ABSTRACT

The urethra and penis of 50 black Bengal goat  ( 25  uncastrated  and  25  castrated ) were  studied for the investigation of length and diameter of  urethra and penis.The  length and diameter of the different segment of urethra and penis of uncastrated buck were significantly higher than the castrated buck. The lengths of the pelvic urethra were 5.88 ± 0.111 and 4.58 ± 0.15 in uncastrated and castrated buck respectively.  The  length  of the neck of the urinary bladder, root, body, sigmoid plexus, glans penis and urethral process of  the penis in the uncastrated  and castrated buck were  0.688 ± 0.156 and 0.38 ± 0.048, 5.02 ± 0.09  and  4.24±0.10, 23.48 ± 0.37 and  22.74 ± 0.43, 9.2 ± 0.107 and 8.18 ± 0.29, 1.92 ± 0.032 and 1.44 ± 0.10, 2.32  ± 0.029  and  1.78 ± 0.07 respectively. The diameter of the  neck of the urinary bladder,root,body,sigmoid plexus,glans penis and urethral process of the penis in uncastrated buck  and castrated buck  were   1.94  ± 0.041 and 1.44 ± 0.05, 06  ± 0.049 and  3.3 ± 0.144,   2.63  ± 0.066 and  1.86 ± 0.08, 2.77 ± 0.90  and  2.18 ± 0.07, 1.81 ± 0.034 and  1.4 ± 0.06 , 0.66 ± 0.014 and  0.56 ± 0.05  respectively.The total length of penis in uncastrated and castrated  buck were 30.42±0.459 and 28.42±0.553 respectively. The length and diameter of the urethral process, sigmoid plexus, and urethra at root of the penis and neck of the urinary bladder are clinically more important in both  uncastrated   and castrated  black Bengal buck.  
INTRODUCTION

Black Bangal goat are known as poor man’s economy in Bangladesh, because of occupying significant position in an animal genetics resources in the predominantly agro based economy of the country. In the recent years, goat production ranked 2nd in terms of the total amount of milk, meat and skin production. The black Bengal goat have proved their worth to stand effectively in over all livestock production of the country(Awal et all;2004).Black Bengal goat is very much familiar for their adaptability, prolificacy, deficacy of meat and skin quality, also recognized as a breed among the domestic species throughout the Bangladesh and They have tremendous demand all over the world due to extra ordinary quality of meat and skin (Islam et al.,1991;Singh et al.,1991a;Singh et al.,1991b). There are various body system of a Black Bengal buck, among them urogenital system is one of the important system because urethra and penis, is the main urinary organ, copulatory organ as well as for the passage of urine. The urethra has two parts, pelvic and penile urethra (pass through the penis).Again penis has the three parts like root, body and glans penis with or without urethral process .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. In the different segment of urethra and the penis obstructive urolithiasis frequently occurs at the urethral process, distal aspect of the sigmoid plexus, urethra at the pelvic arch just below the rectum and neck of the urinary bladder in small ruminants and more common in male due to much longer and narrower than doe(Nancy and Walter’s,1995; Getty,1967;Van Metre, 1995).Obstructive Urolithasis in the urethral passage is a difficult problem, long term success requires surgical management to relive urethral obstruction in small ruminants. Castration play 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). Morphological information of urethra and penis are importance for the perfect surgical correction of obstructive urolithiasis.There are several works on the morphological,physiological,pathological and surgical affection of urogenital tract of the  male goat(Epelu-opio et al.,1988; Moreira,et al.,1991; Sattar and Khan,1988; Torres and Badiongan,1989; Awal et al.,2004; Getty,1967; Nancy and Walter’s,1995; Ghoshal and Bal,1976; Stone et al.,1997) has been reported in different countries but  little known about morphology of the male urogenital tract  of black Bengal goat.Therefore,the present study was carried out to establish baseline study on the normal dimension of the different segments of urethral passage and penis of  uncastrated and castrated black Bengal goat. 

REVEIW OF LITERATURE
The penis is attached to the front and sides of the public arch. In the flacid condition it is cylindrical but when errect is assumed the from of a triangular prism with rounded angles, one side of the prism forming the dorsum. It is composed of three cylindrical masses of cavernous tissues bing together by fibrous tissue and covered with skin. (Carmine D. Clemante, October 1984).

