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An Najah National University 
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Dep. Of Animal Production 
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year 
2
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  Semester/ 2014-2015 

Compulsory / Elective Compulsory Course with 3 credit Hours (2 Theo + 1 Prac) 

Prerequisites 

 
95330 Animal Physiology 

Course 

Contents 

(description) 

Study of the functions of reproductive organs of farm animals, 

endocrine glands and hormonal regulation of reproduction, 

synchronization of estrus and improving reproductive performance 

of farm animals, collection, testing, refrigeration and freezing of 

semen, methods and techniques of artificial insemination in all farm 

animals. 

Course Objectives In general, this class is designed to teach the student reproductive 

management of the female. In addition, andrology is covered in this 

class. This class will take advantage of all previous courses that 

covered related materials to animal reproduction. This includes 

animal physiology, cattle production and sheep and goat 

production.  

The practical part of this class is designed to teach the student how 

to perform detailed reproductive examination of the female and 

male domestic animals. 
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Intended learning 

Outcomes and 

Competences 

 

At the end of this course students should be able to; 

1. Describe the reproductive anatomy and reproductive function in 

domestic animals.  

2. To familiarize students with physiological and endocrinological 

events which constitute the reproductive 

cycle. 

3. understand reproductive management of the female and male 

animals 

4. Discuss factors affecting efficiency of reproduction in animals.  

5. Describe and discuss estrus synchronization and embryo transfer 

programs 

6. Demonstrate proper artificial insemination techniques in cattle.  

7. Demonstrate proper semen handling and pregnancy diagnostic 

techniques.  

8. Evaluate the collected semen by the macroscopic and 

microscopic semen examinations. 

9. Inseminating cows and Applying hormones and sponges for 

estrus synchronization 

Textbook and  

References 

(Online Resources) 

1. Applied Animal Reproduction (6th Edition) 

Prentice Hall; 6 edition (2003) 

ISBN-10: 0131128310  

2. Course notes 

3. PowerPoint lectures 

 

Assessment Criteria Activity Percent (%) 

Midterm Exams (2 exams) 30 

Laboratory practical exams 30 

Final Exam 40 

Total 100 
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Course Syllabus 

Physiology of Reproduction and AI (Theory) 

Chapter Main title 
 No. of 

lectures 

1 Female Reproductive System  3 

2 Male Reproductive System  3 

3 Spermatogenesis   3 

 First exam 26/2/2015 1 

4 Reproductive endocrinology  5 

5 Reproductive Patterns  4 

6 Physiology of Fertilization 
 3 

7 Gestation  3 

 Second Exam 9/4/2015 1 

8 
Parturition and care of Parturient 

animals 

 
3 

9 Synchronization of estrus  2 

10 Embryo Transfer in Cattle  1 

 Final Exam  1 

   33 

 

 

Physiology of Reproduction and AI( Practical) 

Title 
No. 

of lab 
Type 

Dissection a slaughterhouse material (genital organs) 1 Practical 

Clinical Examination of the  male & Female Genital Tract and 1 Practical 

Introduction and History of Artificial Insemination 

Methods of Semen Collection 

1 Theory 

Semen Collection by Artificial Vagina from bull and ram 1 Practical 

Chemical characteristic of seminal plasma, Ultra structure of sperm 

Macroscopic evaluation of semen, Gross Examination 

2 Practical 

Sperm Cell Morphology & Differential Staining of Live and Dead Sperm, 1 Practical 

Semen Processing, Storage, Thawing, and Handling, 

Buffer Solutions Used in Semen Diluters 

1 Practical 

Preservation of semen, Semen processing for cooling 1 Practical 

Storage and Handling of Bull Semen, Processing Boar, Ram, Stallion and 

Buck Semen 

1  

Insemination Techniques & Cow  insemination Training 1 Theory  

Pregnancy diagnosis 

by rectal palpation 

by ultrasonography  

2 Practical 

Final Exam 1  

 14  
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Chapter 1 
The Female Reproductive System 

 
 The female reproductive system, as illustrates for the cow in Figure 2-1, consists of  
 two ovaries and the female duct system. 
 The duct system includes the oviducts, 

 uterus, 
 cervix, 
 vagina, and  
 vulva. 

 The origin of the ovaries is the secondary sex cords of the genital ridge. 
 The genital ridges are first seen in the embryo as a slight thickening near the kidneys. 
 The duct system originates from the mullerian ducts, a pair ducts which appear during 

early embryonic development (Chapter 8). 
 An overview of the organs of reproduction for the female and the major functions of 

these organs is shown in Table 2-1.  
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2-1 Ovaries  
 The ovaries are considered the primary reproductive organs in the female. 
 They are primary because they produce the female gamete (the ovum) and the female 

sex hormones (estrogens and progestins). 
 The cow, mare, and ewe are monotocous, normally giving birth to one young each 

gestation period. Therefore, one ovum is produced each estrous  cycle. The sow is 
polytocus, producing 10 to 25 ova each estrus cycle and giving birth to several young 
each gestation period.  

 The ovary of the cow is described as almond-shaped, but the shape is altered by 
growing follicles or copora lutea. 

 The average size is about 35x25x15mm. 
 The size will varies among cows, and active ovaries are larger than inactive ovaries. 

Therefore, one ovary is frequently larger than the other in a given cow.  
 The ovaries of the ewe and doe (goat) are almond-shaped and less than half the size 

of those of a cow. 
 The ovaries in the mare are kidney-shaped and are two or three times larger than 

ovaries of a cow. 
 The ovaries in the sow are slightly larger than those found in the ewe and appears as a 

"cluster of grapes". 
 The ovary is composed of the medulla and its outer shell, the cortex. 
 The medulla is composed primary of blood vessel, nerves, and connective tissue. 
 The cortex contains those cell and tissue layers associated with ovum and hormone 

production. 
 The outermost layer of the cortex of the ovary is the surface epithelium.  
 The surface epithelium because it was believed to be the origin of female germ 

cells (oogonia).  
 It is now known that germ cells do not arise from this epithelial layer. They arise 

from embryonic gut tissue and then migrate to the cortex of the embryonic 
gonad.  

 Just beneath the surface epithelium is a thin, dense layer of the connective tissue, the 
tunica albuginea ovarii.  

 Below the tunica albuginea ovarii is the parenchyma, known as the functional layer 
because it contains ovarian follicles and the cells which produce ovarian hormones.  

 It is accepted that all primary follicle are formed during the prenatal period of the 
female. the greatest number are found in the fetal gilt 50 to 90 days postconception; 
the fetal calf 110 to 130 days postconception.  

 A primary follicle is a germ cell surrounded by a single layer of follicle (granulosa) cells. 
They are located in the parenchyma and are frequently seen in groups called egg 
nests.  

 It is estimated that approximately 75,000 primary follicles are found in the 
ovaries of a young calf.  

 With continual follicular growth and maturation throughout her reproductive life, 
an old cow may have only 2500 potential ova.  

 Some potential ova reach full maturity and are released into the duct system for 
possible fertilization and development of offspring.  

 Most start development and become atretic (i.e., they degenerate). Therefore, the 
potential harvest of that could produce offspring is far greater than is actually realized.  
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 Follicles are in a constant state of growth and maturation, A histological section of the 
cortex of a reproductively active female will reveal these maturation stages (Figure 2-
2).  

 The primary follicle has been described. This stage is followed by a proliferation of 
granulosa cells surrounding the potential ovum. A potential ovum surrounded by two or 
more layer of granulosa cells is secondary follicle. 

 Later in the development, an antrum (cavity) will form by fluid collecting between the 
granulosa cells and separating them. When the antrum has formed, the follicle is 
classified as a tertiary follicle.  

 The mature tertiary follicle, which appears as a fluid-filled blister on the surface of the 
ovary, is also called a Graafian follicle.  

 The fluid in the antrum of a tertiary follicle is called liquor follicli. It is a viscous fluid that 
is rich in steroid reproductive hormones. particularly estrogens.  

 Recently a number of other reproductive hormones as well as nonhormonal factors 
that help regulate the function of the ovary have been identified in follicular fluid 
(Chapter4).  

 

 
Figure 2-2 Diagram of structures that can be identified in a cross section of an ovary of a 
reproductively active female. Different maturation stages for follicles and the corpus luteum 
can be observed.(Adapted from Patten. 1964. Foundations of Embryology.(2nd ed.) McGraw-
Hill.)  
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Layers in the Graafian Follicle 
 Several cell layers in the Graafian follicle have been identified and are of functional 

importance (Figure 2-3). 
 The outer, more fibrous cell layer is the theca externa . 
 Inside this layer is the theca interna.  
 These two cell layers are supplied with blood by capillary network and can be 

differentiated microscopically with special histological staining techniques.  
 Thecal cells and the capillary network are acquired as the follicle enlarges and pushes 

into the medulla.  
 A basement membrane separates the theca interna from the innermost cell layer, the 

granulosa cells, and prevents entry of the vascular system into these cells (Figure 2-4 
).  

 The granulosa cells surround the antrum. In addition, the cumulus oophorus, a hillock 
(mound) of granulosa cells, is located at one side of the antrum.  

 The potential ovum rests upon the cumulus oophorus with other granulosa cells 
extending around the potential ovum.  

 The granulosa cells surrounding and in immediate contact with the potential ovum are 
termed the corona radiata. 

 Both theca interna and granulosa cells are involved in production of estrogen.  
 The theory is that the theca interna cells produce testosterone, which diffuses through 

the basement membrane for conversion to estrogen by the granulosa cells.  
 In addition, granulosa cells are the progesterone producing cells in the corpus luteum. 

They also secrete other compounds that have been identified in follicular fluid help 
regulate the function of the ovary.  

 when ovulation occurs. the follicle ruptures expelling the liquor folliculi, some granulosa 
cells, and the potential ovum (oocyte) into the body cavity near the opening of the 
oviduct.  

 At the time of expulsion, the oocyte is surrounded by the corona radiata and a sticky 
mass containing other granulosa (cumulus) cells which aid the oviduct in picking up the 
oocyte and moving it down the oviduct.  

 In some species the corona radiata is present at the time of fertilization. In other 
species these cells are shed quickly and are not present when fertilization occurs.  

 
Figure 2-3 Functionally important features of a Graafian follicle,  
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Other structure on the Ovaries  
  With rupture of the follicle, bleeding occurs and a blood clot forms at the ovulation site. 
 The ruptured follicle with its blood-filled cavity is called a corpus hemorrhagicum.  
 The corpus hemorrhagicum is replaced by the corpus luteum, which forms rapidly by 

proliferation of a mixture of theca externa, theca interna, and granulosa cells.  
 Granulosa cells, which form the main component of the corpus luteum, enlarge and 

acquire a large amount of mitochondria and other intracellular structure involved in 
synthesis and secretion of progesterone.  

 The corpus luteum is a solid, yellowish body which only ovarian source of these 
progestins.  
 In a Holstein heifer between 1 and 4 days of the cycle, the average diameter of 

the corpus luteum is 8mm.  
 Between 5 and 9 days, it has grown to an average of 15mm. 
 The average maximum size of 20.5mm is reached in 15 or 16 days in a heifer 

that is not pregnant.  
 It then regresses in size with an average diameter of 12.5 mm at 18 to 21 days. 

 When the corpus luteum regresses, it no longer produces progestins. It loss its 
yellowish color, eventually appearing as a small white scar on the surface of the ovary, 
which is called a corpus albican.  

 If the animal is pregnant, the corpus luteum will not regress until late pregnancy for 
most species, but species differences do exist (Section 8-5).  

 
2-2 Oviducts  

 The oviducts (also called fallopian tubes) are a pair of convoluted tubes extending from 
near the ovaries to and becoming continuous with the tips of the uterine horns.  

 Their functions include of ova and spermatozoa, which must be conveyed in opposite 
directions. In addition they are the site of fertilization and the early cell divisions of the 
embryo.  

 Histologically, they contain three distinct cell layers.  
 The outer layer, basically connective tissue, is the tunica serosa. 
 The middle layer, composed of both circular and longitudinal smooth muscle 

fibers, is the tunica muscularies. 
 The innermost layer, Which contains both ciliated and secretory epithelial cells, 

is the tunica mucosa.  
 The same basic histological arrangement is found in the remainder of the female duct 

system with some differences in the inner two layers, which be noted when we discuss 
specific organs.  

 An cviduct, which is from 20 to 30 cm long for most farm species, is divided into three 
segments (Figure 2-5). 

 The funnel-shaped opening near the ovaries is the infundibulum. In some species (cat, 
rabbit, mink ,and others) the infundibulum forms a bursa around the ovary. 

 In the cow, doe, ewe, sow, and mare the infundibulum is separate from the ovary. 
There are numerous folds in the mucosa, and mucosal cells in the infundibulum are 
ciliates.  

 The ampuula, the middle segment, is from 3 to 5 mm in diameter and accounts for 
about half of the total length of the oviduct. 

 The mocosal lining of the ampulla has from 20 to 40 longitudinal folds, which greatly 
increase the surface area of the lumen.  



 11 

 The majority of the cells in the mucosa of the isthmus the third segment, at the 
ampullary-isthmic junction.  

