LABORATORY MANUAL ON
ANIMAL GYNAECOLOGY

S.K. Agarwal
Senior Scientist
U. Shanker
Principal Scientist
M.R. Ansari
Principal Scientist
Division of Animal Reproduction

Ty nr| -
Indian Veterinary Research Institute

Izamnagar - 243 122 (U.P.) India



. Fo Rettzr=f
Cover Photo : . 5 mﬁ.ww et wr-Pafecn st g%&

. - . ; FTGTPR - 243 122 (I090) WHET
Ovarian follicles and CL in gonadotrophin treated goat INDIAN VETERINARY RESEARCH NSTITUTE

rY R

Back Cover Photo - IZATNAGAR - 243 122 (U.P} INDIA ICAR
et n] : , . ™AL TR _
. Non-surgical embryo transfer in a buffalo cow e NP, Yodoy. wrma
THLYE, FELLL AR
Prag Date : 18" March, 2004
DIRECTOR '
Pinted in : March, 2004 . _ . . FOREWORD :

Preductivity Is The key to growth and reproduction Is the back bona of
animal production. Livestock production is an Impartant source of income tor
the mural poer In developlng counlries. India has a vary larga livestock

i . populallon and majerily (70%) of them are in the hands of small and marginal

©:IVRI farmers. Most of our indigenous stack of productive animals are low 1o madium
producars, Raproduclive problems marginallze their polenliial, OI the many

fachnologlcal advances around which explosion of knowledge has occurred, the

recenl advances in the diagnosls and managament of reproduclive

lechnologles undoubledly are canlral 1o suslainable and rapid growlh of

y Ivestock sector. There Is scope for furher improvement in the reproductive

stalus of our farm animals., The adven| ol Biotechnology has crealed a new

Published by : . impetus for exploring new reproductive technologies. The rocenl sclentilic
. ’ . o ! davelapments in this area hava mads It possible 10 manipulale 1he reproductive .
Sh. Kundan m:._mw.r Officer _Jo_._mﬂ@m._ muo_.:_.:::_om_._o: Omw_:m processes in many ways to revolutionize world anlmar agriculture. To harvesl
on behalf of the Director, Indian Veterinary Research Inslitute, the benalil of lhese contemporary davelopments, the lechnical know-how neads :
_ i ' R to bo passed on lo the praclioners of animal seproduclion and olher :
Izatnagar- 243 122 (U.P.) India anireprancure.
Ph.: # 0091 -581-2301827, Fax : 2303284
. N Y = T P T . . | am pleased to 'sam that a Laboratory Monual on Anlmal
€ 3m__. y Q__._E_@_.S._..Cmu.ﬂ.:o._:. gram: VETEX Gynaecology is ready for release. I congratulate the aulhors for thelr valuabla
Website : www.ivri.nic.in contribulions In bringlng out 1his manual on Anlmal Gynaecalogy which provides

&n in deplh praclicat know-how on diferent anlmal gynaecologicat lechniques,
diagnastics and therapewtics for infertility coritol and augmentation of fertility In
livestock, | hope, the manual will ba of immense use Io 1he students, 1eachers,
sclentisls, practicising veterlnarians and all olher personnal concerned with
animal reproduction.

Price Rs. : [M.P. YADAV)

Printed U.t. p . Phon : BO31-M1-210000 (). 2202131 (R); FAX | GE31-301-2303384; Emsll :dkivrl@bvl,up.nlc.in: Gram : VETEX

wruille ; wew lvilnlcin
PRINTING PALACE, Bareilly, )
Phone # 2301384, 2301671



CONTENTS

_O_EEQ. Title . » : Page No.

« ]
. 2
3.

4.
3.
6.
-1.
8.
9.
10.
1.
12,
13.

14.

15.
16,
17,
18.

Gynaccological examination of [emale morbid l
genilal organs

Diagnostics for confirmalion of dilferent phases 9
of ocsirus cycle

Delection of oestrus in cattle, buffalo, mare, 14

"sheep, gogt, pig and dog

Pattern of oesirous cycle in cattle and buffalo 20
Artificial insemination in catlle and buffalo 22
Artificial insemination in sheep, poal and pigs 25
Thawing of frozen : _ 28
Evaluation of semen forartificial insemination (Al) 31
Pregnancy diagnosis in cattle and buffalo 44
Pregnancy diagnosis in marc 30
Pregnancy diagnosis in sheep and poat 53
Pregnancy diagnosis in sow 55
Pregnancy diagnosis in bitch 57
Signs approaching to parturition and slages 59
of parturilion

Care and management of post parltum dam 65
Uterine involution in cattle and buffalo 67
Care and management of new borns 69
Retention of foetal membranes and its 7!

therapeulic management

Collection of biological samples for the diagnosis 74
of causes ol abortion and its therapeulic management
Mummi(ication of foetus - diagnosis and 77
therapeutic management

Maceration of foctus - diagnosis and 79
therapeutic management

Diagnosis and therapeulic management of anestrus 81
Diagnosis and treatment olanovulation 36



,wu_.

24,
25,
26.
28,
29,

30.

32

33.

44,

45,

Diagnosis and therapeutic manragement of 88
ovario-bursal adhesion

Diagnosis and therapeutic management of 90
ovarian cysts

Diagnosis and therapeutic management of 9
ovarian hypoplasia and infentile genitalia

Diagnosis and treatment of endometritis and metritis 95
Diagnosis and treatment of pyometra 98
Diagnosis and treaiment of pyo-salpinx and 100
hydro salpinx

Diagnosis and therapeutic management of 102
repeat breeding

Synchronization of estrus 104
Sclection of donor for superovulation and 108
embryo collcction

Superavulation protocol for cattle, builaio, 110
.sheep and goat

Breeding of donors 118
Non surgical collection of embryain cattle and buffalo. . . ... 121 .
Surgical eollection of embryo in sheep and goat 124
Preparation of flushing and holding media 127
Screening and evaluation of embryo 129
Sclection of recipients and non-surgical transfer ofembrye 132
Surgical transfer of embryo 134
Cryopreservation ol embryo 136
Thawing of frozen embryo and removal of cryoprotectant 138
In vitro maturation and [ertilization of cocytes and 140
culture of embryo

Acquinlance with laparoscope and its application in I+
animal gymaecology

Acquintance with ultrasonography and its application 148
in animal reproduction

Appendix 153-156

Female gonital organs

Chapter-1

. GYNAECOLOGICALEXAMINATION OF
FEMALE MORBID GENITAL ORGANS

OBJECTIVES .

*  To study gross features and location of different parts of genital organs
*  To study funclions of diffcrent parts of genital organs
* To learn method of examination of genital organs

MATERIALS REQUIRED

Morbid genital organs, S8 tray for keeping genital organs, Scissors, Forcep,
Gloves, BP handle and blade, Scale, Thread and Balance.

DESCRIPTION OF SUBJECT
""" The female reproductive system is consist of ovaries, fallopian lubes, uterus,
nn_ix._ <m_m:__n and vulva,
Ovaries : Primary orpan of reproduction, two in numbers.
Functions :

*  Production of gamete i.c. ovum.
*  Production of hormones ;
— Estropen
~ Progesterone
— Inhibin
— Relaxin .
Location :

¥ Atthe upper portion of the abdominal cavity.

Near the ventral tloor of the pelvic inlel.
Supporled by uteroovarian and mesoovarian tigaments

*

w

Gross Features
Carle and buffalo
Shape :  Oval or almond shape

3.5x2.5x 1.5 ¢m - cattle
29x L.3x 1.1 em - bullalo

Size :
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Weight of each ovary

Catlle 1 5-10g
BuiTalo i 25-45¢
Remarks :

E

Size of buffalo ovaries are gencrally smaller than caltle
Right ovary of both the species is slightly bigger than lefi.

L]

Sheep and goat

Shape : Almondshape . -0
Size ¢ Lex 11x0.77cm
tWeighs i 1-2p/ovary

Remarks :

Sizes of sheep and poat ovary is approximalely half of the catile ovary

Mare . : . :
Shape i More or less kidney shape ¢ i 7
Size D 8x3x2em

Weight : 70-100gperovary . s .
Remarks : o

._. . . .
Ovaries of mare is 2-3 time larger than cattle ovarics,

- . - - .
Ovarics'in mare has a notch (a concave portion) cailed ovulation fosa - ovulation

occurs here,

Sow

Shape 1 Oval

Size Po25x14x5em
Weight © 3-3gperovary
Remarks -

_ Ovary appears like buch of grapes due to development of more number of
follicles and corpus luteum.

Biteh ... .

Shape » Oval-small ,
Size v 2x1x05cem

Weight 1 2-3om

3 Female genital organs

Remarks :
Resemblance of ovary is similar to sow due to multiple follicular development
and formation of CL.

Graffian follicle
Soft fluid filled raised structure on the surface of ovary.
Diameter : . B
Catlle ;o 12-20mm
Buffalo ;o 10-§2mm
“Sheep and goat i 5-8mm
Sow 0 §-12mm

Corpus lutcum (CL)
Transitory endogrine gland formed following ovulation of graffian follicle.

