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Dear Students/Users

The present compilation is an attempt to bring forth the basic points of 
Veterinary Gynecology and Obstetrics course for students so as to 
recollect all what they read from standard texts. All the photographs 
included in this presentation have been not my own and have been 
used from different sources only for demonstration. Many of the 
photographs might be copyrighted hence cannot be replicated in any 
form. The presentation is only for teaching purpose and not commercial 
sale. The inclusion of some commercial products is purely for teaching 
demonstration and does not endorse these products or criticizes 
others. Suggestions to improve this presentation or include others are 
welcome.

Thanks

Prof G.N.Purohit

gnpobs@gmail.com



Disclaimer

This lecture note series is for understanding 
of students the subject of Veterinary 
Gynecology and Obstetrics and not for sale 
or propagation. Inclusion of pictures is for 
pure academic reasons and not for any 
commercial gains.



Some terms

Obsterics: Branch of medicine dealing with the care of the female during pregnancy, at 
parturition and during post-partum period also known as midwifery.

Gynaecology: Branch of medicine dealing with the physiopathology of the female

Theriogenology: Branch of medicine dealing with all aspects of reproduction including 
gynaecology, obstetrics artificial insemination.

Estrus: period of sexual receptivity of the female animal towards a male.

Gestation: The period of intra uterine development in mammals or the period from 
conception till parturition in mammals is known as gestation.

Embryo: from fertilization to the differentiation stage (45 days in cattle)

Fetus: from differentiation till parturition

Conceptus: Fetus with its fetal membranes.

Nullipara: An animal which has not become pregnant and parturated.

Primipara: An animal which has become pregnant and would parturate for the first time

Monotocous(Uniparous): Animals giving birth to single young ones

Polytocous : Animals giving birth to many young ones

Embryology: Science of physiological development of the fetus

Teratology: Embryology + pathology dealing with abnormal fetal development



Bandlôs rings: prolonged dystocia results into uterine fatigue and formation of retraction rings called Bandlôs 
rings

Barking foals: respiratory distress and convulsion syndrome in new born foals.

Urachus: Vestige of yolke sac seen on histology.

Whartons jelly: semisolid jelly surrounding the urachus and also present in amniotic membrane

Whipples operation: submucus resection of vagina in bitches to remove parts of prolapsed vagina

Reefing operation (Farquharsons technique): sub mucus resection of vagina in prolapse of vagina in a cow 
for repair. 

Gonadocrinin: GnRH like substances in the gonads of some species.

Puberty: age of sexual maturity

Sterility: Complete loss of fertility

C-reactive proteins: Proteins that increase during mid-gestation in the bitch in response to tissue damage 
due to implantation

Carazol: a beta-blocker given to sows to reduce the expulsive time of labor in sows.

Clenbuterol: A beta-adrenergic that quietens the uterus and inhibits labor.

Psuedopregnancy: False pregnancy occurs in the bitch and the goat and in many other species like mare.

Luteolysis: Process of regression of a corpus luteum.

Gonadostat theory: Lowering of the pituitary threshold for positive feedback by estrogen at puberty results in 
extrus expression in ewes. Before puberty although pituitary and gonads are working but there is a high 
threshold for estradiol positive feedback and hence estrus is not expressed. This is called the 
gonadostat theory.

Androgen: Male sex hormone secreted by the Leydig cells of the testis.

Anestrus: Absence of estrus

Estrus: Period of sexual receptivity of a female animal towards a male

Nymphomania Increased sexual desire in a female animal



Phytoestrogens:Plants that contain compounds with estrogenic activity

Sex steroids: Steroids dervied from the gonads estrogen, progesterone and testosterone

Tenesmus: Excessive rectal straining efforts by an animal

Lochia: The uterine discharges from a parturated animal during involution period

Uteroverdin: A bile like pigment present in the zonary placenta of dogs.

Metestrus bleeding: post estrus bleeding in crossbred cows that occurs due to withdrawl of 

estrogen hormone

Feathering: Tapping of the vagina of a whelping bitch with finger leads to oxytocin release and 

delivery of a pup.

Single pup syndrome: The presence of a single pup in a bitch leading to problem in initiation of 

parturition and dvelopment of an extra large puppy.

Spalding sign: Overlapping of the fetal skull bones seen on radiography of a bitch with dead 

fetuses.

Fergusons reflex: The release of huge quantities of oxytocin in cows when the fetal legs 

touches thee pelvis during parturition.

Theilers disease: Infectious hepatitis in mare developing due to injection of an eCG.



REPRODUCTIVE ANATOMY

The reproductive organs of a female animal comprise of the tubular 

genitalia (consisting of the vulva, vagina, cervix, uterus and the 

fallopian tubes) and the generative organs the ovaries. Subtle 

differences does exist in the structure of genital organs, their loaction 

and size in different farm animals





1: Ovary

2: Corpus Luteum

3: Infundibulum

4: Uterine Tube

5: Horn of Uterus

6: Body of Uterus

7: Vaginal Portion of Cervix

8: Vagina

9: Longitudinal Duct of   
Epoophoron

10: Ext Urethral Opening and

Suburethral Diverticulum

11: Maj. Vest. Gland Opening

12: Eminence of Maj. V. Gld.

13: Clitoris

14: Lips (labia) of Vulva

15: Vestibule

16: Mesovarium

17: Mesosalpinx



Cervix of a mare     Buffalo genitalia            Genitalia  Mare



The Bovine genitalia and cervix



Genitalia of  Adult and primiparous Sow and 

the cervix of a sow



REPRODUCTIVE PHYSIOLOGY
When a female animal attains sexual maturity it starts expressing rythymic sexual desire 

(estrus) at fixed intervals at a certain time of the year (seasonal breeder) or year round 
(polyestrous) at fixed time intervals. This sexual cycle is termed the estrous cycle. The 
reproductive cycle is dependent on the breed, age, nutrition, daylight and management 
in the animals. At the animals level the sexual cycle is dependent on the secretion of 
various endocrine, paracrine and autocrine hormones and growth factors.

The basic hormone of reproduction are governed by the hypothalamus, pituitary and the 
ovaries in the female. The hormones of reproduction are the peptide hormones (GnRH 
and oxytocin), protein (pituitary FSH and LH or the placental eCG and hCG all known as 
gonadotropins as they stimulate the gonads in some or other way) and steroids 
(progesterone and estrogen secreted masinly from the ovaries and also from the 
placenta). There are some other substances like prolactin and prostaglandins which 
affect the reproductive cycle of farm animals. When an animal comes into estrus and is 
bred or mated by a male there is formation of zygote which develops sequentially and 
result in the birth of a young one (parturition) after a fixed period. If the animal does not 
become pregnant there is release of prostaglandin from the endometrium of the uterus
and this causes the lysis of the corpus luteum and the animal returns back to estrus 
usually 21 days after the previous estrus. After parturition the animal returns back to 
estrus and when mated becomes pregnant again. This sequence of events continue in 
the animal till it becomes old. There is a complex chain of events that occur during the 
reproductive cycle of animals. Recently it has been identified as an follicular growth wave
that occurs one or more time between two estrus cycles in farm animals. There are many 
intricately intertwined mechanisms that are in operation during the reproductive cycle in 
most farm animals many of which are yet to be understood.



REPRODUCTIVE HORMONES
Neurohormones of hypothalamus ( Hypothalmic hormones or peptide hormones):

GnRH :A peptide hormone secreted by the hypothalamus. The GnRH secreted

from the ventromedial nucleas, arcuate nucleas and median eminence is respo

nsible for the tonic release of Pituitary gonadotropins(FSH and LH) whereas, the

GnRH secreted from the Anterior hypothalamic area and the preoptic nuclei is 

responsible for the Surge-like release of pituitary FSH and LH. Clinically GnRH 

can be used for all clinical conditions where a action of FSH or LH is desired. It

reaches the pituitary via the hypothalamic hypophyseal portal system.

Prolactin releasing or inhibiting hormone (PRH or PIH):This is secreted from the neurons 
containing dopamine in the arcuate nucleas of hypothalamus. It stimulate or inhibit prolactin 
secretion. Prolactin secretion is important for milk production and CL maintenance in the 
bitch. It is also reponsible for alterations in LH secretion.

Oxytocin: Secreted from the paraventricular nuclei and supraoptic nuclei of hypothalamus and 
stored in the posterior pituitary. It induces uterine contractions and is responsible for milk let 
down and gamete transport. Its main clinical use would be inducing uterine contractions 
during uterine inertia (lack of contractions) during parturition and is used to control uterine 
bleeding.

Nuerohormones of the pineal gland

Melatonin: A methoxy-indole secreted by the pineal gland and its secretion is dependent on the 
daylight falling on the eyes. Its secretion increases during darkness. It is responsible for the 
seasonality of reproduction by stimulating or inhibiting GnRH secretions.



Hormones of the pituitary (Gonadotropins: substances which favour gonad activity)

Follicle stimulating hormone (FSH): A glycoprotein secreted by the gonadotrophes in the 

anterior lobe of pituitary. It stimulates follicular growth in female and spermatogenesis in 

the male. Clinically it is used for anestrus, out of the season breeding and for 

superovulation.

