Chapter 1
Introduction
Urinary calculi (Uroliths) are concentrations formed in the urinary tract. They are important because they induce urethral obstruction which in turn, may lead to complete retention of urine, distension of the bladder and even urethral perforation, rupture of the bladder and death. Urinary calculi occur in all species (Blood et al., 2000). It is mainly a disease of castrated male goat and also occurs in bovine, ovine, caprine, because of the common occurrence of urethral obstruction. Obstruction of the urethra is characterized clinically by complete retention of urine, unsuccessful efforts to urinate, distention of the bladder and the squeal of urethral perforation and rupture of the bladder. Various investigations have conducted to find out the causes, control measures and treatment of this disease in animals in different countries (Sato and Omori, 1977; Godwin and Williams, 1982 and Bellenger et al. 1981). Both males and females are subject to urolithiasis, but urinary calculi are primarily a problem in male (Nancy and Walter’s, 1995). The common site of uroliths formation is different among different species. In bulls and bullocks, urethral calculi often occur at the urethral process (vermiform appendage); in dogs, at the base of the Os penis. In cats, the entire urethra may be filled with fine phosphate crystals (sand). Urethral calculi are least common in horses and pigs. Calculi can occur in renal pelvis, ureter or any portion of the lower urinary tract. Calculi vary in size and shape. Renal pelvic calculi predispose to pyelitis and pyelonephritis. Bladder calculi can be single or multiple, and vary in size (2 mm-10 cm). Calculi may have smooth or rough surfaces. They may be white, yellow or brown, depending on their composition. Among the commonly occur in diseases, urolithiasis is a metabolic disease causing difficulties in urination and its fatality is 100% without surgical intervention (Prasad et al. 1978). 
There is a peculiar characteristic of urethral process and sigmoid plexus in buck and ram which is not common in other species (Getty, 1967). This urogenital tract has both anatomical and clinical importance. This disease is more common in male due to much longer and narrower urogenital tract than doe (Nancy and Walter’s 1995; Getty, 1967; Van Metre, 1995). Castration plays a vital role for the development of urethral passage as well as penis. Moreover, age of castration has direct relation to the occurrence of urolithiasis (Ghoshal and Bal, 1976; Kinne and Maxine, 1982-1987). 

The formation of urinary calculi results when urinary solutes, mostly inorganic but sometimes organic, are precipitated out of solution. The precipitate can occur as crystals, or in the case of organic substances as amorphous deposits, because the precipitation occurs slowly and over a long period. There is a common physical tendency for precipitations to occur around a nidus, resulting in the formation of a calculus. The factors which favors the urolithiasis are phosphate, silicate, oxalate salt of ammonium, calcium and magnesium, feeding of plants containing estrogen, oxalate and silica, heavy fluid loss, low water intake, urine stasis, low citrate content of urine, vitamin A deficiency, high grain diet, reduced urethral diameter etc. Relationship between blood calcium level and urolithiasis has been carried out in Bengal goats (Hossain and Haque, 1978). Calculi may be formed in the renal pelvis from when they may be rolled down along the urinary passage. However, calculi have been recorded from the medullary and cortical region of the renal tubules (Singha and Iyer, 1975) as well as from the corticomedullary junction (Singh and Samvanshi, 1991). Smaller calculi formed either in the renal pelvis or in the bladder. The most common site of lodgment is the sigmoid flexure and urethral process (Sing et al., 1991; Jha et al., 1993). 
In these context , the study was carried out with the following objectives:
i. To determine some epidemiological factors (age, sex, breed) of prevalence of urolithiasis in goat. 
ii. To study the relationship of urolithiasis with feeding system, season and castration. 
Chapter 2
Review of literature
Urolithiasis: The formation of stony precipitates anywhere in the urinary passage is called urolithiasis. The stone is called Uroliths or urinary calculus. Uroliths may be of many sizes from a mere collection of sand like particles to a single stone practically filling the bladder or renal pelvis. They may be hard or relatively soft, white or yellowish, smooth or rough, and rounded or faceted (i.e. with flattened sides). Urinary calculi are common in all species of animals. The composition of calculi varies greatly. Chemically, the usual urinary stone of herbivorous animals contains a predominance of silicates, phosphates, carbonates, or oxalates of calcium, ammonium, and magnesium. In carnivorous and omnivorous animals, the chemical constituents of uroliths are quite different. These are oxalate stone, uric acid calculi, phosphate calculi, xanthine stones, cystine stones and siliceous calculi.
PREVIOUS STUDY
A brief of previous study is given bellow-
Ghoshal and Bal (1976) stated that the urethral process of the goat was an extension of the pars spongiosa of the male urethra. The erectile tissue of urethral process was a continuation of the corpus spongiosa of penis. The urinary calculi commonly called water belly urinary tract disease in goat. These urinary calculi prevent the urination and breeding of male. Young castrated males are especially susceptible urinary calculi because castration stopped both testosterone production and growth of urethra. Urinary calculi are reduced by not castrating the goat until their 5-6 months of age by giving the diameter of the urethra time to grow. 

Hossain et al., (1979) reported that the urethral rupture in a Jamunapari goat was due to urolithiasis. They recorded the postmortem lesions and biochemical alterations in blood and urine to concluded that mineral imbalances of the blood and urine might be the most plausible factors predisposing the animals to urolithiasis.    

Bellenger et al., (1981) found that urolithiasis developed during one month in 3 of 10 housed Angora purebred and crossbred male goats, fed feed lot fattening pellets containing oats, barley, bran, pollard, Lucerne meal, sunflower meal, NaCl, Dicalcium phosphates and a mixture of vitamins and minerals The calculi were composed of magnesium ammonium phosphates .No further cases occurred when the ration was changed to one high in roughage and low in protein and when the supply of drinking was improved.


Unanian et al., (1985) found that off 8 castrated housed goats, fed on maize meal, cotton seed cake and Pennisetum purpuream (along with 0.5 gm of common salt daily), 4 received a supplement of ammonium chlorate at 0.5 gm/100gm feed; urolithiasis developed in 3 goats on the unsupplemented ration and all on the supplemented ration. There was no difference in urinary pH value between the two groups. Affected animals had high blood magnesium and phosphorus values. A combination of factors is suggested in the formation of calculi.