TERMINOLOGY USED

Corpus lutewm haemorrhagicum : Freshly formed CL- - -2

* " Brick red B_”mE.nm.vo&. i .. o s _

*  Softon palpation S

*  Staris projecting cul of ovarian surface

Corpus Iuteum spurinm - Cyclic CL

« well projected out of surface of ovary )

*  In buffaloes it is invariably embaded in nature and creates preblem during per
rectal palpation,

Corpus lutetun verum - Pregnancy CL

*  QOccupies maximum (75%) area of the ovary.

*  Gets embaded in the ovarian cortex due to its increased weight.

Corpus lutenm albicans - Regressing CL

«  Hard sear like structure - -

*  Whitish coloured body

Cattle and Buffalo .
*  Usually one CL is formed at each cycle.

*  The corpus luteum afler its formation following ovulation increases in size and
reaches te its maximum by day 11-12 and remains upto day 14-16 of the cycle.

*  Theaverage diameter and weight is 15-20 mm. 4-7 gmsin caitle and [4-135 mm,
2.28 emin bultaloes, respectively,
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sear on ovarian surface known as corpus albicans. Animal, if gets pregnant
.corpus luteum persisis.

-~ Mare

- Corpus lutcum is caulillower shaped,
— Diameteris 3/4 to 1" _
— Difficutt to palpate

- Remain mostly within the surTace ofovary in the region to ovulation fosa,

. Accessory CL are formed during day 40-140 of gestalion,

|nu|.....
il

Acc. CL are followed due to secretion of PMSG {¢CG) from endomerial cups
‘of pregnant uterus,

Acc. CL regresses by day 140-150 of pestation.
Sheep and goat

* 13 CL are formed following ovulation depending upon breed and plane of
nuirition.

Suw and bitch

*

Multiple CL are formed. .~ ~

"** Ovary appear like bunch of grapes.

Fallopian tubes (oviducts)

Gross feaiures

* * A pair of convoluted tubes extending from near to the ovries ({or receiving

ovum) to the 1ip of uterine homs,
Oviducis are embaded in the bursa (derived fromlateral layer of broad ligament
mesosalpinx).

" The diameter of oviduet is 1-3 mm and length is 20-30 cm in mosl of the farm

animals. In dog and cat it is of 4-8 cm long.

Ithas three major segments i.e. infundibulum, ampulla and isthmus. The funnel
shaped opening of faltopian tbe of ovarian end is known as infundibulum which
has fimbria for capturing the ova lollowing ovulation,

Isthmus ol oviduct joins the tip of ulerine homn {(utcrotubat junction),

Functions

*  Pickingupova following ovulation.

Provide the site of fertilization (Ampullary - isthmic junction)
Gamei (cgg and sperm) transport 1o the site of fertilization,
Transport of zyeote/embryo from the site of fertilization to uterus.

To provide micro environmient (nutritive and protective) 1o oocyie. sperms
(capaciration of sperm) zveote and to carly clewved lertilized epgs.

-

It starts regressing by day 16717 losing its yellowish colour leaving a small white

% TFound in sow, cow, bulfalo,

5 _ Female genital organs

Uterus
It consists :
* Two uterine horns (cornua)

. gy

* Aulerine body
Location
*  Pelvic cavity except during advanced stages of gestation when it desends into
the abdominal cavity.
Size :
Cuttle, mare, sow
Length - 35-60 cm
Lwe and goat —  Sizeishall ol the cow. - o
Dog — uterus has a short bedy (2.5 em) and long horns {15-20 ¢m and its dia. is 0.5
to | cm.) . . )
~ Uterus lies entirely within the abdominal cavity,

Types of uterus
Bicornnate

goat and sheep.

* Characterized by a small
uterine body and two long
uterine homs,

*  Sow haslonger and convulated
uterine horns than cattle.
bulTalo, ewe and doe.

* Uterine horns fuses near lo
uterine body and gives
impression of larger uterine
body than actually exists that
why some people classify itas
bipartite.

Remarks - ]

Body of uterus in buflfalo (1 - £.5 cm) is much smaliler than catlle (2.5
to 4 cm).

EXCRIATE (o]

v

Types of weerus

aranmr

Bipertite

*  Found in mare o

*  Prominent uterine body anterior to cervix and two homs not as long and distincl
as in bicomuate type.
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Duplex
*  Found in rat, rabbit, guinea pig.

——

* Consists of two uterine homns cach with a scparate cervical canal opening into

vagina. T

Simplex

* Found in primates and human being.

———— el

Consisls of a pear shaped body with no utering homs.
Cotyledons .

L ]

Bullon like struclure in the uterus.

Presence of cotyledons in the uterus is characteristics to cattle, buffale, sheep
and goat The average number of cotyledons arc 60-120. They help in placentation
during pregnancy ;

¥

Cattle - 90-120

BufTalo - 60-90

Sheep & goat - 88-96 -
Remarks ;
* No. of cotyledons in bulfalo arc lcss than the caltle. -
*

Size ol cotyledons are smaller in sheep and goat.

Functions ol ulerus

* Transport of spermatozoa lo the site of lertilization.

Capacitation of spermatozoa.

Nourishment and development ol early embryo.

To provide site for implantation of embryo.

Protection and development of {oelus,

Control the life span of corpus luteum by the secretion of prostaglandin IF,alpha.
Play a major role in expulsion of loetus and invotution of uterus thereafier,
Cervix

*

A tubular structure with a constricted lumen,
Door way 10 the uterus.

Located caudal to uterus cither in pelvic cavity on pelvic brim or in the abdominal
cavity,

-

Length 3-10 em, diameter 2-6 cm in most of farm animals.

In catile, bufTalo, sheep and goal cervix has iransverse interlocking ridges known
as annular rings. to prevent entry of contaminants to the uterus.

No. of annular rings arc 3-3 in cattle and 1-3 in buffaloes (nostly only 2).
by sow cervical canal is cork serew type in configuration w adjust he cork
screw lype penis of boar.

7 Female genital organs

* In mare cervical canal is more open and mucosal folds project outside into
vagina for preventing contamination. .

* Indog cervix is poorly defined and is short (0.5 to 1 emin length}.

Functions '

*  Facilitales sperm transport.

*  Act as 5perm Teservoir.

*  Prevent entry of eontaminants by getling tightly closed during pregnancy.

Vagina

*  QOrgan of copulation.

*  Thin walled, elastic lubular structure.

*  Located in pelvic cavity, dorsal to urinary bladder.

* Lengthis 20-30 cm in caitle, buffalo, mare, sow and 8-15 cm in sow, dee and
cwe, _

* Inbitch vagina is long (10-15 cm) and narrow. The muscular coat is thick.

Functions

*  Siteofcopulation.
» Pacilitates process of parturition,
Yulva

* External genilalia.

*  Provide protection lo internal genitalia.

Clitoris . i
*  Erectile structure, located 1 cminside the vulva.

*  Welldeveloped in mare.

Procedure of examination

*  Procurement of genital iract [rom local slaughier house.

*  Washing and cleaning ol genitalia in running waler.

*  Placement ol genitalia in 1he enamel¥/stainless sicel tray.

*  Hold cervix (the wbular structure) first between index and middle finger ol left
hand,

*  Make [ree the thumb and palpate the exiernal OS ol cervix for any enlargement
or deformity. Try o insert the thumb into OS cervix 1o have an idea whether OS
is open or closed.

*  With the help ol index, middle finger and thumb palpate whole surface ol cervix
to know whether it is hard/firm or flacid’relaxed. Palpate for anv normal growth
or enlargement of cervix. ifany.

*  Proceed further by palpating body ol uierus and Ox index finger between the
intercomual junction,
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Palpate whole surface of left horn with the help of three fingers. Now catch
ovary of the left side and fix inbeiween index and middle finger and palpate its
whole surface for the follicles (elevated soft Muid filled structure) and corpus
luteum (projected hard siructure).
*  Stretch the bursa using index and middle finger to palpate it freeness and adhesion,
ifany. . i
*  Fallopian tubes are embedded in the bursa but difficult to palpate. This ispalpable .
while palpating bursa. It is more prominent, palpable, enlarged if there js
hydrosalpinx and pyosalpinx.

The same way right side of uterine horn, ovary, bursa and fallopian tube are
palpated.

*  Disect the cervix with the help of BP blade, BP handle and scissor longitudinally
to rote number of annular rings and arrangement of muscle fibre.

Disect the body of uterus and horns 1o note the number and arrangement of
cotyledons in cattle, buffalo, sheep and goat.

Measure the Tength and diameter of all parts of genitalia with the help of scale

and thread. ...
RECORDING OF OBSERVATIONS ]
OVARY L o o

Right ovary Left ovary

Shape

Size

Follicle

CL
Fallopian tube and bursa have abnormal structure.
Uterns : Cerviy
* Length and diameter * Shape
*  No.and arrangement of cotyledons * Size

*  Tone of uterus

Any gross abnormalitics

* No. of Annular rings
-

Vaging amd vulva )
*  Appearance *  Abnormalitics, i any
REMARKS

Write down status of penitalja.

