substances stained pooly. (H&E400). 

      Birds are uricotelic, the bulk of nitrogenous waste being excreted by the kidney as uric 
acid. Avian gout is usually associated with hyperuricemia (11). Stated that factors causing 
hyperuricemia can be placed in to two general categories: 1-Impaired blood clearance of 
uric acid as a result of renal insufficiency (secondary hyperuricemia) 2-Formation of 
increased amounts of uric acid (Primary hyperuricemia) (11). Specific condatios known 
and suggested to cause visceral gout in birds are numerous. The renal lesions associated 
with vitamin deficiency were reported by Coles (12) and others to cause hyperuricemia and 
gout. Pyelonephritis (6) and renal neoplasia (11) are associated with gout. Many 
investigators, including Bechade (13) and Coles (12), blame excessive protein in diet. 
Siller (6) suggests that diet incorrect in amino acid balance may result in hyperuricemia 
(13,12) mention,among other factors,decreased solubility of blood urates. Nephrotoxic 
substances such as potassium dichromate and mercuric chloride are reported to result 
visceral deposition of urates. In this broilers the main renal lesions seen microscopically 
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were the tophaceous urate deposits. The remaining kidney tissue appeared to be functional. 
The concretions found in the cloaca also indicate that renal clearance of uris acid had been 
greater than normal for some time. Thus the general factor responsible for the disease in 
this bird probably was not renal insufficiency. Pathologic evidence suggests an 
overproduction of uric acid, or a decrease in the solubility of normal blood levels of uric 
acid. The pathological changes observed in the present study various organs are similar to 
the already existing reports (13,14,15). In this study the histopathological changes in 
myocardium section are similar to the already reports (16,17,18), also the  
histopathological changes in kidney and ureters are similar to the already existing 
reports(19,20). 
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