(Sisson and Grossman, July 1967) State that,The penis male organ of copulation is composed essentially of ereetily tissue and encloses the extra pelvic part of the urethra. Horse penis is cylindincal in from, but much composed leterally in the greater port its extant. In the quiescent state it is about 20 inches (ca. 50cm) long; of this, about 6 to 8 inches (ca 15 to 20 cm) in free in the prepuce. In ereetion are increases 50 more in length. It may be divided in to root body and glans. The root of the penis (Redix penis) is attaehed to the laterat port of the ischeal arch by two cures. The body of the penis (Corpus penis) begins at the junetion of the cura and constitutes the bulk of orgian. The glans penis is the enlarged free end of the organ. The penis consists essentially of two errectile bodies, The corpus covernosum penis and the corpus covernosum penis and the corpus cavernosum urethrae. 

Bull: The penis is cylindrical and longer and of very much smaller diameter than in the horse, just caudal to the scrotum it froms s-shaped curve, the sigmoid flexure thus about 30 cm of the penis is folded up when it is fully retreated. The flexure iseffaced during erection. The glans is about 8 cm in langh. It is feattened dosoventraly and its extremity is pointed and twisted, the external uretural orifice in situated at the end of groove formed by this twist, It is only large enough to admite a probe of mddium size. Even in the Non erect state the penis is remarkable dense and firm. (Robert Getty, 1975).

The length of the penis in the adult is about three feet (ca 90cm). The body of penis is somewhor flattened dorsoventrally beyond the first curve, The extremity of the glans is unsymmetrical, the urethral orifice being situated ventro laterally. The glans contains only a this Superfacial stratum of ereefile lissue, and hance undergoes little enlargement in ereetion. The buebo cavernosub muscle present several remarkable features. It is for the greafeter part an inch or more (ca. 3 am) in thickness but its length in only six to eight inches (15 to 20 cm).

Ram: In the ram genital organs resemlbles in genral those of the bull. But the peculiar character of the terminal part of the penis is the urethra lies in a groove on the ventral surface of the corpus cavernosum. Its Terminal part projects commonly about an inch and a half (ca 3-4 cm) beyond the glans penis, forming a twisted processus urethrae. (Sisson and Grossman, July 1967). 

Boar: The penis resembles in general that of the ox, the sigmoid flexure is however presorotal. The anterior port has no glans and is spirally twisted, espcially in erection the external uretural orfice is slit like and is situated ventrolaterally, close to the pointed extremity. The penis in the adult boar measures about 18 to 20 inches (ca. 45 to 50 cm) in length. 9th muscles those of bull. The urethra has a vory long pelvic post (ca. 15 to 20 cm long. in adult) It is covered by a thick urethral muscle except dorsally, whrethere is a dense leyer. (Sisson and Grossman, July 1967).

Dr. Klaus, 1989 demonastrated that, In the dog penis also consists of a root body and geans penis or head and is formed by two different types of erectile bodies or corpora cavernosa. The ereetion of the penis resulth from a rise in blood pressure in the cavernae followed by an increased blood flow. 

Dyce et all, 1987 illustrated that,The penis is suspended below the trunk and partle contained between the thighs. Whre it is anchored to the floor of the pelvis by a suspensory ligament in the carge specios. In the quiescent state, the free exinmity is conacenled within an invagination of the abdominal skin. The prepuce, which opens at a variable site behind the omblcus. The pronounced species difference in penis structure exist. In the dog and cat the distal post of the corpus cavernosum in ttransfered in to bone, the os penis. The glans has very defferent forms. It is Minimally Developed in pig. Substantial in the ruminants but large and mashroom shaped in horse. It is most specialized in the dog, in which it presents bulbor proximal and long cylindrical distol part. The penis of the cat is unique (among domestic species) in pointing cavdoventraly from the ischial arch this retention of the embryonic posture ofteets the manner of copulation. 

Dr. Ranajit, June 2003 state that,In horse penis is shorter and thicker. Sigmoid flexure in absent. The corpus cavernosum penis, which forms the bulk of the organ contains Numeropus trabeculae and errectile tissue corpus cavernosum urethray is spongy. At the base of the glans thre is a border known as corona glandis. The urethral process projected end of uretara is situatd at the fossa glandis. The urethueral end is surrounded bya circular fossa known as urethral sinus.

In dog, sigmoid flexure in absent. At the oranial portion of the body a bone is embedded along the lesgth of the penis known as os penis. Its dorsal susfaue is convex and the ventral sesfuce presents a groove for urefure. In aduet dog is may be 10 cm in length. The exteraol uritie at the tipor the geans. The encarged coudoe port of the geans is known as bulbus glandis.