Lutenizing hormone (LH): Secreted from the pituitary and protein in nature. It stimulate 

ovulation and formation of corpus luteum in the female and testosterone secretion in the 

male. Clinically it is used for ovulation induction in delayed ovulation, an-ovulation, cystic 

ovary and for CL development. The surge like release is responsible for ovulation and is 

dependent on the positive feedback by estrogen hormone from the ovary. Surge like 

release is absent in the male.

Other pituitary hormones

Prolactin: Produced by the mammotrophes in anterior lobe of the pituitary and is responsible 

for lactation and maternal behaviour. It is also responsible for CL maintenance during 

early pregnancy in the bitch and also affects LH secretion. 

Hormones secreted by the gonads and uterus:

Steroids: (Estrogen, progesterone and testosterone)

Estrogen: Steroid secreted by theca interna of the ovarian follicle. It promotes sexual 

behaviour, secondary sexual characters and also has anabolic effects. It causes 

luteolysis in most species except the pig in which it is luteotrophic. It causes a negative 

feed back effect on FSH secretion and positive feed back on LH secretion.



Progesterone: Steroid secreted by the corpus luteum of the ovary. It acts with estrogen in 

promoting estrus behaviour and in preparing uterus for implantation. It also maintains 

pregnancy by quietening the uterus. It is required for the entire gestation from the CL in 

species like cow, buffalo, goat and pig(CL dependant species). However in other species 

(mare, sheep and possibly dog) the placenta may produce sufficient quantities of 

progesterone for pregnancy maintenance. The steroid is also produced by the adrenals.

Testosterone: Steroid secreted by the Leydig cells of the testis of male animals. It is 

responsible for the secondary sexual characters and the sex libido. It also has anabolic 

effects.

CIDR-B



Other hormones

Relaxin: Polypeptide secreted by the CL of the ovary. It dilates the birth canal at parturition 

specially cervix and helps in pregnancy maintenance in the dog.

Prostaglandins :Eicosanoids (Unsaturated fatty acids) secreted by the uterus and many 

other tisuues which cause the lysis of the CL on the ovary in absence of pregnancy and 

on completion of pregnancy and also favours uterine contractions at parturition

Activins and Inhibins: Proteins found in the follicular fluid and granulosa cells of ovary which 

stimulate or inhibit FSH release from the pituitary.

Follistatin: Protein found in the follicular fluid of ovary which regulate FSH release.



Hormones of placenta: Placenta secretes some gonadotropins hCG (humans) and eCG 
(equine), steroids and placental lactogen.

Placental gonadotropins:

Human chorionic gonadotropin (hCG):Glycoprotein secreted from the synctio-trophoblasctic 
cells of human and monkey placenta. It has LH like activity and maintains CL in 
primates. Clinically it is the principally used for ovulation problems like delayed ovulation, 
anovulation, ovarian cysts and is the most commonly available drug of human origin 
used in animal therapy as LH is largely unavailable and costly.

Equine chorionic gonadotropin (eCG): Glycoprotein secreted from endometrial cups formed 
in the placenta of equine species. It has FSH like activity and hence used as a cheap 
source of FSH in therapy of anestrus, out of season breeding and superovulation.

Steroids:

Estrogens are secreted from the placental unit in sheep cattle and many species. They 
maintain pregnancy. Progesterone is also secreted by the placenta. 

Other hormones

Placental lactogen are proteins secreted by placental tissues in sheep and cattle. It regulates 
transport of nutrients from the dam to fetus.  



Hormone secretion, mechanism of action and metabolism:

The secretion of peptide and protein hormones depends upon the feedback mechanism and 

many precursor molecules. These hormones are stored in the cells of origin and hence 

sharp rises as occurs in surge-like release can occur. A basal level of hormone is always 

present but surge like pulses occur in response to some feedback or stimulation by their 

precursors. Steroids are not stored but their stimulation is rapid.

The mechanism of hormone action is dependent on the presence of receptors on the target 

organ. The peptide and protein hormones bind to specific receptors and stimulate 

adenylate cyclase which convert ATP to cyclic AMP which are considered as second 

messengers of hormone action. The cAMP activate protein kinase system and 

phosphorylate other enzymes in the cell with an end result of increase in the cellular 

products for example estrogen release in response to FSH stimulation (But some LH is 

required for estrogen production). The protein or peptide hormones are secreted in a 

episodic or pulsatile pattern.

The steroids when produced diffuse into the cytoplasm of the cell and are carried by carrier 

proteins. The mechanism of action of steroids in the cell include binding to the receptor 

site and enter the nucleas of cell where they stimulate the synthesis of mRNA. This RNA 

diffuses into the cytoplasm and stimulates protein synthesis.

The protein and peptide hormones are broken to amino acids in the liver, kidneys and target 

tissues. Steroids are converted to less active soluble compounds by liver, kidneys and 

other tissues and excreted with feces or urine. 



In ruminants, testosterone and oestradiol-17ɓ are 

rapidly converted to their epimers, biologically much 

less active, epitestosterone and oestradiol-17Ŭ. 

Progesterone is partially converted to androgens 

before excretion. In the pig, epimerization of testo

sterone and oestradiol-17ɓ does not appear to take

place to a significant degree. The faecal route of 

elimination dominates in ruminants, while in the pig 

urinary excretion is more important.

The prostaglandins are inactivated at the site of action or cleared by the lungs and liver.
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The hypothalamus and pituitary secreting 

hormones



The mechanism of release and reaching of prostaglandin to the ovary







Ovaries on Day 2 of the 

Estrous Cycle.

Corpus 

haemorrhagicum

Corpus albicans



Ovaries on Day 5 of the Estrous Cycle

Follicles

Corpus luteum



Ovaries on Day 9 of the Estrous 

Cycle

Fully grown dominant 

follicle

Mature CL



Ovaries on Day 16 and 17 of the Estrous 

Cycle

Regressing CL

Mature CL about to 

regress

Dominant ovulatory 

follicle



Signs of estrus cow when a animal is in estrus it shows some visible 

changes in behaviour. Some of the changes in cows are shown below

Proestrus cow mounting other cow                      Cow in standing heat stands to be mounted



External signs of estrus

Vaginal Mucus Blood post estrual



Signs of estrus in cows
External visual signs:

Frequent urination

Drop in milk yield

Vulvar edema and discharge of cervico-vaginal mucus, vaginal congestion

Mounting other cows in proestrus and standing to be mounted at estrus

Increased physical activity

Bellowing

Internal signs:

Tone in the uterus, opening of the cervix and presence of a follicle on the 
ovary

Buffaloes show no mounting, a slight discharge usually seen when the 
animal sits, many buffaloes are in silent estrus without bellowing and 
temporary teat engorgement(sudden let down of milk in teats 1-3 days 
before estrus onset, called doki) is shown by buffaloes. Estrus signs are 
marked during late evening and early morning. Tail switching is seen



Estrus in a buffalo

Switching tail to one 

side

Standing estrus



External signs of estrus 

buffalo

Vulvar lip edema Vaginal congestion



External signs of estrus 

buffalo

African wild buffalo remains in 

estrus for 5-6 days and cycles 

every 23 days
Cervicovaginal mucus discharge  

estrus

http://www.ultimateungulate.com/Images/Syncerus_caffer/S_caffer1.html


Ultrasonography at Estrus

Ultrasonography of the ovaries in cattle and buffaloes at estrus can 

reveal several small follicles (1) and a large ovulatory follicle ( 2)

1 2

1
1 1

2



Estrus in a bitch

Dogs are monoestrus with interestrus intervals ranging 

from 4.5 ï13 months Av. 7 months

PROESTRUS BLEEDING -Av. 9 days

Attracts Male but no mating vulvar edema

ESTRUS - Av. 9 days  Sexual receptivity

Bitch Deviate tail and the vulvar edema disappears                                                

Estrogen ɯ and Progesterone

ɯ

http://images.google.co.in/imgres?imgurl=http://www.vetmed.lsu.edu/eiltslotus/Theriogenology-5361/_private/dog--w23.gif&imgrefurl=http://www.vetmed.lsu.edu/eiltslotus/Theriogenology-5361/dog--white_2.htm&h=221&w=328&sz=42&hl=en&start=2&usg=__NMg8r_uXsnpGJg-6tHpP87MxhPM=&tbnid=cvdim86UQ2qckM:&tbnh=80&tbnw=118&prev=/images%3Fq%3Dvagina%2Bestrus%2Bbitch%26gbv%3D2%26hl%3Den%26sa%3DG


Reproductive Physiology of bitch

A Bitch ovulates primary oocytes that mature in 48 h after ovulation 

Ovulation 2 days after LH surge

Transition from proestrus occurs 1 day after LH surge but can occur 3days before to 5 
days after LH surge.

The Fertilization Period
The fertilization period of the bitch is the time when viable oocytes are available in the 
uterine tubes and are sufficiently mature as secondary oocytes to be fertilized by 
spermatozoa. Under typical circumstances in the majority of bitches it extends from four 
days after the preovulatory surge of LH until about seven days after the LH surge (i.e. 
from two days after ovulation until about five days after ovulation). Fertility usually 
declines very rapidly beginning 7 days after the LH surge, as oocytes undergo 
degeneration and the cervix closes over a 1 to 2 day period

The Fertile Period
The fertile period can be considered to extend from three days before the preovulatory LH 
surge until 7 days after the pre-ovulatory LH surge, and may be even longer when using 
stud dogs with exceptional semen quality or bitches in which the oocytes may survive 
another day or two beyond the norm.