9 Phuses of vsiruis eycle

Chapter - 2

DIAGNOSTICS FOR CONFIRMATION OF
DIFFERENT PHASES OF
OESTROUS CYCLE

OBJECTIVES

* Tostudy changes in the genital organs during different phases of the oestrous
cycle.

* Confirmatory diagnosis of different phases of oestrous cycle

?—}HHHﬁ}rm. REQUIRED o
Animal, animal crate, cover all appron, gum boots, arm sleeves, liquid paraffin,
soap, water and towel,

DESCRIPTION OF SUBJECT
In female animals, with the onset of puberly a distinct behaviour of sexual

receplivity develops which is called oeslrus ?amo...;n_.n is development omn_o:s“:”
physiological functional rhythm of the reproductive system nu.:aa cestrous 35 e.
The duration and intensity of oestrus vary according 1o the specics, breed, nutrition,
environment and managemental practices.

Interval between first and fast acceptance ol male or teaser is known as
duration of estrus. The period beiween two oestrous is known as oestrous cycle.

The oeslrous cycle is comprised of four phases :

*  QOestrous
*  Dioeslrous

*  Proeslrous
*  Meioestrous

Duration of different phases of oestrous cycle

Animal species Proestrus  Estrus Metestrus  Diestrus Lengthof
vestrus cycle
Catile and buffalo 3 days 12-24hr 3-5 days 12-t3days  20-22 days
Mare 3 days 4-7 days 3-5 days 6-10days  20-23 days
Sheep 2 days 24-36hr -3 dlavs F-10days  16-19 days
Gom 2 days 2448y 3-5days F-10days  17-20dovs
Sow 3 days 18-72hr 3eldavs  9-13davs  19-20davs

WL -V o IEPNCYSLINoCSins
Bueh 9 davs 9 davs Prepnancy: Pseudo preg 3
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Time of ovulation and Al/service

Time of ovulation Time of Al/Service

Catlle and buffale  10-12 hr afier end of estrus ~ 10-12 hr after onset of estrus
(rmid to end of estrus)
Mare 1-2 days before end of estrus  2-4 days after onset of estrus
Sheep 24-30 hr afiler onset of estrus  12-24 hr aller onset of esirus
(Towards the end of estrus)
Goat 2440 hrs (Towardsend of  24-36 hr after onset of estrus

. estrus)

Sone +

30-40 hr after onset of estrus  24-36 hr afler onset of estrus

(Towards the end of estrus)

Changes in the genitalia during different phases of the cycle

Proestruy

*  Increased vascularity of vaginal mucosa. It appears reddish in colour.

There is increased thickness of vaginal epithelium.

" Relaxation of anular rings, cervical musculature and opening of OS of cervix.
Increased secretion of mucus from goblet cells of uterus, cervix and vagina,
Increased vascularity of uterine mucosa and developmeni of uterine tone.
Proestrus bleeding in dogs duc 10 increased endometrial vascularity.
Development of palpable follicle on any one of the ovary.

*

Regression ol previous cycle corpus luteum. It undergoes degeneration and
dccreases in size. I is palpable as scar like structure {corpus albicans),

Estrus

* Itis fairly well defined pericd characterized by sexual desire and acceplance of

male {note the changes in the behaviour of estus females).
Well developed graffian follicle is palpable on the surface ol ovary.

Animal remains under the influence ol estradiol 17-beta preduced by the maturing
follicle.

The uterus is errect, tonic and wrgid.

increased secretion o' mucus [rom ulerus, cervix and vagina. The clear stringy
mucus hangs from the vulva.

Cervix is relaxed. os ol cervix open.

The mucosa of vagina is thickened and many comified epithelial cells being
Jesquamated.

s ma ek -..._u—.,......-u-\_‘._...-......_m.ma-‘

1l Phases of vstrus cycle

In deg and cat thickening of vaginal ov::n_::_.: is more prenounced and the time

* .
of mating/ovulation can be predicted by studying vaginal exfoliative cylology.

* Increased vascularity of vaginal mucus membrane. '

*  Vulva become edematous,

* Inmost of the farm animals, ovulation cccurs towards the end of.estrus except __
cattle and buffalo where ovulation takes place 10-12 hrs after the end of estrus.

*  Catis induced ovulator. Coitus is prerequisite for ovulation, In zbsence of male
estrus may be prolonged te 7-10 days.

Metestrus

*  Poorly defincd period following estrus.

*  Ovulation takes place early during shis period in caltle and buffalo.

* TFormation and growth of corpus Juteum.

* Metestrus breeding occurs in some cows due to :o_so:rnmo from hypermic
blood capillaries of uierine endometrium.

*  Mucus secretion from uterus, cervix and vagina decreases,

*  OS cervix gets closed. v '

* Dogand cat if not conceived, pseudopregnancy develops which lasts for 50-
60 days. _

Diestrus

* Longest phase of cnm:Mm cycle.”

*

Well developed corpus luteum may be palpable on the surface of ovary.
Animal remains under the influence of progesicrone.

Uterus becomes flacid.

Cervix firm and OS and cervix closed.

Mucus membrane of vagina is pale.

End of this period if animal does not conccive is beginning of proestrus in
polyestrus animals otherwise anestrus may develop.

Procedure of perrectal gynaecological examinairion

»

»

Secure the animal in cattle crate.

Put full arm sleeve, wash with warm water and soap and get it lubricated using
liquid paraffin.

Inserl the index finger firsi, make cone like appearance of fingres and thumb
and insert the arm into recium.

Remove the dung from the recium to make palpation of renitul vryans easy
Don't remove the hand from the rectum till the palpation is conpleted.
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Hold the cervix between index, middle finger and thumb. Palpate the surface of
cervix and its straightness or kinkness, if any. Note firmness and relaxation of
cervix. Palpate the external O8 of cervix to get an idea of its cpenness. Try to
insert the thumb into extemal OS of the cervix. If, the OS is closed it will resist
the thumb Lo be pushed into it. .

Proceed forward and fix the index finger between the intercornual junction.
Palpate the uterus for its tone, size and for any enlargement or outgrowth,

Proceed further and palpate whole of the uterine hom with the help of index,
middle finger and thumb.

Now catch the ovary of one side of the genitalia, fix between index and middle
finger and palpate whole ovarian surface for any adhesion of ovary (ovary will
not be free, palpated as adherred with surrounding bursa). Palpate the soft
elevated, {luctuating area i.e. the follicle on the surface of ovary (follicular phase,
esirus or approaching to estrus).

Palpate for projecting, hard structure over the surface of ovary it is the corpus
luteurmn. In buffalo corpus luteum is always not well projected as in cattle. This is
invariably imbedded in the ovarian cortex. It is felt like flatenned hard struciure.
During the pregnancy, also the CL gets embaded in the ovary. The mares ovary
is pear shaped. The follicle and CL are palpated within the arca of ovulation
fosa. The corpus luteum is cauliflower in appearance and difficult to palpate
due to its embaded nature.

Using index, middle finger and thumb iry to palpate bursa and the oviduct in the
surroundings the ovary. It is difficult 1o palpaie normal oviduct but in case of
mflamation, infection, the oviduct enlarges and i1 may be palpaied. Bursa is
normally free and oviduct is embaded into it. In case of bursal adhesions area
surrounding 10 ovary is palpated as adhered, encapuslaling the ovary.

RECORDING OF OBSERYATIONS

Vulvaand vagina

"

"

Nature of mucus membrane
Edematous or dry.

Cervix

n

Extemal surface
Firmvrelax.
OS cervix opendclosed

Any enlargement or kinkness

Uterus
* Sizeand tone
* Symewy of horns

* Anyenlargement

Ovary .

* Size and shape

*  Follicle/CL
¥ Any abnormalities (Adhesion or outgrowth)
Bursa apd Fallopian tube

Nature of vulvar discharge, il present

REMARKS

Write down gynaccological status of aninial.

Phases of estrns ey che
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Chapter - 3

DETECTION OF OESTRUS IN CATTLE,
BUFFALO,MARE, SHEEP, GOAT, PIG AND DOG

OBJECTIVES

* To study dilferent methods used for detection of estrus,
* Confirmation of estrus lor timely Al/Service.

MATERIALS REQUIRED

Animals, teaser, glass slide, scissor. microtube. arm sleeves, gum boots,
soap, lowels eic,

DESCRIPTION OF SUBJECT

Cstrus is derived from a Greek word "Oisiros' meaning mad desire. This is
the period of mating. Increased spontancous activity, chanpes in the behaviour, male

like mounting activity and copulatory respanses are developed during the estrus. |

The duration of estrus is |6-24 hr in cattle and buffulo, 24-36 hrin ewe, 2448 hr in
poat, 40-72 hrin sow and 4-8 days in mare and bitches,

IMPORTANCE

*  Estrus detection is one of the most important managemental tool for the success

of Al programmc.

