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ABSTRACT
The common usage of the term castration refers to the neutering of males, which means the removal of testicles or the situ destruction of testicular function. Historically, the castration of animals intended for meat has been carried out to convey many recognized benefits like prevention of unwanted breeding, behavior modification, to reduce fighting and make animal’s easier handling, improvement in meat quality. The relative importance of these benefits differs between species. It is a painful process and pain management is related to the use of anesthetics, analgesics and the age of castration. In Bangladesh, this technique does not follow the appropriate measures. This study showed the present scenario of castration practice which includes: socio-economic status of owners both pet and domestic animal, age of castration, methods of castration, geographic presentation of castration grading, anesthetic use during castration, use of antibiotics and analgesics as well as post-operative measurements. To conduct the study, some Upazilla Veterinary Hospital (UVH) were selected throughout Bangladesh. A total of 240 castration cases was enlisted among them 200 were domestic animal castration and 40 were pet animal castration. Data showed that a significant number of owners (92%) of domestic animals had no idea about anesthesia, analgesia, even 55% preferred veterinary field assistant for castration and 32% preferred quack for castration. On the other hand, this condition was far better in case the of pet animal owners. Where 81% of pet owners had knowledge about anesthetics, analgesics and 98% preferred veterinary surgeon. The geographical presentation showed that different campaigns, training programs essential for B graded and D graded areas and increasing the supply of disinfectant, anesthetics agent and analgesics are also essential. A moreover significant amount of cases (16%) were not treated with any type of anesthesia and 59% of cases were treated with just only disinfectant. The use of analgesics (61%), antibiotics (27%) was not a satisfactory level. 
Key words:  Castration, Welfare, Anesthetics, Pain and Goat.
INTRODUCTION
Rearing of food animals (Huque et al., 2017), pet animals and birds is increasing day by day in Bangladesh (Hossain et al., 2013). People becoming more passionate for rearing pet and domestic animals. Having ultimate destination of hobby and production purpose. Town community prefer pet animal, where village community prefer domestic animal rearing for their livelihood and improving economic status (Rahim et al., 2018). Castration become an integral part of rearing animal. Castration reduces aggressiveness and sexual activity by lowering testosterone levels (Stafford et al., 2007). It also modifies carcass characteristics by decreasing the number of animals with a high muscle pH tend to produce lower quality grade, less consistent, less marbled, and less tender meat. In addition, carcass from non-castrated animal having lower price at market when compared with carcass from castrated one. In pet animal, castration is done to make the animal more docile and for comfort handling. Castration is almost the main method for controlling pet population globally. Generally performed in male companion animals such as dogs and cat mainly for three reasons: to modify undesirable behavior (Neilson et al., 1997) prevent health problems, and control pet population (Smith et al., 2019). It also provides certain health benefits for the male dog, such as prevention of prostate gland enlargement, perineal hernias, testicular tumors and prostate cancer (Schrank et al., 2020)
Castration may be defined as the process of disruption of testicular function, usually by removing the testes of male animals and has been a routine management procedure for most bull calves, kids since ancient times. There are several different methods of castration is achieved by removing the testicle surgically, damaging them irreparably or causing them to atrophy by stricture of the blood supply (Coetzee et al., 2010). All the physical methods used to castrate animal have side effect and cause pain. Burdizzo’s method causes no tissue loss like removal of testis, no need of incision of skin and short-term pain (Mellor et al., 2011). Where Surgical castration method causes tissue loss due to removal of testis, need incision of skin and Rubber-ring method causes long-term pain (Becker et al., 2012).  