In Boor, signioid flexure is present, cranial part of the penis is thisted. Semixal vesicles are very large and cover the caudad port of bladder and uterers.

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 sopongisa of penis. The urinary calculi commonly called water belly urinary tract disease in goat. This urinary calculi prevent the urination and breeding of male. Young castrated male are especially susceptible to urinary calculi because castration stopped both testosterone production and growth of urethra. Urinary calculi reduced by not castrating the goat until their 5-6 month of age giving the diameter of the urethra time to grow.

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 the empties urine from the bladder. Author also demonstrated that male goat more prone to obstruction because the male urethra is much longer and narrower than doe. The S- shaped sigmoid plexure is another area which is quite prone to obstruction. At the end o f 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. 

MATERIALS AND METHODS
The study was conducted on the urogenital tract of 50 black Bengal buck ( 25 uncastrated and 25 castrated) at the departments of Anatomy and Histology, faculty of veterinary medicine, Chittagong veterinary and animal sciences university. The goat of both groups was adult apparently healthy and devoid of any external abnormalities and almost same age and weight. The urinary passage (urinary bladder to external urethral orifice) and penis of buck and weathers were collected from two region in the Chittagong like Bashkhali and Cornell hatt  during kalli puja which is the important festival of Hindu religion and different slaughter house in Chittagong city corporation respectively. The urogenital tract and penis were collected scientifically just after skinning of the slaughtered goat without damaging of the any parts. After that, the urogenital tract and penis were measured by using metric rules. Mean and variation of the length and diameter of the urethra and penis (root, body, sigmoid plexus, glans penis and urethral process) of uncastrated and castrated were calculated by using SPSS 11.5 software and necessary Photographs were taken for better illustration of methods and result.
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RESULTS AND DISCUSSION

.

Table: Length and diameter of the pelvic urethra and different part of the penis in black Bengal goat. n = 50, mean ± sd

	Parameter
	               Length
	Diameter
	P value

	
	Uncastrated
	Castrated
	Uncastrated
	Castrated
	Length
	Diameter

	Pelvic urethra
	5.88 ± 0.111
	4.58±0.15
	-
	-
	.000
	.000

	Neck of the bladder
	0.688±0.156
	0.38±0.048
	1.94 ±0.041
	1.44±0.05
	.000
	.000

	Penis
	Root
	5.02±0.09
	4.24±0.10
	3.06 ±0.049
	3.3±0.144
	.000
	.000

	
	Body
	23.48±0.37
	22.74±0.43
	2.63 ±0.066
	1.86±0.08
	.055
	.000

	
	Sigmoid plexus
	9.2±0.107
	8.18±0.29
	2.77±0.90
	2.18±0.07
	.000
	.000

	
	Glans penis
	1.92±0.032
	1.44±0.10
	1.81 ±0.034
	1.4±0.06
	.000
	.000

	
	Urethral process
	2.32 ±0.029
	1.78±0.07
	0.66±0.014
	0.56±0.05
	.000
	.000

	Total length
	30.42±0.459
	28.42±0.553
	-
	-
	.000
	.000


The mean length of the pelvic urerhra was 5.88 ± 0.111 and 4.58 ± 0.15 in uncast rated and castrated buck respectively. The mean length of the pelvic urethra in uncastrated buck was significantly (p<0.001) higher than the castrated buck.  The pelvic part of the urethra is about 5 to 12 cm in long in bull and is 15 to 20 cm in boar and uniform in caliber (Getty, 1967).

The length and diameter of neck of the urinary bladder in uncastrated and castrated buck was 0.688 ± 0.156, 0.38 ± 0.048 and 1.94 ± 0.041, 1.44 ± 0.05 respectively where length and diameter of uncastrated buck was significantly (p<0.001) higher than the castrated buck.

The length and diameter of the root of uncastrated and castrated buck was 5.02 ± 0.09, 4.24 ± 0.10 and 3.06 ± 0.049, 3.3 ± 0.144 respectively. The mean length and diameter of the root in castrated buck was significantly (p<0.001) lower than the uncastrated buck.

Similarly, the length and diameter of in the body of the penis of uncast rated and castrated buck was 23.48 ± 0.37, 22.74 ± 0.43 and 2.63 ± 0.066, 1.86 ± 0.08 respectively.  The mean length and diameter of the body of the penis in uncastrated buck was significantly (p<0.001) higher than the castrated buck.    