Importantly, for many stud dogs, their sperm may survive no longer than 1 or 2 days in 
the female tract. Matings earlier than the day of the LH surge have reduced pregnancy 
rates, suggesting that in most cases sperm are not capable of penetrating oocytes after 2 
days in the female tract.



Breeding management of the bitch

Peak Fertility from day of LH surge to 6 days post LH surge

ie 2 days before ovulation to 4 days after ovulation

2 breedings 2 days apart suggested

Optimal time to breed can be determined by LH surge/clinical methods

Average bitch may ovulate 12 days of proestrus and hence should be mated on 

day 14 and 16 however, a bitch may ovulate as early as day 5 of proestrus to 

day 30 of proestrus hence mating on a predetermined day may fail to result in 

conception

A poor correlation exists between behavioural events and endocrine events

Some bitches may refuse to accept particular males.

Breeding should thus be done on the basis of a vaginal 

cytology and disappearance of vaginal tugor or assay of LH



Vaginal cytology in the bitch
1 2 3

4 5 6

1. RBCs during early proestrus 2. Small parabasal cells during mid proestrus 

with few RBCs 3. Parabasal cells during mid to late proestrus 4. Cornified 

(epithelial cells ) during estrus 5. A few parabasal cells neutrophils and RBCs 

during late estrus/diestrsus 6. Anestrus   



Mating in a bitch

Mating

Mating and lock tie in a bitch

http://images.google.co.in/imgres?imgurl=http://ledeckgsd.com/articles/Mating_files/mating.jpg&imgrefurl=http://www.peaceinspire.com/2006/04/08/how-dogs-mate/&h=424&w=247&sz=18&hl=en&start=90&usg=__02abl_2i1s4CaAfvgIalfJcXjzc=&tbnid=ZbrzIoh4fe5iDM:&tbnh=126&tbnw=73&prev=/images%3Fq%3Destrus%2Bbitch%2Band%2Bcat%26start%3D80%26gbv%3D2%26ndsp%3D20%26hl%3Den%26sa%3DN


Estrus in camels

Estrus behaviour in the male (extrusion of the soft palate 1) and female camel (2 

and 3) and the mating stance (4)

1

2

3
4

1

javascript:fileName='fig5.asp';displayFig2()
javascript:fileName='fig2.asp';displayFig2()
javascript:fileName='fig4.asp';displayFig2()
javascript:fileName='fig1.asp';displayFig2()


Estrus in sheep

Estrus is detected by a teaser marker Ram. Fig 1 shows the 

Flehmen response shown by the teaser and Fig 2 shows a 

marker Ram with grease applied over its brisket. Fig 3 shows a 

ewe in estrus marked by a teaser
1 2

3



Signs of estrus in goats

Vocalization

Wagging of the tail (Up and down movement of the tail)

Slight discharge

Pawing the ground with the legs

Vulvar edema and vaginal congestion

A goat in estrus may sometimes develop the udder

Sheep and goat reproductive peculiarities

Puberty: 8-9 months depending on season of birth

Seasonality of reproduction depending on the daylight (melatonin) short day breeders The 

breeding season varies at various places the usual season is August-September and a 

minor season is during March in India.

Estrus cycle length 17 (14-19) days in sheep and 21(15-24) days in goat Estrus period 24-48 h 

in sheep and 24-96 h in goat

Ovulation 20-32 h after estrus onset. First ovulation of the season not accompanied by 

behavioural estrus. Ovulaton rate can be increased (upto 20%) by extra feeding (flushing)3-

5 weeks before the breeding season.

Twinning is desirable

Conception rates high (90%)

Mating also called tupping in sheep.



Estrus in Equids



Signs of estrus in equids

Signs of estrus in equids are generally shown on teasing:

Urinating in front of a stallion

Lip synchrony towards a stallion

Winking of clitoris

Squatting

Cervical relaxation



Estrous cycle
Mare Av. 21 days cycle length 5-7 days

Donkey mares cycle length 5 to 7 days

Some 

peculiarities of 

reproduction

Seasonality

Uterus

Cervix

Fallopian tubes

Embryonic 

signals and 

mobility

Ovulation & CL

Teasing program

Sperm survival and capacitation

48 h max 6 days



¸ Gestational length  in mares   Range from 320 to 360     (mean - 340) days 

eCG from endometrial cups 35-90 days forming accessory CL

P4 from CL low from 120-300 days of gestation

Placental progesterone 90 day onwards 

Gestational hormones

Mammary secretion electrolytes near foaling



Breeding season in equids

Mares in North Hemisph 15 Feb to 1st Week of July

Mares in South Hemisph August to December

African wild ass All year (Sp Apr and May)

Grevys mountain zebra April to September

Burchells zebra April - May



Estrus in a cat

The lordosis response shown by a female cat in estrus in the presence of a Tom 

cat (1) and dropping of its ears (2), besides this cats show vocalization

1

2



Estrus in a sow

The peculiar turning of the ears and the vulval edema is shown in the 

photographs. A sow stands to be mounted by a person when in estrus. 



Pig is the litter bearing animal with high prolificacy, shorter gestation and faster growth rate

On an average there are 16 embryos 9-10 pigs born and 7.2 pigs weaned.

Puberty 6-7 months

Polyestrus all year, but no estrus during lactation and until the piglets are weaned

Senility 6-10 years. 

Estrus cycle 21 days. Estrus duration 1-4 days. Older sows have a longer estrus

Signs of estrus Pacing back and forth near fences, Grunting, Allows riding by 

persons (lordosis), turning of ears and vulvar edema.

Ovulation 36 hours of onset Ovulation rate 10-15 in Gilts and 12-20 in sows. 

Best time for AI   2nd day of estrus

Farrowing rate = Number of farrowings / number of services x 100

The minimum number of embryos in each uterine horn is 2 for pregnancy maintenance and 

transuterine migration of embryos thus occurs.

Gestation 115 days

Lactation 21-28 days

Weaning to estrus 5 days



Estrus detection methods
Visual

Teasers with chin ball markers or grease collars or halters 
soaked in a dye

Tail Painting

Plasma progesterone

Cervical mucus fern pattern

Vaginal electrical resistance

Per-oxidase concentration of vagina

Pedometers

Heat mount detectors

Sniffer dogs

Electronic chips





Estrus synchronization
Manipulation of the estrous cycle to bring a large proportion of 

females in estrus at a pre-determined time

Purpose:       decrease cost of labor

shorten the breeding and calving season

fixed time AI

Methods   A.  Non-hormonal : Light, nutrition, weaning, male stimulation

B.  Hormonal : 1. Termination of luteal phase 

prostaglandins 

estrogens

I/U irritants

physical enucleation



2.    Maintenance of diestrus with coordinated termination

Progestagens

3.    Combination of both

Progestagens + prostaglandins + gonadotropins

Pre-requisites:  Animals should be normal cyclic, well fed

Termination of luteal phase

Two doses of prostaglandin 10-12 days apart

Maintenance of diestrus with coordinated termination

Progestagens   Oral:    Melengesterol acetate 0.5 mg for 10-18 days

Methyl acetoxy progesterone (MAP)

Chloro acetoxy progesterone (CAP)

Injections:    30-50 mg IM daily hydroxyprogesterone for 8-10 days 

Vaginal implants: CIDR, PRID for 8-12 days.

Combination of both

MGA + PG

Norgestomet (Synchromate-B) + PG

Norgestomet + estradiol

CIDR + PG

Shang Treatment    Synchromate-B + weaning

PG + 2 days weaning

CIDR + PG + GnRH   or  MGA + PG + GnRH 



Post Partum and other breeding strategies Cows

Voluntary waiting period (VWP) :  40-70 days post-partum

Targeted Breeding                           PG  - PG ïAI      0 = end of VWP

-14      0   

Modified Targeted Breeding     PG ïGnRH ïPG ïAI

-24      -10       -3      0 

Ov Synch Protocol                  GnRH ïPG ïGnRH- AI

-9         -2       -0     

Pre-Synch + Ov Synch      PG ïPG ïGnRH ïPG ïGnRH - AI  

-36    -22      -10       -3         0    

Co-Synch                         CIDR + Ov Synch,      MGA + Ov Synch

Heifers 

Feed MGA 14 days ïGnRH ïPG ïAI

-33                 -19          -7          0  

CIDR for 7 days  - PG ïAI

-7            0       0    

Select Synch           GnRH ïPG ïAI

-7         0              



Estrus control in mares

Induction of ovulation ïhCG effective only after follicle is 30 mm

Single GnRH ineffective

deslorelin implants ovulation within 48 h

Termination of luteal phase ( Use prostaglandins) purpose may be to

assure stallion availability

shorten 1st post-partum luteal phase

shorten diestrus

terminate unwanted pregnancy before day 40  

Lengthening luteal phase ( post partum or other estrus prevention)

100 mg IM daily progesterone in oil :estrus 2-7 day after end 

oral altrenogest 30 mg daily for 10-15 days

oral altrenogest + PG  

Transition period management

Light treatment 60 W incandescet bulb for 1 month

Deslorelin  1.5 mg IM once

Domperidone 1.1 mg/kg PO SID for 10-14 days

Sulpiride 1.0 mg/kg IM SID or BID



Estrus control in mares



Estrus synchronization Goat / Sheep

Non Breeding season   PG ineffective

changing photoperiod or melatonin implants

progestagens + eCG

Transition period   Buck effect

Breeding season  FGA, MAP oral   or CIDR-G  and PGs

Sows:

Pre-pubertal Gilts  Puberty 170-220 days :  Boar effect

PG 600 (400 IU eCG + 200 IU hCG)

Cycling Gilts:    Oral progestagens 17-L- hydroxyprogesterone

Altrenogest 10-15 mg/gilt/day for 18-20 days

PG  (Estrogens not to be used as they extend life of CL)

Methallibure 5mL (Non progestogenic pituitary inhibiting                  

substance) 



Fertilization

When an animal is in estrus it is either inseminated with semen or 

is mated with a male. The male deposits the male gamete 

(sperm) and female discharges the female gamete (ovum) 

which meet together to form the zygote. The zygote then 

develops sequentially for the complete gestation if the 

pregnancy is established and is delivered on completion of the 

gestation. The sequence of events that follow are described 

An egg in the oviductŸ



Gamete Transport : Fertilization depends upon the two gametes bumping into one another. In 
species with internal fertilization, which includes all mammals and birds, both sperm and 
egg must be transported into the oviduct, which serves as the site of fertilization. 

