Chapter-I

INTRODUCTION

Bangladesh is an agricultural country .The livestock population of Bangladesh is a handsome amount. There are about 23 million cattle; 24.16 million goat; 1.39 million buffalo and 3.07 million sheep (DLS, 2010-11).  Most of these animals are reared in rural areas under small holder traditional management system.  Goat is an important source for delicious meat and skin and good income source for the farmers. Bangladesh is mainly a muslim country and from this point of view, castration is important. In our country, goat are castrated both open and close method. In the rural and remote areas castration is performed generally by close method. All castrated and entire goats were browsed during day time and supplemented with concentrate at 2.5% of body weight in DM per day which adjusted with changes in their body weight (Tesfay et al.., 2008).  Castrated animals are usually less aggressive and easier to manage, reduce goaty smell: meat from castrated males has less ‘goaty smell’ or tainted odor in the meat from intact buck, carcass composition and weight development, this is one of the main effects of castration. In general, the following effects are noted: carcasses from castrated sheep/goats have more fat tissue; and castration could retard growth and reduce the quantity of lean meat if done late (after 6 months of age). To increase the average body weight farmer generally choose to castrate their sheep and goat .Not much study has conducted about the tropics effect of castration on the growth rate of kids   in     Bangladesh.    Complications are rare in surgical  method  It is  easy to perform  and if done quckly , it appears to be associated with limited stress.(Paugh,2002). So by considering this important choice to conduct the study. 
The main objectives are as: 
· To study the growth rate of kids after castration in proper  ages 

· To study the a incidence of age  of castration 
· To study the complications after castration.
Chapter-II
REVIEW OF LITERATURE
2.1 Anatomy of Male Reproductive Tract  

The male genital organs are i) the two testicles, the essential reproductive glands (where production of spermatozoa and testosterone takes place) with their coverings and appendages; ii) the epididymis (which accumulates and transports the spermatozoa);iii)the ductus deferens, the ducts of  the testicles;iv)the seminal  glands;v)the prostate,a musculoglandular organ ;vi)the two bulbo urethral  glands;vii)the male urethra, a canal which transmits the generative and urinary secrations;viii)the penis,the male copulatory organ.The tesicle situated in the prepubic region enclosed in a diverticulum of the  abdomen termed the scrotum. The border by which the gland suspended in the scrotum by the spermatic cord.It consists of following structures:
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Figure:1 Structure of male reproductive organ
1.The testicular artery;2.thetesticular vein 3.the lymphatics,which accompany veins;4.the testicular plexus of autonomic nerves;5.the ductus deferens ;6.bundles of smooth muscular tissue about the vessels;7. Tunica vaginalis.(Parkes,1956).
2.2 Castration Age

 Routine castration of lambs and  kids is usually done during the first week of life. However, if the lamb or kid is to be a  long term pet, it is advisable to wait until the animal is at least 5-6 months oid  (Paugh, 2002).
Castration at a young age minimizes hazards and for producer and the feedlot owner. Hazards for animals and owners include: sickness or death of animals following castration at an older age, decreased live weight gains (productivity) in the weeks following castration of older  kids. Many producers choose to castrate new-born kids because: techniques are easier for the operator, castration is less stressful on newborn kids, concerns for animal welfare related to castrating older kids. Although there is no evidence that pain differs between young and older kids, there is less risk with castration of young animals (Brannang et al., 1966).  Hossain et al.,(1999)  stated that the age of castration, 

Table 2.1.1. Age of castration as  bellow  (Hossain et al ., 1999).
	Species
	Open method
	Closed method

	Goat
	3-4 months
	6 months or above

	Sheep
	1-4 weeks
	6 months or above

	Cattle
	2-6 months
	1 year or above


2.3 Welfare Significance of castration 
Capucille et al.,(2002)  mentioned that,
1. Physical castration causes pain and side effects.

2. Young’s recovered quicker and has fewer complications than older.
3. Acute pain caused by Burdizzo methods is less than that caused by surgical
4. There is no evidence to show Youngs experience less pain than older.
5. Local anesthesia eliminates acute pain caused by rubber-ring or latex-band castration.

6. Local anesthesia combined with a systemic analgesic, such as the non-steroidal anti-inflammatory drug ketoprofen, eliminates pain caused by Burdizzo or surgical castration.

7. Ketoprofen alone may not eliminate pain-induced behaviour seen during the castration process.

8. Castration of older males without anesthesia is seemed inhumane and unethical.

9. Use of pain relief is an additional cost for producers. Pain relief may be limited by the availability of drugs for farmers to use and the scarcity of veterinarians in farm animal practice.