Blood et al. (1989) reported that in particular areas, high incidence of siliceous calculi had been observed in steer and sheep, especially those grazing stubble and pastures, consisting largely of grasses without clovers. Calculi containing calcium carbonate were more common in animals on clover rich pasture or when oxalate-containing a plant abounds. Xanthine calculi in sheep were recorded in some areas in New Zealand where pasture is poor. 
Sheep and steers in feed lots usually had calculi composed of calcium, ammonium and magnesium phosphate, the latter being especially prevent when sorghum products formed a major part of the ration. A 10% incidence of obstructive urolithiasis had been recorded in feedlot lambs receiving a supplement of stillbesterol, the obstruction being caused by plugs of mucoprotein.
It was also reported that urolithiasis occurred in all species but of greatest important in feeder steers and lambs being fed heavy concentrate rations and stock running at range in particular areas associated with the presence of plants containing large quantities of oxalate, estrogens or silica. At pasture the incidence of obstructive urolithiasis often varies with the seasons. Desquamated epithelial cells or necrotic tissue favored the deposition of crystals about itself and a deficiency of vitamin A and the administration of estrogens were the cause of excessive epithelial desquamation. The most important factor in the development of siliceous calculi was the grass or roughage containing a high level of silica. Heavy fluid loss, low water intake, hot and arid climates, intake of mineralized water and diets high in phosphorus favored the calculi formation. Hyper vitaminosis D, oxalic acids and other organic acids caused increased concentration of calcium resulted in urolithiasis and mucopolysaccharide acted as a cementing agent and favored the urolithiasis.

Nancy and Walter’s (1995) stated that the tendency of occurring the urolithiasis also related to anatomy of urinary tract and age of castration. The urethra is a tube that empties urine from the bladder.Also demonstrated that male goat more prone to obstruction because the male urethra is much longer and narrower than doe. The “S” shaped sigmoid flexure is another area, which is quite prone to obstruction. At the end of the penis there is a small diameter of the urethral process which extends beyond the penis is the more common site for obstruction especially young castrated goat due to poorly developed.

Mohinder et al., (1995) stated that urolithiasis with subsequent urethral obstruction and rupture of urinary bladder was a common problem in male goats. They stated that calculi often get lodged in the narrow urethral process on sigmoid flexure of penis. They reported that highly digestible rations with poorly balanced mineral composition contributed to develop uroliths in small ruminants. 
Aiello (1998) noticed that the several measures to prevent the formation of urethral calculi have been recommended. The most important is to provide calcium to phosphorous ration of 2:1 in the complete ration. Any feeding program incorporating concentrate feeding must include appropriate calcium supplementation. Adjunct measures to minimize the formation of urethral calculi include adding sodium chloride up 4% of the total ration. This promotes increased water intake and urine dilution, which increase the mineral solubility. Ammonium chloride can be used as a urinary acidifying agent (7-10 gm/head/day for a 30-kg lamb or kid and 56-80 gm/head/day for a 240-kg steer). Urine acidification antagonizes magnesium-ammonium-phosphate crystal formation and has been shown empirically to be a useful preventive measure. 

It was also reported that mechanism involved in stone formation is not well understood. Three main theories exist; the matrix hypothesis, which emphasizes the inorganic protein matrix as initiating uroliths formation; the crystallization-inhibitor hypothesis, which emphasize the importance of organic and inorganic crystallization inhibitors; and the precipitation crystallization hypothesis, which emphasizes the importance of salt supersaturation. Regardless of the underlying mechanism calculi are not produced unless 1) sufficiently high urine concentration of calculi- forming constituents exist, 2) prolonged crystal transit time within the urinary tract occurs and 3) for selected stones (struvite, cystine and urate), a favorable pH for crystallization exists. 

Rahman and Hossain (1999) reported that a number of 5 castrated male goat were fed on wheat bran, leaves of banana and jack fruit trees, concentrates and adlibitum water; within 7 months of this feeding trial all these 5 goats developed urolithiasis.
Blood et al. (2000) reported that urinary calculi caused pyelonephritis, cystitis and urethral obstruction. Obstruction of one ureter might cause death from uremia. Rupture of the bladder or urethra occurred and the animals died of uremia or secondary bacterial infection. Rupture of the bladder was more likely to occur with a spherical, smooth calculus, which caused complete obstruction of the urethra. Rupture of the urethra was more common with irregularly shaped stones, which caused partial obstruction and pressure necrosis of the urethral wall. 
It also reported that the mucoprotein content of urine of feeder steers and lambs in increased by heavy concentrate-low roughage rations, by the feeding of pelleted rations, even more so by implementation with diethystilbestrol and combined with a high dietary intake of phosphorus, may be an important cause of urolithiasis in this class of livestock. These high levels of mucoprotein in urine may be result of rapid turnover of supporting tissues in animals, which are making rapid gains in weight. Certain feeds, including cottonseed meal and milo, sorghum are credited with causing more urolithiasis than other feeds. In range animals a high intake of mineralized water or oxalate or silica in plants, are most commonly associated with a high incidence of urinary calculi but again other predisposing factors, including deprivation or excessive loss of water, may contribute to development of the disease. Limited water intake at weaning and in very cold weather may also be a contributory factor.


CHAPTER 3
MATERIALS AND METHODS

The study was aimed to determine prevalence of urolithiasis in goat in chittagong region. Data were collected from the S.A. Quaderi Teaching Veterinary Hospital (SAQTVH) of Chittagong Veterinary and Animal Sciences University (CVASU). 