Sperm Transport Semen is ejaculated and deposited initially into one of two sites:   

the vagina (e.g. humans, cattle, rabbits) or the uterus (e.g. horses, pigs, rodents). 

In species such as dogs, semen is probably deposited largely into the vagina, but 

also forced into the uterus. Despite these differences in deposition site and significant 
differences in the number of sperm ejacuated, there is remarkably little variation among 
species in the total number of sperm that reach the oviducts. Typicially, a few hundred to a 
few thousand sperm reach the oviducts following a single mating, which usually represents 
far less than one percent of the sperm in the ejaculate. 

The vagina represents a hostile environment for sperm, and their continued survival depends 
on getting into more hospitable regions of the female tract. In their journey from vagina to 
oviduct, sperm must overcome a series of barriers, each of which eliminates a substantial 
proportion of the original population of sperm. The sperm enters the cervical mucus. 

The cervix connects the vagina to the uterus. The cervical canal follows an irregular, tortuous 
route, and the epithelium contains many deep crypts. The cervical epithelium is richly 
endowed with mucus-secreting cells, and, as a consequence, the lumen is filled with 
mucus. Interestingly, the consistency and viscosity of cervical mucus is under endocrine 
control. When estrogen levels are high and progesterone levels low, as occurs prior to 
ovulation, cervical mucus becomes watery and its mucin strands assume a parallel 
orientation. This state apparently greatly facilitates passage of sperm through the cervical 
canal. Conversely, when progesterone concentrations are high, as in the luteal phase of 
the cycle, cervical mucus becomes exceptionally viscous and disorganized, which largely 
precludes entry of sperm into the uterus.



The uterus does not present an active barrier, but sperm must somehow be transported 

directionally along its length. 

Studies in several species have shown that sperm are able to get from the distal uterus to the 

oviducts in times as short as a few minutes, which is much too fast to be explained by 

sperm motility. Moreover, dead sperm and inanimate sperm-sized particles are rather 

efficiently transported upward through the uterine lumen. The conclusion from these types 

of studies is that sperm transport in the uterus is largely a result of uterine contractions, 

and that sperm motility plays a minor if any role in the process. 

In most, but not all species, the uterus is also a site hostile to sperm. In many animals, sperm 

within the uterus are rapidly phagocytosed. In other cases, sperm can remain viable in the 

uterus for several days, but their fertility rapidly declines. There are some dramatic

exceptions to these general observations. 

The uterotubal junction is the region joining the tip of the uterine horn to the oviduct. The 

morphology of this region varies considerably among species, and and this structure 

appears to be a significant barrier to sperm especially in animals like rodents and pigs 

where huge numbers of sperm are deposited directly in the lumen of the uterus. 

In summary, the vast majority of ejaculated sperm are lost at various points between the cervix 

and oviduct. A few exhausted semifinalists make it to the site of fertilization. Of those, of 

course, there can be only one "winner" for each egg. A few sperms may be lost in the 

peritoneum and some lost by retrograde movement outside the vagina. 



Egg Transport

Mammalian eggs are ovulated from ovarian follicles as cumulus-oocyte 

complexes, which consist of the oocyte embedded in a cluster of 

follicle (cumulus) cells. The image to the right shows such a structure from a cow - the 

oocyte is encased in its zona pellucida, which is somewhat obscured by a cloud of follicle 

cells.

In order to reach the site of fertilization, the ovulated egg must be picked up and transported 

into oviduct through an opening called the ostium. In most mammals the ovarian end of the 

oviduct flares into a funnel-shaped structure called the fimbria, which is positioned to 

partially cover the ovary. The fimbria is densely covered with ciliated epithelial cells, which 

beat toward the ostium and propel the cumulus-oocyte complex into the oviduct. 

In species such as the rodents and dogs, the ovary is enclosed completely or nearly 

completely in a thin membrane called the bursa. Because the ostium of the oviduct is 

inside the bursa, the eggs are essentially trapped after ovulation with no where to go 

except into the oviduct. 

Once an oocyte enters the oviduct, it is propelled by ciliary motion down into the ampulla, 

where fertilization takes place. The oviduct provides the appropriate environment not only 

for fertilization, but for early embryonic development, and it is important that the embryo 

remain there for a period of about three days.



The Fertilizable Lifespan of Gametes

In most species, both sperm and egg have a short fertilizable lifespan, and once they are 

delivered into the female tract, the clock starts ticking. What this means, of course, if that 

mating or insemination must coincide closely with ovulation. If sperm are deposited many days 

before the egg reaches the oviduct, there is little chance that they will survive to fertilize. 

Conversely, if sperm reach the oviduct several days after ovulation, they will certainly find an 

egg that has long since degenerated.

Species Fertile life 

sperm hrs

Fertile life 

ovum hrs

Day of entry of 

embryo in 

uterus

Blastocyst 

formation

Cattle 30-48 20-24 3-3.5 7-8

Horse 72-120 6-8 4-5 6

Sheep 30-48 16-24 3 6-7

Swine 24-72 8-10 2 5-6

Table 1 Fertile life of sperm and ova and embryonic development in farm animals



Structure of the Gametes Before Fertilization

Fertilization presents some major challenges to both sperm and egg:

The fertilizing sperm must somehow recognize, bind to and ultimately traverse the zona 

pellucida surrounding the egg. It then must bind to the plasma membrane of the egg.

The egg must not only respond to the fertilizing sperm in a number of ways, but actively 

prevent more than one sperm from fertilizing it. Fertilization by more than one sperm is 

bad. 

In their mature form, both sperm and egg possess structures that allow them to fulfill these 

mission objectives. 

Structure of the Sperm

Mature sperm, known formally as spermatozoa, have a morphology that most people over the 

age of ten would recognize immediately. The nucleus is contained within the head, which, 

for most mammals, has a flattened, oval shape. During spermiogenesis, the haploid sperm 

cell develops a tail or flagellum, and all of its mitochondria become aligned in a helix 

around the first part of the tail, forming the midpiece. The entire cell is, of course, 

enveloped by a plasma membrane. The images above to the right shows these structures 

at the light microscopic level with a bull sperm. 

The other structure in the mature sperm that plays a critical role in fertilization is the 

acrosome. The acrosome is, in essence, a gigantic lysosome that forms around the 

anterior portion of the nucleus. It is bounded by a membrane that is considered to have 

two faces - the inner acrosomal membrane faces the nucleus, while the outer acrosomal 

membrane is in close contact with the plasma membrane.



Structure of the Egg

Most mammals ovulate an "egg" that has matured into a secondary oocyte; it is always the 

secondary oocyte that is fertilized. The secondary oocyte is produced along with the first 

polar body as a result of the first meiotic division. Both of these cells are encased in a thick 

glycoprotein shell called the zona pellucida. The images below  shows a secondary oocyte 

from a mouse; residual follicle cells have been stripped away. 

Genetically, the secondary oocyte that arrives in the oviduct is in metaphase of the second 

meiotic division. The metaphase plate is located inside the oocyte immediately below the 

first polar body. 

The final structural feature of the egg that serves a critical function during fertilization is a set 

of cortical granules. During oogenesis, the oocyte develops thousands of small 

membrane-bound granules that accumulate in the cortical cytoplasm, just beneath the 

plasma membrane.

Normal secondary oocytes 

and a oocyte showing cortical

granules (red dots) 



Fertilization Successful fertilization requires not only that a sperm and egg fuse, but that not 
more than one sperm fuses with the egg. Fertilization by more than one sperm -
polyspermy - almost inevitably leads to early embryonic death In overview, fertilization can 
be described as the following steps:

Sperm Capacitation

Freshly ejaculated sperm are unable or poorly able to fertilize. Rather, they must first undergo 
a series of changes known collectively as capacitation. Capacitation is associated with 
removal of adherent seminal plasma proteins, reorganization of plasma membrane lipids 
and proteins. It also seems to involve an influx of extracellular calcium, increase in cyclic 
AMP, depletion of sperm cholesterol and decrease in intracellular pH. The molecular 
details of capacitation appear to vary somewhat among species. 

Capacitation occurs while sperm reside in the female reproductive tract for a period of time, as 
they normally do during gamete transport. The length of time required varies with species, 
but usually requires several hours. The sperm of many mammals, including humans, can 
also be capacitated by incubation in certain fertilization media. Sperm that have undergone 
capacitation are said to become hyperactiviated, and among other things, display 
hyperactivated motility. Most importantly however, capacitation appears to destabilize the 
sperm's membrane to prepare it for the acrosome reaction, as described below.

