CHAPTER – I
INTRODUCTION

Black Bengal Goat is one of the domestic animals in Bangladesh. The goats are known to be famous for their  adaptability , prolificacy , delicacy of meat and superior skin quality. They have tremendous demand all over the world due to production of extra ordinary quality meat and skin ( Islam et al 1991 ; Singh et al 1991 ; Singh et al .1991b) .  In Bangladesh, now a days natural breeding is commonly practised in case of Black Bengal Goat. In case of natural breeding many diseases may be transmitted. The distribution of Black Bengal Goats are scattered in our country. The proportion of buck is not uniformly arranged. In some cases when the does are in estrus, bucks are not available for natural breeding..So, AI in goats is very important in our country. A reliable means of inseminating goats with frozen thawed semen would be advantageous, not only for commercial breeders interested in genetic improvement of their stock,but also for smaller producers who cannot afford a breeding buck of their own and for their neighbours who have a problem with the smell of a billy goat in their yard. For this reason the natural breeding  is very costly in our country. A voluminous proportion of semen is lost by the natural breeding every year. After all, artificial insemination is very important in Bangladesh as well as in the subcontinent. Though artificial insemination is the very important tools  for the breeding of animals,the anatomical features of cervix regarding artificial insemination is also very important. Modern method of inseminating cattle ( rectal palpation) differ from that of breeding goats due to the anatomical difference of the reproductive organs specially the cervix of uterus. Cervix of uterus play a key role in artificial insemination as it is the external entrance which must be located and penetrated with the inseminating instruments. The Capra hircus species is the least understood compared to cattle, sheep and pig. Description of goat is usually made as if it is identical with sheep ( Smith , 1986) . Frozen thawed semen results in satisfactory fertility in goats provided that the sperm are deposited deep into or through the cervix. In the ewe this is difficult. Therefore, insemination into the uterus with the aid of a laparoscope has been necessary to achieve high fertility. Recently Maxwell et al. (1999) used intracervical insemination successfully by adding seminal plasma to cryopreserved ram sperm before it was used for insemination. Because of the difficulty of insemination, general management and low value per animal, AI, particularly of sheep is not widespread. Some work on the morphology, physiology, pathology of reproductive organs of the goat ( Epelu- Opio et al., 1988; Moreira,et al., 1991; Sattar and Khan; 1988; Torres and Badiongan, 1989) has been reported in different countries. But very little is known about the anatomy of the reproductive tract specially cervix related to AI of Black Bengal goat. Therefore the present articles presents the information of the anatomy of the cervix of Black Bengal goat to aid in the successful transcervical AI in order to improve the kidding rate of Black Bengal goat.
CHAPTER- II
REVIEW OF LITERATURE

Artificial insemination is the very important tools for the breeding of animals. Anatomical features of cervix regarding artificial insemination of sheep have been studied.

Artificial insemination through the transcervical  passage is very important. The lambing rate obtained following cervical artificial insemination with frozen semen in sheep is low mainly due to the inability of fro/en-thawed sperm to traverse the tortuous nature of the cervical canal (S.M.K Naqvi et al.. 2002).

The anatomy of the sheep cervix is highly variable between animals and any explain the differing success of transcervical Al between individuals (Kershaw CM et al. 2005)

The cervical canal of the ewe does not allow for the consistent transcervical passage of insemination instruments. To define the factors affecting transcervical passage, the gross anatomy of the cervix and canal were studied (G.W. Halbert et al.. 1990)

A detailed examination of the cervical canal could be used to design new catheters for Al to achieve deeper cervical penetration and therefore better fertility results (M. Kaabi et al..2006).

There was a significant linear increase in fertility as the depth of insemination increased (b=6.6 – 12.2%) per cm past the cervical os) (J. Eppleston et al., 1994).

Knowledge of cervical rings are important in case of Al because the rings may act as a physiological barrier. Casts of the inside of the cervical lumen show its convoluted structure consisting of six circular folds, the second fold being eccentric to the other concentric folds and acting as a physiological barrier (Acta Anat, 1984).