3.1 Materials 

3.1.1 Study area 

S.A. Quaderi Teaching Veterinary Hospital is the centre of Veterinary Clinical education for the CVASU students. Various animals with different disease conditions used to come to hospital. Basically, the study was focused on the caprine species for urolithiasis.      
3.1.2 Study duration: A total study period was 18 months, from January, 2008 to June, 2009.
3.1.3 Data Collection 
All of the data were collected from the case sheet (record sheet) kept in the hospital (January, 2008 to June, 2009). In total of 2450 data were collected and analyzed. All of the data were collected considering some epidemiological factors like breed, age, sex, feed habit, castration and season etc. Black Bengal, Jamunapari, Cross and Local breeds of goats were the choice of selection.  
Experimental Design 
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3.2 Methods 
All of the data were categorized considering breed, age, sex, season, castration and feed habit. The data were analyzed statistically with the aid of SPSS (11.5 version) program (Statistical Program for Social Studies). 
3.2.1 Prevalence of Urolithiasis  
The prevalence of urolithiasis was determined by studying some epidemiological factors like breed, sex, age, castration, feed habit, season which are explored in the result discussion chapter. 
CHAPTER 4
RESULTS
In this study, a total of 2450 goats were observed. Out of 2450 goats 1013 were in 41.35% male and 1437 were in 58.24% female. Out of 2450 goats urolithiasis was observed in 37 males and no positive case was found in females. The prevalence of urolithiasis was 3.56% found in males (Table 1).
Table1. The prevalence of urolithiasis in goat according to sex 

	Sex
	Total number of animals
	Positive cases
	Prevalence (%)

	Male
	1013
	37
	3.65

	Female
	1437
	0
	0

	Total
	2450
	37
	3.65
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Figure 1: The prevalence of urolithiasis in goat according to sex

Total 2450 number of case records were studied. Among which 513 cases were Black Bengal, 1021 cases were Jamunapari, 542 cases were local and 374 cases were cross breed goat. 
The overall prevalence was 1.51% found in all types of goat breed. According to breed, the prevalence of urolithiasis in Black Bengal goat was found 1.17% (0.21±0.008), in Jamunapari goat was found 2.25% (0.42±0.010),in local goat was found 0.55% (0.22±0.008) and in cross breed the prevalence was found 1.34% (0.15±0.007). The highest prevalence of urolithiasis was found 2.25% in Jamunapari goat and the lowest prevalence of urolithiasis was found 0.55% in Local goat (Table 2). 

Table 2. The prevalence of urolithiasis in goat according to breed 

	Breed
	No. of animals
	Positive cases
	Prevalence (%)
	Mean±SE
	P-value

	Black Bengal 
	513
	6
	1.17
	0.21±0.008
	0.001**

	Jamunapari 
	1021
	23
	2.25
	0.42±0.010
	0.006**

	Local 
	542
	3
	0.55
	0.22±0.008
	0.529NS

	Cross 
	374
	5
	1.34
	0.15±0.007
	0.875NS

	Total
	2450
	37
	1.51
	-
	-
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Figure 2: The prevalence of urolithiasis in goat according to breed

According to age, the prevalence of urolithiasis was found 83%(0.23±0.013) at 6 months of age in Black Bengal goat, 69%(0.39±0.015) at the age of 6 months of age in Jamunapari goat, 66.67% (0.22±0.013) at the age of 6 months in local goat and 80% (0.158±0.012)  at the age of 6 months in cross breed goat. The highest prevalence was found 83% (0.23±0.013)   in Black Bengal goat at 6 months of age and the lowest prevalence was found 66.67% (0.22±0.013) in local goat at 6 months of age. The prevalence of urolithiasis was found  16.67%(0.19±0.015) at 6-12 months of age in Black Bengal goat, 31.25%(0.41±0.019) in at 6-12 months of age in Jamunapari goat and no prevalence was found in local and cross breed goat at 6-12 months of age. 
The prevalence of urolithiasis was found 8.69%(0.45±0.019)  at 12-36 months of age in Jamunapari goat, 33.33% (0.20±0.016)   at 12-36 months of age in local goat and no prevalence was found in Black Bengal and cross breed goat at 12-36 months of age. The prevalence of urolithiasis was found 20%(0.10±0.02)   at 36-60 months of age in cross breed goat and no prevalence was found in Black Bengal, Jamunapari and local breed  of goat at 36-60 months of age (Table 3). 
The prevalence of urolithiasis were found 4.76%, 5.72%, 2.99% and 3.57% in the castrated Black Bengal, Jamunapari, local and cross breed goat respectively. The highest prevalence of urolithiasis was found 5.72% in castrated Jamunapari goat. The lowest prevalence of urolithiasis was found 2.99% in castrated local goat. 

Table 3: The prevalence of urolithiasis in goat according to breed and age  

	Age groups (Months)
	Black Bengal
	Jamunapari
	Local
	Cross
	Total (Mean

±  SE)
	P-Value

	
	No. of animals
	Prevalence (%)
	Mean

±

SE
	No. of animals
	Prevalence (%)
	Mean

±

SE
	No. of animals
	Prevalence (%)
	Mean

±

SE
	No. of animals
	Prevalence (%)
	Mean

±

SE
	
	

	0-6 months
	5
	83
	0.23

±

0.013
	16
	69
	0.39

±

0.015
	2
	66.67
	0.22

±

0.013
	4
	80
	0.158

±

0.012
	0.153

±

0.007
	0.0042**

	6-12 months
	1
	16.67
	0.19

±

0.015
	5
	31.25
	0.41

±

0.019
	0
	0
	0.23

±

0.016
	0
	0
	0.17

±

0.015
	0.15

±

0.007
	0.0015**

	12-36 months
	0
	0
	0.21

±

0.016
	2
	8.69
	0.45

±

0.019
	1
	33.33
	0.20

±

0.016
	0
	0
	0.14

±

0.014
	0.15

±

0.007
	0.123NS

	36-60 months
	0
	0
	0.18

±
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Figure 3: The prevalence of urolithiasis in goat according to breed and age
The prevalence of urolithiaisis were found 1.30%, 2.79%, 1.47% and 5% in uncastrated Black Bengal, Jamunapari, local and cross breed of goat respectively. The highest prevalence of urolithiasis was found 5% in cross breed goat and the lowest prevalence of urolithiasis was found 1.30% in Black Bengal goat (Table 4).
Table 4: The prevalence of urolithiasis in goat according to castration 

	Breed
	Castrated
	Positive cases
	Prevalence (%)
	Uncastrated
	Positive cases
	Prevalence (%)