 This junction is difficult to locate anatomically and been described as a physiological 
stricture which delay the ovum several hours during transport.  

 The Isthmus is smaller than the ampulla, being 0.5 to 1 mm in diameter. It is further 
distinguished by having a thicker smooth muscle layer than the ampulla and from 4 to 
8 mucosal folds. A higher ratio of secretory to ciliated cells is characteristic or the 
isthmus. The isthmus joins the tip of the uterine horn at the uterotubal junction.  

 In general, oviductal activity is stimulated by estrogens and inhibited by progestins.  
 

 
 
2-3 Uterus  

 The uterus extends from the uterotubal junctions to the cervix.  
 For the cow, sow, and mare the overall length may range from 35 to 60 cm. 
 For the sow, doe, ewe, and cow the uterine horns account for 80 to 90% of the total 

length, while in the mare the uterine account for about 50% of the total length. 
 The uteri of the ewe and doe are less than half the size of the other mentioned 

species.  
 The major function of the uterus is to retain and nourish the embryo, or fetus. Before 

the embryo becomes attached to the uterus, the nourishment comes from yolk within 
the embryo or from uterine milk which is secreted by glands in the mucosal layer of the 
uterus. 

 After attachment to the uterus, nutrients and waste products are conveyed between 
maternal and embryonic, or fetal, blood by way of the placenta (Chapter 8).  
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2-3 Uterus (Types)  
 Four basic types of uteri are found in animals (Figure 2-6). Only two of these types are 

found in farm animals. 
 The bicornuate uterus is found in the sow, cow, doe, and ewe. It is characterized by a 

small uterine body just anterior to the cervical canal and two long uterine horns.  
 Fusion of the uterine horns of the cow and ewe near the uterine body gives the 

impression of a larger uterine body than actually exists and has exists and has 
sometimes resulted in their uteri being classified bipartite.  

 The sow has longer uterine horns than the cow, and they may slightly convoluted.  
 The mare has a bipartite uterus. There is a prominent uterine body anterior to the 

cervical canal and two uterine horns that are not as long and distinct as in the 
bicornuate type.  

 During pregnancy in mares, the fetal body extends into both horns, whereas the 
fetuses do not occupy the uterine body in the bicornuate types.  

 The duplex uterus, which consists of two uterine horns each with a separate cervical  
canal which opens into the vagina, is found in the rat, rabbit, guinea pig, and other 
small animals. 

 The simple uterus, a pear-shaped body with no uterine horns, is characteristic of 
humans and other primates. 

 

 
Figure 2-6 Basic types of uteri found in mammals 
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Structure of the Uterus 
 As in the oviduct, the tunica serosa is the outer layer of the uterus. 
 The myometrium, the middle layer, is composed of two thin longitudinal layers of 

smooth muscle, with thicker circular layer sandwiched between.  
 The endometrium, the mucosal lining of the uterus, is more complex than the rest of 

the duct system and has simple glands.  
 Estrogens  

 increase the vascularity and  
 cause a thickening of the endometruim. in addition, 
  estrogens stimulate growth of the endometrial glands.  

 Progestins  
 cause the endometrial glands to coil and branch,  
 and to secrete uterine milk.  

 The synergistic actions of estrogens and progestins on the endometrium are for 
preparation of the uterus of pregnancy.  

 
Placentation and Placenta Types 

 The endometrium provides a mechanism for attachment of the extraembryonic 
membranes.  

 This union forms the placenta, and the process is called placetation.  
 With union forms the placenta, nutrients from maternal blood can be transferred to 

embryonic or fetal blood and waste products from embryonic and fetal blood can be 
eliminated through the maternal systems.  

 The nature of the placental attachment differs among species (figures 2-7 and 2-8).  
 cows, does, and ewes have cotyledonary placental attachments. Chorionic villi from 

the extraembryonic membranes penetrate into caruncles, which are button-like 
projections on the endometirum. This union, chrionic villi and caruncle, forms the 
placentome (also called the cotyledon).  

 There are 70 to 120 such cotyledonary attachments in a pregnant cow in late 
pregnancy.  

 There are 88 to 96 in ewes and does, and these are smaller than in cows. 
 The sow and mares have a diffuse (surface) placental attachment. 
 The extraembryonic membranes lie in folds on the endometrium, with chorionic villi 

extending into the endometrium in more fragile attachment than is found in the cow, 
doe, or ewe.  

Figure 2-7 Distribution of chorionic villi which serve as a basis of placental shape in several 
species 
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Placental Structure and Classification 
 The placentas of all eutherian (placental) mammals provide common structural and 

functional features, but there are striking differences among species in gross and 
microscopic structure of the placenta.  

 Two characteristics are particularly divergent and form bases for classification of 
placental types: 

1. The gross shape of the placenta and the distribution of contact sites between fetal 
membranes and endometrium.  

2. The number of layers of tissue between maternal and fetal vascular systems. 
 Differences in these two properties allow classification of placentas into several 

fundamental types.  
Classification Based on Placental Shape and Contact Points 
Examination of placentae from different species reveals striking differences in their shape and 
the area of contact between fetal and maternal tissue:  

 Diffuse: Almost the entire surface of the allantochorion is involved in formation of the 
placenta. Seen in horses and pigs.  

 Cotyledonary: Multiple, discrete areas of attachment called cotyledons are formed by 
interaction of patches of allantochorion with endometrium. The fetal portions of this 
type of placenta are called cotyledons, the maternal contact sites (caruncles), and the 
cotyledon-caruncle complex a placentome. This type of placentation is observed in 
ruminants.  

 Zonary: The placenta takes the form of a complete or incomplete band of tissue 
surrounding the fetus. Seen in carnivores like dogs and cats, seals, bears, and 
elephants.  

 Discoid: A single placenta is formed and is discoid in shape. Seen in primates and 
rodents. 

 

http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/equine.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/pigs.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/ruminants.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/dog_cat.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/primates.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/rodents.html
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Classification Based on Layers Between Fetal and Maternal Blood 

 Just prior to formation of the placenta, there are a total of six layers of tissue 
separating maternal and fetal blood. There are three layers of fetal extraembryonic 
membranes in the chorioallantoic placenta of all mammals, all of which are 
components of the mature placenta:  

1. Endothelium lining allantoic capillaries  
2. Connective tissue in the form of chorioallantoic mesoderm  
3. Chorionic epithelium, the outermost layer of fetal membranes derived from trophoblast 

 There are also three layers on the maternal side, but the number of these layers which 
are retained - that is, not destroyed in the process of placentation - varies greatly 
among species. The three potential maternal layers in a placenta are:  

1. Endothelium lining endometrial blood vessels  
2. Connective tissue of the endometrium  
3. Endometrial epithelial cells 

 
 
One classification scheme for placentas is based on which maternal layers are retained in the 
placenta, which of course is the same as stating which maternal tissue is in contact with 
chorionic epithelium of the fetus. Each of the possibilities is observed in some group of 
mammals. 

Type of Placenta Maternal Layers Retained Examples 

Endometrial 
Epithelium 

Connective 
Tissue 

Uterine 
Endothelium 

Epitheliochorial + + + 
Horses, swine, 
ruminants 

Endotheliochorial - - + Dogs, cats 

Hemochorial - - - 
Humans, 
rodents 

http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/equine.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/pigs.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/ruminants.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/dog_cat.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/dog_cat.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/primates.html
http://www.vivo.colostate.edu/hbooks/pathphys/reprod/placenta/rodents.html
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 In humans, fetal chorionic epithelium is bathed in maternal blood because chorionic villi 
have eroded through maternal endothelium.  

 In contrast, the chorionic epithelium of horse and pig fetuses remains separated from 
maternal blood by 3 layers of tissue.  

 One might thus be attracted to consider that exchange across the equine placenta is 
much less efficient that across the human placenta. In a sense this is true, but other 
features of placental structure make up for the extra layers in the diffusion barrier; it 
has been well stated that "The newborn foal provides a strong testimonial to the 
efficiency of the epitheliochorial placenta."  

 
Placental types for "familiar" mammals are summarized below, with supplemental 
information provided for a variety of "non-familiar" species. 

Type of Placenta Common Examples 

Diffuse, epitheliochorial Horses and pigs 

Cotyledonary, epitheliochorial Ruminants (cattle, sheep, goats, deer) 

Zonary, endotheliochorial Carnivores (dog, cat, ferret) 

Discoid, hemochorial Humans, apes, monkeys and rodents 

 
Transport Across the Placenta 
 Antibodies 

 There are marked differences among species in whether immunoglobulins are 
transported across the placenta. In primates and rodents, there is substantial transfer 
of immunoglobulin G from maternal to fetal circulations prior to birth. This process 
requires immunoglobulin-binding proteins in the placenta.  

 In contrast, there is no transplacental transfer of immunoglobulins in animals like cattle, 
sheep, horses and pigs. In those species, the neonate is essentially devoid of 
circulating antibodies until it absorbs them from colostrum (first milk).  
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Figure 2-8 Diffuse attachment found in the mare and cotyledonary attachment found in the 
cow. 

 
 
2-4 Cervix  

 While technically a part of the uterus, the cervix will be discussed as a distinct organ.  
 It is thick-walled and inelastic, the anterior end being continuous with the body 

of the uterus while the posterior end protrudes into the vagina.  
 For most farm species the length will range from 5 to 10 cm with an outside 

diameter of 2 to 5 cm.  
 It contains a canal which is the opening into the uterus. 
 The primary function of the cervix is to prevent microbial contamination of the 

uterus; however, it also may serve as a sperm reservoir after mating. Semen is 
deposited into the cervix during natural mating in sows and mares.  

 The cervical canals in the cow ,doe, and ewe have transverse interlocking ridges 
known as annular rings (Figure 2-10) which help seal the uterus from contaminants.  
 The cervical canal in the sow is funnel-shaped, with ridges in the canal having a 

corkscrew configuration which conforms to that of the glans penis in the boar 
(Chapter 3). 

 The cervical canal of the mare is more open than in other farm species, but 
mucosal folds in the canal which project into the vagina help prevent 
contamination.  

 Histologically, the outer layer of the cervix is the tunica serosa. The middle layer is 
connective tissue interspersed with smooth muscle fibers, which gives the cervix its 
firm and inelastic properties. The inner layer, the mucosa, is composed mainly of 
secrectory epithelial cells, but some ciliated epithelial cells are present.  

 High levels of estrogens cause the cervical canal to ciliate during estrus (standing 
heat).  

 Synergism between high levels of estrogens and relaxin causes greater dilation just 
before parturition. This dilation of the canal would appear to make the uterus more 
vulnerable to invading organisms.  

 However, estrogens cause the epithelial cells of the cervix to secrete mucus that 
antibacterial properties, thus protecting the uterus.  

 If cervical mucus is obtained at estrus and allowed to dry on a glass slide, it will form a 
fern-like pattern. This ferning pattern does not form from cervical mucus obtained at 
stages of the cycle when estrogens are low.  

 During pregnancy the mucus thickens into a gel-like plug, which seals and protects the 
uterus during the pregnancy.  

 Removal of the mucus plug will increase the chance of abortion.  
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Bovine Cervix Porcine Cervix Equine Cervix 

 
2-5 Vagina  

 The vagina is tubular in shape, thin-walled and quite elastic.  
 It is from 25 to 30 cm in length in the cow and mare, and 10 to 15 cm in length in the 

sow, doe, and ewe.  
 In the cow, doe, and ewe, semen is deposited into the anterior end of the vagina, near 

the opening to the cervix, during natural mating.  
 The vagina is the female organ of copulation.  
 The outer layer, the tunica serosa, is followed by a smooth muscle layer containing 

both circular and longitudinal fibers.  
 In most species the mucosal layer is composed of stratified squamous epithelial cells 

(the cow a possible exception). These epithelial cells cornify (become cells without 
nuclei) under the influence of estrogens.  

 Vaginal smears can be used as an aid in detecting estrus, but are most useful in 
laboratory animals.  

 This layer of cornified cells at the time of estrus may serve as a lubricating or protective 
mechanism which prevents abrasions during copulation. Under the influence of 
progestins, the epithelial lining regenerates. 

 
2-6 Vulva  

 The vulva, or external genitalia, consist of the vestibule with related parts and the labia.  
 The vestibule is that portion of the female duct system that is common to both the 

reproductive and urinary systems. It is from 10 to 12 cm in length in cow and mare, half 
that length in the sow and one-quarter that length in the ewe and doe. The vestibule 
joins the vagina at the external urethral orifice.  

 A hymen (ridge) at that point is well defined in the ewe and mar, but less prominent in 
the cow and sow.  

 A suburethral diverticulum (blind pocket) is located just posterior to the external 
urethral orifice.  
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 The labia consist of the labia minora, inner folds or lips of the vulva, and labia majora, 
outer folds or lips of the vulva. The labia minora is homologous to the prepuce (sheath) 
in the male and is not prominent in farm animals. The labia majora, homologous to the 
scrotum in the male, is that portion of the female system which is visible externally.  