2.4 Castration Methods

Castration may be accomplished by physical, chemical or hormonal techniques. Physical methods are most common. Testicles may be removed surgically or killed by obstructing the blood supply. Youngs may be castrated with rubber rings, Burdizzo or by surgery. Surgical castration may be more appropriate for young’s that are not handled until weaning (Cohen et al., 1985; Fisher et al., 1996).
Burdizzo Clamps for Castration

The Burdizzo method crushes the blood vessels, interrupts the blood supply to the testicle and thus kills the testicle. Good restraint is essential because the Burdizzo must be in place about 10 seconds to crush the artery. The Burdizzo (Figure 3) must be in good condition. The jaws must be parallel and close uniformly across their width so pressure will be evenly distributed across their length. Leave the Burdizzo slightly open when not in use. (Stafford et al., 2000).
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Figure 4. Burdizzo clamp.

Technique

1. Use this technique when the spermatic cord can be palpated - one month and older.

2. Find the spermatic cord on one side of the scrotum. Reach between the hind legs and grasp the scrotum above the testicles. The spermatic cord runs from the testicle into the body. It is about the size of a pencil and moves easily from side to side in its half of the scrotum. Pinch the cord to the outside edge of the scrotum between your thumb and forefinger. If right handed, use your left hand to hold the cord and your right to operate the Burdizzo. 

3. Position the Burdizzo correctly for crushing. One jaw of the Burdizzo has projections at each end to keep the spermatic cord from slipping out of the Burdizzo. Place the jaw with the projections on the front side of the scrotum. Point the projections toward you. 

4. Include only the part of the scrotum that contains the spermatic cord between the jaws of the Burdizzo. Do not crush more of the scrotum than necessary. The jaws should be placed just above (1-1.5 cm) the top of the testicle. 

5. Close the Burdizzo, count out 10 seconds and check to be sure the spermatic cord has been held between the jaws of the Burdizzo. 
6. Release the Burdizzo, move it to a new site 1 cm below your first site, and repeat steps four and five. Choose a site below the first crush to minimize acute pain from a second crush.

7. Repeat the procedure on the opposite side. Stagger the pinched areas on the left and right side of the scrotum. Do not pinch a part of the scrotum that lines up with a pinch on the opposite side. The crush lines must not overlap the centre-line of the scrotum (Figure 4). 

8. Check  the animal four to six weeks later to be sure the testicles have shriveled. The testicles swell initially and then degenerate and shrink in size.
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Figure 5. Burdizzo castration sites.

Surgical Castration

Surgical castration is the most certain method of castration because the testicles are removed completely. It is best performed before or after fly season and when they can be turned into a dry area after the surgery. Surgical castration can be performed on any age . It is easier to learn larger testicles. However, larger and older  kids experience more stress and usually bleed more than younger  kids.Good restraint is essential to minimize the risk to kid and operators. Instruments for surgical castration include the Newberry knife, scalpel (Figure 5) and emasculator. (Stafford et al.,2000).
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Figure 6. Scalpel.

Technique

1. Wash and clean hands and surgical equipment using an antiseptic solution. Position at the side or rear of the animal and reach forward between the hind legs. 

2. Make sure the scrotum is clean. Surgeon  may use a mild surface disinfectant (such as iodine) to prepare the incision sites. 

3. Make an incision to open the skin of the scrotum using Method A or B. 

Incision Method A

· Make the incisions on the outside of the lower half of each side of the scrotum (Figure 6). 

· , use left hand to force one testicle to the bottom outside of the scrotum. Once the testicle is in the proper site, hold it there and use a scalpel to make a generous incision over the testicle. The incision may extend into the testicle itself. 

     Method B

· Use one incision to remove the bottom third of the scrotum. To do this, first push the testicles up toward the body so the lower third of the scrotum is empty. 

· Grasp the tip of the scrotum between  thumb and forefinger. Use a sharp scalpel to cut across the scrotum just above thumb and finger. This cut will completely remove the tip of the scrotum and the testicles will fall down or can be pulled down by reaching up into the open scrotum (Figure 7). 

· After making the incision, the remainder of the castration is similar. 

.

4. Pull the testicle through the incision. It will be covered with a thin, but tough, white membrane. Separate this from the testicle by pulling it away near the tip of the testicle. 

5. The remaining tough cord contains the artery, veins and spermatic cord.

6. In older case use an emasculator (Figure 8) to crush and cut both blood vessels and spermatic cord at the same time. An emasculator lessens the risk of bleeding. (The emasculator must be placed on the cord correctly in order to crush the cord properly).