Sperm-Zona Pellucida Binding

Binding of sperm to the zona pellucida is a receptor-ligand interaction with a high degree of 
species specificity. The carbohydrate groups on the zona pellucida 

glycoproteins function as sperm receptors. The sperm molecule that binds

this receptor is not known with certainty, and indeed, there may be several 

proteins that can serve this function.



The acrosome reaction are changes that provide the sperm with an enzymatic drill to get 
throught the zona pellucida. The same zona pellucida protein that serves as a sperm 
receptor also stimulates a series of events that lead to many areas of fusion between the 
plasma membrane and outer acrosomal membrane. Membrane fusion (actually an 
exocytosis) and vesiculation expose the acrosomal contents, leading to leakage of 
acrosomal enzymes from the sperm's head. As the acrosome reaction progresses and the 
sperm passes through the zona pellucida, more and more of the plasma membrane and 
acrosomal contents are lost. By the time the sperm traverses the zona pellucida, the entire 
anterior surface of its head, down to the inner acrosomal membrane, is denuded. Sperm 
that lose their acrosomes before encountering the oocyte are unable to bind to the zona 
pellucida and thereby unable to fertilize. Assessment of acrosomal integrity of ejaculated 
sperm is commonly used in semen analysis.

Penetration of the Zona Pellucida
The constant propulsive force from the sperm's flagellating tail, in combination with acrosomal 

enzymes, allow the sperm to create a tract through the zona pellucida. These two factors -
motility and zona-digesting enzymes- allow the sperm to traverse the zona pellucida. Some 
investigators believe that sperm motility is of overriding importance to zona penetration, 
allowing the knife-shaped mammalian sperm to basically cut its way through the zona 
pellucida. 

Sperm-Oocyte Binding

Once a sperm penetrates the zona pellucida, it binds to and fuses with the plasma membrane 
of the oocyte. Binding occurs at the posterior (post-acrosomal) region of the sperm head. 

The molecular nature of sperm-oocyte binding is not completely resolved. A leading candidate 
in some species is a dimeric sperm glycoprotein called fertilin, which binds to a protein in 
the oocyte plasma membrane and may also induce fusion. 



Egg Activation and the Cortical Reaction

Prior to fertilization, the egg is in a quiescent state, arrested in metaphase of the second 

meiotic division. Upon binding of a sperm, the egg rapidly undergoes a number of 

metabolic and physical changes that collectively are called egg activation. Prominent 

effects include a rise in the intracellular concentration of calcium, completion of the 

second meiotic division and the so-called cortical reaction. 

The cortical reaction refers to a massive exocytosis of cortical granules seen shortly after 

sperm-oocyte fusion. Cortical granules contain a mixture of enzymes, including several 

proteases, which diffuse into the zona pellucida following exocytosis from the egg. 

These proteases alter the structure of the zona pellucida, inducing what is known as the 

zona reaction. Components of cortical granules may also interact with the oocyte 

plasma membrane. 

The Zona Reaction

The zona reaction refers to an alteration in the structure of the zona pellucida catalyzed by 

proteases from cortical granules. The critical importance of the zona reaction is that it 

represents the major block to polyspermy in most mammals. This effect is the result of 

two measurable changes induced in the zona pellucida: 

1. The zona pellucida hardens. Crudely put, this is analogous to the setting of concrete. 

Runner-up sperm that have not finished traversing the zona pellucida by the time the 

hardening occurs are stopped in their tracks. 

2. Sperm receptors in the zona pellucida are destroyed. Therefore, any sperm that have 

not yet bound to the zona pellucida will no longer be able to bind, let alone fertilize the 

egg.



Post-fertilization Events

Following fusion of the fertilizing sperm with the oocyte, the sperm head is 

incorporated into the egg cytoplasm. The nuclear envelope of the sperm 

disperses, and the chromatin rapidly loosens from its tightly packed state in a 

process called decondensation. In vertebrates, other sperm components, 

including mitochondria, are degraded rather than incorporated into the embryo. 

Chromatin from both the sperm and egg are soon encapsulated in a nuclear 

membrane, forming pronuclei. The image below shows a one-cell rabbit embryo 

shortly after fertilization - this embryo was fertilized by two sperm, leading to 

formation of three pronuclei, and would likely die within a few days. 

Each pronucleus contains a haploid genome. They migrate together, their 

membranes break down, and the two genomes condense into chromosomes, 

thereby reconstituting a diploid organism.

Ŷ A fertilized egg showing male and female pronuclei

http://www.vivo.colostate.edu/hbooks/pathphys/reprod/fert/fert.html


Cleavage and Blastocyst Formation

The product of fertilization is a one-cell embryo with a diploid complement of 

chromosomes. Over the next few days, the mammalian embryo undergoes a 

series of cell divisions, ultimately leading to formation of a hollow sphere of cells

known as a blastocyst. The one cell embryo undergoes a series of cleavage divisions, 

progressing through 2-cell, 4-cell, 8-cell and 16 cell stages. A four cell embryo is shown 

above. The cells in cleavage stage embryos are known as blastomeres. Early on, 

cleavage divisions occur quite synchronously. In other words, both blastomeres in a two-

cell undergo mitosis and cytokinesis almost simultaneously. For this reason, recovered 

embryos are most commonly observed at the two, four or,  eight-cell stage. Embryos with 

an odd number of cells (e.g. 3, 5, 7) are less commonly observed, simply because those 

states last for a relatively short time. Soon after development of the 8-cell or 16-cell 

embryo (depending on the species), the blastomeres begin to form tight junctions with one 

another, leading to deformation of their round shape and formation of a mulberry-shaped 

mass of cells called a morula. This change in shape of the embryo is called compaction. 

It is difficult to count the cells in a morula. At some point between fertilization and 

blastocyst formation, the embryo moves out of the oviduct, into the lumen of the uterus.

Formation of junctional complexes between blastomeres gives the embryo an outside and 

an inside. The outer cells of the embryo also begin to express a variety of membrane 

transport molecules, including sodium pumps. One result of these changes is an 

accumulation of fluid inside the embryo, which signals formation of the blastocyst.



As the blastocyst continues to accumulate blastocoelic fluid, it expands to form - an 
expanded blastocyst. The blastocyst stage is also a landmark in that this is the first time 
that two distinctive tissues are present. A blastocyst is composed of a hollow sphere of 
trophoblast cells, inside of which is a small cluster of cells called the inner cell mass. 
Trophoblast goes on to contribute to fetal membrane systems, while the inner cell mass is 
destined largely to become the embryo and fetus. In the expanded blastocyst shown here, 
the inner cell mass is the dense-looking area at the botton of the embryo. Eventually, the 
stretched zona pellucida develops a crack and the blastocyst escapes by a process called 
hatching. This leaves an empty zona pellucida and a zona-free or hatched blastocyst
lying in the lumen of the uterus. Depending on the species, the blastocyst then undergoes 
implantationor elongates rapidly to fill the uterine lumen.

Morula and blastocyst ŸŸŸ

The length of time required for preimplantation development varies somewhat, but 
not drastically, among species. 

In addition to the morphological changes in the embryo, preimplantation 
development is associated with that might be called an awakening of the 
embryonic genome. There is, for instance, little transcription in the embryos of 
most species prior to the 8 cell stage, but as embryos develops into morulae, 
then blastocysts, a large number of genes become transcritionally active and the 
total level of transcription increases dramatically.



Attachment and Implantation Implantation is the first stage in development of the placenta. In 
most cases, implantation is preceeded by a close interaction of embryonic trophoblast and 
endometrial epithelial cells that is known as adhesion or attachment. 

Among other things, attachment involves a tight intertwining of microvilli on the maternal and 
embryonic cells. Following attachment, the blastocyst is no longer easily flushed from the 
lumen of the uterus. In species that carry multiple offspring, attachment is preceeded by a 
remarkably even spacing of embryos through the uterus. This process appears to result 
from uterine contractions and in some cases involves migration of embryos from one 
uterine horn to another (transuterine migration). 

The effect of implantation in all cases is to obtain very close apposition between embryonic and 
maternal tissues. There are, however, substantial differences among species in the process 
of implantation, particularly with regard to "invasiveness," or how much the embryo erodes 
into maternal tissue. In species like horses and pigs, attachment and implantation are 
essentially equivalent. In contrast, implantation in humans involves the embryo eroding 
deeply into the substance of the uterus. Many years ago, three fundamental patterns of 
implantation were described, based on the position the blastocyst assumes in the uterus: 

Centric: the embryo expands to a large size before implantation, then remains in the 
center of the uterus. Examples include carnivores, ruminants, horses, and pigs.

Eccentric: The blastocyst is small and implants within the endometrium on the side of the 
uterus, usually opposite to the mesometrium. Examples include rats and mice.

Interstitial: The blastocyst is small and erodes through endometrial epithelium into 
subepithelial connective tissue. Such implantation is often called nidation ("nest making"). 
Examples include primates, including humans, and guinea pigs.



It has been difficult to attribute any particular advantage to the degree of invasiveness seen 

during implantation. One possible exception is that most species having highly invasive 

embryos have systems for prenatal transfer of antibodies from the mother to the fetus. 