 In the cow the labia majora is covered with fine hair up to the mucosa.  
 The clitoris, homologous to the glans penis in the male, is located ventrally and about 

one cm inside the labia. It contains erectile tissues and is well supplied with sensory 
nerves. It is erect during estrus. While not prominent enough to be used in estrus 
detection in most species, the clitoris of the mare is an exception. In the mare during 
estrus, frequent contractions of the labia (winking) expose the erected clitoris . 

 vestibular glands, located in the posterior part of the vestibule, are active during estrus 
and secrete a lubricating mucus. The activity of these glands accounts for moist 
appearance of the vulva of the cow during estrus.  

 
2-7 Support Structures. Nerves, and Blood Supply  

 Even though the female reproductive tract may be partially resting on the floor of the 
pelvis, the broad ligament is considered the principal supporting structure. This 
ligament suspends the ovaries, oviducts, and uterus from either side of the dorsal wall 
of the pelvis.  

 Blood vessels and nerves pass through the broad ligament to the female reproductive 
system. The female reproductive system is supplied primarily with autonomic nerves. 
However, sensory nerves are found the region of the vulva, especially the clitoral 
region.  

1. The ovarian arteries, also called utero-ovarian arteies, branch and supply blood to the 
ovaries, oviducts, and a portion of the uterine horns. These arteries are larger on the 
side of the ovary containing an active corpus luteum in cows and species where one 
active corpus luteum is the rule.  

2. The middle uterine artery supplies blood to rest the uterine horns and the body of the 
uterus. It enlarges during middle and late pregnancy and can be palpated as an aid in 
pregnancy diagnosis in cows and mares (Chapter 20).  

3. The hypogastric artery branches to supply the cervix, vagina, and vulva. 
 
The circulatory patterns of the reproductive tract 

 Prostaglandin F2 α is luteolytic (causes the regression of the corpus luteum) but is 
readily oxidized, and about 90% is destroyed during one passage through the 
pulmonary circulation. it did not seem likely that PGF2 α, if released into the systemic 
circulation (uterus – veins - heart and lungs – arteries - ovaries), could be responsible 
for luteolysis (regression of the corpus luteum). Now there is evidence of a counter 
current circulation pattern, whereby PGF2 α diffuses from the utero-ovarian vein into 
the ovarian artery, thus reaching the ovary by a local rather than a systemic route. A 
common utero-ovarian vein drains blood from the ovary, oviduct, and a lager portion of 
the uterine horn.  

 In the sow, ewe, and cow the ovarian artery is in close apposition to the utero-ovarian 
vein (Figure 2-11). In the ewe and cow it is very tortuous, increasing the area of 
contact with utero-ovarian vein.  

 The arterial walls are thinnest where they are in contact with this vein. Therefore, it 
seems likely that sufficient PGF2 α can diffuse from the utero-ovarian vein into the 
ovarian artery to cause luteolysis in the sow, ewe, and cow.  
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 During synchronization of estrus, the effective does of PGF2 α is much smaller when 
infused into the uterus as composed to a systemic injection (5 versus 25 mg).  

 The ovarian artery of the mare is straight and caudal to the utero-ovarian vein. While a 
local route for PGF2α from the uterus to the ovary seems less likely in mares than in 
other species, uterine prostaglandins have been identified as the natural luteolysin in 
mares.  

 

 
 
Prostaglandin Control in Luteolysis  
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Chapter 2 
The Male Reproductive System 

 
The male reproductive system consists of 

Scrotum 
Spermatic cord 
Testes 
Accessory glands 
Penis 
Prepuce 
Male duct system 
 vasa efferentia 
 vas deferens 
 urethra externa 

• Embryonic origin of the testes 
==Primary sex cords of the genital 
ridge 

• The male duct system originates from 
== the Wolffian ducts 

 

 
 
Reproductive organs of the male with their major functions 
 

OOrrggaann FFuunnccttiioonn  ((ss)) 

TTeesstteess PPrroodduuccttiioonn  ooff  ssppeerrmmaattoozzooaa  

PPrroodduuccttiioonn  ooff  aannddrrooggeennss 

SSccrroottuumm SSuuppppoorrtt  tthhee  tteesstteess  

TTeemmppeerraattuurree  ccoonnttrrooll  ooff  tthhee  tteesstteess  

PPrrootteeccttiioonn  ooff  tthhee  TTeesstteess 

SSppeerrmmaattiicc  ccoorrdd SSuuppppoorrtt  tthhee  tteesstteess  

TTeemmppeerraattuurree  ccoonnttrrooll  ooff  tthhee  tteesstteess 

EEppiiddiiddyymmiiss CCoonncceennttrraattiioonn  ooff  ssppeerrmmaattoozzooaa  

SSttoorraaggee  ooff  ssppeerrmmaattoozzooaa  

MMaattuurraattiioonn  ooff  ssppeerrmmaattoozzooaa  

TTrraannssppoorrtt  ooff  ssppeerrmmaattoozzooaa 

VVaass  ddeeffeerreennss TTrraannssppoorrtt  ooff  ssppeerrmmaattoozzooaa  ((ffrroomm  ccaauuddaa  eeppiiddiiddyymmiiss  ttoo  tthhee  

uurreetthhrraa)) 

UUrreetthhrraa   TTrraannssppoorrtt  ooff  sseemmeenn  ((ffrroomm  vvaass  ddeeffeerreennss  ttoo  eexxtteerrnnaall)) 

VVaassiiccuullaarr  ggllaanndd CCoonnttrriibbuutteess  fflluuiidd,,  eenneerrggyy  ssuubbssttrraatteess,,  aanndd  bbuuffffeerrss  ttoo  sseemmeenn 

PPrroossttaattee  ggllaanndd CCoonnttrriibbuuttee  fflluuiidd  aanndd  iinnoorrggaanniicc  iioonnss  ttoo  sseemmeenn 

BBuullbboouurreetthhrraall  ggllaannddss FFlluusshheess  uurriinnee  rreessiidduuee  ffrroomm  uurreetthhrraa 

PPeenniiss   MMaallee  oorrggaann  ooff  ccooppuullaattiioonn 

PPrreeppuuccee   EEnncclloosseess  ffrreeee  eenndd  ooff  ppeenniiss.. 
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3-1 Testes  

 The testes are the primary organs of reproduction in males, just as ovaries are primary 
organs of reproduction in females. Testes are considered primary because they 
produce male gametes (spermatozoa) and male sex hormones (androgens).  

 Testes differ from ovaries in that all potential gametes are not present at birth. Germ 
cells, located in the seminiferous tubules, undergo continual cell divisions, forming new 
spermatozoa throughout the normal reproductive life of the male.  

 Testes also differ from ovaries in that they do not remain in the body cavity. They 
descend from their site of origin, near the kidneys, down through the inguinal into the 
scrotum.  

 Descent of the testes occurs because of an apparent shortening of the gubernaculum, 
a ligament extending from the inguinal region and attaching to the tail of the 
epididymis. This apparent shortening occurs because the gubernaculum does not grow 
as rapidly as the body wall.  

 The testes are drawn closer to the inguinal canals and intra-abdominal pressure aids 
passage of the testes through the inguinal canals into the scrotum. Both of 
gonadotropic (FSH, LH) hormones and androgens regulate descent of the testes. This 
descent is completed in the fetus by mid-pregnancy in cattle and just before birth in 
horses. In some cases one or both testes fail to descend due to a defect in 
development. If neither descends, the animal is termed a bilateral cryptorchid. Bilateral 
cryptochids are sterile (section 3-2). if only one testis descends he is a unilateral 
cryptochid. The unilateral cyptochid is usually fertile due to the descended testis.  

 The cyptochid condition can be corrected by surgery, but this is not recommended for 
farm animals (Chapter 23).The condition can be inherited; therefore, surgical correction 
would result in the continuation of an undesirable trait. 
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3-1.1 Functional Morphology  

 The testis of the bull is 10 to 13 cm long, 5 to 6.5 cm wide and weighs 300 to 400 gm. 
The testis is of similar size in boars, but is smaller in rams, bucks (goats), and stallions.  

 In all species testes are covered with the tunica vaginalis, a serous tissue, which is an 
extension of the peritoneum. This serous coat is obtained as the testes descend into 
the scrotum and is attached along the line of the epididymis. 

 The outer layer of the testes, the tunica albuginea testis, is a thin white membrane of 
elastic connective tissue. Numerous blood vessels are visible just under its surface.  

 Beneath the tunica albuginea testis is the parenchyma, the functional layer of the 
testes. The parenchyma has a yellowish color and is divided into segments by 
incomplete septa of connective tissue (Figure 3-2). 

 Located within these segments of parenchyma tissue are the seminiferous tubules. 
Seminiferous tubules are formed from primary sex cords. They contains 1) germ cells 
(spermatogonia) and 2)nurse cells (Sertoli cells).  

 Sertoli cells are larger and less numerous than spermatogonia. With stimulation by 
FSH, Sertoli cells produce both androgen binding protein and inhibin (Chapter 4). 

 Seminiferous tubules are the site of spermatozoa production. They are small, 
convoluted tubules approximately 200µ in diameter. It has been estimated that the 
seminiferous tubules from a pair of bull testes, stretched out and laid end  approach 5 
km in length. They make up 80% of the weight of the testes.  

 seminiferous tubules join a network of tubules, the rete testis, which connects to 12 to 
15 small ducts, the vasa efferentia. which converge into the head of the epididymis. 
Production of spermatozoa will be discussed in Chapter6. 
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Seminiferous Tubules 

 Are the site of spermatozoa production 
 When stretched out they approach 5 km 
 They contain  

1. Germ cells (spermatogonia) 
2. Nurse cells (sertoli cells) 

 --Sertoli cells are larger and less numerous than spermatogonia. 
--with stimulation by FSH, sertoli cells produce both androgen binding protein (ABP) and 
inhibin 
 
 

 Leydig (interstitial) cells are found in the parenchyma of the testes between the 
seminiferous tubules (Figure 3-3). LH stimulates Leydig cells to produce testosterone 
and small quantities of other androgens.  

 Testosterone is needed for  
 development of secondary sex characteristics and  
 for normal mating behavior. In addition,  
 it is necessary for the function of the accessory glands,  
 production of spermatozoa and  
 maintenance of the male duct system.  
 Through its effects on the male, testosterone aids in maintenance of optimum 

conditions for spermatogenesis, transport of spermatozoa and deposition of 
spermatozoa into the female tract.  

 Normal body temperature will not affect the function of the Leydig cells. For example, 
bilateral crytochids develop secondary sex characteristics, have normal sexual vigor, 
and can do all things associated with reproduction except production of spermatozoa.  
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3-2 scrotum and Spermatic Cord  

 The scrotum is two-lobed sac which enclosed the testes.  
 It is located in the inguinal region between the rear legs of most species.  
 The scrotum has the same embryonic origin as the labia majora in the female.  
 It is composed of an outer layer of thick skin with numerous large sweat and 

sebaceous glands.  
 This outer layer is lined with a layer of smooth muscle fibers, the tunica dartos, which is 

interspersed with connective tissue.  
 The tunica dartos divides the scrotum into two pouches, and is attached to the tunica 

vaginals at the bottom of each pouch.  
 The spermatic cord connects the testis to its life support mechanisms, the     1) 

convoluted testicular arteries and surrounding 2) venous plexus, and 3) nerve trunks.  
 In addition, the spermatic cord is composed of 4) smooth muscle fibers, 5) connective 

tissue, and 6) a portion of the vas deferens.  
 Both the spermatic cords and scrotum contribute to the support of the testes. Also, 

they have a joint function in regulating the temperature of the testes.  
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3-2.1 Temperature Control  

 If a ram’s scrotum is insulated, or the testes are tied against the abdomen, sterility 
results.  

 The higher temperature causes degeneration of the cells lining the wall of the 
seminiferous tubules.  

 Fertility will be restored if the testes and scrotum are returned to their natural state 
before total degeneration occurs.  

 However, a few weeks will be required before fertile semen is again produced. 
(Sometimes men with high fevers are sterile for short period after recovery.)  

  Low fertility semen produced by several species of farm animals during the summer 
has been attributes to the inability of the body’s cooling mechanisms to keep the testes 
cool enough.  

 In cattle, when ambient temperatures range from 5°C to 21°C, the temperature inside 
the testes will be about 4°C below body temperature(38.6°C).  

 As the ambient temperature increase to approximately 38°C, the temperature of both 
body and the testes will be elevated, and the difference between the two will be 
reduced by about one-half (2°C).  

 The elevation in temperature inside the testes will be sufficient to stop 
spermatogenesis.  There is no evidence that low ambient temperature will lower 
fertility.  

 The role of the scrotum and spermatic cord in temperature control of the testes 
involved drawing the testes closer as ambient temperature decreases and swing 
further away from the body as ambient temperature rises.  

 Two smooth muscles are involved. 
 The tunica dartos, the smooth muscle in the spermatic cord, and the cremaster, a 

smooth muscle around the spermatic cord, are sensitive to temperature.  
 During cold weather, contraction of these muscles causes the scrotum to pucker 

(gather) and the spermatic cords to shorten, drawing the testes closer to the body.  
 During hot weather, these muscles relax, permitting the scrotum to stretch and the 

spermatic cord to lengthen. Thus, the testes swing down away from the body. 
 These muscles do not respond to changes in temperature until near the age of 

puberty. They must be sensitized by testosterone to respond to changing ambient 
temperature.  