	Black Bengal 
	105
	5
	4.76
	77
	1
	1.30

	Jamunapari 
	297
	17
	5.72
	215
	6
	2.79

	Local 
	67
	2
	2.99
	68
	1
	1.47

	Cross 
	56
	2
	3.57
	60
	3
	5.00
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Figure 4: The prevalence of urolithiasis in goat according to castration
According to age of castration, the prevalence of urolithiasis was found 6.15% below 6 months of age in Black Bengal goat, 6.28% below 6 months of age in Jamunapari goat, 2.08% below 6 months of age in Local goat and 2.78% below 6 months of age in cross breed goat. The highest prevalence of urolithiasis was found 6.28% below 6 months of age in Jamunapari goat and the lowest prevalence of urolithiasis was found 2.08% below 6 months of age in local breed of goat.
The prevalence of urolithiasis was found 2.5% above 6 months of age in Black Bengal goat, 4.72% above 6 months of age in Jamunapari goat, 5.26% above 6 months of age in local breed and 5% above 6 months of age in cross breed goat. The highest prevalence of urolithiasis was found 5.26% above 6 months of age in local breed goat and the lowest prevalence of urolithiasis was found 2.5% above 6 months of age in Black Bengal goat (Table 5).
Table 5: The prevalence of urolithiasis in goat according to age of castration

	Age of castration
	Breed
	No. of animals
	Positive cases 
	Prevalence (%)
	P-value

	Below 6 months
	Black Bengal
	65
	4
	6.15
	0.978NS

	
	Jamunapari
	191
	12
	6.28
	

	
	Local
	48
	1
	2.08
	

	
	Cross
	36
	1
	2.78
	

	Above 6 months
	Black Bengal
	40
	1
	2.50
	

	
	Jamunapari
	106
	5
	4.72
	

	
	Local
	19
	1
	5.26
	

	
	Cross
	20
	1
	5.00
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              Figure 5: The prevalence of urolithiasis in goat according to age of castration

According to concentrate and pasture feeding system, the prevalence of urolithiasis were found 1.03%, 2.13%, 0.55% and 1.42% in Black Bengal, Jamunapari, local and cross breed goat respectively. The highest prevalence of urolithiasis was found 2.13% in Jamunapari goat in concentrate and pasture feeding system. The lowest prevalence of urolithiasis was found 0.55% in local goat in concentrate and pasture feeding system. 
According to pasture feeding system, the prevalence of urolithiasis were found 1.63%, 2.52%, 0.56% and 1.23% in Black Bengal, Jamunapari, local and cross breed goat respectively. The highest prevalence of urolithiasis was found 2.52% in Jamunapari goat in pasture feeding system. The lowest prevalence of urolithiasis was found 0.56% in local goat in pasture feeding system (Table 6). 
Table 6: The prevalence of urolithiasis in goat according to feeding system 
	Feeding system
	Breed
	No. of Animals
	Positive cases
	Prevalence (%)
	P-value

	Concentrate & Pasture
	Black Bengal
	390
	4
	1.03
	0.340NS

	
	Jamunapari
	703
	15
	2.13
	

	
	Local 
	362
	2
	0.55
	

	
	Cross
	212
	3
	1.42
	

	Pasture
	Black Bengal
	123
	2
	1.63
	

	
	Jamunapari
	318
	8
	2.52
	

	
	Local 
	180
	1
	0.56
	

	
	Cross
	162
	2
	1.23
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Figure 6: The prevalence of urolithiasis in goat according to feeding system
According to season, the prevalence of urolithiasis were found 2.098%, 2.463% and 0.556% and 3.03% in Black Bengal, Jamunapari, local and cross breed goat respectively in winter season, the highest prevalence of urolithiasis was found 3.03% in cross breed goat in winter season. The lowest prevalence of urolithiasis was found 0.556% in local goat in winter season.
In summer season, the prevalence of urolithiasis were found 0.658%, 1.449%, 2.113% and 1.053% in Black Bengal, Jamunapari, local and cross breed  of goat respectively. The highest prevalence of urolithiasis was found 2.113% in local goat in summer season. The lowest prevalence of urolithiasis was found 0.658% in Black Bengal goat in summer season. 
In rainy season, the prevalence of urolithiasis were found 0.714%, 3.802% and   0.952% in Black Bengal, Jamunapari and cross breed of goat respectively. The highest prevalence of urolithiasis was found 3.802% in Jamunapari goat during rainy season. The lowest prevalence of urolithiasis was found 0.714% in Black Bengal goat during rainy season and no prevalence of urolithiasis was found in local goat in rainy season.
In autumn, the prevalence of urolithiasis were found 1.282%, 1.429% and 1.333% in Black Bengal, Jamunapari and cross breed of goat respectively. The highest prevalence of urolithiasis was found 1.429% in Jamunapari goat during autumn season. The lowest prevalence of urolithiasis was found 1.282% in Black Bengal goat in autumn season and no prevalence of urolithiasis was found in local goat in autumn season (Table 7).   
Table 7: The prevalence of urolithiasis in goat according to season

	Season

 
	Black Bengal
	Jamunapari
	Local
	Cross
	Overall Prevalence (%)
	P-value
	Sig Level

	
	No. animals
	No. of positive cases
	Prevalence (%)
	No. animals
	No. of positive cases
	Prevalence (%)
	No. animals
	No. of positive cases
	Prevalence (%)
	No. animals
	No. of positive cases
	Prevalence (%)
	
	
	

	Winter (Jan-March)
	143
	3
	2.098
	203
	5
	2.463
	180
	1
	0.556
	99
	3
	3.030
	8.15
	0.0123
	*

	Summer (April-June)
	152
	1
	0.658
	345
	5
	1.449
	142
	3
	2.113
	95
	1
	1.053
	5.27
	0.0052
	**

	Rainy (Jul-Sep)
	140
	1
	0.714
	263
	10
	3.802
	170
	0
	0
	105
	1
	0.952
	5.47
	0.009
	**

	Autumn (Oct-Dec)
	78
	1
	1.282
	210
	3
	1.429
	50
	0
	0
	75
	1
	1.333
	4.04
	0.0412
	*


[image: image14.emf]0

0.5

1

1.5

2

2.5

3

3.5

4

Prevalence (%)

Winter (Jan-March)Summer (April-June) Rainy (Jul-Sep) Autumn (Oct-Dec)

Season

Black Bengal Jamunapari Local Cross


Figure 7:  The prevalence of urolithiasis in goat according to season
CHAPTER 5
DISCUSSION 

The present study was undertaken to detect the prevalence of urolithiasis in different breeds of goat in Chittagong region, during the period of January, 2008 to June, 2009.