The length and diameter of the Sigmoid plexus of uncast rated and castrated buck was 9.2 ± 0.107, 8.18 ± 0.29 and 2.77 ± 0.90, 2.18 ± 0.07 respectively. Similarly, the mean value for the length and diameter of the Sigmoid plexus of uncastrated buck was significantly higher (p<0.001) than the castrated. In bull penis there is S shaped curved sigmoid plexuses which is just caudal to the scrotum; which is about 30 cm of the penis folded up when it is fully retracted. In case of boar the sigmoid plexus is prescrotal where absent in Dog, Cat and horse(Getty,1967; Ghosh,2003). This sigmoid flexure has surgical importance because the S shaped sigmoid flexure is quite prone calculi obstruction which is located just behind the testicle ( walters, 1995).  At the point where urethra makes an S shaped curve, sigmoid flexure is also site of blockage. This flexure frustrates all attempts at passing a catheter from the penis to the bladder because of its curvature (Kinne and Maxine, 1982-1987)

In the glans penis, the length and diameter of uncast rated and castrated buck was 1.92 ± 0.032, 1.44 ± 0.10 and 1.81 ± 0.034, 1.4 ± 0.06 respectively. The mean length and diameter of the glans penis in castrated was significantly (p<.001) lower than the uncastrated buck. In case of glans penis, it is 8 cm in Bull which is flattened dorsoventrally and its extremity is pointed and twisted (Getty, 1975) where as in boar there anterior part has no glans and is spirally twisted especially in refection (Getty, 1967). The glans has very different forms, it is minimally develop in pigs, substantial in the ruminants but large and mash room shaped in horse. In case of dog proximal part is bulbar and distal part cylindrical but in cat it is unique among the domestic species due to pointing caudoventrally (Dyce et all, 1987).
The length and diameter of the urethral process were 2.32 ± 0.029, 1.78 ± 0.07 and 0.66 ± 0.014, 0.56 ± 0.05 in uncastrated and castrated buck respectively. In such case the length and diameter of urethral process of uncastrated buck was significantly (p<0.001) higher than the castrated buck. In buck and ram there is peculiar character that is in the terminal part of the penis there is a urethra lies in a groove on the ventral surface of the corpus cavernosum.Its terminal part project commonly about 3-4 cm ( Getty, 1967) and 2 to 3 cm ( Pugh, 2002) beyond the glans penis forming a twisted process of urethral. In non castrated animals urethral process is the common site for obstruction since it is quite small. Main factor that predispose the calculi is castration at on early age (1-4weeks) slowing growth and development, resulting in a juvenile penis and urethra (narrower lumen and persistent adhesion of the penis to the prepuce) (Kinne and Maxine, 1982-1987) Young castrated male are especially susceptible to urinary calculi because castration stopped both testosterone production and growth of urethra. Urinary calculi reduced by not castrating the goat until their 5-6 month of age giving the diameter of the urethra time to grow. (Ghoshal and Bal, 1976).The tendency of the occurring of urolithiasis also related to anatomy of urinary tract and age of castration. 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 (Nancy and Walter’s 1995).

Finally, the   total length of uncastrated and castrated buck penis were 30.42 ± 0.459 and 28.42 ± 0.553 respectively that was also significantly lower (p<0.001) in castrated buck penis. In castrated animal, stopped the production of testosterone which sluggish the growth and development of penis (Ghoshal and Bal, 1976). In horse the total length of penis is about 50 cm in quiescent state of these about 15 to 20 cm freeing the prepuce but when it erected it increases to 50% or more in length where as the length of penis is about 90 cm in bull, 45 to 50 cm in boar and 10 cm in dog (Getty, 1967). 

CONCLUSION
This study carried out to investigate morphology of urethra and  penis (uncastrated and castrated) of black Bengal goat. The study revealed that the mean length and diameter of the non castrated buck penis is significantly higher than the castrated buck penis which render more chance of occurring urolithiasis in castrated black Bengal goat.  
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Fig 1. The different portion of castrated buck penis.  R; root, S;sigmoid plexus, B;body, GP;glans penis, UP;urethral process
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Fig 2. The different portion of uncastrated buck penis. N;neck of the urinary bladder, PU;pelvic urethra, R; root, S;sigmoid plexus
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Fig 3.The different portion of uncastrated buck penis .GP;glans penis, UP;urethral process
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