 Actual cooling of testes occurs by two mechanisms.  
 The skin of the scrotum has both sweat and sebaceous glands which are more active 

during hot weather.  
 Evaporation of the secretions of these glands cools the scrotum and thus the 

testes. The external scrotum has been observed to be 2°C to 5°C cooler than 
the temperature inside the testes. As the scrotum stretches during hot weather, 
more surface area is provided for cooling by evaporation.  

 Pampiniform venous plexus 
 In addition to cooling occurs through heat exchange in the circulatory system  
 As arteries transporting blood at internal body temperature transcend the 

spermatic cord, their convoluted folds pass through a network of veins, the 
pampiniform venous plexus, transporting cooler blood back towards the heart. 
Some cooling of arterial blood then occurs before it reaches the testes. The 
lengthening of the cord during hot weather provides more surface area for this 
heat exchange.  
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Figure 3-4 Cooling of the testis by heat exchange through the circulatory system  
 
 
 
3-3 Epididymis  

 The Epididymis, the first external duct leading from the testis, is fused longitudinally to 
the surface of the testis and is encased in the tunica vaginalis with the testis. The 
single convoluted duct is covered with an extension of the tunica albuginea testis 
(Figure 3-5). 

 The caput (head) of the epididymis is a flattened area at the apex of the testis, where 
12 to 15 small ducts, the vasa efferentia, merge into a single duct.  

 The corpus (body) extending along the longitudinal axis of the testis is a single duct 
which becomes continuous with the cauda (tail).  

 The total length of this convoluted duct is about 34 meters in the bull and longer in the 
ram, boar, and stallion.  

 The lumen of the cauda is wider than the lumen of the corpus.  
 The structure of the epididymis and other external ducts (vas deferens and urethra is 

similar to that of the tubular portion of the female tract. The tunica serosa (outer layer) 
is followed by a smooth muscle layer (middle) and an epithelial layer (innermost).  
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Functions of the Epididymis 
1- Transport 

 As a duct leading from the testes, the epididymis serves to transport spermatozoa. In 
sexually active males the time involved in transport is 9 to 14 days in boars, 13 to 15 
days in rams, and 9 to 11 days in bulls. Frequent ejaculation has been reported to 
speed transport by 10 to 20%.  

 Several factor contribute to movement of spermatozoa through the epididymis.  
1. One factor is pressure from the production of new spermatozoa. As spermatozoa are 

produced in the seminiferous tubules, they are forced out through the rete testis and 
vasa efferentia into the epididymis. In a sexually inactive male, they are eventually 
forced through the epididymis.  

2. such movement of spermatozoa is aided by external pressure created by the 
massaging effect on the testes and epididymis that occurs during normal exercise.  

3. The lining of the epididymis contains some ciliated epithelial cells, but the role of these 
cilia in facilitating movement of spermatozoa is aided by ejaculation.  

4. During ejaculation, peristaltic contractions involving the smooth muscle layer of the 
epididymis and a slight negative pressure (sucking action) created by peristaltic 
contractions of the vas deferens and urethra actively move spermatozoa from the 
epididymis into the vas deferens and urethra. 

 
2- Concentration 

 A second function of the epididumis is concentration of spermatozoa.  
 spermatozoa entering the epidiaymis from the testis of the bull, ram, and the 

epididymis, they concentrate to about 4x109(4 billion) spermatozoa per ml.  
 Concentration occurs as the fluids, which suspend spermatozoa in the testes, are 

absorbed by the epithelial cells of the epididymis. Absorption of these fluids principally 
in the caput and proximal end of the corpus.  

 
3- Storage 

 A third function of the epididymis is storage of spermatozoa.  
 Most are stored in the cauda of the epididymis where concentrated spermatozoa are 

packed into the wide lumen.  
 The epididymis of a mature bull may contain 50 to 74 billion sperm. Capacities of other 

species are not reported.  
 Conditions are optimum in the cauda for preserving the viability of spermatozoa for an 

extended period. Why? 
 The low pH,  
 high viscosity,  
 high carbon dioxide concentration, 
 high potassium-to-sodium ratio,  
 the influence of testosterone, and  
 probably other factors combine to contribute to a lower metabolic rate and 

extended life. These conditions have not been duplicated outside the 
epididymis.  

 If the epididymis is legated to prevent entry of new spermatozoa and removal of old, 
spermatozoa have remained have alive and fertile for about 60 days. On the other 
hand, after a long period of sexual rest, the first few ejaculates may contain a high 
percentage of non-fertile spermatozoa.  

 



 29 

4- Maturation 
 A fourth function of the epididymis is that of maturation of spermatozoa. 
 When recently formed spermatozoa enter the caput from the vasa efferentia they have 

the ability for neither motility nor fertility. As they pass through the epididymis they gain 
the ability to be both motile and fertile.  

 If the cauda is legated at each end, those spermatozoa closet to the corpus increased 
in fertility for up to 25 days. During the same period, those closest to the vasa deferens 
exhibited reduced fertilizing ability. Therefore,it appears that spermatozoa gain ability 
to be fertile in the cauda and then start to age and deteriorate if they are not removed.  

 While in the epididymis, spermatozoa lose the cytoplasmic droplet which forms on the 
neck of each spermatozoa during spermatogenesis (Chapter 6). 

 The physiological significance of the cytoplasmic droplet is not known, but it has been 
used as an indicator of sufficient maturation of spermatozoa in the epididymis. If a high 
percentage of spermatozoa in freshly ejaculated semen has cytoplasmic droplets, they 
are considered immature and have low fertilizing capacity. 

 
3-4 Vas Deferens and Urethra  

 The vas deferens are a pair of ducts with one leading from the distal end of the cauda 
of each epidymis.  

 Initially supported by folds of the peritoneum, it passes along the spermatic cord, 
through the inguinal canal to the pelvic region, where it merges with the urethra at its 
origin near the opening to the bladder. The enlarged end of the vas deferens near the 
urethra is the ampulla. The vas deferens has a thick layer of smooth muscles in its 
walls and appears to have single function of transport of spermatozoa.  

 Some have suggested that ampulllae serve as a short-term storage depot for semen. 
However, spermatozoa age quickly in the ampullae. It seems more likely that 
spermatozoa may pool in the ampullae during ejaculation before being expelled into 
the urethra.  

 The urethra is a single duct which extends from the junction of the ampullae to the end 
of the penis. It serves as an excretory duct for both urine and semen.  

 During ejaculation in bull and ram there is a complete mixing of spermatozoa 
concentrate from the vas deferens and epididymis with fluids from the accessory 
glands but in boars, mixing is not as complete, with the ejaculate containing sperm-free 
and sperm-rich segments (Chapter 11).  

3-5 Accessory Glands  
 The accessory glands (Figure 3-6) are located along the pelvic portion of the urethra, 

with ducts which empty their secretions into the urethra.  
 They include the  

 vesicular glands,  
 the prostate gland and  
 the bulbourethral glands.  

 They contribute greatly to the fluid volume of semen. In addition, their secretions are 
solution of buffers, nutrients, and other substances needed to assure optimum motility 
and fertility of semen.  
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Figure 3-6 Accessory glands of the bull, boar, ram, and stallion showing their relationship to 
the ampulla and urethra. 
 
 
 
3-5.1 Vesicular Glands 

 The vesicular glands (sometimes called seminal vesicles) are a pair of lobular glands 
that are easily identified because of their knobby appearance.  

 They have been described as having the appearance of a "cluster of grapes."  
 They are of similar length in the bull ,boar ,and stallion (35 to 15 cm), but the width and 

thickness of the vesicular glands of the bull is approximately  half that of the boar and 
stallion. The vesicular glands of the ram and buck are much smaller, being about 4 cm 
in length.  

 The excretory ducts of the vesicular glands open near the bifurcation where the 
ampullae merge with the urethra.  
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 In bulls ,they contribute well over half of the total fluid volume of semen ,and appear to 
make a substantial contribution in other species.  

 Several organic compounds found in secretion of the vesicular glands are unique in 
that they are not found in substantial quantities elsewhere in the body.  

 Two of these compounds, fructose and sorbitol, are major sources of energy for bull 
and ram spermatozoa but are found in lower concentration in boar and stallion.  

 Both phosphate and carbonate buffers are found in these secretions and are important 
in that they protect against shifts in the pH of semen. Such shifts in pH would be 
detrimental to spermatozoa.  

 
3-5.2 Prostate Gland  

 The prostate is a single gland located around and along the urethra just posterior to the 
excretory ducts of the vesicular glands.  

 A prostate body is visible in excised tracts and can be palpated in bulls and stallions. In 
rams, all of the prostate is embedded in urethra muscles as is part of this glandular 
tissue in bulls and boars.  

 It makes a small contribution to the fluid volume of semen in most species studies. 
however, some report supports that the contribution of the prostate gland is at least as 
substantial (large ) as that of the vesicular glands in boars. The prostate of the boar is 
larger than that of the bull.  

 The secretions of the prostate are high in inorganic ions with sodium, chlorine, calcium, 
and magnesium all in solution.  

 
3-5.3 Bulbourethral Glands 

 The bulbourethral (Cowper's) glands are a pair of glands located along the urethra 
near the point where it exits from the pelvis.  

 They contribute very little to the fluid volume of semen. In bulls, their secretions flush 
urine residue from the urethra before ejaculation.  

 These secretions are seen as dribbling from the prepuce just before copulation.  
 In boars, their secretions account for that portion of boar semen which coagulates. This 

strained from boar semen before it is used for artificial insemination. During natural 
service, the white lumps formed by coagulation may prevent semen from flowing back 
through the cervix into the vagina of sows.  

 
3-6 penis 

 The penile is the organ of copulation in males (Figure 3-1). 
 It forms dorsally around the urethra from the point where the urethra leaves the pelvis, 

with the external urethral orifice at the free end of the penis.  
 Bulls, boars, and rams have a sigmoid flexure, an S-shaped bend in the penis which 

permits it to be retracted completely into the body.  
 These three species and the stallion have retractor penis muscles, a pair of smooth 

muscles which will relax to permit extension of the penis and contract to draw the penis 
back into the body. These retractor penis muscles arise from the vertebrae in the 
coccygeal region and are fused to the ventral penis just anterior to the sigmoid flexure. 

 The glans penis (Figure 3-7), which is the free end of the penis, is well supplied with 
sensory nerves and is homologous to the clitoris in the female (Chapter 2)  

 In most species the penis is fibro-elastic, containing small amounts of erectile tissue. 
The penis of stallions contains more erectile tissue than is found in bulls, boars, bucks 
and rams. 
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 Erectile tissue is cavernous (spongy) tissue located in two regions of the penis (figure 
3-8). 

 The corpus spongiosum penis is the cavernous tissue around the urethra. It enlarges 
into the penile bulb, which is covered with bulbospongiosum muscle at the base of the 
penis. 

 The corpus cavernosum penis is a larger area of cavernous tissue located dorsally to 
the corpus spongiosum penis. 

 It arises as two cavernous rods from the ischiocavernosus muscle ,eventually fusing to 
from one cavernous area as it proceeds toward the glans penis. 

 These cavernous area engorge with blood during sexual excitement, causing 
extension of the penis (erection) and facilitating the final ejection of semen during 
ejaculation (Chapter 11).  

 Both the bulbospongiosum muscle and ischiocavernous muscle are striated, skeletal 
muscles, rather than the smooth muscle associated with most of the male and female 
tracts.  

 
Figure 3-7 Comparative diagram showing the shape of the glans penis of the bull, boar, ram. 
and stallion. Note the twisted groove containing the external urethral orifice in the bull, the 
urethral process (filiform appendage) extending beyond the glands penis in the ram, the 
corkscrew spiral in the boar, and the flattened glans penis in the stallion with the small 
urethral process extending beyond  
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Figure 3-8 Cross section of penis showing corpus cavernosum penis and corpus spongiosum 
penis. 
 
3-7 Prepuce 

 The prepuce (sheath) is an invagination of skin which completely enclosed the free end 
of the penis.  

 It has the same embryonic origin as the labia minora in the female.  
 It can be divided into a prepenile portion, which is the outer fold, and the penile portion, 

or inner folds. The orifice of the prepuce is surrounded by long and tough preputial 
hairs.  
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Chapter 3  
Spermatogenesis and Maturation of Spermatozoa 

 
 Spermatogenesis is the process by which spermatozoa are formed. 
 This process occurs in the seminiferous tubules (Chapter 3). 
 Output of spermatozoa per day has been reported to be  

 4 billion for beef bulls, 
 7 billion for dairy bulls, 
 8 billion for rams. 
 10 billion for stallions, and  
 15 to 20 billion for boars.  

 Actual production of spermatozoa may be 50 to 100% higher, because all that are 
produced cannot be collected.  

 After formation in the seminiferous tubules, spermatozoa will be forced through the rete 
testis and vasa efferentia into the epididymis, where they are stored while undergoing 
maturation changes that make them capable of fertilization.  

 After puberty, spermatogenesis will proceed as a continuous process throughout the 
life of the male. 