*  This helps intimely breeding ol females

*  Accurute estrus (heat) detection is a problem in buffaloes where estrus symptoms
are weak,

Endocrine basis of oestrus

Action of estrogen produced by the ovarian follicles on the receptor cells in
the hypothalamus is responsible (or the phenomenon of cestrus. Synthesis ol estradiol
(estrogen) requires the coordinated activities of 1wo ovarian cell j.e. granulosa and
theca cells and Iwo gonadotrophins i.e., FSH and L11. Theca cells produces androgen
under the influence of LH which gets aromatized 1o estradiol in the granulosa cells
under (he intiuence ol FS1.

METHODS OF DETECTION OF ESTRUS
Cattle and Buffalo
A Belavioural signy

*  Restlessness. nervousness and excitement.

15 Retection of vestrux

* Increased movement and female remains away in an attempt to search a male
partner,

*  Jump on her fellow animals. Allows other animals to mount. This is clear cut
symptom of estrus and called as standing estrus. This homosexual behaviour is
prominent in cattle but not in buffaloes.

* Hanging of clear transparent mucus discharge from the vulva. The discharge is
scanty in buffeloes.- N

*  Sudden reduction in milk yield.

_..wn__oi:._m_ucﬂ_._o:_.__u::,m_onm.

i

-*  Frequent urination - more common in buflaloces.

Remarks

External behavioural signs of estrus as a whole are less intense and more or
less weak in bufTaloes. The help of teaser s needed for the detection of estrus in
bufTaloc. -

B, Use of a reaser
Preparation’ of teaser

*  Vasectomy of male. ...
* Lateral deviation of penis.
..H...n:m_o_u_on_h.
_w
i

Penilectomy.
Use of androgenized female.

Remarks

¥ Vasectomized male and laleral deviation of penis are most common method for

preparation of teaser for heat detection.
*  Use of teaser is most reliable and successful methed for esirus detection.

Parading of teaser in the herd {females) twice daily i.e. carly in the moming and
late in evening hours is a method for effective delection of estrus in cattle and
butTalces. .

C. Vaginal electrical resisrance (VER)

Conductivily of vaginal mucus changes with the stage of oestrous cycle. This
change in clectrical resistance provide the basis for detection of estrus by
monitoring electrical conductivity of vaginal mucus using vaginal probe and
resistance conduclometer.

Elecirical conduclivity of vaginal mucus at esirus is low,

D. Chit bail marker
The chin ball marker deviee is [itted at the brisket region of the teaser.

L J

. wnne

Cemr

o o

s

-
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* The lever get pressed during mounting of teaser to female and releases dye.
The dye gets spread over the rump of the female. Such marked animals arc
estrus females and can be sorted or drafled out for A.L or mating.

* This method is more applicable for estrus detection in sheep and goat, In large

animals there are more chances of lost of such devices,”

E. Feru patrern of cervical mucus

* Cervical mucus at estrus during drying gives fern like appearance. .

* There are three types i.e. typical (clear fern leaf like oppearance}, atypical
(mixed type appearance), nil type (no fern like appearance) ferm pattemn appears
ondrying ol cervical mucus. Typical and atypical types are indicative of esirus,

* This properly of cervical mucus may be used for detection of estrus.

B

Nil 1 pe

17 Detecrion of oesirus

F. Progesterone assay
*  Progesterone concentration may be measured in blood plasma, serum or milk

using radio-immunoassay (RIA) or enzyme linked immunosorbent assay
(ELISA). =

* “The progesterone concentration at estrus fluctuate below 1 ng/ml (at basal level).

Per-rectal hawum:&: of genital organs

Errectness or turgidity of uterine homns.
Relaxatton of cervix and opening of external QS of cervix.

G.

* Presence of mature follicle on the surface of either right or left ovary.
-

-

* Hypemnic and congestion of vaginal mucus membrane.

-

A Prescnce of clear stringy cervical mucus discharge hanging from vulva 6nd

vagina following massage of uterus and cervix during per rectal palpation.
Sheep and poat

The symptoms of estrus in goat are comparatively conspicuous than ewe.

In both the species a teascr is needed for delection of esirus,

Behavioural signs

Estrus ewe and goat are restless,

Homo-sexual behaviouris exhibiled oceasionally in goat but not in sheep.

A estrus ciwe and doe stands npon mounting to a ram or back or a tenser.

Estrus goat bleats and wags her tail constanily. - _

Vulva will be edematous moist with presence of mucus discharge.

The most practical method for delection of estrus in sheep and goat is parading

af teaser 1wice a day (morning and evening). il flock size is small,

*  Inbigger flock teaser fitted with coloured carryons on the brisket region are run
{0 2% alonp with females.

*  Estrus females are drafled (sorted out} every day moming and evening by seeing
colour marking on the rumip of estrus female,

* # &+ #+ * »*

Progesterane assay

Progesterone level remains below | ng/ml.
Confirmation af estrus
*  On the basis of teaser mounling,
*  Progesterone concentration below | ng/ml.
Sow ‘
Behavioural signs

*  Swelling and redenning of vulva. .

Fava
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Restlessness.
Peculiar receptive grunt. . * '
Wmﬂﬂ: still upon mounting/coitus by a boar. -

.;m.amﬁ_m sow stand motionless while pressing the loin region, She assumes
mating posture.

Confirmation

 F % &

By observing the behavioural signs as stated above.
Mare

Behavioural signs

*  Trritable and restlessness during estrus.
* Exposure of clitosis and frequently adopts micturition posture,
¥ Vulvaisslightly edematous with mucoid discharge.

*  Estrus mare shall allow approach of a teaser or stallion,

Per-recial examination of genitalia

*  Presence of 25-35 mm sized mature follicle in the region of ovulation fosa,
*  Turgidity of uterus.
*  Opening of O8 cervix.

Ultrasonographic imaging of ovary o

._. ... .
Visualization of mature tense follicle of 25-35 mm in dia. on any one of 1he
ovary.

Confirmation of estrus
»

By the behavioural signs,

L 2 1 ¥
Presence of follicle on the surface of ovary on reclal examination or by

ulirasonography.

*  Turgidity of uterus.

Dog
A, Behaviowral signs e
" P -

,:ﬁ bitch accepts the male and adopts the breeding stance. She aceepts coitus
until the end of estrus.
ms.n:_:m of vulval lips. Vulval swelling is progressive during the proesirus beriod.
Continue of proestrus bleeding during early part ol the true heat phase,
Restlessness and irritable behaviour.

-
*

»

B. Vaginal exfoliative cyrology

o /___. T - . n 3 ; 1
aginal smears are prepared and stained with leishman's stain. :

.. ) . . . .
At proestrus large number of RBC and intermediate ceils are present.

19 Deieciion gf oesiris

-,

* Al estrus.the number of RBC is reduced and in-place of intermediate cells, _
cornified cells and superficial cells from (he stratified squamous epithelium such -
as anuclear cells and cells with pykmotic nuclei are present. " TIRATD e

*  Towards the end of estrus number of polymorphonuclear neutrophil leucocytes
appear in the smear, These cells nlong with parabasal cells become the dominant
cell.

*  Presence of abnormally large number of polymorphonuclear cells (PMN) is
indicative of infection,

L .

Confirmation of estris

* By observing behaviourzl changes i.c., restlessness ond acceplance of male.

*  Presence of stratified squamous epithelial cells - superficiai cells in the vaginal
Smears. ’ )

Procedure and recording of obyervation

External signs of estrus

Observe the behavioural changes of the females. )

Allow teaser parading in the herd and record the teaser behaviour,

Note down external signs of estrus.

Observations on leasér parading. ‘ ) o
f

Fern pattern of cervical mucis ~~

Take cervical mucus on a clean glass slide and allow it to gel dry.

Examine the fer paitern {typical, alypical and nil type under the microscope.

* b # # B F —

b

Per rectal gynaecological examination
Palpate the genitalia by per rectum and record the observation on :
Ovary
Uterus
Cervix
Vagina and vulva
4. Presence of cell iype and their munber in the vaginal smear (vaginal
exfoliative entology)
—  Prepare vaginal smear, {ix with cther : alcoho} mixture (1:1) and stain it
with leishman stain.
—  Examine the slide under microscope for the cell type and their number
i.e.. superficial. comified, imermediale. parabasal and basal cells:

5. Progesterone concentration in the blood plasma, serum or milk
P - ng/ml

4

REMARKS
Write down nature of estrus and reproductive status ot animal.
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Chapter - 4

PATTERN OF OESTROUS CYCLE IN
CATTLE AND BUFFALO .

OBJECTIVES

*  To study the oceurrance of normal estrus cycle,

To study prevalence of different aberrations of estrous cycle,

MATERIALS REQUIRED

*  Breeding dates and records.
*  Data sheet, caleulator.