In case of cow four large circular folds (4cervical rings) are present in cervix. (H. Dieter Dellmann & Jo Ann Eurell, 1998)

ANATOMY OF CERVIX 

There are many literature on the anatomy of cervix. The narrow neck or cervix of the uterus of there an mammals projects into the vagina as the lips of the cervix. These surround the opening or as uteri of the uterus into the vagina.

The uterus is divided into 2 parts, the body and the cervix. On the surface, about midway between 2 ends, is a slight constriction know as the isthmus corresponding  to this on the inside is a narrowing of the cavity formerly known as the internal   orifice of the uterus. The part cranial to the isthmus is the body, caudal to it, the cervix. The cervix (neck) is the portion of the uterus between the isthmus and vagina. It is about 20 cm long, and the end toward the premium protrudes into the cavity of the vagina as a free extremity. The vaginal portion of the cervix projects into the cavity of the vagina the free end resting against the dorsal wall. The canal of the cervix is somewhat flattened & wider in the middle than at either extremity. It communicates through the external orifice with the vaginal cavity. The wall of the canal has an anterior and a posterior longitudinal ridge, from which proceed a number of small oblique columns, the palmate folds which give the appearance of branches from the stem of a tree. To this arrangement, the name arbor vitae uterine is applied. The folds on the two walls aren’t opposed exactly, but fit between one another to close cervical canal.

The cervix of the cow was about 10 cm long; its wall was very dense and about 3 cm in thickness. Its lumen or the cervical canal, was spiral, and ordinarily was tightly closed. It was clearly marked from the body of the uterus and the vagina, so that the external and internal orifices both were quite distinct (Getty, 1975).

The thick walled cervix of the uterus can be palpated transrectally & forms a sphincter controlling access to the uterus. The lumen of the cervix is the cervical canal, which is formed by & often almost  occluded by mucosal folds. These folds are arranged longitudinally in the mare, cat and dog. In the cow the lumen is obstructed by circular folds (plicae circulars) in the pig these folds form rows of prominces which interdigitate into the lumen of the canal, resulting it’s occlusion. 

HISTORY OF ARTIFICIAL INSEMINATION IN GOAT:
The early development of Al in sheep on a major scale began in Russia (Milovannov, 1964; Maule, 1962), where the collective farms provided an ideal arrangement for establishing AI programs. China also has extensive sheep AI programs. Artificial insemination spread to central Europe and also was widely applied commercially in France and Brazil (Anderson, 1945; Maule, 1962; Foote, 1999). The techniques for semen collection and artificial insemination in sheep and goats have been described in detail (Evans and Maxwell, 1987). Semen quality and breeding efficiency are affected by season.

Both rams and bucks can be trained to serve the artificial vagina. However, for obtaining semen from a large number of rams in the field, electroejaculation is a useful procedure, pioneered by Gunn (1963) and applied to many species (Dziuk et al., 1954). Much of the early research in the western world on extenders for sperm, freezing of semen, and AI techniques was done by Emmens and Blackshaw, followed by Salamon and Maxwell in Australia, and Dauzier, colas, and cortell in France (Corteel, 1981; Salamon and Maxwell, 1995a, b; Maxwell et al., 1999).

Buck sperm cryopreservation is more successful than the cryopreservation of ram sperm. The techniques and media for freezing semen such as with egg yolk-tris-glycerol were modified (Corteel, 1981; Salamon and Maxwell, 1996 a; Maxwell and Watson, 1996; Amoah and Gelaye, 1997) from procedures developed for bull sperm (Davis et al., 1963).

Frozen – thawed semen results in satisfactory fertility in goats provided that the sperm are deposited deep into or through the cervix. In the ewe this is difficult. Therefore, insemination has been necessary to achieve high fertility. Recently, Maxwell et al., (1990) used intracervical insemination successfully by adding seminal plasma to cryopreserved ram sperm before it was used for insemination. Because of the difficulty of insemination, general management and low value per animal AI, particularly of sheep, is not widespread.

CHAPTER-III
MATERIAL AND METHODS
Study area: 
The study was conducted on female Black Bengal Goats slaughtered at 4 abattoirs in Chittagong District. The abattoirs were Hathazari, Jhaotala bazar of Pahartali, CTG Cantonment (R.V.F.C) and Banskhali.