 Seasonal changes in spermatozoa production may occur due to ambient temperature 
in all species, and due to light in rams and bucks . 

 Reciprocal action of FSH, LH, and testosterone is necessary for the maintenance of 
spermatogenesis. (Section 6-2.3).  

 
6-1 puberty 

 Puberty: Generally, it is considered the time when spermatozoa are in the ejaculate,  
 the age will be  

 10 to 12 months for bulls, 
 3 to 5 months for bucks, 
 4 to 6 months for rams, 
 4 to 8 months for boars, and  
 13 to 18 months for stallions. 

 However, spermatozoa are formed in the seminiferous tubules several weeks before 
they are seen in the ejaculate. In bulls, the time from appearance in the seminiferous 
tubules to appearance in the ejaculate is approximately 10 weeks.  

 
6-1 puberty 
changes occurs to the male 

 number of other changes can be seen in males, starting several weeks before fertile 
spermatozoa are in ejaculate (figure 6-1). 

 These include  
 changes in body conformation, 
 increased aggressiveness and sexual desire, 
 rapid growth of the penis and testes, 
 and separation of the penis from the prepuce so that extension of the penis is 

possible. 
 Timing of these events varies with species.  
 Development of testicular function is primary to the changes observed as puberty 

approaches.  
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 This development is regulated by the endocrine system. 
 LH is necessary for the development of the Leydig cells and for their function.  
 However, during the period around puberty synergistic effects from FSH and prolactin 

have been reported.  
 FSH and prolactin appear to make the Leydig cells more responsive to LH in young 

males by increasing and maintaining receptor sites for LH.  
 As the Leydig cells develop and become functional, Increasing concentrations of 

testosterone will stimulate most other changes associated with approaching puberty 
(see Chapter 4 for function of testosterone). 

 Synergistic effects from testosterone and FSH stimulate development of Sertoli cells, 
production of androgen binding protein, and preparation of the seminiferous tubules for 
production of spermatozoa.  

 
6-1 puberty & Sexual Maturity 

 As with the female, puberty is not sexual maturity in the male.  
 Some rams and boars are used for breeding and are highly fertile after about 6 months 

of age.  
 However, the testes size and total production of spermatozoa increases until about 18 

months of age.  
 In bulls and stallions total production of spermatozoa will increase at least to 3 years of 

age.  
 It is recommended that stallion not be used heavily until they are 3 to 4 years old.  
 There is a high correlation between the size of the testes and total spermatozoa 

production.  
 
6-1 puberty & Factors Affecting it 

 All factors which affect age at puberty in females will affect age at puberty in males 
(Chapter 5). 

 Genetic effects on puberty are seen by comparing species or breeds within a species.  
 Any adverse environmental factor which slows growth rate will delay puberty.  
 For example, male lambs on a low plane of nutrition may not reach puberty until 12 

months of age.  
 
6-2 The Process of Spermatogenesis  

 Spermatogenesis can be divided into two distinct phases (Figure 6-2). 
 The first is spermatocytogenesis ,a series of divisions during which spermatogonia 

form spermatids.  
 The second is spermiogenesis, a phase where spermatids undergo a 

metamorphosis, forming spermatozoa.  
 The entire process will be completed in 46 to 49 days in rams.  
 Time estimates are shorter for the boar (36 to 40 days) and longer for bulls (56 to 63 

days).  
 As spermatogenesis proceeds, the developing gametes migrate from the basement 

membrane of the seminiferous tubules toward the lumen.  
6-2.1 Spermatocytogenesis  

 Two types of cells are located along the basement membrane of the seminiferous 
tubules (Figure 6-3). 

 Sertoli cells, which are larger and less numerous, are somatic cells which play a 
supporting role during both spermatocytogenesis and spermiogenesis.  
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 Spermatogonia, the small, rounded, more numerous cells, are the potential gametes.  
Figure 6-3 Small segment of an active seminiferous tubule showing the developmental stages 
that occur during spermatogenesis. Note the concentric layers of spermatogonia, 
spermatocyees, and spermatids progressing from the wall of the seminiferous tubules to the 
lumen  
 

 
 

 After migrating to the embryonic testes, primordial germ cells will undergo a number of 
mitotic divisions before forming gonocytes.  

 Before puberty gonocytes will differentiate into A0, A1 and A2 spermatogonia are 
located along the basement membrane of the seminiferous tubules. 

 The A2 spermatoginium will divide, forming a dormant (A1) spermatogonium and an 
active (A3) spermatogonium (Figure 6-2), and starting a new generation of developing 
germ cells.  

 The active spermatogonium will undergo four mitotic divisions in bulls and rams, 
eventually forming 16 primary spermatocytes  

 In rams, these mitotic divisions are completed in 15 to 17 days.  
 During the next step, each primary spermatocyte will undergo a meiotic division 

forming two secondary spermatocytes. with this division, the chromosome complement 
in the nucleus is reduced by half so that nuclei in secondary spermatocytes contain 
unpaired (n) chromosomes.  

 This step requires approximately 15 days in the ram.  
 Within a few hours after their formation each secondary spermatocyte will again divide, 

forming two spermatids.  
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 Thus, four spermatids form from each primary spermatocyte, or 64 from each active 
(A3) spermatogonium, in bulls and rams.  

 Since A1 spermatogonia divide by mitosis to from A2 spermatogonia, the potential 
yield of spermatids is higher than is actually realized. Degeneration of spermatogonia 
during mitotic divisions accounts for this loss in efficiency  

 Following a resting state of several weeks, the dormant (A1) spermatogonium will 
divide, forming A2 spermatogonia which will divide, forming new active (A3) and new 
dormant (A1) spermatogonia.  

 Even though A0 spermatogonia (reserve stem cells) will occasionally divide, forming 
new A0 and A1 spermatogonia, formation of dormant spermatogonia from A 
spermatogonia is the key to maintaining the continuity of spermatogenesis and thereby 
not diminishing the supply of potential gametes within the testes.  

 
Figure 6-2 Spermatogensis indicating the sequence of events and time involved in 
spermatogenesis in the ram 
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6-2.2 Spermiogenesis  

 During spermiogenesis spermatids are attached to Sertoli cells.  
 Each spermatid undergoes a metamorphosis (Change in morphology), forming a 

spermatozoon. 
 During this metamorphosis the nuclear material will compact in one part of the cell, 

forming the head of the spermatozoon, while the rest of the cell elongates, forming the 
tail.  

 The acrosome, a cap around the head of the spermatozoon, will form from the Golgi 
apparatus of the spermatid. 

 As the cytoplasm from the spermatid is cast off during formation of the tail, a 
cytoplasmic droplet will form on the neck of the spermatozoon.  

 The mitochondria from the spermatid will form in a spiral around the upper one-sixth of 
the tail, forming the mitochondrial sheath.  
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 Newly formed spermatozoa will then be released from the Sertoli cell and forced out 
through the lumen of the seminiferous tubules into rete testis.  

 Spermatozoa are unique cells in that have no cytoplasm, and after maturation possess 
the ability to be progressively motile.  

 Spermiogenesis is completed in 15 to 17 days in rams.  
 
Spermiogenesis 
 

 
 
 
6-4 Capacitation of spermatozoa  

 After spermatozoa are produced in the seminiferous tubules two maturation processes 
are necessary before they can participate in fertilization. 

 The first of these occurs in the epididymis, as discussed in Chapter 3.This was 
described as  

 (1)gaining the ability to be motile, 
 (2)gaining the ability to be fertile, and  
 (3) losing the cytoplasmic droplet.  
 spermatozoa cannot penetrate the zona pellucida and participate in fertilization until 

they have undergone a second maturation process known as capacitation  
 Capacitation is the final maturation of spermatozoa and occurs in the female tract. 
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 The process is not completely understood, but may involve removal of a lipoprotein 
layer from the surface of spermatozoa, thus permitting release of enzymes from 
spermatozoa that are necessary for penetration of the zona pellucida (outer membrane 
of the oocyte).  

 In rabbits, it is known that spermatozoa must be in the uterus or oviduct for about four 
hours before one will finally stick to the zona pellucida and penetrate it.  

 There is indirect evidence that capacitation is necessary before fertilization in farm 
species.  

 For example, best fertilization rates occur if cows are inseminated from middle to late 
estrus, some 12 to 18 hours before the estimated time of ovulation (Table 6-1). 

 This is true even though spermatozoa will be in the oviduct near the site of fertilization 
several hours before the oocyte arrives.  

 If capacitation were not needed, it seems likely that best fertilization rates would occur 
when insemination was timed to coincide more closely with ovulation.  

 
Table: 7-2 Estimated fertile life of sperm and ova in farm animals 

 Fertile life in hrs 

SSppeecciieess SSppeerrmmaattoozzooaa OOvvaa 

CCaattttllee 2244--4488 88--1122 

SSwwiinnee 2244--4488 88--1100 

SShheeeepp 3300--4488 1166--2244 

HHoorrssee 7722--112200 66--88 

 
 The oocyte may remain fertile for approximately 8 to 18 hours after ovulation (Table 7-

2).  
 For most species, spermatozoa are fertile for about 24 to 48 hours after deposition into 

the female tract.  
 An exception is horses where spermatozoa in the tract of the mare are fertile for 2 to 6 

days, an aging process being soon after their release into the female tract. 
 For example, best conception in dairy cows occurs when they are bred during late 

estrus as opposed to either early estrus or near the time of ovulation. This relate both 
to the freshness of the gametes and to time needed for sperm capacitation.  

 Even though the spermatozoa of the stallion may be fertile for 6 days, horse breeders 
report better results when the mare is bred every other day through estrus.  

 Some horse breeders wait until a 35 mm Graffian follicle can be palpated before 
breeding, in an effort to synchronize insemination to about 24 hours preovulation.  

 The best chance for fertilization and subsequent production of a viable embryo would 
be when the oocyte reaches the site of fertilization at a time when spermatozoa have 
been recently capacitated.  

 For example, if an animal is inseminated as much as 24 hours before ovulation, 
spermatozoa may capacitate and start aging before ovulation.  

 If inseminated at the time of ovulation, the ovum may be aging before spermatozoa 
capacitate.  

 One should recognize that fertilization may occur even though one of the gametes is 
aged. With an aged gamete, the chances of early embryo loss increases (section 7-5).  
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SPERM CAPACITATION some important notes: 
 

 Spermatozoa achieve a level of maturity during epididymal transit. For maximum 
fertility to be achieved, sperm must reside in the female reproductive tract for a 
minimum period of time  

 A. Capacitation  
1. Process where sperm gain the "capacity" to fertilize the egg and Occurs in the female 

reproductive tract  
2. Decapacitation factor” coating added to sperm in the epididymis, must be removed in 

the female tract  
3. Capacitation involves removal of this factor by compounds secreted from the uterine 

environment 
 - Gives sperm capacity to penetrate the zona pellucida and fuse with the vitelline 
membrane (oocyte plasma membrane) 
 - Time required completing ranges from minutes to hours 
 

1. Hyperactive motility  
 -Mostly occurs in the oviduct  
 -Increase in swimming speed of the sprmatozoa  
 -May help spermatozoa in egg penetration  

2. True acrosome reaction  
 -Occurs on contact with the egg in mammals in only those sperm that are capacitated  
 -It is reversible: possible to remove sperm from the female tract, place back in seminal 
plasma, then put back in the female: must allow 5 to 6 hours for capacitation to occur  
 
  LLeennggtthh  ooff  EEssttrruuss     TTiimmiinngg  ooff  OOvvuullaattiioonn TTiimmiinngg  ooff  IInnsseemmiinnaattiioonn 

CCaattttllee       1122--1199  hhoouurrss       1100--1111  hhoouurrss  ((aafftteerr  

eenndd  ooff  eessttrruuss)) 
77--1188  hhoouurrss  ((aafftteerr  oonnsseett  ooff  eessttrruuss)) 

HHoorrssee 22--1111  ddaayyss 11--22  ddaayyss  ((bbeeffoorree    

eenndd  ooff  eessttrruuss)) 
22nndd  ddaayy  ooff  eessttrruuss  aanndd    

eevveerryy  22  ddaayyss  ooff  rreesstt  ooff  eessttrruuss..   