DESCRIPTION OF SUBIECT
Pattern of estrous cyele

L]

The tength of normal estrous cycle in cattle and buffalo has been considered
10 be 214 days (17-25 days). On analysis of data majority of normal cycles fall
befween 20-24 days. The oestrous cycle below 17 days has been categorized s
short cycles, which may be due to either ovarian cysts, luteal insufficiency and
abberration in the endocrinological constitution and secretion of hormones. The
oestrous cycle length of more than the tenpth of the normal cycles are termed as
long cycles, There are 1wo ypes of long cyele. One is multipte of normal cycles
{double. triple of normal cycles} and other is irregular long cycles. These are those
cycle lengths not following under the calegory of multiple of normal cycle. Muliiple
of normal cycles are duc 10 missed heat either due to weak or silent esiruses or
shorter duration of estruses. This may alsa be due to poor heal detection programme,
The irregular long cyeles are Mainly duc io carly embryonic mortality. The esirous
cyele length prolongs, if the death of embryo takes place alicr the mid of the normal
cycle (after day 9-10). Embryonic death if oceurs before middle of the normal cycle
{before day 9-10) the estrous cycle length usually doesn't prelong,

*  Normal cycle (214 days). ~~

* Short cycles (below |7 days). .

*  Multiples of normal cyele (34, 36, 38, 40, 42, 44, 46, 48 days).
* Imegular long eyele (26, 33,3537 ete))

PROCEDURE AND RECORDING OF PATTERN OF ESTROUS CYCLE

*  Note down date of estrus of individual animal,
*  Calculate the lengih of estrus cyele,

bree wzeu

21 Patters af estrus eyele

* Categorized the length of cycle and compile them under normal, short, multiple

long and irregular long cycles group

*  Calculate mean und mode of such cycles. . .
*  Calculate percentages of such cycles and find out incidence of normal an

different abberrations of estrous cycles.

ODBSERVATIONS AND ANALYSIS OF DATA

Type of cycle " No. of cycle studied Mean length Yo
(days)

Normal cycle

Shortcycle y

Multiple long cycle

Irregular long cycles

REMARKS

Write down incidences of normal and abberrations of oestrus.cycle.
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Chapter - §
ARTIFICIALINSEMINATION IN
CATTLE AND BUFFALO
OBJECTIVES

To study different methods of A.L in cattle and _ucm_.m_c. -
To perform Al by rectovaginal method in cattle and buffalo,

APPLICATIONS P

1. To ov_ﬁ: maximum number of offpsrings of desired trait in least possible time,
2. Toobtain offsprings from the oulstanding rnale.

3. Unequat or intraspecies maling. -

4. To prevent transmission of vinercal diseascs=-

MATERIALS REQUIRED

"

. >E:_m._m. apron, full arm obstetrical gloves, gum boot, semen ( _Ecm&m.ounwv
microscope with thermostat, glass slide, cover slip, pasture pipette, A.L m::.
Inscmination catheter with rubber connector, Al sheath {medium/mini straw) :mmcn.
paper, water bath, thermometer, stop watch, .

DESCRIPTION OF SUBJECT

Antificial insemination is a process by which semen is deposited in (he genital
tract m.%ms estrus [emale with the help of an instrument. This is one of the simplest
technique for raising healthy and economical livestock in least possible lime, So far
_....,n:_n .n:a._u_..:,m_o breeding programmes are concerned, the technique of artificial
insemination has contributed much. judicious implementation of this technology is
__,_E_w to contribute more. Geneltic improvement of animals depends upon the good
sire, who can transmil their inherited characters ol dairy, draught and meat 10 ,.m.:o:.
progeny. As such in a herd a sire is always valued more than (he cow, as lhe cow
can hardly produce a dozen of progeny in her entire span o_.ﬂnt_.oa_._n_?.m life, while

2 sire has 5.& potentiality of producing several (housand of progeny. There are 1wo
methods of inseminalion,

(2} Vaginal speculum methed. -
(b) Rectovaginal method

a) Vaginal speenlum metho

o The m_unnc_zi E:,_n: 15 nade up of hard glass or metal is first lubricated
aspectically and carefully inserted into the vagina. The cervix is Jocaied either with

e

23 Alincuttle and buffale

the aid of flashlight or sunlight. The inseminating catheter is inserted into the OS
uteri or posterior part of the cervica) canal on an average 1 to 3 cm deep. In speculum
technique the semen is deposited up to the mid cervix only that is whey low conception
rate is recorded. As such recto-vaginal technique of A.L has been preferred and
universally accepted. .

b} Recto-vaglinal technlgue - .

In recto-vaginal technique the genital tract is caught in one hand by
introducing the hand within the rectum, A.L catheter/gun is inserted through vagina
and directed towards OS uteri. With this technigue semen can be deposited on
desired site e.g. mid of the cervix/body of the uterus or uierine horn. The proper
assessment of reproductive tract can be done before insemination.

PROCEDURE

*  Animal in heat is placed in the service crate and secured tighily.

*  Wear the gum boot and apron.

*  Wear the rubber/plastic full arm obstefrical gloves in one hand depending upon
the convenient of 1the operator, if possible left hand should be used and keep the

“right hand free.” ="~ 7 oo T

* Lubricate the gloves with any lubricants or soap and water.

*  Carefuily insert the hand into the rectum and remove the feces.

*  Confirm the estrus and suitability of the animal for A.L

*  Withdraw one inseminating dose of chilled/liquid semen in catheter connected
with rubber connecter and 2 ml syringe.

* Clean the exterior of the vulva with cotton or paper towel and 1he inside edges
of the lip of 1he vulva with clean cotton:

*  With one hand {preferably right) inserl 1he catheter inlo the vulva as [ar as
possible without touching the side wall.

*  Withleft hand in rectum, press the rectal wall and grasp the cervix and with the
help of finger and thumb arcund its posicrior end, guide the catheter point into
the OS-cervix.

*  With manipulation of the cervix, the desired penetration is abtlained (sile of
deposition). .

* Deposile the semen in the mid cervix or in the body ol uterus/”

*  With frozen semen after conforming the oestrus the mini/medium straws are
laken out [rom goblet of the canister. After thawing il is loaded on A.lL gun.
Sheath is placed and locked.

*  The method of ALl using ivozen semen is same as dizcuszed above.
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25 Al in sheep, goat and pigs

RECORDING OF OBSERVATIONS

_ o ; Chapter - 6
To maintain the proper record of Al the following few parameters are to

be recorded.

———

ARTIFICIALINSEMINATION IN
SHEEP, GOAT AND PIGS

*  Daily number of the case.

*  Monthly number of the case.

*  Yearly number of the case.

* Name and address of the owner.
* Species/age ,

*  Number of calving and date of last calving.
.

»

w

%

»

*

P

OBJECTIVES

* To study different methods of Al

Breed/bull number *  To perform Al in sheep, goat and pigs.

Collection number and date, . MATERIALS REQUIRED

Quality of semen. Animal, apron, gum boot, semen {liquid or frozen), microscope wilh

me:&_:_n&m.omn_._. _ thermostat, glass slide, cover slip, Al catheter/catheter with atiached syringe, lissue
Diluent used.” paper, water bath, thermometer, stop waltch, speculum (metallic or hard glass), Nash
Proportion ol dilulion light or speculum light or head lamp.,

* .
Age of semen AY IN SHEEP AND GOAT

* Date and time of onset of estrus

*  Last date of insemination if any . o " ;7 'DESCRIPTION OF SUBJECT
*  Number of sperms per insemination . ._ Artificial insemination in sheep and goat could not get much impetus in
* Result of insemination. America and weslern countries, but, Al has been used very extensively in Russia
REMARKS and other Asian countries. The biggest advantage of Al in sheep and goat is EE. il
permits intense selection of sires of exceptional merit and thus provides the opportunity
A.L is 10 be done in strict aseplic and hygienic condition with a quality lo exploit the superor sire 1o its maximum. The process of A.L in sheep and goat is
semen. very simple.

APPLICATIONS

*  Iuis valuable because of the wide spread use of outstanding individuals where
the require trades are to be obtained in leasl possible time,

*  The progeny testing is possible only with AT techniques.™

*  The labour cost and cost o management can be minimized in a sheep breeding
farm by this technique.

*  Aminimum generation interval could be achieved and minimum selection pressure
be exerled en the ram,

*  The transmission ol venereal disease can be prevented.

* The genctically superior scnile ram or crippled male can be used.

PROCEDURE

A special crate or breeding stall for larger flock may be construeted to hold
lhe ewe for insemination. A simple crate lor a smail number of ewes can be used Lo
hold the ewe firmly and permil the rear quarters 1o be elevated.
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* Toinseminale the ewe the pipette is filled with one inseminating dose of semen.

% The speculum is lubricated with liquid paraffin, vaseline or oil.

*  Flashlight or speculum light or head light is on. ,

*  Speculum is carcfully inserted into the vagina and manipulated to lacate the
cervix.

*  The pipette is than introduced through the speculum and inserted into the cervix.

* It is usualiy not possible lor pi;peite to enter more than 1/8 to 1/4th inch deep
into the cervix.