7. Repeat on the other side. 

2.5 Effects of castration
Live weight Gains

Ten male Nubian kids, 6 months old, were used to investigate the effect of castration on production performance and some blood metabolites (glucose, total cholesterol, total protein, albumin, globulin, urea and uric acid). Five males were castrated using Burdizzo method, while equal number and weight of animals remained intact. The kids were individually accommodated and fed adlibitum on a concentrate diet and roughage. The examined traits were taken from both of the experimental groups for two weeks adaptation period followed by eight weeks experimental period. Independent student t-test was used to examine the significance of differences between the intact and castrated Nubian kids. The study showed no significant differences between the two experimental groups on most of the examined feedlot performance traits and blood metabolites. Intact kids had significant higher weight gain and blood urea. Blood glucose level was significantly higher for the castrated kids. The study concluded that castration of goats exerted no effect on feed consumption and metabolism. The study gave encouraging highlights on castrating bucks to fulfill goat meat market options. (Anonymous, 2008 a).
Castrates consumed more feed and had higher feed intake as a percentage of bodyweight than intact Desert male goats. Older males had higher dressing percentage thanyounger ones. Castration improved meat juiciness and tenderness scores and resulted in relatively higher flavor score (El-Hag et al., 2007).
Ting et al. ,(2005) showed that the calves castrated with Burdizzo at 1.5 months old showed lower cortisol readings (an indication of stress), less scrotal swelling and lower scrotal temperature (a measure of inflammation) than calves castrated by Burdizzo at 5.5 months of age. Calves castrated at 2.5 months and 3.5 months had intermediate reactions to the two extremes, strongly suggesting that pain and inflammation increase with age. 
Gonyou (1997) reviewed animal welfare issues relevant to goat, covering literature as late as 1991.the review emphasized the need for properly designed and maintained handling facilities and equipment and the importance of training of personnel, although goats are not a major agricultural species in the current Canadian industry, they are frequently exhibited at fairs and obtaining better quality leather. Organization holding such events should established policies protecting the welfare of the animals involved.  Several practices of goat industry impinge upon the welfare of the animals .
The welfare of sheep at the time of slaughter has been reviewed by Middleton (1995). The review identifies pre-slaughter handling as a source of stress that can result in carcass quality defects. It is suggested that provision of feed and the opportunity for rest during lairage will reduce this stress. In regards to stunning, it is recommended that wetting the skin and wool is critical for electrical stunning of sheep. If captive bolt stunning is used the size of bolt and speed should be appropriate for sheep. Additional areas of research are recommended for pre slaughter handling and restraint systems. 
A review by Macnab (1998) addressed the specific welfare concerns of hill goat farming in Scotland. Although the paper addresses a unique husbandry system, its recommendation can be extrapolated to other extensive situation .In extensive system it is important to identify the important diseases that can be controlled by vaccination .It is also essential to identify the important parasites in the region.  Finally, the appropriate times to gather the flock for health treatments should be identified. In the case of hill goat, it is recommended that gathering and treatments take place five times per year, at pre-kidding, weaning, pre-breeding and post-breeding. 
2.6  Complications of castration
If proper care and aseptic measures are not taken the following complications are likely to follow; (Venugopalon, 2002).

Injuries caused by during casting, haemorrage,.Prolapse of bowel or omentum, Extensive swelling, Malignant oedema , Peritonitis, Tetanus, .Abces, Gangrene ,Schirrhous cord.

 Acute pain—All physical methods of castration cause pain (Stafford  et al.,2007; Fisher et al.,1996; Dinniss et al.,1997).Animals exhibit pain responses during and after castration; these responses include struggling, kicking the hind legs, tail swishing, foot stamping, head turning, restlessness, stilted gait, reduced activity, increased recumbency, abnormal standing posture, reduced interest in dams and each other and reduced grazing and feed intake.(Fisher et al.,2001;Ting et al., 2003;Gonzalez et al., 2010). Pain associated with the surgical and Burdizzo clamp methods are relatively immediate, (Robertson et al., 1994; Thuer et al., 2007). Burdizzo castration also causes a more severe inflammatory response than band castration. (Pang et al., 2009) 
Application of a tight band around the scrotum and testes produces extra luminal compression of the arteries and veins, resulting in impeded arterial flow to and venous drainage of the tissues. Lack of perfusion compromises the supply of oxygen and metabolic substrates to the tissues and results in ischemia. Continued ischemia induces severe cellular damage and coagulation necrosis (Pang et al., 2009; kumer et al., 2005; Mitchel .,2005).Ischemic lesions of the intestinal tract or limbs are widely known to cause pain during the acute phase, followed by reduced pain as the lesion progresses. Blood pressures and heart rates of 2-month-old lambs remained high 4 hours after placement of rubber rings, suggesting the persistence of pain (Peers et al., 2002).
Intratesticular injection of an 88% lactic acid solution in 50- to128-kg calves resulted in similar or increased severity of behavioral responses compared with those following surgical castration. No significant differences were observed in scrotal swelling and pain for the first 2 days after surgery. In addition, healing was prolonged and unsatisfactory for chemically castrated calves compared to those surgically castrated. (Fordyce et al., 1989).
Hemorrhage—