Anesthesia minimize pain during castration and analgesia reduce pain after castration (Abrahamsen et al., 2013). Using local anesthesia prior to castration is mandated in some countries, and significantly reduces the cortisol response to castration (Najafzade et al., 2017).Routine castration of lambs and kids is usually done during the first week of life (Yami et al., 2009) Castration at a young age minimizes hazards. In case of cattle, the average age for castration is 2-4 months, 1-4 weeks for sheep and goat (Bretschneider et al., 2005) Many farmer intend to castrate new-born kids because, it’s easier for the operators and castration is less stressful on newborn kid and concerns for animal welfare related to castrating older kids. 
The objectives of the study are as follows:
The principal aim of this study was to show the present status of castration at Upazila Veterinary hospital in Bangladesh along with socio-economic state of the owners. It also assessed the use of anesthetics, analgesics and post-operative medication along with welfare measurements.
CHAPTER-II
MATERIALS AND METHODS
2.1 Study area:
Several areas (Magura, Tangail, Fenjugong, Raujan, Pabna sodor, Netrokona, Senbag, Feni, Josor, Cox’s Bazar, Cumilla, Bagerhat, Khulna, Sylhet, Bogura, Barisal, Brahmanbaria) of Bangladesh selected for the study. A structured survey sheet was provided to 50 intern students, who worked in the UVH as intern doctor. They collected data about castration procedure and its related welfare issue. This random selection helped to collect information about castration procedure of different upazilla of Bangladesh. 
2.2 Duration of study:
The questionnaire survey was conducted from 13th October to 12th December, 2019 at various upazilla of Bangladesh.
2.3 Selection of sample:
Total 200 goat & sheep castration cases were recorded during study period. Each intern doctor collected 4 significant cases from his\her upazilla veterinary hospital. In the aggregate 50 doctors collected 200 castration case of goat & sheep. Besides 40 cases of pet animal castration was also included from Central Veterinary Hospital, Teaching & Training Pet Hospital & Research Centre, and Shahedul Alam Quadary Teaching Veterinary Hospital (SAQTVH). 
2.4 Questionnaire design and data collection:
On the farm visit, working in the hospital, a pre-structured questionnaire survey was used to collect applicable of castration. A close ended (categorical) and open ended questionnaire were designed. Data were collected through direct randomly interviewing method of questionnaire.
2.5 Statistical  analysis:
Data obtained were entered into microsoft excel 2016. The results were expressed in percentage each category of variable. 
2.6 Method of castration:
Castration by open method:  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. Soon after sterilizing the operative site, local blocks around the base of the scrotum (spermatic cord). Local anesthesia by jasocaine (2% lidocaine hydrochloride), 2-3ml was applied at around the base of the scrotum (1ml at each spermatic cord). At the tip of the scrotum, lidocaine 2% was also applied (Theur et al., 2007). 
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Soon after local block of nerve of scrotum, grasping the testes towards point of scrotum, stretches it tightly and incised the scrotum dartos and then tinica vaginalis of the each testicle and exposed by pressure.
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Castration by close method (Burdizzos castrator): The Burdizoos is a metal instrument that serves or crushes the cords and associated blood vessels leading to the testicles. The emasculatome or Burdizzos method involves an instrument (emasculatome) which crushes the spermatic cord, thus destroying the blood supply for scrotum (cord) will be visible for the animal lifetime. the testes.  Without this blood supply, the tissues eventually atrophy even though the 
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This method is known as a bloodless method since no cutting is done and when done properly the skin is not even broken (Samad et al., 2000). Care must be taken to be sure that both cords have been properly crushed.
3.7 Present status of castration over the country:

In different areas of Bangladesh, people use different processes for castration purpose. Mostly in the metropolitan, there are available veterinary hospital equipped with surgical instrument, agents, and enough doctors. Besides city, people are more aware than rural people. Consequently, proper castration procedure and welfare maintained rightly. 

On the other hand, in the rural areas of country, it is entirely opposite due to some reason like lack of vet doctors, skilled person, instruments, agent, less awareness of owners. 
To represent the current condition castration is grouped into four grade. 

I) Grade A: surgically castrated along with disinfectant, anesthesia and post- operative care 

II) Grade B:  castrated by normal blade and slight disinfectant. Used neither anesthesia nor post-operative care.

III) Grade C:  castrated by Burdizzo castrator along with disinfected and post- operative care.

IV) Grade D:  castrated by Burdizzo castrator and one dose painkiller. 

I) Grade A:  A grade is the best procedure of castration. Because in this grading all steps maintained. Sterilization of surgical instruments, site of animals, cutting the site with minimum pain, bleeding and after surgery post-operative care. Every steps has destiny that for wellbeing and welfare of animal. Dhaka, chattogram, cox’sbazar these area is orange colored indicate A grading.

II)  Grade B: Blue color in the map indicate this grading. Here castration is done by normal blade without using anesthesia, disinfectant. After cutting the skin two testis is removed.  Then some give one dose painkiller. This practice is more common river sided zilla of Bangladesh.  For example Manikganj, Barisal, Sirajganj, Khulna, Bogura etc. 

III) Grade C: Yellow area of the map indicate grade C region. In that region most castration done by Burdizzo’s castrator with disinfectant and post-operative care. Cumilla, Maimansingh, Netrokona, Pabna, Jhenaidah etc are the place where C grade castration performed.

IV) Grade D: Neither disinfectant nor proper post-operative care maintained here. Sylet, Sunamganj, hilly area, Noakhali etc green colored region indicate grade D castration procedure. 
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 Present scenario of castration across Bangladesh aspect

                       Figure 1: overview of castration process in term of Bangladesh.
Apparently, this map helps to identify the places, where the condition of castration is worse.  Excluding the A graded places; remaining green, yellow, blue portion of map must have to improve their grading system. Such as green marked area, their system could be improved by supply of disinfectant, antibiotics, anesthetic agent along with shearing the knowledge of significant and checking. All these activities not only helps to maintain welfare but also decrease production loss & increase growing rate, production.
CHAPTER-III
RESULT AND DISCUSSION
3.1 Descriptive statistics of castrated animal:
	Total cases
	Type
	Criteria
	Frequency
	Percentage (%)

	Total castration cases

(240)
	Food animal

(200)
	Goat
	193
	96.5

	
	
	Sheep
	7
	3.5

	
	Pet animal

(40)
	Dog
	35
	87.5

	
	
	Cat
	5
	12.5


In this case study total case is 240. All (240) castration cases were collected from several Upazilla Veterinary Hospital, Central Veterinary Hospital, Teaching & Training Pet Hospital & Research Centre, and Shahedul Alam Quadary Teaching Veterinary Hospital (SAQTVH). 
Among 240 cases, 200 cases from food animal and 40 were from pet animal. Cattle, goat, sheep, buffalo known as food animal but here goat (193) and sheep (7) castration case was recorded. Similarly dog, cat, rabbit known as pet animal but here dog (35) and cat (5) castration case was recorded. Food animal castration case was recorded from Upazilla Veterinary Hospitals, cause food animal commonly available at village side. Pet animal castration case was recorded from Central Veterinary Hospital, Teaching & Training Pet Hospital & Research Centre, and Shahedul Alam Quadary Teaching Veterinary Hospital (SAQTVH).
3.2 Information of farmers rearing ruminants (N=200) and pet animals (N=40):
Including age, education, occupation and other information is helpful for analyzing and evaluating the knowledge, awareness of farmers about castration procedure, management and welfare.

	Characteristics
	Category
	Frequency (%) 
N=200; Goat (193) and Sheep (7)
	Frequency (%)

N=40, Dog (35) and Cat (5)  

	Age of owner
(Years)
	Young(<30)
	8(4)
	8(20)

	
	Adult (30-50)
	146(73)
	29(73)

	
	Old(>50)
	46(23)
	3(7)

	Education
	Illiterate
	6(3)
	0(0)

	
	Primary (<class V)
	176(88)
	0(0)

	
	Secondary (<class X)
	14(7)
	5(13)

	
	Higher (>class X)
	4(2)
	35(85)

	Occupation
	House wife 
	66(33)
	19(48)

	
	Cultivators
	108(54)
	0(0)

	
	Job holder
	4(2)
	17(43)

	
	Others
	22(11)
	7(9)

	Experience
(Years)
	Less experienced<3
	12(6)
	20(49)

	
	Experienced<6
	126(63)
	16(40)

	
	Highly experienced>6
	62(31)
	5(11)