*  Semen in the pipelie is slowly and gently expelled into the cervix.

*  Inseminating catheter and speculum is wilthdrawn afier depositing semen.

. RECORDING OF OBSERVATION

"“T'o maintain the proper record of AL the same parameter are to be followed
which has been indicated in the previous chapter.

ARTIFICIAL INSEMINATION IN PIGS

Apart from the genetic aspects of the use of Al in pig the main factor which

" aliracted ‘the breeder is mostly removal of the risk of viral pneumonia and other

infectious diseases which are knwon 10 be carried by the travelling boar. The other
important factor is the cost of labour and transport which may be more than the cost
of insemination even if a male is located few miles away (rom the flocks.

MATERIALS REQUIRED

Animals. protecting cloths. semen, spiral rubber catheter with narrow 1ip. a
collapsable polyethylene botile connecied to the catheter, diluted semen.

SUBJECT DESCRIPTION

_ In the modern method of pig production and maintaining the large herd with
an obiective of crossbreeding programme it is essential o have optimum health
control and tested boar for breeding purpose. The advantage and disadvantage of
Al in pig is similar to those of cattle. Although, the A.L services in pig arc more
cosily in comparison to large animals. In spite of that many oj:n herd managers
preferred Al programme to maintain different blood line in their herd without 1he
risk of introducing discases from other hedds. The greatest limitations in the use of
Al techniques are (a) difficulty of delecting the proper time o_.mzmg::n:o:.m: he
sow and short life span of dilutéd semen (boar), (b) the poor concentration of
spermatozoa in a ¢jaculate and larger volume of semen required.

Muastlv, use ot ¢hilled semen are in practice uplo 72 hours of storage. The
use of boar frozen semen is not commiercially aceepted as yel. although. it is possible
tn obiain successful farrowing rates from the frozen semen.

drrm oA s e s memewere—amerw, 1 ¢ 0 aw _m{

27 Al in sheep. goar and pigs

PROCEDURE

*  Esirus sows should be inseminated 50 to 60 hours afler the onsct of estrus.

A positive reactions 1o "back pressure test" is an indication of correct time of
AL"

"

*  The spiral rubber catheter with a narrow tip passed into the dorsal aspeet of
vagina.

*  The catheter should be rotated anticlockwise until it become locked in the fold
ol cervix.

A collapsable polyelhylenc bottle containing semen connected with a cathether
is allowed 10 flow the diluted sermen by gravitations with gentle pressure on the
container, ora period of 7 to | 0 minutes.

RECORDING OF OBSERVATIONS

To maintain the records of A.L the same parameters are 10 be recorded
whicly has been discussed with cattle and bufTzlo.
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Chapter - 7

THAWING OF FROZEN SEMEN

OBJECTIVE

*  To study methods of thawing of frozen semen.
*  To study post thaw characteristics of spermatozoa.

MATERIALS REQUIRED

Straws {mini or medium), scissor, filter paper or blotting paper, long forceps,
gloves, water bath with thermometer, stop waich.

DESCRIPTION OF SUBJECT

To bring the spermatozoa at body temperature from ultra low lemperature
without alfecting its characieristics and fertilizing potentiality is called process of
thawing. The effect of thawing from the vitrous state is equally crucial as that of
cooling lo avoid the crystalization zone, thawing should be rapid. It is unlikely thata
senien sample on warming follows the same thermodynamic path that of at cooling.

Adverse effect of temperature shock on rapid warming of semen is far
less (or) even negligible when compared to [ast cooling. Warming should be
progressive {(uniform at all siage). The spermaiozoa of thawed semen do not
wilhstand relreezing (or) repeal cooling and warming. The time aliowed for this
operation depends on the temperature of water and the packaging systent. The
fertility resutls obtained by different workers on various thawing methods are
inconsistent. The basic principle in thawing is to raise the temperatue more than
zero. fasier. but not exceed the atmospheric temperature or body temperature of
the animals which ever is less. Where the atmospheric lemperalure is sub zero
the semen is to be thawed upto 5°C and the chamber of Al gun could be raised
zbove zero belore the semen straw is loaded.

EVALUATION OF SEMEN QUALITY AFTER THAMWING

There is no single eflective test by which the lertilising potential of the
thawed spermatozoa can be predicted, Hlowever. the Tertilizin L power of spermalozoa
are generally judged by its progressive molility.

Progressive motility
T A yrease [Tee dried glass slides is 1aken on thermnsiat slage of microscope.

* Asmall drop of thawed semen is put on the slide and covered withy coverslip,

29 Thawing af frozen semen

*  Exemine under the 40X objective for the progressive motility.
* Incase the progressive motility is less than 40%, it is not recommended for Al

Acrosomal integrity

*  Acrosomal integrity is assessed by Gie
*

_ﬂmmlmw@._.m:manaoa.

A drop of semen is smeared on a prewarmed glass slide and dried.

*  The smear is fixed by immersion in buffered formal saline for 15 minutes and
then washed in running tap water for 15-20 minutes,

*  The smear is then dried and immersed in the buffered Giemsa selution for 90

minutes after which it is rinsed briefly in distilled water and dried. .

Giemsa working solution is prepared by mixing 3 ml of Giemsa stock solution

with 2 ml of saline bulfer, pH 6.8 and 45 ml of distilled water.

Al least 2-3 smears need to be prepared [rom cach siraw or semen sample,

stained and examined under 0il immrsion ofthe microscope.

A total of 100 sperms are counted per smear and categorized into sperms with

intact, altered and completely lost acrosome.

Live and dead spermatozoa percentage

*  Live and dead percentage of spermatozoa are caleulated by using Eosin-and. -
Nigrosin staining. )

*  One drop of semen and 4-5 drops of eosin-nigrosin should be placed on a clean,
grease free, pre-warmed glass slide and mixed gently with a blunt fine giass
rod.

*  After 30 sec. a thin smear should be made from semen-stain mixture. and air
dried and examined under oil immersion.

* A total of 200 sperms should be counted per smear and total live and dead
spermiatozoa aze caleulated,

*  The sperm showing pink colour are considered as dead and the sperm which
are not taken any stain are considered as live. partly stained sperms are also,
considered as dead.

PROCEDURE

*  There are several methods for thawing the frozen semen packed in ampouiles,
straws, polythelenc tube, pellets ere.

'

Aller confirming the proper time of insemination one straw js taken oul from
the goblet by lifling (he canister upto 1he neck with the help of long forceps.
The frost on the straw is wiped out quickly with 1he help of a blotling paper.
The straw is plunged inlo the water bathy having a remperatre of 37°C for half
aminute, -
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. c ey ' Py O Y
*  Take it out from water bath, dry it with filter paper. ; e T e BT R

Load iton insemination gun towards the cotton plug (factory end) and laboratory
end is cut with the help of scissor,

*  Alsheathis placed on the AT gun and locked by the device provided in the base
of the gun.

Thawing can be done even at ice waler or pocket for 2 minutes or 75°C in
water for 7 second 95°C 10 135°C for 3 sec. However, under the Indian condilions
it is dangereus to advocate very high temperature thawing technique inspite of the
fact thal it has got the edge over the body temperature thawing techniques.
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Chapter - 8

EVALUATION OF SEMEN FOR
ARTIFICIAL INSEMINATION (AT)

OBJECTIVES

*  To study different methods of evaluation of semen.
*  To study norms of semen for optimum fertility.

MATERIALS REQUIRED

Semen, microscope with thermostat, glass slide, cover slip, collection tube,
pasiure pipelle, hacmocytometer set, diluting {luid, different stains, etc.

SUBJECT DESCRIPTION

The development of artificial inseminatrion was done with the major objective
to use single ejaculate from one bull for covering the large number of cows. This has
been done by high dilution and preservation at various temperature. This has pronted

* many workers 1o conduct the research to develop an accurate and objective method

of assessing the potential fertility of a piven semen sample.

Suitability of a semen samples for artificial insemination programme depends
upon varicus characteristics. Science has made several wonders but it has not became
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possibic even today to evaluate the quality of semien on the basis ol'a single parameter.
The imporlant semen characteristics and the methods of their evaluation are as
feltows,

I, Macroscopical/physical
2. Microscopical
3. Bio-chemicals/chemical

I. Macroscopical/physical

The colour, consistency and volume of semen are the important parameters.
lzach mammalian specics have got the-fixed range of colour, consisiency and volume
ol the semen depending upon the species and breeds. Any deviation from the normal
characlers give an indication of pathological condition.

Colonr : The colour of semen is noted by visual appearance, soon afier collection by
keeping the collection ibe against a white paper.

Mustly the semen samples of ruminants are milky white, or creamy white.
sometimes it may be ol yellow colour due to presence of riboflavin in semen. Any
deviation from this is an indication of pathological condition of genital tract.