Risk of hemorrhage is greater after surgical castration.In a survey of New Zealand goat producers, surgical castration was associated with reportedly higher complications, including bleeding, swelling, infection, and death. (Stafford et al., 2005).
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MATERIALS AND METHODS
 3.1    Study population and study period

The study was conducted on 9 male goats under UVH & SAQTVH of internship training.

3.2 Data collection

Data were collected the from owner  when they come to hospital for goat castration.
3.3 Study design

 Before castration, all kids received a tetanus prophylaxis of 1500 IU of Tetanus-serum before one  week  for all group .For Group1 anthelmentic and vitamins also given.Group2 no anthelmentic and vitamin given.Group1 and 2 were performed in open method and Group3 was performed closed method. Each kid experienced only one castration method.
3.4 Procedure for method of castration
i) Castration by Open Method

Preparation of animal:

Before going to operation information about heart rate, respiration rate body temperature, body weight, and dehydration were note down. Small kid was controlled manually and which was restrained on his back. The operative site was clipped, shaved, scrubbed with soap and water followed by application of Tr.of iodine paint over the scrotal skin as per standard technique.

Instruments: Razor, blade, scalpel handle with blade, artery forceps, needle, scissors, simple forceps, 
Appliances: Towel, catgut, gauze, cotton, draper

Anesthesia:

   1. Soon after sterilizing the operative site, local blocks around the base of the scrotums (spermatic cord).
    2. Local anesthesia by (2% lidocaine hydrochloride) jasocaine, 2- 3ml was applied at around the base of the scrotum (1 ml at each  Spermatic cord). 
    3. At the tip of the scrotum, 1ml 2% lidocaine was also applied.
Operation procedure:
1.Soon after local block of nerve of scrotum,grasping the testes towards point of the scrotum,stretches it tightly and incised the scrotum dartos and then tunica vaginalis of the each testicle and exposed by pressure.

2.  The castration was by the open uncovered method. Avascular part was cut down & tunica vaginalis was apilled out from the testis pushed in a place of the spermatic, 2 cm above the epididymis.

3. An artery forceps was applied and above it, catgut was used for ligation by anchoring. The spermatic cord was then cut with scissors, 2 cm below the ligature.

4. The testicle was removed by holding it with forceps. Another testicle was removed by the same way. Antibiotic powder (sumid vet powder) was applied inside each testicle. Blood was soaked by gauge pack.

5. The post operative treatment consisted of daily injection for several days by various antibiotics and antihistaminic preparations. 

ii) Castration of goat by Close method (By Burdizz’s Castrator)

This method is known as a bloodless method since no cutting is done and when done properly the skin is not even broken. Care must be taken to be sure that both cords have been properly crushed. (Battablia  and Mayrose, 1981).

Grasp the scrotum in one hand and manipulate until the testes down into the scrotum and the spermatic cord between fingers. Place the jaws of the emasculatome onto the upper scrotum, just below the rudimentary teats. Position the jaws so that about two-thirds of the scrotum is crushed when the jaws are closed. Leave the instrument closed for 15 to 20 seconds. Open the jaws and move the instrument about ½ inch lower and crush the other side of the scrotum (Battablia et al., 1981).  The spermatic cord is very elusive when try to crush it (Ensminger  and Parker, 1986).
3.5 Live weight estimation
Through the live weight under a particular age group is important. The body length from point of  shoulder to point of pin bone and heart girth were measured using  measuring tape and live weight of each animal was calculated according to the method of Hossain and Akhter (1999) as follows:

  Live weight (kg) =     body weight×(heart girth)2

                                                 300×2.2

And by weight balance.