For eccentric and interstitial implantations, what allows the embryo to invade the uterine 

substance? In some species it appears that the blastocyst is a passive participant, and the 

underlying endometrium degenerates. In other cases, including carnivores and probably 

humans, the embryo seems to be the aggressor and trophoblast actively invades into the 

endometrium. It's likely that both tissues participate to some degree. 

In species that undergo interstitial implantation, an interesting phenomenon called the decidual 

cell reaction occurs. This involves transformation of uterine stromal and endothelial cells into a 

tissue called the decidua, which becomes a substantial portion of the placenta and is expelled 

with the remainder of the placenta at the time of birth. The decidua is a prominent feature of the 

human placenta. 

It is clear that steroid hormones from the ovary are necessary to prepare the endometrium for 

implantation and for the process of implantation itself. In some species, progesterone alone 

appears to be adequate, while in others, estrogen and progesterone are required for 

implantation. 

In addition to the differences among species in the implantation process per se, there are also

situations in which the timing of implantation varies. The usual case is for attachment and 

implantation to occur within a few days after the blastocyst reaches the uterus. In many 

animals, however, implantation can be delayed for substantial periods of time, during which the 

blastocyst enters a quiescent state called embryonic diapause. Delayed implantation seems to 

be a strategy used to regulate time of birth so that it occurs when environmental conditions are 

favorable.



Implantation : Attachment of the embryo with the uterus occurs at 18-20 days in cow, 37-42 
days in mares and on day 15 in sheep and day 18 in sow. Muc-1 the antiadhesive factor 
decrease at implantation and the adhesive factors like integrins increase. The blastocyst 
penetrate the uterine mucosa in rodents and primates. It is superficial and non-invasive in 
farm animals. 

Spacing: Even distribution of embryos in the uterus in the multiparous species

Maternal recognition of pregnancy: identification by the dam the presence of viable embryos in 
the uterus and involves the secretion of certain proteins like interferon-tau (INF-t), 
pregnancy associated glycoproteins (bPAG) or trophoblastic proteins (oTP-1, c-TP)  in the 
ruminants and estradiol in the sow which block the prostaglandin synthesis. In the mare the 
estradiol by the developing feto-maternal axis and the embryo mobility in the uterus are 
signals for pregnancy maintenance.



Gestation (Pregnancy)

Gestation is the intrauterine period of development of the

fertilized gamete from fertilization to parturition in mammals.

Reproductive organ changes during gestation

The vulva is tight and small sized during pregnancy but near parturition its 
size increases and it relaxes

The vagina is pale during gestation but congested near parturition

The cervix remains tightly closed during pregnancy by cervical seal

The uterus is relaxed and grows in size sequentially synchronous to the 
growth of the fetus and its fluids. The uterus enters the abdominal cavity 
in cows due to growth. In the cow and mare the uterus rests on thee 
abdominal floor beneath the intestines after the 4th month of pregnancy. 
The growth is first downward, then forward and subsequently upwards

The CL on the ovary persists for entire gestation in cows, buffaloes, goats 
and sow. This CL is known as CL verum. In mares accessory CL 
develop by day 35 and endometrial cups are formed in the uterus.





Placenta: Specialised Structure that connects the fetus with the mother and is 
responsible for physiologic exchange between the mother and the fetus

Umbilical cord: The structure that connects the fetus with the placenta

Classification of Placenta

Based on gross shape the placenta is 

Cotyledonary (cattle, buffalo, sheep, goat)

Diffuse (mare sow and camel)

Zonary (bitch, cat)

Discoidal (man)

Based on microscopic structure

Epitheliochorial (horse, pig)

Synepitheliochorial (ruminants: cow, buffalo, sheep, goat)

Endotheliochorial (dog and cat)

Haemochorial (man, rodents)

Based on loss of tissue at birth

Deciduate (maternal tissue lost at birth: man and rodents)

Partially deciduate (dog, cat)

Non-deciduate (no loss of maternal tissue at birth: pigs, horses, ruminants)   



Functions of placenta

Gaseous exchange             Equine placental attachmentsŸ

Nutrient exchange
Endocrine:Ÿproduction of progesterone, estrogen and placental lactogen

Fetal growth

Rapid during early stages, then declines and maximum fetal growth during 

the last 1-2 months of gestation.



Transport Across the PlacentaThe primary function of 

the placenta in all species is to promote selective trans

port of nutrients and waste products between mother 

and fetus. Such transport is facilitated by

the close approximation of maternal and fetal vascular systems within the placenta. 

It is important to recognize that there normally is no mixing of fetal and maternal blood within the 

placenta.Entry of small amounts of fetal blood into the maternal circulation does occasionally 

occur, and can evoke an immune response in the mother that affects that fetus after birth or fetuses 

in subsequent pregnancies that are sired by the same father. 

The placenta is a complex tissue and should not be envisioned as simple permeable membrane. In 

addition to transporting some molecules unaltered between fetal and maternal blood, it also 

consumes a large fraction of certain types of cargo - glucose and oxygen being good examples. 

Additionally, a number of molecules that cross the placenta are metabolized to other things during 

passage. There are a number of differences among species in the characteristics of transport across 

the placenta, which should not be a big surprise considering the differences in structure of the 

placental interface.The following discussions reflect general principles of placental transport.

Transport of Gases

Gases like oxygen and carbon dioxide diffuse through and across tissues in response to differences in 

partial pressure. 

In late pregnancy, the mean partial pressure of oxygen (P02) in maternal blood is considerably higher 

than in fetal blood. As a consequence, oxygen readily diffusesacross the placenta from maternal to 

fetal blood. 



Despite its low PO2, fetal blood is able to transport essentially the same quantity of oxygen to 

tissues as maternal blood. This is because the hemoglobin concentration in fetal blood is 

about 50% higher than in maternal blood, and the majority of hemoglobin in the fetus is 

fetal hemoglobin, which has a higher oxygen carrying capacity than adult hemoglobin. 

Carbon dioxide is produced abundantly in the fetus, and the PCO2 of fetal blood is higher than 

maternal blood. Carbon dioxide therefore diffuses from fetal blood, through the placenta, 

into the maternal circulation, and is disposed of by expiration from the mother's lungs. 

Nutrients

Glucose is the major energy substrate provided to the placenta and fetus. It is transported 

across the placenta by facilitated diffusion via hexose transporters that are not dependent 

on insulin (GLUT3 and GLUT1). Although the fetus receives large amounts of intact 

glucose, a large amount is oxidized within the placenta to lactate, which is used for fetal 

energy production. 

Amino acid concentrations in fetal blood are higher than in maternal blood. Amino acids are 

therefore transported to the fetus by active transport. A family of at least 10 sodium-

dependent amino acid transporters have been identified in placenta that serve this function. 

There is substantial metabolism of some amino acids as they cross the placenta - for 

example, much of the serine taken up by the placenta is converted to glycine prior to 

delivery to the fetus. 

There is much more variability among species in placental permiability to fatty acids than to 

glucose or amino acids. In some animals, there is little transport of fatty acids from mother 

to fetus, while in others a significant amount of transport takes place.



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). 

Other Molecules

Bilirubin is a waste product derived from the heme in hemoglobin. This lipophilic molecule is 
conjugated in the liver to make it water-soluble, and eliminated by excretion into bile. The 
fetus also produces bilirubin, but conjugates only a small fraction. This is good because 
conjugated bilirubin is transported across the placenta very poorly. In contrast, 
unconjugated fetal bilirubin is readily transported from the fetal circulation, across the 
placenta, for elimination by the mother. 

Many drugs are eliminated in bile through pathways similar to bilirubin. The relative inability of 
the fetal liver to metabolize and conjugate means that it is impaired for eliminating such 
molecules compared to adults.

Placental Hormones In addition to its role in transporting molecules between mother and fetus, 
the placenta is a major endocine organ. It turns out that the placenta synthesizes a huge 
and diverse number of hormones and cytokines that have major influences on ovarian, 
uterine, mammary and fetal physiology, not to mention other endocrine systems of the 
mother.



Steroid Hormones

Sex steroids are the best known examples of placental hormones. Two major groups are 

produced by all mammals: 

Progestins: Progestins are molecules that bind to the progesterone receptor. Progesterone 

itself is often called the hormone of pregnancy because of the critical role it plays in 

supporting the endometrium and hence on survival of the conceptus. 

The placentae of all mammals examined produce progestins, although the quantity varies 

significantly. In some species (women, horses, sheep, cats), sufficient progestin is secreted 

by the placenta that the ovaries or corpora lutea can be removed after establishment of the 

placenta and the pregnancy will continue. In other animals (cattle, pigs, goats, dogs), luteal 

progesterone is necessary throughout gestation because the placenta does not produce 

sufficient amounts. 

Progestins, including progesterone, have two major roles during pregnancy:

Support of the endometrium to provide an environment conducive to fetal survival. If the 

endometrium is deprived of progestins, the pregnancy will inevitably be terminated.

Suppression of contractility in uterine smooth muscle, which, if unchecked, would clearly be a 

disaster. This is often called the "progesterone block" on the myometrium. Toward the end 

of gestation, this myometrial-quieting effect is antagonized by rising levels of estrogens, 

thereby facilitating parturition.

Progesterone and other progestins also potently inhibit secretion of the pituitary gonadotropins 

luteinizing hormone and follicle stimulating hormone. This effect almost always prevents 

ovulation from occuring during pregnancy.