In this study, a total of 2450 goats were observed. Out of 2450 goats 1013 were male 41.35% and 1437 were female 58.24%. Out of 2450 goats urolithiasis was observed in 37 males and no positive case was found in females. The prevalence of urolithiasis was found 3.65% in males. The causes of higher incidence of lesions in male goats than in female goats might be related to anatomical structure. In buck and ram there is peculiar character i.e. in the terminal part of the penis there is a urethra which lies in a groove on the ventral surface of the corpus cavernosum. Its terminal part projects commonly about 3-4 cm (Getty; 1967) and 2 to 3 cm (Pugh, 2002) beyond the glans penis forming a twisted process of urethra. Similar findings were reported in male goats by Sato and Omori (1977); Bellenger et al. (1981); Blood et al. (1989); Nancy and Walter’s (1995). 
According to breed, the highest prevalence of urolithiasis was found 2.25% (0.42±0.010) in Jamunapari goat and the lowest prevalence was found 0.55% (0.22±0.008) in local goat. 
The P values were found 0.001 in Black Bengal goat and 0.006 in Jamunapari goat which is significant at 1% level of probability. The P values were found 0.529 in local goat and 0.875 in cross breed goat which is non significant at 5% level of probability. Urolithiasis cccurs in all species of the animal.Similar findings were reported by Blood et al. (2000). 
According to age, the prevalence of urolithiasis were found 83% in Black Bengal, 69% in Jamunapari, 66.67% in local goat and 80% in cross breed  of goat at 0-6 months of age. There was no prevalence of urolithiasis in Black Bengal, Jamunapari and local goat at 36-60 months of age. The P-value was 0.0042 at 0-6 months of age which is significant at 1% level of probability. The P-value was 0.0015 at 6-12 months of age which is significant at 1% level of probability. The P-value was 0.123 at 12-36 months of age which is non-significant. The p-value was 0.084 at 36-60 months of age which is non-significant. There is higher prevalence of urolithiasis at early age of goat. Similar findings were reported by Ghoshal and Bal (1976).
According to castration, the highest prevalence of urolithiasis was found 5.72% in castrated Jamunapari goat and the lowest prevalence of urolithiasis was found 2.99% in castrated local goat. The highest prevalence of urolithiasis was found 5% in uncastrated cross breed goat and the lowest prevalence of urolithiasis was found 1.30% in uncastrated Black Bengal goat. In this study, the prevalence of urolithiasis was higher in castrated male goat than uncastrated male goat. The reason is that the length and diameter of the uncastrated buck penis is significantly higher than the castrated buck penis which render more chance of occurring urolithiasis in castrated buck. Similar findings were reported by Ghoshal and Bal (1976) and Nancy and Walter’s (1995).        
According to age of castration, the highest prevalence of urolithiasis was found 6.28% below 6 months of age in Jamunapari goat and the lowest prevalence of urolithiasis was found 2.08% below 6 months of age in local goat. 

The highest prevalence of urolithiasis was found 5.26% above 6 months of age in local breed of goat and the lowest prevalence of urolithiasis was found 2.5%  above 6 months of age in Black Bengal goat. The P value was 0.978 which is non-significant at 5% level of probability. The tendency of the occurance of urolithiasis is related to the age of castration. Main predisposing factors of the calculi is castration at an age below 6 months; especially at 1 to 4 weeks of age. Castration at an early age causes slow growth and development, resulting in a juvenile penis and urethra (Kinne and Maxine, 1982-1987). Young castrated males are especially susceptible to urinary calculi because castration stops both testosterone production and growth of urethra. Urinary calculi are reduced by not castrating the goat until reaching 5 to 6 months of age by giving enough time to grow the diameter of the urethra. Similar findings were reported by Ghoshal and Bal, 1976. 
According to concentrate and pasture feeding system, the highest prevalence of urolithiasis was found 2.13% in Jamunapari goat and the lowest prevalence of urolithiasis was found 0.55% in local goat. The P value was 0.340 which is non significant at 5% level of probability. Urinary crystals and casts were abundant in animals supplied with concentrates, which were high in phosphorus (Rahman et al. 1999). However, intake of increased dietary phosphorus and magnesium may produce significantly reduced serum calcium (Hoar et al, 1976). Elevated level of serum phosphorus and decreased level of serum Ca are related to the high phosphorus and low Ca content diet which is turn causes increased excretion of these minerals through urine and may lead to formation of calculi (Godwin and Williams, 1982). 

According to pasture feeding system, the highest prevalence was found 2.52% in Jamunapari goat and the lowest prevalence was found 0.56% in local goat. The pasture plants contain large quantities of oxalate, estrogen or silica. The most important factor in the development of siliceous calculi was the grass or roughage containing high level silica (Blood et al. 2000). Similar findings were reported by Bellenger et al. 1981; Unanian et al. 1985; Blood et al. 1989; Aiello, 1998 and Blood et al. 2000. 
According to season, the highest prevalence of urolithiasis was found 2.098% in winter season and the lowest prevalence was found 0.658% in summer season in Black Bengal goat. The highest prevalence was 3.802% in rainy season and the lowest prevalence was found 1.429% in autumn in Jamunapari goat. The highest prevalence was found 2.113% in summer season and the lowest prevalence was found 0.556% in winter season in local goat and no prevalence was found in rainy and autumn season in local goat. The highest prevalence was found 3.03% in winter season in cross breed goat and the lowest prevalence was found 0.952% in rainy season in cross breed goat.     
The highest overall prevalence was found 8.15% in winter season and the second highest overall prevalence was found 5.47% in rainy season. The P-value was found 0.0123 in winter season which is significant at 5% level of probability. The P-value was found 0.0052 in summer season which is significant at 1% level of probability. The P-value was found 0.009 in rainy season which is significant at 5% level of probability. The P-value was found 0.0412 in autumn season which is significant at 1% level of probability.
 There is higher prevalence of urolithiaisis in rinter and Rainy season than other seasons due to cold weather and limited intake of water. Similar findings were reported by Bellenger et al. (1981) and Blood et al. (2000).
CHAPTER 6
SUMMARY AND CONCLUSION