Volme : 1L should be noted directly from the graduated collection wbe which is
connected with the rubber cone and covered with insulating bag. The reading should
be taken up to the tenth of millilitre. The volume of semen varics in different species
and breeds. Any substantial increase or decrease in volume of the semen from the
normal range may be an indication of poor quality which can be confirmed by lurther
lests. Moreover. the volume of semen plays an importznt role in artificial insemination
programme. With higher volume large number of population can be covered if other
JAests certily the quality, |

Microscopieal

a} Muass activities : Scoring of fresh semen and motility of diluted semen is done to
assess 1ts quality and detect the pross difference in the neat and slored semen, The
nawre of the wave depends upon the activity and concentration of spermalozoa
when the spermalozoa suspended in a small area as under a coverslip, the speed ol
movement of these siremns of spermalozoa creates local disturbance of equilibration
in the medium and lorm the wave motion which resulls mosllya light and dark areas
or waves may be due 1o the variations in the amount ol scatter of lights of the
dilferent streams ol spermatozea. This is done by raling the fresh semen samplce by
the character of the wave observed in a [resh semen smear of uniform thickness,
Spermaiozoa is stored in the epididymis in a non motjle stage but during the course
ol ejaculation when they come in contact with the seevetjon of'accessory sex glands,
they gain vigorous matility. The scoring of the inilial motilily is done by 1aking a smatl
diop ol freshly collected semen spread uniformly on a clean and drv plass slide ar
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37°C under the Jow power of microscope. This can also be done in hanging drop
micro slide of 0.5 mm depth and 20 mm diameter. In both the techniques there is
continuous movement of dork streaks in the field. The Swirls appear and disappear
to the extermities very rapidly. Therefore, on the basis of wave mation, swirling
activities and nature of eddies, the quality of semen is graded into the five categories.

1) -+ - Morility : Under this category a dense, quick wave motion is found in
the field like a cloud moving in sky. There are waves after waves with a swirling
movements and-it is difficult to trace when the eddies are formed and when
they are disinlegrated,

I} +++ Motility : The wave motions are Jess, swirling and eddics are comapratively
slower than +++++, The swirling can be observed 1o move towards the
extermities.

M) ++ Motifity : The swirling movements are very slow and scattered in the
entire field. The eddics arc absent and wave of individual spermalozoa can be
seen. Grossly it gives an indication of 40 to 60% molile spermatozoa in the
sample.

IV} ++ Morility : No swirling movements, eddics are absent. They may have good
number of spermatozoa with oscillating, backward and circular movements,
Hardly 40% ol motile spermatozoa are visible. This kind of semen samples are
not fit for AL work,

V) + Morility : Complete absence of waves only few sporadic spermatozoa may
have the motility which can be scored hardly upto 20%. This sample is not fit for
AL work,

The initial motility of fresh semen must be examined under the low power
(10X} at 38°C preferably on a thermostat. Higher iemperature more than 38°C will
increase the irritability of speramtozoa which leads 10 a false picture of semen
sample. Similarly on low temperature the motility of spermalozoa goes down,
Therefore, to pet the real picture of semen sample i1 is essential that il most be
examined under suitable and uniform temperature. The thermoregulatory siage for
microscope is a much efficient method for this purpose. bul in absence of this facility
the hot water bag can be used for warming upo the slide.

b} Individual merility : Estimation of semen qualily based on mass activity may
give a mis-leading picture because a substantiaj percenlage of weakly motile
Spermatozoa may be exaggerated under the influence of actively motile spermitiozoa.
The quality of semen depends upon the percentapge of progressively motile
spermatozoa present in it. The simplest method for eslimating the individual molility
of spermatozoa is by dilution technique. The semer is diluted 100 - 400 times in an
isotonic solution/physiological saline or in bufTer solution. A drop ot diluted semen is
laken on a warm grease {ree slide. the coverslip 13 applied and examined under the



Laborarory Manial on Animal Gynaccology 34

{40X) high power of microscope. The different fields are observed and percentage
of motile spermatozoa is ascertained.

Another method of estimating the motility of individual spermatozoa is by
taking a drop of 2.94% sodium citrate dihydrate solution on a clean slide maintained
at body temperature (37°C). A small drop of fresh semen is mixed with a thin glass
rod and cover it with coverslip. Examine under the high power (40X) objective of
microscope. Count the total number of non-molile spermatozoa in 3-5 dilferent fields.
Keep this slide on a flame lo give-heat shock, so that ail spermatozoa are killed.
Count the total number of spermatozoa randomly in 3-5 different fields. Calculate
the motile percentage of spermatozoa :

Percent melile spermatozoa =

Total number of spermatozoa — Number of non motile spermalozoa
x 100

Total number of spermatozoa

The number of non-motile spermalozoa can also be counted with the help
ol haemocytometer. The RBC pipelte is used for dilution of semen. The dilution can
be done in buffer,solution of 2% sodium citrate dihydrate. The dilution rate will be
1:200. The dilwed semen is charged on a clean haemocytometer covered with cover
slip by a small.drop of diluted semen. Total number of non-matile spermatozoa is
counted inal} the five big square (400 smell square). Haemocytometer is than placed
before a flame for few minutes or freezing chamber of refrigeralor for one hour.
The number of non-motile spermatozoa are counted in five big squares. The
differences of non motile spermatozoa after exposure to cold shock or hot shock
minus number of non-motile spermatozoa in five big squares gives the total number
of matile spermatozoa in a sample. The individual motility of spertnatozoa is presented
in the term of percentage. There are several other methods also 1o find out the
individual motility of the spermatozoa viz., (a} impedence change frequency (b)
electric motility counter. With impedenee change frequency technique a very low
voltage of electric currect is passed through the fresh neat semen. The impedence
caused by the molile spermatozoa is recorded in the meter. This technique has got
cerlain Jimilation such as it can not be used for diluted semen and also in 2 semen
sampte which has got low density.

In electrical motility counter instrument the image of sperm is projeeted on
a screen which has an aperlure, just behind the aperlure a photo-muliplier is placed.
When the spermatozoa cross the aperlure the light falls en the muliplier. which in
turn gives a vollage pulse. More motile the spermatozoa are, more sperm cells pass
the opening of the diaphragm in a fixed time, The voltage [luctuations originaling
(rom the spermatozoa, while crossing 1he opening are counted with an electric counter.
Moreover. in routing practice the conventional methed ot'a drop of fresh semen on
slide under cover slip examined under the high power is most popular which is
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denoted in term of percentage. The chances of error can not be ruled out but long
prictice and experience of an individual is very important io give more accurate
results. Temperature higher than 38°C or less than 30°C will give the wrong picture
of the sample. Therefore, use of a thermostat with warm stape is essential to know
the true picture of semen sample.

Percentage of live spermatozoa

Vital countis an important parameter to assess the quality of semen samples.
. Inideal condition a quality semen should not have more than 20% dead spermatozoa.
The resuit of Al conducted on a largie population of beef caitte indicated that semen
samples containing less than 50% live spermatozea were ..{ doubtful fertility. A
significant relationship exists between the percentage of dead spermatozoa in the
ejaculate and fertility. Several workers have advocated the different staining technigue
to assess the live and dead spermatozoa-in the semen. Eosin-opal blue staining
technique where the dead sperm takes the red colour of eosin while those which are
alive do not take any colour while the opal blue provides the blue background. The
stain is prepared as follows :

Stain A :
SiainB :

2% water solubic Eosin x M/8 phosphate bulfer solution
1 part o' opal blue solution (undiluted)

and 1 part of M/8 phosphate buffer

Mix both the stains in equal parts, heat and filter.

M/8 phosphate buffer is prepared by mixing 80.4.m] of M/8 Na,HPQ, and
19.6 ml of M/8 KH,PO, solutions.

PROCEDURE

Semen sample and slain should be maintained al same temperature preferably
between 30 to 35°C.
1. Take 8-10 drops of stain in a small watch glass.
2. Add one drop of semen in the stain and mix with a fine glass rod.

3. Prepare smear from the semen slain mixlure on a clean, dry and grease free
glass slide. Smear should be thin. homologous and dried in the air. Pulling the
smear on flame or hoi plaie is contra-indicated.

4. Smear of the semen mixture should be prepared on two glass slide.
5. Minimum 100 spermatozoa [rom each slide should be counted randomly,

6. Live and dead percemage in a semen sample should be calculated as a mean of
1wo counts made from two slides,

The live percemae of spermatozoa can also be counted by Eosin-Nigrosin
compound stain. The stain is prepared as given below.
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Eosin (water soluble) - 1.0 gram
Nigrosin (water soluble) - 5.0pgram
Sod., citrate dihydrate - 3.0 gram
Distilled water to - 100 m]

This solution is warm up in 2 water bath to 30 minutes to one hour and filtered
after cooling. It should be stored in refrigerator for further use. The semen and stain
should be mixed in a small watch glass. A smear is prepared on a glass slide.