SShheeeepp 2244--3366  hhoouurrss 2244--3366  hhoouurrss  ((aafftteerr    

oonnsseett  ooff  eessttrruuss)) 
1122--1188  hhoouurrss  ((aafftteerr  oonnsseett  ooff  eessttrruuss)) 

SSwwiinnee 4488--7722  hhoouurrss 3355--4455  hhoouurrss  ((aafftteerr  

oonnsseett  ooff  eessttrruuss)) 
1166--2244  hhoouurrss  ((aafftteerr  oonnsseett  ooff  eessttrruuss))  

22nndd  iinnsseemmiinnaattiioonn  88--2244  hhoouurrss  aafftteerr  

11sstt  iinnsseemmiinnaattiioonn   
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Chapter 7 
Gestation 

 
 A. Definition: The period of pregnancy: Fertilization ----> Parturition  

B. Gestation length:  
 a. Ave. gestation length (days) in farm animals: See TABLE 8-1 for breed 

difference  
 b. Mean length of gestation in some mammals: See the following table  
 c. Variation in gestation:  

 1) Breed difference  3) A little longer in cows charring a male  
 2) Individual difference  4) Shorter in cows with twins  

 C. Nutrition of conceptus:  
 a. Before implantation: Nutrients from cytoplasm of embryo, yolk sac and uterine 

milk  
 b. After implantation: Nutrients and waste products through maternal blood  

 D. Spacing of embryos:  
 a. Sow:  1) Embryo migration from one side to the other by 12 days 
   2) Equal distribution of embryos in both horns  
 b. Mare: Free migration of embryos into both sides  
 c. Cow and ewe: Less frequent trans-uterine migration  

 E. Development stage of conceptus:  
 a. Cleavage   b. Differentiation   c. Growth: 

 
Table 8.1. Species and breed differences in gestation length 

Breed Average length (Days) 

Cattle 
   Ayrshire,  
   Guernsey, Shorthorn, Brahman 
   Jersey, Holstine, Angus 
   Brown Swiss 

 
278 
283 
279 
290 

Sheep 
    Hampshire, Southdown  
    Merino 

 
145 
151 

Horse 
     Belgium 
     Morgan 
     Arabian 

 
335 
342 
337 

Goat 149 

Swine 114 

 
 
 
 
 
 
 
 
 



 46 

 
Gestation periods for different animals 

Animal Gestation 
(days) 

Animal Gestation 

(days) 

ass  365  leopard  92-95  

baboon  187  lion  108  

bear (black)  210  llama  330  

bear (grizzly)  225  mink  40-75  

bear (polar)  240  monkey (rhesus)  164  

beaver  122  moose  240-250  

buffalo (American)  270  mouse (domestic white)  19  

camel (Bactrian)  ~410  mouse (meadow)  21  

cat (domestic)  58-65  muskrat  28-30  

chimpanzee  230-250  opossum (American)  12-13  

chinchilla  110-120  otter  270-300  

chipmunk  31  pig (domestic)  112-115  

cow  279-292  porcupine  112  

deer (white-tailed)  201  puma  90  

dog (domestic)  58-70  rabbit (domestic)  30-35  

elephant (Asian)  645  raccoon  63  

elk (Wapiti)  240-250  rhinoceros (black)  450  

fox (red)  52  seal  330  

giraffe  420-450  sea lion (California)  350  

goat (domestic)  145-155  sheep (domestic)  144-151  

gorilla  257  squirrel (gray)  30-40  

guinea pig  68  tiger  105-113  

hippopotamus  225-250  whale (sperm)  480-500  

horse  330-342  wolf  60-68  

kangaroo  42  zebra (Grant's)  365  
 
Incubation periods for different birds 

Bird  incubation (days) Bird  incubation (days) 

chicken  20-22  pheasant  24  

duck  26-28  pigeon  10-18  

finch  11-14  quail  21-23  

goose  25-28  swan  33-36  

parrot  17-31  turkey  28  

 
Mean length of pseudopregnancy in some mammals (days)  

Hamster  
Mouse  
Rat  
Rabbit  
Cat  

10  
12  
12  
16  
35  

Ferret  
Fox  
Dog  
Mink  
 

35  
45  
60  
65  
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Time when placentation starts:  

Species  Days after fertilization  

Sow  

Ewe  

Cow  

Mare  

12-20  

18-20  

30-35  

50-60  

 

Placentation process in cows  

Days after fertilization  Cotyledonary attatchments  

30-35  

40  

70  

Middle of pregnancy  

3-4 fragile in pregnant horn  

A few fragile in both horns  

40-50 in both horns  

Approximately 120 in both horns 

 

8-1 Cleavage  
 A. Definition: 

 Process of cell division without growth & differentiation  
 From zygote ---> 2-, 4-, 8-, 16-cell, morula (32-cells), and to blastocyst before 

hatching.  
 B. Process of cleavage: See FIGURE 8-1 
 C. Cleavage time comparisons by species: See TABLE 8-2  

 a. Similar pattern for different farm animals  
 b. Whole period of cleavage:  

 

Table 8-2. time comparisons from ovulation during cleavage for different farm species 

 1 cell 8 cell Blastocyst Enter Uterus Length of 

Gestation 

Species (hours)   

Cattle      24 3 8 3.5 281 

Horse 24 3 6 5 337 

Sheep 24 2.5 7 3 148 

Swine 14-16 2 6 2 114 
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8-2 Differentiation  
 A.  Involves formation of 3 germ layers 

 Embryonic tissue which form all adult tissues & organs 
 B.  The 3 germ layers are  
 1.  Ectoderm 
 -  In general forms exterior tissues including: 
 Nervous system, and mammary glands 
 2.  Mesoderm 

 In general forms structural tissue including: 
 Muscle, Circulatory system, and reproductive system 

 3. Endoderm 
 In general forms internal organs including: 

 Digestive system, liver, and endocrine glands 
 

 
 
Certain organs that have been identified as forming from specific germ layers.  

Ectoderm Mesoderm Endoderm 

1. Central nervous system   
2. Sense organs   
3. Mammary glands  
4. Sweat glands   
5. Skin   
6. Hair   
7. Hooves 

1.Circulatory system   
2. Skeletal system   
3. Muscle  
4. Reproductive systems   
(male and female)   
5. Kidney   
6. Urinary ducts 

1. Digestive system   
2. Liver   
3. Lungs  
4. Pancreas   
5. Thyroid gland   
6. Most other glands   
7. Primordial germ cells 
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8-2-2 Extraembryonic membranes: See FIGURE 8-3  
 * Soon after appearance of germ layers  
 A. Yolk sac : From endoderm Provide nutrirents in very early stage.  
 B. Amnion : From trophectoderm (by fusion of ectoderm and mesoderm) folding 

around the embryo  
 Amnionic cavity containing amnionic fluid  
 Amnionic fluid is turgid at early stage, suspends and protects embryo and fetus.  

 C. Allantois: From endoderm and mesoderm:  
 Connects to embryonic bladder  
 Allantois cavity containing fluids high in waste products.  
 Vascular membrane  

 D. Chorion : From trophectoderm :  
 outer layer of extraembryonic membranes  
 Form allanto-chorion by fusion with allantois  
 Allanto-chorion: attached to endometrium forming placenta  
 

 

 

Extraembryonic Membranes (Day 18) 
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Function of Fetal Membranes and Fluids  
 Yolk sac: Early nutrient supply for early embryo. 
 Amnion: Protects fetus from injury, provides lubrication for parturition, reservoir for 

urine and wastes.  
 Allantois: Fuses with chorion (chorio-allantoic placenta), carries blood vessels of 

placenta, reservoir for nutrients and wastes. Umbilical cord attaches fetus to allantois. 
 Chorion: Attaches to uterus, absorbs nutrients from uterus, allows maternal/fetal gas 

exchange, Produces hormones.  
 
8-2-3 Organ formation  

 A. Formation of major organs: See TABLE 8-4  
 a. Open neural tube ---> central nervous system: brain and spinal cord  
 b. Circulatory system: embryonic heartbeat: detected at 16d in sow; 22d in cow  
 c. Liver; pancreas; lungs; digestive organs; limb buds-->legs; tail buds, etc   
 B. Similar appearance of early embryos in various species: See FIGURE 8-4  

 D. Period of differentiation: See TABLE 8-4  
 a. Sow: Day 7-28 
 b. Ewe: Day 11-45 
 c. Cow: Day 13-45  

 The period of differentiation is a critical period. Anything that interferes with normal 
differentiation will not be corrected later in the gestation after differentiation is 
completed.  

Table 8.4. Development features in cattle during differentiation  

Identifiable characteristics First appearance (day) 

Germ layer 14 

Open neural tube 20 

Fusion of chorio-amnionic folds 18 

Heartbeat  22 

Allantois prominent 23 

Fore limb bud 25 

Hind limb bud 28 

Lens of eye 30 

Placentation  33 

Facial features distinct 45 

 
Sexual Differentiation Formation of male and female reproductive organs  

 During the period when other organs are developing, the reproductive system will form. 
 A dual duct system, the Mullerian Ducts and the Wolffian Ducts, will appear in all 

embryos. (no sexual differentiation at this stage) 
 If the embryo is genetic female (xx), the pair of Mullerian Ducts will develop into the 

female duct system. This includes the  
 Oviducts 
 Uterus 
 Cervix 
 vagina 

 The Wolffian Ducts will regress and disappear. 
 If the embryo is genetic male (xy), the pair of Wolffian Ducts will develop into the male 

duct system. This includes: 
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 The epididymis 
 Vas deferens 

 The mullerian ducts regress and disappear in the male. 
 The embryonic gonads arise on either side of the dorsal wall of the abdomen.  
 These first appear as genital ridges, slight thickening near the kidneys.  
 In the genetic male, primary sex cords arise and extend into the medulla, which 

develops into the testes , seminiferous tub., rete testes and primordial germ cells. 
 In the genetic female, primary sex cords will be followed by secondary sex cords which 

develops into the ovaries, primordial germ cells----primary follicles….. 
 
8-3 Fetal growth  

 A. Definition of fetus: Completely differentiated conceptus 
 Development of fetus: Growth only  

 B. Two concepts for growth rate:  
 a. (Daily, Weekly, Monthly) growth rate: Weight gain/ Given period: increase as 

sigmoid curve: growth curve Over 1/2 of calf birth wt: gained during the last 2 
months  
b. Relative growth rate: Present wt./ Previous wt.: increase then decrease  

 C. Growth of bovine fetus: See TABLE 8-5  
 D. Growth of ovine fetus: See TABLE 8-6  

 a. Growth rate for twins in last month of gestation: affected by nutrition  
 E. Weight change of fetal membrane, fetal fluids and uterus:  

 a. Inc. as gestation progresses.  
 b. Inc. in fetal weight lags behind expansion of fetal membrane.  
 c. Weights at calving (cattle):  

 Fetus : 25-40kg  
 Fetal fluid : 15.5kg  
 Fetal membranes: 3.8kg  
 Uterus : 10kg (1.0kg before conception) 

 Fetus: after differentiation is completed, the product conception is called a fetus. And 
the period extending after differentiation to parturition is called Fetal Period. 

 Some landmarks in the development of the fetal calf include: 
 Calcification of bone matrix will start at about 70 days, with extensive bone 

formation having occurred by 180 days. (in cattle) 
 Tooth formation will begin at about 110 days. 
 Heir can be seen around the eyes and muzzle at 150 days, with hair covering 

the entire body by 230 days. 
 Testes will descend into the scrotum at the mid-gestation in bull but at the end 

of gestation for stallion. 
 
MATERNAL RECOGNITION OF PREGNANCY 

 A. The developing embryo enters the uterus between d 2 and 5 after ovulation 
depending on the species 

 B. For the early embryo to become an established pregnancy, luteolysis must be 
prevented (the corpus luteum must be maintained)  

 - Two major events have to take place: 

 1) PGF2 synthesis and secretion must be stopped  
 2) Progesterone must be maintained  
 C. The conceptus must provide a timely (before luteolysis) biochemical signal  
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 - Conceptus signals its presence to the dam 
 - Signals enable pregnancy to continue 
 - If a signal is not delivered quick enough, luteolysis will occur, progesterone will 

decline, and the early embryo will die  
 
In the ewe and the cow 

 - The blastocyst begins to secrete trophoblastic protein  
 - Both ovine and bovine trophoblastic protein belong to a class of glycoprotein known 

as interferons 

 1) Ovine interferon-tau (oIFN ) and Bovine interferon-tau (bIFN ) 

 2) The trophoblast produces oIFN- and bIFN- between d 13 to d 21 as the conceptus 
elongates (spherical to tubular to filamentous) 

oIFN- and bIFN- do not enhance progesterone production directly, (NOT luteotropic) 
 Mechanism of action: 

 oIFN- and bIFN- bind to the endometrium  inhibit endometrial oxytocin receptor 

synthesis, pulsatility of PGF2 does not change and  therefore luteolysis does not 
occur  

 (remember, oxytocin, oxytocin receptors, progesterone, estradiol, and PGF2 all play a 
role in luteolysis  

 oIFN- and bIFN- also promotes protein synthesis thought to be critical to 
preattachment embryonic survival 

 
In the sow  

 - Mechanism of action: 
 The conceptus of the pig produces estradiol between d 11 and 12 after ovulation 

(coincides with the elongation of the conceptus Estradiol serves as the signal for 
maternal recognition of pregnancy  

 What happens to PGF2: 

 - PGF2 is produced by the endometrium re-routed into the uterine lumen and 

metabolized, rather than being drained by the uterine veins  luminal PGF2 has little 
access to the circulation and can’t cause luteolysis 

 - The sow must have at least two conceptuses in each uterine horn for pregnancy to be 
maintained 

 - If there no two conceptuses, PGF2 is secreted in an endocrine manner and  
luteolysis will occur, and pregnancy will be terminated  

 

 



 54 

In the mare  
 Mechansim of action:  
 - The presence of the conceptus helps to prevent Luteolysis 
 - The equine conceptus does produce proteins; their role in maternal recognition is 

unknown 
 The conceptus must migrate within the uterus between 12 to 14 times per day during 

days 12, 13, and 14 of pregnancy in order to inhibit PGF2 production. 
 1) This migration appears to be very important because the early embryo does not 

elongate  
 2) Conceptus must “touch” enough receptors or secrete “proteins” and place near (on) 

receptors to maintain pregnancy  
 
Fetal Nutrition (Farm Animals) Functions of the placenta 

 Blood gas exchange at chorion - endometrium attachment.  
 Placenta highly permeable to water and electrolytes i.e., stored in and exchange 

between allantoic and amniotic fluids.  
 Placenta converts glucose to fructose. (fetus cannot utilize glucose) 
 Fetal fat formed from fatty acids transferred across the placenta. (blood triglycerides 

cannot pas the placenta) 
 Fetus makes proteins from transferred amino acids. (blood proteins cannot pas the 

placenta to the fetus) 
 Water soluble vitamins cross the placenta easier than fat soluble.  
 Minerals are transferred across the placenta.  
 Antibodies to fight disease do not cross the placenta - the newborn will get these 

antibodies from the first milk - Colostrum. 
 