The study was aimed to determine the prevalence of urolithiasis in goat. In total 2450 number of case records were studied and among which 513 were Black Bengal goat, 1021 cases were Jamunapari, 542 cases were local and 374 cases were cross breed goat. The overall prevalence was found 1.51% including all types of goat breeds. 
According to sex, only males were found affected with urolithiasis .According to breed, the highest prevalence was found 2.25% in Jamunapari goat and the lowest prevalence was found 0.55% in local goat. According to age, the highest prevalence was found 83% in Black Bengal below 6 months of age and the lowest prevalence was found 8.69% in Jamunapari at 12-36 months of age. 
In case of castrated animal, the highest prevalence was found 5.72% in castrated Jamunapari goat. The lowest prevalence was found 2.99% in castrated local goat. 
In case of uncastrated animal, the highest prevalence of urolithiasis was found 5% in uncastrated cross breed goat and the lowest was found 1.30% in uncastrated Black Bengal goat. 
According to the age of castration, the highest prevalence of urolithiasis was found 6.28% in Jamunapari goat below 6 months of age and the lowest prevalence of urolithiasis was found 2.08% in local goat below 6 months of age. The highest prevalence of urolithiasis was found 5.26% in local goat and the lowest prevalence of urolithiasis was found 2.50% in Black Bengal goat above 6 months of age. 

According to concentrate and pasture feeding system, the highest prevalence of urolithiasis was found 2.13% in Jamunapari goat and the lowest prevalence of urolithiasis was found 0.55% in local goat. 
According to pasture feeding system, the highest prevalence of urolithiasis was found 2.52% in Jamunapari goat and the lowest prevalence was found 0.56% in local goat. 
According to season, the highest prevalence of urolithiasis was found 3.030% in cross breed of goat in winter season and the lowest prevalence of urolithiasis was found 0.556% in Local goat in winter season. 
In summer season, the highest prevalence of urolithiasis was found 2.13% in local goat and the lowest prevalence of urolithiasis was found 0.658% in Black Bengal goat. During rainy season, the highest prevalence of urolithiasis was found 3.802% in Jamunapari goat and the lowest prevalence of urolithiasis was found 0.714% in Black Bengal goat. During autumn season, the highest prevalence of urolithiasis was found 1.429% in Jamunapari goat and the lowest prevalence of urolithiasis was found 1.282% in Black Bengal goat.          
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				Table 1. The prevalence of urolithiasis in goat according to sex

				Sex		Prevalence (%)

				Male		3.65

				Female		0

				Table 2. The prevalence of urolithiasis in goat according to breed

				Breed		Prevalence (%)

				Black Bengal		1.17

				Jamunapari		2.25

				Local		0.55

				Cross		1.34

				Table 3. The prevalence of urolithiasis in goat according to breed and age

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				0-6 months		83		69		66.67		80

				6-12 months		16.67		31.25		0		0

				12-36 months		0		8.69		33.33		0

				36-60 months		0		0		0		20

				Table 4. The prevalence of urolithiasis in goat according to castration

				Breed		Castrated		Uncastrated

				Black Bengal		4.76		1.3

				Jamunapari		5.72		2.79

				Local		2.99		1.47

				Cross		3.57		5

				Table 5. The prevalence of urolithiasis in goat according to age of castration

				Age of castration		Breed		Prevalence (%)

				Below 6 months		Black Bengal		6.15

						Jamunapari		6.28

						Local		2.08

						Cross		2.78

				Above 6 months		Black Bengal		2.5

						Jamunapari		4.72

						Local		5.26

						Cross		5

				Table 6. The prevalence of urolithiasis in goat according to feed habit

				Feeding system		Breed		Prevalence (%)

				Concentrate & Pasture		Black Bengal		1.03

						Jamunapari		2.13

						Local		0.55

						Cross		1.42

				Pasture		Black Bengal		1.63

						Jamunapari		2.52

						Local		0.56

						Cross		1.23

				Table 7. The prevalence of urolithiasis in goat according to season

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				Winter (Jan-March)		2.098		2.463		0.556		3.03

				Summer (April-June)		0.658		1.449		2.113		1.053

				Rainy (Jul-Sep)		0.714		3.802		0		0.952

				Autumn (Oct-Dec)		1.282		1.429		0		1.333
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				Table 1. The prevalence of urolithiasis in goat according to sex

				Sex		Prevalence (%)

				Male		3.65

				Female		0

				Table 2. The prevalence of urolithiasis in goat according to breed

				Breed		Prevalence (%)

				Black Bengal		1.17

				Jamunapari		2.25

				Local		0.55

				Cross		1.34

				Table 3. The prevalence of urolithiasis in goat according to breed and age

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				0-6 months		83		69		66.67		80

				6-12 months		16.67		31.25		0		0

				12-36 months		0		8.69		33.33		0

				36-60 months		0		0		0		20

				Table 4. The prevalence of urolithiasis in goat according to castration

				Breed		Castrated		Uncastrated

				Black Bengal		4.76		1.3

				Jamunapari		5.72		2.79

				Local		2.99		1.47

				Cross		3.57		5

				Table 5. The prevalence of urolithiasis in goat according to age of castration

				Age of castration		Breed		Prevalence (%)

				Below 6 months		Black Bengal		6.15

						Jamunapari		6.28

						Local		2.08

						Cross		2.78

				Above 6 months		Black Bengal		2.5

						Jamunapari		4.72

						Local		5.26

						Cross		5

				Table 6. The prevalence of urolithiasis in goat according to feed habit

				Feeding system		Breed		Prevalence (%)