Estrogens: The placenta produces several distinct estrogens. In women, the major estrogen 

produced by the placenta is estriol, and the equine placenta synthesizes a unique group of 

estrogens not seen in other animals. Depending on the species, placental estrogens are 

derived from either fetal androgens, placental progestins, or other steroid precursors. 

With few exceptions, the concentration of estrogens in maternal blood rises to maximal toward 

the end of gestation. Two of the principle effects of placental estrogens are: 

Stimulate growth of the myometrium and antagonize the myometrial-suppressing activity of 

progesterone. In many species, the high levels of estrogen in late gestation induces 

myometrial oxytocin receptors, thereby preparing the uterus for parturition.

Stimulate mammary gland development. Estrogens are one in a battery of hormones 

necessary for both ductal and alveolar growth in the mammary gland.

Like progestins, estrogens suppress gonadotropin secretion from the pituitary gland. In species 

like humans and horses, where placental estrogens are synthesized from androgens 

produced by the fetus, maternal estrogen levels are often a useful indicator of fetal well 

being. 

The image below depicts changes in concentrations of progesterone and estrogens in the 

maternal serum of humans through gestation. 



Protein Hormones

Several protein and peptide hormones are synthesized in placentae of various species. They 

have effects on the mother's endocrine system, fetal metabolism and preparation of the 

mother for postpartum support of her offspring.

Chorionic gonadotropins: As the name implies, these hormones have the effect of 
stimulating the gonads, similar to the pituitary gonadotropins. The only species known to 
produce a placental gonadotropin are primates and equids. 

The human hormone is called human chorionic gonadotropin or simply hCG. This hormone 
is produced by fetal trophoblast cells. It binds to the luteinizing hormone receptor on cells of 
the corpus luteum, which prevents luteal regression. Thus, hCG serves as the signal for 
maternal recognition of pregnancy. The first hormone you produced was hCG! 

Equine chorionic gonadotropin is also produced by fetal trophoblast cells. It is actually the 
same molecule as equine luteinizing hormone but basically has FSH like activity. 

Placental lactogens: These hormones are molecular relatives of prolactin and growth
hormone. These hormones have been identified in primates, ruminants and rodents, but 
not in other species. 

The functions of placental lactogens are not well understood. They are thought to modulate 
fetal and maternal metabolism, perhaps mobilizing energy substrates for fetal use. In some 
species they have been shown to stimulate function of the corpus luteum, and to participate 
in development of the mammary gland prior to parturition. 

Relaxin: Relaxin is a hormone thought to act synergistically with progesterone to maintain 
pregancy. It also causes relaxation of pelvic ligaments at the end of gestation and may 
therefore aid in parturation. In some of the species in which relaxin is known to be 
produced, it is produced by the placenta, while in others, the major source is the corpus 
luteum. In some species, relaxin is produced by both the corpus luteum and placenta.



The Equine placental hormones

Progestins: The equine placenta appears not to synthesize progesterone. 

However, it secretes copious quantities of progestins (5-alpha-pregnanes), 

which serve the same function for maintainance of pregnancy. Toward the 

end of gestation, blood levels of these progestins are typically 100 times the

maximal level of progesterone.

Estrogens: In has been known for many decades that mare urine contains high 

concentrations of estrogens during the second and third trimesters of pregnancy. Indeed, a 

large industry has developed for collection of pregnant mare urine, which is used to 

produce Premarin, an estrogen replacement therapy used widely by post-menopausal 

women. 

The equine embryo begins to synthesize estrogens at roughly 12-14 days of gestation, well 

before development of the placenta. This early estrogen apparently does not escape the 

uterus and probably has only local effects. Estrogen levels in the serum and urine of 

pregnant mares begins to rise around day 60 of gestation, peaks at about day 200 and, in 

contrast to other species, declines during the remainder of gestation. 

Estrogens are synthesized in the equine placenta from androgens that are produced by the 

fetal gonads. The gonads of both male and female fetuses synthesize and secrete into 

umbilical blood large quantities of the androgen dehydroepiandrosterone (DHA). Within the 

placenta, DHA is metabolized to a number of different estrogens, most prominently 

estrone, equilin and equilenin. Equilin and equilenin are estrogens that are apparently 

unique to pregnant equids.





Endometrial Cups and Secretion of Equine Chorionic Gonadotropin

Shortly after establishment of pregnancy in equids, high concentrations 

of the hormone equine chorionic gonadotropin (eCG) appear in the mare's

serum. This hormone is also called pregnant mare's serum gonadotropin 

and is actually equine luteinizing hormone. The source of eCG is a placenta-associated 

structure called an endometrial cup, which is derived from the fetus, forms several weeks 

into gestation, and is immunologically destroyed 2 to 3 months later. 

Endometrial cups develop from cells of the chorionic girdle, which can first be detected 

histologically at roughly 25 days of gestation. Initially, this structure is a narrow band of 

thicked trophoblast that develops circumferentially around the conceptus at a point where 

the membranes of the allantois and yolk sac meet. 

Trophoblastic epithelial cells of the girdle proliferate to form ridges, and later glands, that abut 

against and are flattened by the surface of the endometrium. A mucoid material secreted 

into the glands adheres to the endometrium and tends to hold the girdle in place. In the 

image above, the chorionic girdle (CG) can be seen encircling the upper portion of the 

embryo

Beginning on days 36 to 38 of gestation, hyperplastic girdle cells begin to rapidly invade and 

destroy underlying endometrium. In this process they denude surface endometrial epithelial 

cells and migrate down into endometrial glands, eventually breaking through the basement 

membrane and invading into the underlying stroma. Within 2 to 3 days after entering the 

uterine stroma, they round up and differentiate into mature eCG-secreting endometrial cup 

cells. .



Girdle cell invasion and proliferation result in formation of tightly packed mass of trophoblast-

derived cells containing little stroma - these are the endometrial cups. Invasion of 

endometrial glands leads to destruction of their apical epithelium; deeper segments of 

those glands are spared, but their lumens are obstructed by cup cells and they become 

distended with secretions. 

Endometrial cups reach their maximum size and eCG output about 55 to 70 days into 

gestation, at which time they appear as pale, circular or U-shaped plaques on the surface 

of the endometrium. Their size and shape varies tremendously, from approximately 1 cm 

circles to ribbons of tissue at least 10 cm in length. At this mature stage, the differentiated 

trophoblast cells are distinctive - they are round and almost always binucleate.

Development of the cups is paralleled almost from their beginning by a striking maternal 

cellular immune response. This response is initially seen as an accumulation of T 

lymphocytes at the periphery of the cups, and progresses to a massive accumulation of T 

cells, B cells, macrophages and other leukocytes in the stroma surrounding the cups. After 

day 70 to 80, these leukocytes begin to invade the destroy the base of the cup. Eventually, 

the entire cup is destroyed and sloughs completely from the endometrial surface; the time 

of this event varies significantly among mares, but usually occurs between days 100 and 

140.

Immunological destruction of the endometrial cups appears to be a response to paternal class I 

MHC antigens, which are highly expressed on invading girdles cells. In conjunction with the 

cellular response is a vigorous humoral immune response to these antigens.



Several interesting observations observations on endometrial cup biology have been made in 

interspecific equine pregnancies. In mares carrying donkey conceptuses, the chorionic 

girdle fails to invade the endometrium, and endometrial cups do not develop. Most of these 

pregnancies are aborted between days 80 and 90, but the roughly 30% that survive and 

are carried to term do so in the absense of eCG. However, in donkeys carrying a hinney 

fetus, the cups develop to a much larger size and considerably higher concentrations of 

eCG are achieved than in donkeys carrying a donkey fetus.

Canine and feline Placenta

The canine placenta looks very similar to that of cats. A feature usually seen in the placentae of 

both species is marginal hematomas (hematophagus zones). These are bands of maternal 

hemorrhage at the margins of the zonary placenta. The products of hemoglobin breakdown 

give them a distinctly green coloration in dogs, whereas in cats they are brownish and 

usually less obvious. The canine placenta is said to produce little if any quantity of steroid 

hormones. As with other species, maintainance of pregnancy is dependent on continued 

secretion of progesterone during gestation, but corpora lutea appear to be the exclusive 

source of progesterone in the bitch. Luteal secretion of progesterone is, in turn, dependent 

on secretion of luteinizing hormone and probably prolactin from the anterior pituitary. 

Removal of the ovaries at any time during canine gestation leads to termination of the 

pregnancy. Also, progesterone profiles in pregnant and pseudopregnant bitches are 

indistinguishable until late in gestation or diestrus.



In cats, serum progesterone concentrations are similar in pregnant and pseudopregnant 

animals for roughly the first 3 weeks after ovulation. After that time, progesterone 

concentrations decline in pseudopregnant cats, but increase in pregnant cats. It is not 

known with certainty whether this elevation of progesterone in pregnancy reflects placental 

synthesis or enhanced luteal synthesis. Apparently, the ovaries can be removed after about 

day 45 in cats without interupting the pregnancy, which might suggest that the placenta can 

indeed synthesize progesterone. 

Both dogs and cats produce the hormone relaxin during pregnancy. In pregnant bitches, relaxin 

is first detected in serum about 4 weeks into gestation, and increases relaxin is first 

detected in serum about 4 weeks into gestation, and increases substantially during the 

remainder of gestation. The placenta is known to be the primary site of secretion of relaxin 

in dogs, although a smaller contribution is made by the ovaries and luteal synthesis of 

relaxin persists for several weeks after parturation. Relaxin is not present in serum of 

pseudopregnant bitches, and thus can be reliably used as a pregnancy test. 