8-4 Twinning  

 Twinning is not considered undesirable in sheep, in that it increases the number of 
lambs that are weaned in a given year. 

 Double ovulations occur in about 25% of all estrous cycles in the mare and is a 
problem because abortion usually occurs with twins. 

 Twinning rates in cattle are relatively low, ranging from 0.5 to 4%. Twinning has not 
been considered desirable in cattle because: 

1. Increased incidence of retained placentae 
2. Reduction in future reproductive efficiency 
3. Weaker calves that are more difficult to rise 
4. Reduced milk production by cows after twinning 
5. Freemartizm  

Causes and incidence 
 The heritability of twinning is low 
 Twinning seldom occurs in primiparous (first gestation) females 
 Increasing the level of nutrition will increase the incidence of twinning in sheep 
 Seasonal effects on twinning have been reported, but may be related to seasonal 

changes in available feed 
 Increased twinning can be expected after hormone therapy for cystic ovaries or for 

other reproductive disorders 
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Types of Twins 
 Dizygous Type: they result from ovulation of two oocytes during the same estrous 

cycle. 
  These oocytes are fertilized and eventually implanted in the uterus, where they 

are carried until parturition. 
 They may be the same sex or opposite in sex and are not identical. 

 Monozygous type: resulting from fertilization of a single oocyte.  
 Monozygous twins are always the same sex and are genetically and 

phenotypically identical, except that one is frequently larger than the other. 
 The theories on development of monozygous twins are: 

1. Separation of the zygotic cells after the first cleavage with each cell developing 
independently. 

2. Formation of two inner cell masses within the same blastocyst. 
 About 8 to 10% of all twin births in cattle are monozygous. 

 
8-5 Hormones important to gestation: See FIGURE 8-7 

 Progesterone (Main Hormone) 
 Prostaglandins (PGF2α & PGE2)  
 Relaxin 
 Estrogen 
 Placental Lactogen 

Mare Hormone Levels During Pregnancy  

 
 
Prostaglandins (PGF2α & PGE2) 

 If the uterus is not presented with an embryo by day 13 in sheep or 15 to 17 in cattle 
PGF2α will be released from the endometrium and causes the regression of the corpus 
luteum. 

 PGF2α will terminate pregnancy during early gestation in all species and during the 
entire gestation for those species dependent on the CL for the maintenance of 
pregnancy. 

 Therefore; it can be postulated that the embryo  
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1. Prevents the release of PGF2α or 
2. Produces substances that prevent luteolysis, or 
3. Stimulates production of a substance that prevents luteolysis. 

 There is evidence that PGE2 (an antiluteolysin) is produced to prevent the effect of 
PGF2α on the CL of pregnancy. 

 Therefore; PGE2 from the endometrium and embryo could be the factor responsible for 
maintenance of the CL during early pregnancy. 

 
Progesterone 

 High concentrations of progesterone  
 decrease the tone of the myometrium and  
 inhibit uterine contractions.  
 The role of progesterone in down-regulating receptor sites for Estradiol and 

Oxytocin in the myometrium is largely responsible for these effects. 
 In addition to its effect on the myometrium, high progesterone will stop cyclic 

estrus by preventing the release of Gonadotrpins 
 Progesterone is produced by both the CL and the Placenta. 
 If the synthesis of progesterone stops in any species, the pregnancy usually terminates 

within a few days. 
Sources of Progesterone During Gestation 

 Sheep are dependent on the placenta during the last half of pregnancy. (G.P=148 
days) 

 Cows are dependent on the CL as a source of progesterone for most of the  gestation 
period. However, after ~ day 215 placenta and adrenal are producing enough 
progesterone to maintain pregnancy. (G.P=280 days) 

 Sow like cows; All from CL (G.P=114days) 
 Mare  

 1st CL produces progesterone up to ~ 180 days,  
 FSH stimulates follicle growth and eCG (PMSG) causes CL's to form from 

follicles. They secrete progesterone and are active from day 40-180. 
  After 150 to 180 days post-fertilization, progesterone necessary for 

maintenance of pregnancy in the mare must come from placenta. 
 All corpora lutea regress at this time. (G.P=337 days)  

 
Relaxin 

 A polypeptide hormone produced by the CL (sow, cow) and the placenta (mare), is 
important during gestation. 

 Its primary role appears to be  
1. The softening of connective tissue, which permits the uterine muscles to stretch to 

accommodate the growing fetus. 
2. Relaxin will cause the pelvic canal to expand, particularly during late gestation 

 
Estrogen 

 Concentrations of estrogens are low during early gestation but increase during middle 
and late gestation. 

 The primary source of these estrogens is the placenta 
 The principal function of the estrogens during gestation appears to be their synergistic 

action with progesterone in developing and preparing the mammary glands for 
synthesis of milk after parturition. 
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Placental lactogen 
 May regulate maternal metabolism to facilitate fetal growth.  
 High levels in the last 1/3 of gestation.  
 High levels facilitate higher milk production by its role in the development of the 

mammary gland. 
 

 
 
 

 

Fig 14-1 
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Chapter 8 

Parturition and the Care of Parturient Animals 
Parturition 
 Normal, natural, physiological birth or labor, is the expulsion of the fetus from the 

uterus through the maternal passage by natural forces when it is sufficiently developed 
to live outside of the dam.  

 This process is also referred to as calving or freshening in the cow, foaling in the mare, 
farrowing in the sow, and lambing in the ewe. The medical terminology for this event is 
"eutocia". 

 Abnormal, pathological, or difficult birth area few of the terms applied to parturition in 
which outside assistance is necessary for the delivery of the fetus. The medical 
terminology for this unfortunate problem is "dystocia". 

 It is essential that veterinarians be familiar with the normal course of parturition in the 
various species they are called upon to attend in order that they recognize when the 
process has ceased to be physiological and has become pathological.  

 Much of the success in the management of difficult birth in animals is dependent on 
intervention at the appropriate time, since it is important if possible to conserve the 
lives of the dam and offspring.  

 The period of parturition is one of the most critical in the life of any animal, and is one 
of the periods associated with a high mortality rate. 

Signs of Impending Parturition  
 The signs of approaching parturition in domestic animals are somewhat similar but 

they also vary in certain important aspects.  
 The clinical signs of impending parturition do not permit an accurate prediction as to 

the exact time of parturition in a particular animal, but they are useful indications as to 
the approximate time that this event should be expected. The breeding date if known is 
helpful in determining the approximate time of parturition. 

 Cows 
 1. Relaxation of the pelvic ligaments: 
 2. Relaxation of the vulva and perineum: 
 3. Enlargement and edema of the udder: 
 4. Mucoid discharge from the vagina and dissolution of the cervical seal:  
 5. Segregation from the herd along with restlessness and anorexia may be 

exhibited in the last few hours before parturition and heifers may show signs of 
abdominal pain. 

 Mare 
 The signs of impending parturition vary from mare to mare and are generally not as 

dramatic as in the cow.  
 In late gestation slight relaxation of the sacrosiatic ligaments occurs but may not 

be as obvious because of the heavy muscles of the croup of the mare.  
 The vulva becomes slightly edematous, and the vulva cleft lengthens during the 

last few weeks prior to foaling.  
 Development of the mammary glands occurs during the last 3 to 6 weeks of 

gestation,  
 and leaking of colostrum or "waxing" occurs 6 to 48 hours before foaling. 

 Ewe and Doe 
 In the ewe and nanny, the clinical signs are similar to those of the cow with the 

exception that udder development is not as great. 
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Initiation of Parturition  

Fetal stress is the key 
 

1. corticotropin releasing hormone is released from the fetal hypothalamus 
2. ACTH is released from the fetal pituitary 
3. Cortisol is released from the fetal adrenals 
4. Fetal cortisol promotes the removal of the “progesterone block” 

 Enzymes are synthesized by the placenta which convert placental progesterone 
to estradiol (therefore, the level of progesterone goes down; the level of 
estradiol goes up) 

 The formation of prostaglandins are promoted by enzymes sensitive to the 
decrease in progesterone and the increase in estradiol.- therefore, PGF2α is 
produced and Luteolysis begins, resulting in a further decrease in progesterone. 

5. Estradiol and PGF2-alpha promote myometrial contractions 
 
 During pregnancy myometrial activity is minimal due to the "progesterone block" which 

inhibits the release of prostaglandin and prevents the transport of calcium ions into the 
myometrial cells. 

 As parturition approaches, there is activation of the fetal hypothalamic-pituitary-adrenal 
axis resulting in increased levels of fetal corticosteroids.  

 The mechanism that follows the release of fetal corticosteroids differ among species 
depending on the source of progesterone maintaining the pregnancy.  

 In sheep,  
 Cortisol stimulates the placenta to convert progesterone to estrogen.  
 The elevated levels of estrogen stimulate the secretion of prostaglandin and  
 the development of oxytocin receptors.  

 In CL dependent species,  
 Cortisol in addition to the synthesis of estrogen causes a release of 

prostaglandin from the endometrium 
 As a result of alterations in steroid patterns, increased uterine sensitivity to oxytocin 

and production of prostaglandin myometrial contractility comes more coordinated and 
intensifies as parturition approaches. 

 In conjunction with myometrial activity,  
 a softening of the cervix,  
 relaxation of pelvic ligaments and  
 a generalized expansion of the birth canal become evident 1 to 2 days prior to 

parturition. The ovarian hormone, relaxin, has been implicated in regulating this 
process, as have placental estrogens and uterine prostaglandin. 

 The maternal adrenals and anterior pituitary, apparently, do not contribute to the 
initiation of parturition, although a slight rise in oxytocin levels occur early in parturition. 
The distension of the cervix and vagina by the conceptus initiates the neurohormonal 
reflex (Ferguson's reflex) which produces the expulsive force of abdominal muscular 
contractions (straining) and the release of high levels of oxytocin which in turn 
stimulates myometrial contractions. 
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Relative changes in hormone concentration near the time of parturition 
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The Course of Parturition  
 The essential components of the birth process are  

 the expulsive forces,  
 the fetus (es) and  
 the birth canal.  
 Normal birth will occur when the expulsive forces are sufficient to cause a 

normally and correctly disposed fetus to negotiate a birth canal of adequate 
size. 

 The expulsive forces combine the contraction of the 
  myometrium and  
 abdominal muscles.  

 The uterine contractions are peristaltic in type; in uniparous animals they begin at the 
apex of the horn and proceed toward the cervix.  

 In multipara myometrial contractions may begin at either the cervical or the tubal end of 
the uterine horn and act either to propel fetuses toward the cervix or to shorten the 
horn. Following delivery of the last fetus from a horn, contractions usually begin at the 
tubal end only.  

Stages of Parturition* 
 Normal parturition is a continuous process. Division of this process into stages has 

been introduced primarily for monitoring progress and determining when outside 
assistance is indicated. 

 The stages of parturition are randomly but fairly well defined and are classified as: 
 1. The preparatory stage of cervical dilation 
 2. The stage of expulsion of the fetus 
 3. The stage of expulsion of the fetal membranes and involution of the uterus  

 
The Preparatory Stage 
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 This includes: 
 a. Relaxation of the soft birth canal 
 b. Relaxation of the bony birth canal 
 c. Lubrication of the birth canal 
 d. Dilation of the cervix 
 e. Alignment (placement) of the fetus 

 Relaxation of the soft birth canal is primarily under the influence of hormones.  
 Estrogen, produces relaxation of the vagina, vestibule, vulva, anus and 

perineum, including muscles, ligaments and the entire suspensory apparatus.  
 Relaxation becomes noticeable toward the last trimester and increases 

gradually until the last few days of the gestation period at which time the length 
of the vulva increases 3 to 4 times, the vulva lips become extremely flaccid and 
pliable, the perineal region lose its tone and there is extreme relaxation of the 
sacro-sciatic ligaments.  

 As a result of the relaxation of these ligaments, the tail head becomes more 
elevated and the dorso-ventral dimension of the pelvic outlet is increased. 

 Relaxation of the bony birth canal is only possible at the sacro-iliac and symphyseal junction.  