				Concentrate & Pasture		Black Bengal		1.03

						Jamunapari		2.13

						Local		0.55

						Cross		1.42

				Pasture		Black Bengal		1.63

						Jamunapari		2.52

						Local		0.56

						Cross		1.23

				Table 7. The prevalence of urolithiasis in goat according to season

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				Winter (Jan-March)		2.098		2.463		0.556		3.03

				Summer (April-June)		0.658		1.449		2.113		1.053

				Rainy (Jul-Sep)		0.714		3.802		0		0.952

				Autumn (Oct-Dec)		1.282		1.429		0		1.333
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				Table 1. The prevalence of urolithiasis in goat according to sex

				Sex		Prevalence (%)

				Male		3.65

				Female		0

				Table 2. The prevalence of urolithiasis in goat according to breed

				Breed		Prevalence (%)

				Black Bengal		1.17

				Jamunapari		2.25

				Local		0.55

				Cross		1.34

				Table 3. The prevalence of urolithiasis in goat according to breed and age

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				0-6 months		83		69		66.67		80

				6-12 months		16.67		31.25		0		0

				12-36 months		0		8.69		33.33		0

				36-60 months		0		0		0		20

				Table 4. The prevalence of urolithiasis in goat according to castration

				Breed		Castrated		Uncastrated

				Black Bengal		4.76		1.3

				Jamunapari		5.72		2.79

				Local		2.99		1.47

				Cross		3.57		5

				Table 5. The prevalence of urolithiasis in goat according to age of castration

				Age of castration		Breed		Prevalence (%)

				Below 6 months		Black Bengal		6.15

						Jamunapari		6.28

						Local		2.08

						Cross		2.78

				Above 6 months		Black Bengal		2.5

						Jamunapari		4.72

						Local		5.26

						Cross		5

				Table 6. The prevalence of urolithiasis in goat according to feed habit

				Feeding system		Breed		Prevalence (%)

				Concentrate & Pasture		Black Bengal		1.03

						Jamunapari		2.13

						Local		0.55

						Cross		1.42

				Pasture		Black Bengal		1.63

						Jamunapari		2.52

						Local		0.56

						Cross		1.23

				Table 7. The prevalence of urolithiasis in goat according to season

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				Winter (Jan-March)		2.098		2.463		0.556		3.03

				Summer (April-June)		0.658		1.449		2.113		1.053

				Rainy (Jul-Sep)		0.714		3.802		0		0.952

				Autumn (Oct-Dec)		1.282		1.429		0		1.333
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				Table 1. The prevalence of urolithiasis in goat according to sex

				Sex		Prevalence (%)

				Male		3.65

				Female		0

				Table 2. The prevalence of urolithiasis in goat according to breed

				Breed		Prevalence (%)

				Black Bengal		1.17

				Jamunapari		2.25

				Local		0.55

				Cross		1.34

				Table 3. The prevalence of urolithiasis in goat according to breed and age

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				0-6 months		83		69		66.67		80

				6-12 months		16.67		31.25		0		0

				12-36 months		0		8.69		33.33		0

				36-60 months		0		0		0		20

				Table 4. The prevalence of urolithiasis in goat according to castration

				Breed		Castrated		Uncastrated

				Black Bengal		4.76		1.3

				Jamunapari		5.72		2.79

				Local		2.99		1.47

				Cross		3.57		5

				Table 5. The prevalence of urolithiasis in goat according to age of castration

				Age of castration		Breed		Prevalence (%)

				Below 6 months		Black Bengal		6.15

						Jamunapari		6.28

						Local		2.08

						Cross		2.78

				Above 6 months		Black Bengal		2.5

						Jamunapari		4.72

						Local		5.26

						Cross		5

				Table 6. The prevalence of urolithiasis in goat according to feed habit

				Feeding system		Breed		Prevalence (%)

				Concentrate & Pasture		Black Bengal		1.03

						Jamunapari		2.13

						Local		0.55

						Cross		1.42

				Pasture		Black Bengal		1.63

						Jamunapari		2.52

						Local		0.56

						Cross		1.23

				Table 7. The prevalence of urolithiasis in goat according to season

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				Winter (Jan-March)		2.098		2.463		0.556		3.03

				Summer (April-June)		0.658		1.449		2.113		1.053

				Rainy (Jul-Sep)		0.714		3.802		0		0.952

				Autumn (Oct-Dec)		1.282		1.429		0		1.333
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				Table 1. The prevalence of urolithiasis in goat according to sex

				Sex		Prevalence (%)

				Male		3.65

				Female		0

				Table 2. The prevalence of urolithiasis in goat according to breed

				Breed		Prevalence (%)

				Black Bengal		1.17

				Jamunapari		2.25

				Local		0.55

				Cross		1.34

				Table 3. The prevalence of urolithiasis in goat according to breed and age

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				0-6 months		83		69		66.67		80

				6-12 months		16.67		31.25		0		0

				12-36 months		0		8.69		33.33		0

				36-60 months		0		0		0		20

				Table 4. The prevalence of urolithiasis in goat according to castration

				Breed		Castrated		Uncastrated

				Black Bengal		4.76		1.3

				Jamunapari		5.72		2.79

				Local		2.99		1.47

				Cross		3.57		5

				Table 5. The prevalence of urolithiasis in goat according to age of castration

				Age of castration		Breed		Prevalence (%)

				Below 6 months		Black Bengal		6.15

						Jamunapari		6.28

						Local		2.08

						Cross		2.78

				Above 6 months		Black Bengal		2.5

						Jamunapari		4.72

						Local		5.26

						Cross		5

				Table 6. The prevalence of urolithiasis in goat according to feed habit

				Feeding system		Breed		Prevalence (%)

				Concentrate & Pasture		Black Bengal		1.03

						Jamunapari		2.13

						Local		0.55

						Cross		1.42

				Pasture		Black Bengal		1.63

						Jamunapari		2.52

						Local		0.56

						Cross		1.23

				Table 7. The prevalence of urolithiasis in goat according to season

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				Winter (Jan-March)		2.098		2.463		0.556		3.03

				Summer (April-June)		0.658		1.449		2.113		1.053

				Rainy (Jul-Sep)		0.714		3.802		0		0.952

				Autumn (Oct-Dec)		1.282		1.429		0		1.333
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				Table 1. The prevalence of urolithiasis in goat according to sex