Adult (30-50 years) people mainly rear sheep, goat and the percentage was 73%. According to their opinion objective of rearing was eradication of poverty. Old people aged more than 50 years also rear food animal and the percentage is 23% not a few. Among 40 pet castration cases, 29 owners were between 30-40 years. However, they used to keep it as a hobby. 
Educational background of food animal owners (88%) was primary level. Few of them (7%) were secondary level. On the other hand, 85% pet animal owners were higher educated. Many of them graduated person. As a result, pet owners are more careful about management and welfare of animal.
Most of the food animal owners were cultivator and the percentage was 54%. Other 33% was homemaker and remaining 2% were engaged in official job. Contrariwise, 43% pet owners were engaged in official job. The homemaker (48%) who has free time remaining in the city rear pet animal.
Food animal owner, 63% were experienced and 31% were highly experienced. Here experience of owner means duration of rearing animal. Highly experienced owners normally know many things about housing, feeding, and breeding and take care of animal. In case of pet animal owners, 49% were less experienced, 40% were experienced. However, huge number were less experienced, but their educational background was high. Therefore, they know many things about management. 
3.3 Information about castration procedure for ruminants (N=200) and pet animals (N=40):
	Characteristics
	Category
	Frequency (%) 
N=200;Goat (193) and Sheep (7)
	Frequency (%)

N=40, Dog (35) and Cat (5)  

	 Idea about disinfectant
	Present 
	148(74)
	38(94)

	
	Absent 
	52(26)
	2(6)

	Idea about pre-anesthesia, anesthesia, analgesia
	Present 
	16(8)
	32(81)

	
	Absent 
	184(92)
	8(19)

	Castration performed by
	VS (Veterinary surgeon)
	26(13)
	39(98)

	
	VFA ( Veterinary Field Assistant)
	110(55)
	1(2)

	
	Quack
	64(32)
	0(0)


Disinfectant is a chemical destroy organism. There are many organism surrounding our environment which is pathogenic can produce infection, pus formation, septicemia and eventually death. So before and after any operation disinfectant is a vital element for saving life. Analgesics are the medication that acts to relieve pain (Anderson et al., 2005). 

Pre-anesthesia, anesthesia are the chemical, used for decreasing of pain (Battablia et al., 1981). Vigorous pain can causes huge amount cytokine release (Zhang et al., 2007); excess cytokine in body can create cardiac arrest, shock. As animals are living organism, they have pain sensation like us. Therefore, it is inhuman giving them pain duration any operation without using anesthesia. 

Information about castration procedure for ruminants and pet animals, this table shows that the frequency of using these chemical in case of food animal castration and pet animal castration. Food animal owner (74%) have idea about disinfectant, where 94% pet owner know about disinfectant. Not only pet owner know about disinfectant but also 81% know about anesthesia, analgesia. It is not important for owners that they have to know details about these chemical mode of action, dose. However, they have to know about the significance of these chemical. They could be able checking of using these chemical, when they will know about the significance.     
Normally castration is performed by veterinary surgeon (VS) or by veterinary field assistant (VFA) at Upazilla Veterinary Hospital (UVH). VS, who is the main doctor of hospital sometime let VFA to completing castration when there is huge patients. According to the study 55%, owners prefer VFA and 32% owners prefer quack who have no degree even. To know the cause of preference we asked some question and they gave following logic:
VFA and Quack are available near the farm area and take few money for castration at farm or home. For saving time and money and transportation difficulties, food animal owners choose the quacks for castration of their animals.
On the other hand, 98% of the pet animal owners choose the veterinarians for the castration of their pets because most of the pet animal’s owners are literate enough. To know the cause of preference we asked some question and they gave following logic:

Owners have idea about importance of disinfectant, anesthesia, analgesia etc. They trust on veterinary surgeon and they check whole activity of castration procedure to ensure welfare.
Comparing result of two groups:
After study of these information, it is clear that pet animal owners have enough knowledge & awareness about castration procedure, welfare of animals than domestic owners. Besides town people get lot of facilities than rural side, that is significant for castration and welfare.
3.5 Age of castration:
Determining the optimal age to perform castration depend upon several factors, breed, body size. To inactivate testis first requirement is to maturation of male reproductive organ (Margaret et al., 2008). If reproductive organ remain immature then it may be functional later. 
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                                     Figure 2: Common age percentage of different animals
In this study most case on goat, sheep, dog and cat. For that proper age is goat- 4weeks to 4months, sheep > 2weeks, dog;cat- more than 6 months(Clara et al., 2017). Best time for castration is when they are very young (a few days old). If castration is carried out then, the operation is easier and more successful and the wound heals very quickly (Booker et al., 2009).
Graphical figure express that in case of goat and sheep castration, among 10 cases about 5 cases remain between 50-70days, 4 cases animals age remain among 30-50 days. The time limitation of 30-50days considerate appropriate for castration, according to data this percentage is little. In addition, remaining one cases about more than 70days. 
In case of dog cat mostly among 7-9 month aged animal castrated which is about 7 cases among 10cases, and it is considerate appropriate time for dog,cat. Other 2 cases more than 9 month and about one is among 5-7 month. When animal have any diseases, injures or health issue time suggested more than 9 month. However, castrating too late can lead to inadvertent breeding (Bretschneider et al., 2005).
3.8 Use of chemical before castration:
In term of Burdizzo castration, most people did not use any anesthesia. Very little number use just viodin solution, where most people did not use disinfectant even. Even in case of normal blade castration didn’t use anesthesia, disinfectant. That image is common in rural than urban site.
	Agent
	Number of case (N=240)
	Percentage (%)