The cat placenta also produces copious quantities of relaxin, beginning about 20 days of 

gestation. As with dogs, relaxin has not been detected in the serum of cycling or 

pseudopregnant cats.



Cotyledon: the fetal side of the 

placenta

Caruncle: the maternal side of the 

placenta 

Placentome: a cotyledon and 

caruncle together 

Amniotic plaques : soft 

irregular white epithelial 

thickenings in amnion

Hippomanes(allantoic 

calculi) soft free floating 

rubber like masses in 

cow, horse, sheep, goat 

and pig in the allantois

Cervical star: Irregular 

bare spot in the chorion of 

mare over internal os

Uterine sand dried 

granular blood clots



Fetal Fluids during pregnancy: The urine from early fetuses produced by the mesonephros 

passes to the allantoic cavity through urachus till day 90 in sheep. Then it passes to the 

amniotic fluid. Other sources of amniotic fluid are the fetal salivary glands and lungs. There 

is constant swallowing of fluids by the fetus and this may maintain an equillibrium. The 

fetal fluids increase throughout gestation but decline at term in the pig. The allantoic fluids 

are higher than the amniotic fluids.

Fetal fluids in cattle The total quantity of fetal fluid of cattle increases progressively throughout 

pregnancy; it averages about 5 litres at 5 months and 20 litres at term. Sharp rises in the 

total quantity occur between 40 and 65 days, between 3 and 4 months and againbetween 

6.5 and 7.5 months. The first and last of these are due to allantoic and the second to 

amniotic increases. 

Throughout gestation the allantoic fluid is watery or urine like. In the first two thirds of 

pregnancy the amniotic fluid is similar but for the remainder of gestation it is mucoid fluid. 

This change gives it the lubricant property which is helpful at parturition for fetal delivery. 

At birth the allantoic sac forms the first and the amnion the second water bag. The allanto-

chorion is thicker and tougher than the transparent amnion.

camel placentaŸ 



Methods of

pregnancy 

diagnosis

Clinical
1. Rectal palpation

2. Abdominal ballotment

3. Radiography

4. Ultrassonography

Laboratory
1.Hormones

P4, E2, eCG, relaxin

2.Pregnancy assoc proteins

bPAG, ePF

Visual
Return to estrus

increase in abdominal size

Increase in udder size (4 months)

Increased fetal movements (6 month)

Tail cocking camel 

(14 - 15 day of mating) 



Pregnancy diagnosis

Recto-genital palpation

Cows: Increase in uterine size & softening

Amniotic vesicle 35-45 days (1.5 cm) 

(65-70 days not palpable) 

Fetal membrane slip 35-90 days

Placentomes 80 days to term

Fetus 65-70 day onward

Middle uterine artery 90 day onward

Ovaries not palpable beyond 4-5 months

Vaginal discharge beyond 5 months





Mare

Uterine tone  16-50 days

Amniotic vesicle 25-28 days bulge  (60 days football size)

Fetus palpable by day 90 (difficult 5-7 months)

Uterine descent by day 100 Ovaries descent 3-5 months

beyond 5 months ovaries not palpable

Radiography

Sheep and goat  70 days onwards

Bitch  6 week onward

Good for counting fetal numbers

Spalding sign: Overlapping of fetal cranial

bones in dead fetuses



Ultrasonography

Uses sound frequencies beyond 20000 

Hz (1 MHz to 12 MHz)

Real time  A(Amplitude mode) 

B(brightness) mode and M (motion) 

mode

Probes Linear array, sector or curvilinear 

(Transrectal, transabdominal and 

transvaginal probes)

Trans-rectal probes for large animals 5-

10 MHz frequency

Trans-abdominal probes for small 

animals 1.0 to 4.5 MHz frequency

Coupling gel neccessary





Ultrasonography technique and sonograms showing anechoic fluid and echogenic fetus during 

pregnancy in cattle



Ultrasonographic appearance of different structures

Fetal heart beat               18-20 days

Fetal heart beat                25-30 days

Cotyledons                       35-40 days cow    40-50 day sheep (Trans-abd)

Fetal sex                           57-60 day cow      60-70 day mare

----------------------------------------------------------------------------------------------------

Transrectal probe  5.0 ï7.7 MHz       Cow, buffalo, mare, camel

Transrectal (Prostatic) probe  5.0 ï7.5 MHz      Sheep/Goat before day 40

Trans-abdominal probe 2.5 ï3.75 MHz   Sheep/Goat- beyond day 40

Bitch, cat

Doppler ultrasound      Sow  



Abdominal ballotment

Cows   beyond 7 months 

Fetal sacs sometimes palpable in the bitch 

at 30 days 

Rectal abdominal method ïsheep(rod method)

Digital manipulation goat

Palpation of fetus 4months goat 50 days bitch



Laboratory tests

Assay of hormones

Progesterone 18-24 days post-breeding 98-100% 

accurate for non-pregnant regularly cycling cows

75-80% accurate for pregnant cows.

Useless for the bitch

Estrogens 

Mare Maternal estrogens high after 60 days. Conjugated urinary 

estrogens high after 150 days 

Cow/buffalo Maternal estrogens high after100 days. 

Goats Maternal estrogens high after 50 days. 

Sows Rise at 20 days peak at 25-30 days, decline at 45 days 

and rise again at 70 ï80 days to term

Bitch Slightly elevated at implantation and high for rest of 

gestation



Chemical tests to detect urinary estrogens

cows   barium chloride testŸUrine + BaCl2Ÿheat a white ppt if positive.

mares  mucin test ( dark staining cells on vaginal smears)

cubonis testŸ15 ml urine + 3 ml HClŸheat(10 min and cool) add 18 ml 
benzolŸcollect benzol layer and add 10 ml H2SO4 and heat(5min) a green 
fluorescence in a positive case

eCG       Currently Elisa, RIA have replaced older tests

Older tests (biologic tests) 

Ascheim Zondek test Inject pregnant mare serum to rats

Freidmans test (Rabbit test)

Toad test

Relaxin  Pregnant bitches placenta secrete relaxin

from 20-30 days of gestation

Assay of pregnancy specific proteins

bPAG (PSPB) placenta specific 29-30 days post breeding RIA needed

EPF (RIT) 24-48 h of fertilization and these molecules disappear within

48 h of fetal death

Vaginal biopsy  vaginal epithelial cells decrease from 20 layers at estrus to 3-4 
layers at 18-22 days of pregnancy in sows and sheep.





Problems of pregnancy

FETAL         Fetal Death Before day 45 EED

Abortion

Mummification

Maceration

Fetal compromise Monsters 

Dropsical conditions:  Ascites, Anasarca, Hydrocephalus 

MATERNAL   Dropsy of the placental membranes  Hydroallantois, Hydroamnion

Abdominal, inguinal, umbilical hernias

Rupture of prepubic tendon

Ectopic pregnancy

Rupture of vagina

Cervico-vaginal prolapse

Uterine torsion

Metabolic disorders

Prolonged gestation

Hydrometra 

Prolapse 



Abortion : Expulsion of a fetus that is 

incapable of independent life before 
completion of gestation

Infectious

Hormonal

Chemicals & Drugs

Physical

Genetic

FETAL PROBLEMS EED & ABORTION 



Fetal mummification:  Fetal death without CL Lysis during last third of gestation

ɱ

Haematic (cattle,buffalo) Ÿblood because of cotyledon involution(Fig 1 and 2)

Papyraceous (dogs, cats, swine) paper like (Fig 4)

Etiology: Campylobacter, BVD, Leptospira, Hog cholera & Aujeskeys disease in pigs

Torsion of umbilical cord

Clinical findings anestrus or shrinkage of udder in primipara

Diagnosis  Rectal palpation of a thick wall and mummy like fetus

Therapy: PG, manual removal after PG, laparohysterotomy

Fetal maceration(Fig 3)  common in cattle and buffalo               

Failure of abortion of a dead fetus (after fetal bones formation) followed by disintegration 

with a partially open cervix. Fetal death due to many reasons.

Clinical signs of discharge of pus with fetal bones   

Diagnosis: rectal finding of thick walled uterus, discharge of bones and pus

Therapy: PG and manual removal of bone pieces

1
2

3

4



Fetal dropsical conditions: Fetal ascites (accumulation of fluid in abdoomen), 

Anasarca (generalised subsutaneous edema and Hydrocephalus (fluid in meninges of 

the brain) Figures below show hydrocephalus



1) Ventral and 2) perineal hernia in a sheep 3) Inguinal hernia in a female 

camel and 4) surgical correction of inguinal hernia in camel

MATERNAL 

Hernias are seen in many species



Dropsy of Placental membranes 1 Hydroallantois 2 Hydroamnion

Hydrops amnion Hydrops allantois

Incidence n 15n

Onset Insidous (5-6 

months of 

gestation)

Rapid (7-8 months 

of gestation)

Calf Abnormal (Cleft 

palate)

Normal

Placenta Normal Abnormal diseased

Fluid Mucoidal (80 litres) Watery (80-200 

litres)

Normal fluid 8-15 

litres

Prognosis Guarded Poor

Abdomen Pear shape Apple shape

1

1

2