				Sex		Prevalence (%)

				Male		3.65

				Female		0

				Table 2. The prevalence of urolithiasis in goat according to breed

				Breed		Prevalence (%)

				Black Bengal		1.17

				Jamunapari		2.25

				Local		0.55

				Cross		1.34

				Table 3. The prevalence of urolithiasis in goat according to breed and age

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				0-6 months		83		69		66.67		80

				6-12 months		16.67		31.25		0		0

				12-36 months		0		8.69		33.33		0

				36-60 months		0		0		0		20

				Table 4. The prevalence of urolithiasis in goat according to castration

				Breed		Castrated		Uncastrated

				Black Bengal		4.76		1.3

				Jamunapari		5.72		2.79

				Local		2.99		1.47

				Cross		3.57		5

				Table 5. The prevalence of urolithiasis in goat according to age of castration

				Age of castration		Breed		Prevalence (%)

				Below 6 months		Black Bengal		6.15

						Jamunapari		6.28

						Local		2.08

						Cross		2.78

				Above 6 months		Black Bengal		2.5

						Jamunapari		4.72

						Local		5.26

						Cross		5

				Table 6. The prevalence of urolithiasis in goat according to feed habit

				Feeding system		Breed		Prevalence (%)

				Concentrate & Pasture		Black Bengal		1.03

						Jamunapari		2.13

						Local		0.55

						Cross		1.42

				Pasture		Black Bengal		1.63

						Jamunapari		2.52

						Local		0.56

						Cross		1.23

				Table 7. The prevalence of urolithiasis in goat according to season

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				Winter (Jan-March)		2.098		2.463		0.556		3.03

				Summer (April-June)		0.658		1.449		2.113		1.053

				Rainy (Jul-Sep)		0.714		3.802		0		0.952

				Autumn (Oct-Dec)		1.282		1.429		0		1.333
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				Table 1. The prevalence of urolithiasis in goat according to sex

				Sex		Prevalence (%)

				Male		3.65

				Female		0

				Table 2. The prevalence of urolithiasis in goat according to breed

				Breed		Prevalence (%)

				Black Bengal		1.17

				Jamunapari		2.25

				Local		0.55

				Cross		1.34

				Table 3. The prevalence of urolithiasis in goat according to breed and age

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				0-6 months		83		69		66.67		80

				6-12 months		16.67		31.25		0		0

				12-36 months		0		8.69		33.33		0

				36-60 months		0		0		0		20

				Table 4. The prevalence of urolithiasis in goat according to castration

				Breed		Castrated		Uncastrated

				Black Bengal		4.76		1.3

				Jamunapari		5.72		2.79

				Local		2.99		1.47

				Cross		3.57		5

				Table 5. The prevalence of urolithiasis in goat according to age of castration

				Age of castration		Breed		Prevalence (%)

				Below 6 months		Black Bengal		6.15

						Jamunapari		6.28

						Local		2.08

						Cross		2.78

				Above 6 months		Black Bengal		2.5

						Jamunapari		4.72

						Local		5.26

						Cross		5

				Table 6. The prevalence of urolithiasis in goat according to feed habit

				Feeding system		Breed		Prevalence (%)

				Concentrate & Pasture		Black Bengal		1.03

						Jamunapari		2.13

						Local		0.55

						Cross		1.42

				Pasture		Black Bengal		1.63

						Jamunapari		2.52

						Local		0.56

						Cross		1.23

				Table 7. The prevalence of urolithiasis in goat according to season

				Age groups (Months)		Black Bengal		Jamunapari		Local		Cross

				Winter (Jan-March)		2.098		2.463		0.556		3.03

				Summer (April-June)		0.658		1.449		2.113		1.053

				Rainy (Jul-Sep)		0.714		3.802		0		0.952

				Autumn (Oct-Dec)		1.282		1.429		0		1.333





Sheet2

		





Sheet2

		Male

		Female



Prevalence (%)

Sex

Prevalence (%)

3.65

0



Sheet3

		Black Bengal

		Jamunapari

		Local

		Cross



Prevalence (%)

Sex

Prevalence (%)

1.17

2.25

0.55

1.34



		0-6 months		0-6 months		0-6 months		0-6 months

		6-12 months		6-12 months		6-12 months		6-12 months

		12-36 months		12-36 months		12-36 months		12-36 months

		36-60 months		36-60 months		36-60 months		36-60 months



Black Bengal

Jamunapari

Local

Cross

Sex

Prevalence (%)

83

69

66.67

80

16.67

31.25

0

0

0

8.69

33.33

0

0

0

0

20



		Black Bengal		Black Bengal

		Jamunapari		Jamunapari

		Local		Local

		Cross		Cross



Castrated

Uncastrated

Sex

Prevalence (%)

4.76

1.3

5.72

2.79

2.99

1.47

3.57

5



		Black Bengal
Below 6 months

		Jamunapari

		Local

		Cross

		Black Bengal
Above 6 months

		Jamunapari

		Local

		Cross



Prevalence (%)

Sex

Prevalence (%)

6.15

6.28

2.08

2.78

2.5

4.72

5.26

5



		Black Bengal
Concentrate & Pasture

		Jamunapari

		Local

		Cross

		Black Bengal
Pasture

		Jamunapari

		Local

		Cross



Prevalence (%)

Sex

Prevalence (%)

1.03

2.13

0.55

1.42

1.63

2.52

0.56

1.23



		Winter (Jan-March)		Winter (Jan-March)		Winter (Jan-March)		Winter (Jan-March)

		Summer (April-June)		Summer (April-June)		Summer (April-June)		Summer (April-June)

		Rainy (Jul-Sep)		Rainy (Jul-Sep)		Rainy (Jul-Sep)		Rainy (Jul-Sep)

		Autumn (Oct-Dec)		Autumn (Oct-Dec)		Autumn (Oct-Dec)		Autumn (Oct-Dec)



Black Bengal

Jamunapari

Local

Cross

Sex

Prevalence (%)

2.098

2.463

0.556

3.03

0.658

1.449

2.113

1.053

0.714

3.802

0

0.952

1.282

1.429

0

1.333



		