Duration of the study: 

For this study, collection of female reproductive tract from female goats, were started from 15th June and ended with 7th August, 2009.

Sample collection : 
A group of 56 black Bengal goat does genital organs were collected from the slaughter house.

Laboratory and Sample preparation: 
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Before the measurement all logistics were collected and prepared in the laboratory. A metric ruler, an electronic balance, a large dissection tray and hand gloves were collected. The tray were placed on laboratory table in bright light area. Thawing was carried out by placing the frozen specimens in cold water. 
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Procedure followed: 
The cervix portion of the uterus mainly collected. The reproductive tracts were measured using metric rule, thread and hand lens. The cervical length was measured from the external cervical ring the vagina to the internal cervical ring of the uterine body. The diameter were also calculated.  The anatomy of the sheep cervix is highly variable between animals and may explain the differing success of transcervical AI between individuals. This study aims to quantify the variation in cervical anatomy and cervical penetration. The morphology of the cervical external os was classified as slit, papilla, duckbill, flap or rose. An inseminating pipette was inserted into the lumen and the depth of penetration recorded. The cervix was opened longitudinally, its length recorded, the number of cervical ring counted and the arrangement of those rings graded. 

CHAPTER-IV
RESULTS & DISCUSSION

Table-1: The mean length and width of tubular part of reproductive tract of Black Bengal goat
	Organ
	Measurement
	Mean ± SD

	Cervix
	Length(cm)
	3.280±0.80

	
	Width(cm)
	1.741±0.30



Table – 2 : The mean numbers of rings of cervix of Black Bengal goat.

	Organ
	Mean numbers of rings of cervix

	Cervix
	05


Table – 3 : The type of cervical opening of Black Bengal goat
	Type of cervical opening
	Number

	Duckbill 
	28

	Rose 
	19

	Slit
	9


Cervix:

Cervix is a sphincter, muscle like structure, which form a physiological barrier between the vagina and uterus. The mean length and width was recorded as 3.280±0.80 and 1.741± 0.30 cm respectively in Black Bangle goat (Table -1). The mean number of rings of cervix were 05 (Table-2). There were found 28 duckbill type, 19 rose type and 9 slit type of cervical opening (Table-3).
The Length of cervix recorded in this study was in agreement with the result (3.43 cm) obtained by Hossain Akand (2000) and is slightly higher than the value (4 cm) reported by Sisson and Grossmen (1972).Where as the width recorded during present study was in agreement to the result (1.70 cm) obtained by Hossain Akand (2000) and slightly higher than the value (1.07±0.17) reported by Adigwe and Fayemi (2005).

These values are  shorter than published values of 5.5cm for the respective organ in goats (Smith 1986).
As recorded in this study, the differences in the dimensions of cervix of reproductive tract for goats compared to the ewes might have been due to species differences. The differences between the results in this study and published results in goats might be due to breed difference. Feeding of goats on bush leaves, dry fodder or grasses with less supplemented feeds from two or three weeks of age have also bun shown to cause retarded growth and development of the reproductive tract (Obwolo, 1992). Differences in size of reproductive tract may also be due to climatic effects as young  goats in the tropics have to contend with the effects of the first dry season when growth may be seriously retarded. Pregnant does with higher nutritional status produce heavies kids than those with poor nutrition (Akusu, 1987; Singh et al ., 1992; Oyeyemi et al., 2001) and this may affect the size of the reproductive tract of kids.
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Figure: 3 Duckbill type of external os of cervix.