3.6 Statistical analysis

The collected data were edited and the mean and standard deviation of live weight at different categories of ages of animal by using Microsoft Excel and a software STATA/IC-11.The differences among three groups were performed using the least significant difference test (Steel et al.,1997) at P≤ 0.05 and P≤0.01.
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RESULTS 
The aims of this study were to investigate the effect of different methods of castration on body weight of indigenous or cross-bred goat. Nine male goats were randomly divided into three groups of balancing for weight .One group was randomly chosen to be a control i.e. not given vitamin and anthelmintic .All the goats were weighed monthly. There are two methods applying; one is open method and another closed method. As shown in the table (4.1) the average body weight gain of kids was significantly both by age of kids and method of castration. Castration of older kids took significantly (P< 0.05) increase body weight gain in open method. Group 2 took significantly (P<0.05) increase body weight than other 2 groups.
Table: 4.1 Effects on body weight before & after castration of 3 Groups
	Category
	Variable
	Observation
	Mean wt (kg)
	Standard  Error of Mean
	95%CI
	P value

	Group1
	Before
	3
	4
	0.4149967
	3.0612-4.9387
	0.0001

	
	After1
	3
	5.55
	0.3609401
	4.7334-6.3665
	0.0000

	
	After2
	3
	7.2
	0.2905933
	6.5426-7.8573
	0.0000

	Group2
	Before
	3
	6.7
	0.4666
	5.6443-7.7556
	0.0001

	
	After1
	3
	7.9
	0.493288
	6.7841-9.0158
	0.0001

	
	After2
	3
	10
	0.65404
	8.5204411.47956
	0.0000

	Group3 
	Before
	3
	3.4
	0.16329
	3.0305-3.7694
	0.0000

	
	After1
	3
	4.3
	0.18559
	3.8801-4.7198
	0.0000

	
	After2
	3
	6
	0.182574
	5.5869-6.4130
	0.0000


As shown in table (4.2) the incidence of age for castration between 1-<2 months. But the minimum age of castration is 2 months (Venugopalon, 2000) or above (Hossain and Akhter, 1999). But the owners are not conscious about the age of castration.
Table 4.2 Age based castration percentage in goat

	Age
	Open 
	Closed 
	Total 

No of castration
	% of castration

By age level

	<1month
	0
	2
	2
	16.67

	1 to<2 months
	3
	2
	5
	66.67

	2 to above
	2
	0
	2
	16.67


Table 4.3 Revealed that most of castrated kids were complicated free. Castration failure was not recorded either for open and close method.
Table 4.3 Complications after castration
	Group
	Method
	Complications

	1
	Open
	0

	2
	Open
	1

	3
	Close
	0
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DISCUSSION
The proportionate   mean weight gain  of  castrated animal was higher in Group2 (antibiotic open method) and the mean  weight gain value  of  Group2 is 8.2 which is significantly higher  than  other two groups .The   mean weight gain value of  Group1 &Group3 is 5.58 and 4.56 respectively. It may be due to less disease condition in antibiotics treated groups. And in Group2 the average age are better than other two groups so the  stress reducing capacity are more in group -2 than other two groups so weight gain may be higher in this group. Another one cause of higher weight gain may be due to higher muscle attachment area in higher aged group animal.
Chapter-VI
CONCLUSION

As some of buck kids have to be castrated for the previous reasons, thus from welfare point of view, it is important to choose the safest and less painful selection of procedures could increase the live weight gain .The   percentage  of live weight gain was increased with age and method which indicate that live weight gain in older ages increased and reduced complications than earlier. The general recommendation is to castrate kids as 1 to below 2 months as possible. The present study concluded that,
· Group2 (p<0.05) is superior than  other two groups for live weight gain.

· Incidence of age of castration was about one to two months.
· After castration complication was less.
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APPENDIX
Table:     Antibiotic ,vitamin  and  anthelmintic  treated group:(Open method)

	SL.no.
	Age(Day)
	Initial weight (kg)
	After 1months (kg)
	After2 months(kg)
	Average
	Complications

	1
	38
	3.5
	4.5
	6.0
	4.66666
	-

	2
	30
	3.0
	4.5
	6.5
	4.66666
	-

	3
	42
	3.0
	5.5
	7.0
	5.16666
	-


 Table:    Antibiotic treated group (Open method)

	Sl.no.
	Age(days)
	Initial weight( kg)
	After 1 month(kg)
	After2 months(kg)
	average
	complications

	1
	60
	7.0
	8.0
	9.5
	8.16666
	-

	2
	30
	6.0
	7.0
	8.5
	7.16666
	-

	3
	45
	5.0
	6.5
	8.0
	6.50000
	-


 Table:     Burdizzo’s group(Closed method)

	Sl no.
	Age( Days)
	Initial weight

kg
	After 1 month

kg
	After 2 months

kg
	Average
	Complications

	1
	27
	3.50
	4.00
	6.00
	4.5000
	-

	2
	18
	3.00
	4.00
	5.50
	4.1666
	-

	3
	35
	4.00
	4.50
	6.00
	4.8333
	-
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