	Only disinfectant
	142
	59

	Lidocaine
	26
	11

	Xylazine\ketamine
	34
	14

	No anesthesia, no disinfectant
	38
	16


Lidocaine is a amide local anesthetics apply on the body surface to reduce nervous sensation (Ting et al., 2003). Local anesthetics are more safe and easy to use than the general anesthetics. However, local anesthetics used before surgery may decrease the requirement for potent injectable or inhalant general anesthetics. Xylazine is an analogue of clonidine and it is used for sedation, anesthesia, muscle relaxation and analgesia in animals such as horse, cattle and other non-human mammals (cotzee et al., 2011).  Local anesthetic is available in any dispensary. Nonetheless, lidocaine was applied in 26 cases among 240 castration cases. Within 40 pet castration, 34 were applied with xylazine or ketamine. Disappointingly just disinfectant was applied in 142 castration. Predominantly which was domestic animal castration. In addition, disinfectant have no pain minimization property. This information shows potential welfare drawbacks.       
3.9 Post-operative treatment:

[image: image3.emf]painkiller

61%

Antihista

12%

Antibiotic

27%

painkiller

Antihista

Antibiotic


                                            Figure 3: Drug practice after castration
Castration procedure damage the tissues induced pain and infection (Cotzee et al., 2013). Damaged tissue can be a source of serious complication, if the patient do not medicate properly. Antibiotic drugs are commonly used to treat infectious diseases that caused by bacteria and certain other organism. There are many different classes of antibiotics available for use in animals. Antihistamines that selectively block specific histamine receptors. It is used in the treatment of allergies and other conditions in which it is desirable to neutralize histamine in cattle, horses, sheep, swine, dog and cats. Painkiller are types of drugs used to relieve pain include opioids, nonsteroidal anti-inflammatory drugs (NSAIDS), and corticosteroids.

By evaluation of the case study, it reveals that people applied painkiller in 61% castration, where antibiotics applied rate was 27% and antihista was 12%. The cause of not using antibiotics was lack of supply at upozilla veterinary hospital. For this, some patients came back with complication like necrosis, swelling, pus formation, miyasis, hemorrage etc.
Outcome of castration:
Several papers proves that there have some effect on the mean carcass lean and fat percentage. Considering two group one was castrated and other was intact group. Sample animal was goat. At the starting 60 kids were divided into two groups of similar mean live weight, and housed in individual pens and fed a pelleted total mixed diet ad libitum. 
The average daily gain, daily feed intact and feed conversion ratio for each period between the two treatments groups did not differ. The mean live body weight, daily weight gains, daily feed intake and feed conversion ratio were however significantly affected by the fattening period (Zamiri et al., 2012).
Overall, the mean carcass lean and fat percentage were significantly different (Severin et al., 2016) between the intact (68.8% and 8.5%) and castrated (65.4% and 12.5%) animals (. The mean carcass bone percentage was not significantly different between the intact (21.5%) and castrated (20.9%) animals. Meat from the castrated kids recorded a milder smell than meat from the intact males
Image Gallery