CHAPTER-V
CONCLUSION

The present study was planned to establish baseline data on the normal dimensions of cervix of the reproductive tract of the Black Bengal goats. The mean length of the cervix of Black Bengal goat were 3.280± 0.80 cm, mean diameter 1.741±0.30 cm and mean number of rings were 05. There were found 28 duckbill type , 19 rose type and slit type of cervical openings. It needs further study to add sufficient information for the successful application of AI.
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Appendix-1
Cervix:-

	Sl. 
	Type
	Length (cm) 
	Width (cm)
	No. of. Rings

	1
	Duckbill 
	2.7
	1.6
	5

	2
	Duckbill
	3.2
	2
	5

	3
	Duckbill (Open)
	4
	1.8
	5

	4
	Duckbill (Open)
	3.6
	2
	4

	5
	Rose close
	5
	1.7
	6

	6
	Slit (C)
	2.8
	1
	4

	7
	Rose (O)
	5
	1.7
	4

	8
	Rose (O)
	5
	2
	6

	9
	Duckbill 
	2.9
	1.8
	6

	10
	Duckbill
	2.7
	1.3
	5

	11
	Rose 
	2.2
	1.3
	6

	12
	Duckbill
	3.5
	1.5
	6

	13
	Slit (C)
	3.2
	2
	5

	14
	Slit (C)
	3
	1.5
	5

	15
	Duckbill 
	2.7
	1.7
	5

	16
	Duckbill
	3.1
	1.9
	5

	17
	Duckbill 
	4.1
	1.7
	4

	18
	Duckbill
	3.5
	1.9
	6

	19
	Rose (C)
	4.8
	1.6
	4

	20
	Slit (C)
	2.7
	1.1
	4

	21
	Rose (O)
	4.9
	1.6
	5

	22
	Rose (O)
	      4.4
	2.1
	5

	23
	Duckbill
	2.8
	1.9
	6

	24
	Duckbill 
	2.6
	1.2
	6

	25
	Duckbill
	2.1
	1.4
	5

	26
	Rose (O)
	3.6
	1.6
	6

	27
	Duckbill (O)
	3.2
	2.1
	6

	28
	Slit (C)
	3.1
	1.4
	5


Appendix-1 (cont.)
Cervix:-

	Sl. 
	Type
	Length (cm) 
	Width (cm)
	No. of. Rings

	29
	Duckbill 
	3.2
	1.5
	4

	30
	Duckbill
	2.2
	1.2
	4

	31
	Duckbill (Open)
	2.5
	2.1
	5

	32
	Duckbill (Open)
	3.1
	1.6
	5

	33
	Rose close
	3.2
	1.7
	5

	34
	Slit (C)
	2.4
	1.6
	5

	35
	Rose (O)
	5
	2.1
	5

	36
	Rose (O)
	2.7
	1.9
	5

	37
	Duckbill 
	3.2
	2.1
	6

	38
	Duckbill
	4
	2.1
	4

	39
	Rose 
	3.5
	2.2
	4

	40
	Duckbill
	5.1
	1.9
	5

	41
	Slit (C)
	2.9
	1.5
	5

	42
	Slit (C)
	5.1
	1.3
	6

	43
	Duckbill 
	3.4
	1.4
	4

	44
	Duckbill
	2.8
	1.7
	4

	45
	Duckbill 
	2.5
	1.8
	5

	46
	Duckbill
	2.3
	1.9
	5

	47
	Rose (C)
	3.4
	2
	5

	48
	Slit (C)
	3.1
	2.2
	5

	49
	Rose (O)
	3.1
	2.1
	6

	50
	Rose (O)
	3.2
	1.7
	6

	51
	Duckbill
	2.9
	2.3
	4

	52
	Duckbill 
	2.5
	2.2
	4

	53
	Duckbill
	4.1
	1.9
	5

	54
	Rose (O)
	4.2
	1.6
	6

	55
	Duckbill (O)
	2.9
	2.2
	5

	56
	Slit (C)
	2.6
	2.1
	5
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ABSTRACT
The cervical portion of the reproductive tracts of 56 adult, female Black Bengal goats were measured using metric rule,thread and lens. The cervix is a sphincter like muscular structure which form a physiological barrier between the vagina and uterus. The mean length of the cervix were 3.280±0.80 cm. The values for diameter of the cervix were 1.741±0.30 cm.  The mean ring numbers present in the cervix were 05. There were found 28 duckbill type, 19 rose type and 9 slit type of cervical opening.


Keywords: Evaluation, Anatomical feature, cervix, AI, Black Bengal goat.
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Figure:  2 Folds of the cervix of goat
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Figure: 1 Measuring the length of cervix with measuring tape
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