 Relaxation of the sacro-iliac junction allows dorsal and to some extent lateral 
expansion of the bony pelvic inlets.  

 This process is also under the influence of hormones, particularly estrogen. 
 Lubrication of the birth canal:  

 The cervical seal remains intact until about 24 hours prior to parturition, when it 
begins to liquefy.  

 This process along with the increased activity of the cervical glands results in 
lubrication of the birth canal.  

 Maximum lubrication is attained at the time of parturition following rupture of the 
allantoic and amniotic sac and the release of their contents. 

 Dilation of the cervix: There are two distinct phases of cervical dilation which are 
compatible to those recognized in human obstetrics.  
 During the preliminary or latent phase, passive relaxation and opening of the 

cervix is brought about by a decrease in cervical tone.  
 Dilation first occurs at the external os and proceeds inward so that a cone 

shaped cavity is gradually formed with the apex directed toward the internal os.  
 This phase continues until the cervix is dilated at about 10 to 15 cm. in the large 

domestic species.  
 At about this time, the stage of active cervical dilation commences and is 

brought about by uterine contractions which force the fetus and its membrane 
toward and through the partially opened cervix.  

 The internal os dilates rapidly, and once the dilation is complete the cervical wall 
is confluent with the vagina. 

 Alignment of the fetus: The fetus changes its position within the uterus several times 
during gestation,  
 both in relationship of its long axis to that of the dam and  
 by rotation on its own long axis.  

 The final alignment for delivery takes place during the first stage of parturition.  
 In this stage in the mare and bitch, the fetus is rotating from a dorso-pubic or 

dorso-ilial (dorso-lateral) position into the dorso-sacral position.  
 As it passes through the cervix into the birth canal, the legs and head are 

extended, thus permitting delivery.  
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The Stage (Stage 2) of Expulsion of the Fetus 
 In uniparous species that part of the birth process in which the fetus is expelled is 

referred to as the second stage of parturition. In the multiparous species, however, 
fetal membranes as well as fetuses are delivered during the expulsive stage, thus the 
second and third stages tend to merge. 

 The second stage of parturition is initiated by rupture of the chorioallantois and release 
of the allantoic fluid.  

 Abdominal straining begins shortly after the onset of the second stage of parturition.  
 Each "labor wave" consists of several myometrial contractions with superimposed 

contraction of the abdominal muscles.  
 Intermittent labor waves allow times for gradual dilation of the birth canal which further 

facilitates propulsion of the amnionic sac through the vagina and vulva as the water 
bag.  

 With further straining fetal limbs appear in the amnion with one forelimb slightly ahead 
of the other.  

 The greatest effort is required to propel the fetal head resting on the extended 
forelimbs through the vulva.  

 Once the head is expelled, there is a pause until straining recommences for the 
delivery of the chest.  

 The rest of the fetal body usually follows without special effort by the dam. 
 Almost all animals lie down as soon as straining commences.  

 The cow, and ewe usually assume a sternal position while  
 the mare and sow usually lie out flat with their legs stretched out.  
 Occasionally the foal or calf may be delivered with the dam standing 

 In uniparous animals, the downward direction of the cranial portion of the fetus as it 
passes through the vulva results in stretching of the dorsal and pelvic muscles and 
relaxation of the linea alba and abdominal muscles. This brings the hip of the fetus into 
the widest part of the pelvic canal and as such, prevents hiplock which is frequently 
encountered when traction is applied in a straight line.  

 If the fetus is born in the amnion, as is the case in the mare, or if the partially ruptured 
amnion covers the face of the offspring, fetal movements quickly result in rupture of 
removal from the head. In general, there is very little risk of a healthy foal being 
suffocated by a normal enveloping amnion. 

 The second stage of parturition is normally short in the mare, usually being completed 
in 20 to 30 minutes. The equine placenta separates very rapidly from the endometrium 
and fetuses not delivered within a relatively short period after the onset of the second 
stage are deprived of oxygen. 

 In pluriparous cows, the second stage of parturition is completed in l/2 to 1 hour; while 
in primiparous animals it may take 3 hours or more. 

 In the sow, the second stage of parturition is characterized by straining along with the 
passage of blood or meconium stained fluid.  

 As with the mare and cow, delivery of the head coincides with the greatest effort and in 
the majority of cases once this is expelled the remainder of the fetus follows easily. 

 Following the delivery of each fetus, the sow usually rests for about 10 to 15 minutes, 
although this interval may be somewhat longer between the first and second fetuses 
and before the last fetus. Most sows deliver the litter in 3-4 hours although in some 
normal farrowings it may be longer. 

 In the ewe and nanny, the second stage of birth is similar to the cow 
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The Third Stage - Expulsion of the Fetal Membranes and Involution of the Uterus 
 Following expulsion of the fetus visible straining largely ceases, but strong contractions 

of the uterus continues for 48 hours, and less vigorously, but more frequently, 
thereafter. This is necessary to prevent hemorrhage, as well as, to aid in the expulsion 
of the fetal membranes and involution of the uterus.  

 In the majority of mares, the fetal membranes are expelled within 1/2 to 3 hours. 
 In the cow, placental separation occurs more slowly than in the mare. Expulsion of the 

fetal membranes usually takes place between l/2 to 8 hours, but occasionally it may be 
delayed for 12 hours without being considered abnormal. The ewe and doe are similar 
to the cow. 

 In the sow since a number of the allantois-chorion may be fused, usually the fetal 
membranes are expelled at only 2 to 3 intervals during parturition. Most porcine 
afterbirths are expelled within 20 minutes to 12 hours, average 4 hours, after the birth 
of the last pig. 

 After the fetal membranes are expelled, the uterus still continues to contract resulting 
in the expulsion of lochia - a vaginal discharge usually occurring during the first two 
weeks following parturition and composed of mucus, debris, and blood. 

 Involution of the uterus is very rapid in the mare and sow and is thought to be due to 
the simple diffuse type of placenta.  
 In most mares involution of the uterus is thought to be complete by 13 to 25 

days following foaling, as such, breeding of mares on foal heat is not to be 
recommended unless it has been determined that the endometrium has 
completely involuted.  

 In the sow, signs of heat may be exhibited at about 3 days postpartum, but 
recent work has shown that uterine involution is completely 28 days postpartum.  

 In the cow involution of the uterus occurs on an average of about 47 days after calving. 
However, it is not a good practice to breed the cow prior to 60 days after calving.  

 In the ewe and doe involution is complete by 20 to 25 days  
 

Presentation, Position & Posture 
Presentation include  

1. The relationship of the spinal axis of the fetus to that of the dam, as such, 
presentations are either longitudinal or transverse;  

2. It also denotes the portion of the fetus approaching or entering the pelvic cavity or 
birth canal. This portion is either anterior or posterior in the longitudinal 
presentation, or dorsal or ventral in the transverse presentation. 

Position refers to the relation of the dorsum of the fetus in the longitudinal presentation or the 
head of the fetus in three transverse presentation to the quadrants of the maternal pelvis - 
sacrum, right ilium, left ilium, and the pubis. 
Posture refers to the relation of the extremities - head, neck and limbs - to the body of the 
fetus. The extremities may be flexed, extended, or retained, on the right, left, above, or below 
the fetus  
 In the uniparous animals the normal presentation of the fetus is anterior longitudinal, 

the normal position is dorso-sacral, and the normal posture is the head resting on the 
knees and metacarpal bones of the extended forelimbs. 

 The transverse presentation is a rare occurrence in ruminants and multipara, but is 
more commonly encountered in the mare in those cases where the fetus develops in 
the body and both horns rather than in the body and one horn.  
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Other abnormal presentations include the  
 a. Breech: 
 b. Sterno-abdominal: 
 c. Poll: 

 In multipara 30% to 40% of the fetuses are presented posteriorly and, as such, this is 
considered normal. Because of the short head and neck of swine fetuses, there is 
seldom deviations of these structure. Since the limbs of multipara are small, short and 
flexible they seldom cause problems in delivery of the fetus. 

 In sheep and goats, fetuses may be expelled without assistance in anterior 
presentation with one forelimb retained or flexed beneath the body, however, when 
both forelimbs are beneath the body there is usually difficulty with delivery  

 

Artificial Interference in Parturition 
 If parturition is progressing in a normal manner, there is no need for outside aid and as 

such assistance is contraindicated. It is advisable that valuable animals be observed 
during the act of parturition so that if a problem with the delivery of the fetus occurs, 
outside help will be readily available. 

 6.3.1 Outside Assistance is Necessary 
 1. If the first stage of parturition in the cow, sow and ewe is over 6 to 12 hours, and 

over 4 hours in the mare. 
 2. If the second stage of parturition in the cow and ewe is over 2 to 3 hours, in the 

mare over 20 to 30 minutes, and in the sow over 6 to 12 hours. 
 3. If at any time the normal progression of the fetus into and through the birth canal 

fails. 
 4. If the frequency or intensity of abdominal contractions decline before birth of the 

young. 
 5. In uniparous animals if the feet of the fetus appear and disappear with each labor 

contraction without progress in the delivery of the fetus. 
 

Care of Parturient Animals (mare) 
 Mares approaching term should be put in a handy paddock during the day and brought 

in at night. 
 As soon as the udder and teats become distended, or waxing occurs the mare should 

be put in a foaling box at night and kept under continuous, but unobtrusive observation. 
 if the presentation is seen to be normal, i.e. two feet and muzzle at vulva, then the 

mare is almost certain to deliver the foal; an exception is ‘dog-sitting position’ where, 
with forelimbs and head showing, the presentation looks normal. 
 As soon as an irregular presentation, position or posture is recognized, or if no 

progress occur within 10 minutes of the onset of straining, a veterinary 
examination should be called for. In these ideal circumstances the obstetrician 
will have little more than an hour in which to arrive and deliver a live foal (!!??)  

 The early dehiscence of the allantochorion in equine dystocia makes stillbirth 
the rule rather than exception. 

 Even if the foal is dead on his arrival, however, the veterinary surgeon’s prompt 
attention will make a much more favorable prognosis for the mare. 

Care of Parturient Animals (cow) 
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 As soon as a cow shows complete relaxation of the posterior border of the sacrosciatic 
ligament she should be put in a clean, well bedded box and kept under frequent 
observation. 

 If after 12 hours of restlessness there is no straining a veterinary examination should 
be made to exclude  
 primary uterine inertia,  
 failure of cervix to dilate and  
 uterine torsion.  

 If a cow comes into a normal second stage and there is no progress after an hour’s 
straining she should be examined to ascertain the cause of the obstructive birth. 

 

Care of Parturient Animals (ewe) 
 Heavily pregnant ewes should be kept in a handy paddock or in a lambing yard or pen 

whose location can be frequently changed during the lambing season. 
 

Care of the Newborn 
 To give the newborn the best possible chance of survival, management should include: 
 1. Proper care of the navel 
 2. Adequate consumption of colostrum 
 3.In foals administration of an enema and tetanus prophylaxis where needed are 

important. 
 4. Proper sanitation of the maternity stall is important to decrease the incidence of 

diseases 
 5.Careful observation for abnormalities is especially important during the first week of 

life.  
Care of the Newborn (respiration) 
 In normal parturitions respiratory movements in the fetus are initiated by several deep 

inspirations about 10 to 60 seconds after expulsion. 
 If respiration in the newborn is delayed various procedures should be used to stimulate 

this activity: 
 The mucus should be removed from the nose and mouth. 
 The newborn should be laid on its side in straw, not loose chaff or shavings that 

might be inhaled, with the head and fore quarters slightly lower than the hind 
quarters. 

 Vigorous rubbing of the newborn with straw, hay, towels or shaking its head, or 
tickling its nostrils, will help bring about respiratory activity. 

 The use of an oxygen tank and attachment short rubber tube has proven useful 
in saving some weak newborn. 

 It has been observed by some researchers that in the handling of nearly all 
newborn which at expulsion are so weak that respirations do not begin normally 
within 1 to 2 minutes, any treatment of a drastic nature is often unsuccessful, 
although such efforts are usually indicated and are appreciated by the owner. 

Care of the Newborn (Feeding Colostrum) 
 The newborn should nurse and thus get colostrum within 1 or 2 hours after birth. 
 Under highly unsanitary or infected environmental conditions, it is desirable to get 

colostrum into the newborn promptly, within 15 to 30 minutes after birth. If necessary 
this may be given by stomach tube. 
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 In calves and foals 1500 to 2000 ml. should be given in divided doses the first 12 hours 
after birth. 

Care of the Newborn (Thermoregulation) 
 Thermoregulation in the newborn can be improved in a number of ways: 

 Ensure that there is adequate food intake. 
 Arrange for birth to occur in that at least a thermally neutral environment and in 

those species where thermoregulation is delayed this environment should be 
maintained. 

 Reduce heat loss by ensuring that the coat is adequately and quickly dried. A 
proper nest area should be provided with good insulation and supplementary 
heating in polytocous species which will also encourage the huddling together of 
the litter, thus reducing the overall surface area. In the case of lambs, simple 
plastic jackets can be an effective way of reducing heat loss. 
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Chapter 9  
Synchronization of Estrus 
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Chapter 10  
Embryo Transfer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