CONCLUSION
In general, castration process is done in rural sides mostly in the case of domestic animals, not well organized. Most of the villagers rear goat, sheep, cattle; small scale to prevent their impoverished. They do not know the significance of disinfectants, anesthesia, and post-operative treatment. Even they allow the quack to perform castration, where they do not follow the minimum standard. Not only a lack of awareness, knowledge but also a lack of chemical, skilled people are the main cause of not following the minimum standard. 
 The hopeful and satisfactory point of this study is the castration process well organized in the case of pet animals because of establishing many veterinary hospitals in the city areas. People living in town or city mostly rear pet animals, getting huge facilities from these government and non-government hospitals. Beside owners are more aware of their pets. Owners check the process whether standard or not and they prefer skilled person.
Recommendation to improve the castration process:
I) To increase awareness, the quality of castration towards remote areas especially D & B graded areas have to improve first. Several campaigns, training programs, workshops can accelerate these activities. 
II) Training programs and campaigns should be occurred frequently (less than one-year interval) in those areas where proper castration procedures are not maintained.
III) The communication process between doctors and owners will be both directions. Like not only owners give information to doctors, but also doctors should sometime ask them facing problems or difficulties. 

IV) The availability of chemical products necessary for this process along with an increasing number of expert people will surprisingly accelerate this program.
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APPENDIX
QUESTIONNAIRE
Study on castration process, socio-economic status of owners and welfare management.
1. Date.. .. .. .. 
2. Case No.. .. .. …
3. Questionnaire fill up by.. .. ( Intern student)
     Name:.. .. ..
     Name of  Upazilla Veterinary Hospital.. .. .. .. ..
     Name of  Upazilla.. … … ..                                                     District:.. .. .. ..
4. Owners preface:
A) Name of the farmers
B) Name of the village .. .. .. Union.. ..  Upazilla.. 
C) Mobile number of owners..
5. Owners details:
	SL NO
	Age ( Years)
	Education
	Occupation
	Experience

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


6. Patient details:
           I) Age..          II) Body weight..           III) Species…       IV)Breed..     IV) sex….
           V) Temperature…                      IV) Having diseases or Complication    Yes/NO
If yes then, name of disease or complication……………..
7. Number of animal at farm or home.. …
8. Objectives of castraion.. … … … …
9. Health condition of animal-  1. Healthy         2. Moderate                3. poor                4. very poor
10. Restraining of animal
I. Casting the animal.. … … 
II. By human handling … … …
III. Pre-anesthesia… … ...
If  pre- anesthesia used then name of anesthsia … … … …                  Dose… … … 
11. Use of disinfectant … … … …  Yes\No . If yes then name of disinfectant … … 
12. Castrator…
	Category
	Right sign

	VS ( veterinary surgeon)
	

	VFA ( veterinary field assistant)
	

	Quack
	


13. Use of Anesthesia … … … … … … Yes/No.
     If yes then, name of anesthesia … … … …                                Dose… … … … … 
14. Method of castration
I. Burdizzo’s castrator… … … 
II. Rubber ring… … …  
III. Surgical   …. open covered \open uncovered.                             
15. Use of TT ( Tetanus Toxoid) before surgery  … … … … Y\N
16. Use of ATS ( Anti Tetanus Toxoid) after surgery… … … … 
17. Antibiotic use …. yes\no 
     If yes then    I.  Streptopen+penicillin… … … 
                          II. Tetracyclin… … … 
                          III. Penicillin… … … … 
                          IV. Ciprofloxacin… … … 
                          V. Gentamycin… … … 
18. painkiller use … … … Yes\No
  If yes then , name of agent … … .. .                       Dose… … … 
18. Antihistamin use … … … Yes\No 
        If yes then, name of agent … … … …                              Dose… … … 
19. Castration influence on body weight and meat quality … 
A) Castrated group                    B) Intact group
I. Age                                         I. Age 
II. Food list                                 II. Food list      
III. Body weight                         III. Body weight    
IV. Management                         IV. Management 
20. Others … … 
A. Does the owner know about disinfectant, anesthesia, analgesia… … … 
Disinfectant …………………Yes/No

Pre-anesthetic………………...Yes/No

Anesthetic…………………….Yes/No

Analgesic……………………...Yes/No

21. Limitation for castration process … … … …
          A)

          B)
22. Suggestion for improvement of castration process… … … … 
          I)

          II)

            Signature of interview… … …  
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