Eosin-aniline blue stain can also be used to differentiate live and dead sperms.
The stain is prepared by dissolving 1 gram of eosin, 4 gram of aniline blue in 100 ml
of M/8 phosphate butler and pH is maintained at 7.2. In general, the stain should be
isotonic with semen because the hypertonic or hypotonic sol. will increase the
morphological abnormalities of the spermatozoa. To obtain the optimum results the
temperature of stain and semen should be same between 30-35°C and uniform
smear should be prepared on a grease free slide which should be dried up in the air,

Percentage of abnormal spermatozoa

Morphological abnormalities of spermatozoa are evaluated with Lhe slaining
techniques. The slide used for live and dead count can also be used for merphological
studies. Besides Eosin-nigrosin compound siain, there are several other stains used
by different workers, Some of the sirains are very specific for a particular
abnormalities.

In a commercial semen bank where frozen semen is manufactured on large
scale normally most common type of abnoramlities are taken into the consideration.
The types ol abnormalities commenly found can be divided into two viz.,

a) Primary : 1tis due to defective spermatogenesis

b) Secondary : This is due to poor handling of semen at the time of collection,
evaluation, dilution and preservation.
Primary defecis are like, micro-head, mega head, detached head, double head,
pyriform head, double tails e1c,
Secondary defects - The detached heads, bent tail, broken tail and detachmemt
ol galea capitis. A semen sample having more than 15% primary lype of delects
the fertility is impaired. Although, the published reports show that morphological
examination of semen is of limited value in the assessment of fertility bui
scientifically it is well established that the morphelogical abnormalities has got
the co-relation with infertility. So, il musl be carried out in all the breeding bulls
whose semen is recommended for Al programme. The type of morphological
abrormalities commanly detected in buflalo spermatozoa are more or less similar
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to those observed in bull semen and may involve the head, mid piccc or the tail,
It is genérally accepied that high percentage of abnoramlity denote poor quality
of semen. Therefore, the percentage of abnormal spermatozoa should not excecd
more than 5 to 15% in a good semen sample.
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Morpholagical abnormalitics of spermalazen

Sperm concentration

Sperm density or concentration of spermalozoa in one cubic mm of semen

.. sample.must be estimated for all the breeding males which are to be used for A.L

programme. The rate of dilution depends to a greater exient on the conceniration
and percentage of motile spermatozoa. There are four different methods to count
the sperm concentration. Some of these methnods are quick but chances of errors
are more where as other method is a bit time consuming but accuracy is more.

a) Hnremocytometer method : In practice lwo types of haemocytometer are in
use.

i) Fuch's Rosenthal

ii) Neubauer

iy e

<— 1 mm --——>

Stundard hemevstemeter slide and dilution Neubauer bagmocyiometer fir sperm counhng.
MnelieE Sperme are counted in the dark 3 chanibrs
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1} Onthe Fuch's Rosenthal haemocylometer has got 1wo counting chambers. Each
counting chamber is divided into the 16 big square.and each square is further
sub-divided into 1he 16 small squares,

1) Most of the laboralories are using Neubauer haemocytometer which has got
two counting chambers. Each counling chamber is divided into 25 big square
and each big squares are further sub-divided into the 16 small squares. So
altogether 0.1 cubic square area is having 400 small squarcs. When the diluled
semen is charged in these square under the coverslip. The thickness of film is
0.t mm. The dilution of the semen can be done 1:200 in red beaded RBC pipette
or it can be diluted with the help of micro-pipette in test iube. But most of the Al
Lab or semen bank prefer RBC (RRead beaded) pipette for dilution of semen for
routing work.

METHOD

The diluting fluid is prepared by dissolving 0.03 1z ol cosin Y (water soluble)
and 1 gram of sod. chloride in 100 ml of distilled waler. Formal saline (1 ml of
[ormaline in 99 ml ol normal saline) can also be used for diluting the semen. The
objective of mixing the formalin in sedium chloride solulion is to kill the spermatozoa
belore counting and eosin is added as colouring agent for more convenient and
better visibility in the field. The entire assembly of haemocylometer should be
nicely cleaned and washed with distilled water, xylene and alcohol. It should be
dried up with ether. Semen sample should be gently shaked up and a small quantity
is taken on a walch glass. The RBC pippeie should be washed thoroughly and
dried up. The sample should be sucked up in red headed pippete uplo the 0.5
mark. The knob of the pippete is clean with the filler paper. The diluting Muid is
sucked 1ill il reaches upio 101 mark. Mix the contents (semen and diluting fluid)
gently inside the pippete by rolling it between the palms of (he hands. Discard the
few drops of {luid from pippete since it does not centain semen. Since 0.5 cubic
mm semen is diluted 100 times to make a dilution rate of 1:200. The counting
chamber is focused under the microscope and cover slip is apply over it. The
chamber is charged with a small drop of diluled semen by the side of cover slip.
Over flowing and under charging should be avoided which will give the wrong
piclure. Focus the left top. right top. right bottom, left bottom and eentre squares
one by one under the high power objeclive of microscope. Number of spermatozoa
counted in [ive big squares (80 small square}. In cach big square a uniform protocol
is followed and those sperms whose head is within the middle bright line of the
chamber should be counted,

Calculation of sperm concentration,
Number of spenmatozoa counted in 3 big squares
{80 small squares) = s
So. Number of spermatozoa in 25 big squares (400 small squares)
which contain 0.1 cubic mm of dijuted seren = 55
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So, Total number of spermatozoa in 1 cubic mm of diluted

scmen = 58x10=508
So, Total number of spermatozoa is 1.0 cubic mmof .
undiluted semen = 200 x 508
100008

The concentration of spermatozoa in most of the domestic animals like bull,
bufTalo, bull, goat and sheep are very high. The semen dilution rate should be increased
upto 1:1000 1o facililate in no_..::_._m_ommUn:._._p_onom.

b) Opacity fiebe : Brown's opacity tube have been used satisfactorily for estimating the
sperm density. It is a rapid method and can be used at a semen bank for routine field
work. It is based on the principle of opacity as we know the higher is concentration
of spermatozoa the more will be the opacity. But sometime it may give wrong
picture due 1o the presence of epithelial cell, dirl or vaseline in the semen sample.
The opacity tubes are standardized fer varying concentration of spermatozoa with
the help of haemocytometer. The evaluation of sperm density is done by matching
the semen sample with standard opacity wbes. The per cubic concentration of
spermalozoa are equal to opacity tube No x dilution rate x 1000 x 5.

c) Photo-electric colonrimeter: This is also a very rapid method of estimating the
concentration of spermatozoa. It is based on the principle of variation in the light
absorbing power of semen which increases or decreases with the variation in
1he concentration of spermatozoa. Moreover, the estimation may be erroneous
when semen contains epithelial cell, dirt, gel or vaseline. The pholo-electric
colourimeter used for sperm count is the same as one used for micro-analysis.
It has been found that the estimate of sperm conceniration with photo-clectric
colourimeter was equivalent to the mean of duplicate haemocytometer count
for estimating the concentration of spenmalozoa in a semen sample. It is
neeessary to slandardize the number of spermatozoa in varying dilution with the
help of haemocytomeler. In general praclice for estimating the concentration of
spermatozoa in domestic animals a dilution rale of 1:40 (o 1:400 are done in 3%
sodium citrate dihydrate solution to make a volume of 10 ml. Semen sample in
sodium citrate dihydrate solution should be thoroughly mixed belore placing
them in the mounting chamber.

METHOD

a} Check the instrument for correct defllection of needle rom zero Lo infinity.

0} Red filter should be used with light wave length 0f 625 milli u.

¢} The blank wbe with 3% sodium citrale dihydrale (10 ml volume) pui on the
mounling chamber at 30°C,

d) Current should be switched on and reading on galvanometer is adjusied to zero.
Switch olf the instrument. .
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¢) Blank tube, should be replaced with the diluted semen sample. The temperature
should be maintained at 30°C and switch on the current and record the deflection
of the necdle.

) Repeat the process of all the samples whose spérrn concentralion are to be
estimated.

g) A graph is ploled to find a straight reression line connecting reading point. I

straight linc is not oblained it should be repeated again. All readings are thus

standardized for the equivalent concentration of spermatozoa in a diluted sermen
sample.

In routine work 0.1 ml of fresh semen is diluted in 9.9 ml of 3% sodium
citrate dihydrate. Thus, 10 ml of diluted semen (1:100) is matched against the blank
tube. The reading recorded after the deflection is recorded and converted to per
cubic mm concentration of spermalozoa in (hat sample, However, the chances of
error duc to the presence of epithelial cell and dirt is inevitable, Few workers have
used 4% chlorazene suspension in place of sodium citrate dehydrate buffer to minimise
this problem. At present photo-electric clourimeter is the best and mosl practical
method of sperm counting,

Characteristics of semen

Cattle

Dairy Becef Sheep Swine Horses
Volume (ml) 4 4 1 225 60
Spermconcentration 1.2 1.0 20 0.2 0.13
(billion/ml) .
Total sperm {billion) 7 4 3 45 9
Moitile sperm (% 70 G5 75 60 70
Merpholopically Normal $0 80 90 60 70
sperm (%}
pH 6.5-7.0 6.3-7.0 5.9-7.3 6.8-7.5 6.2-7.8

3. Biochemical/chemical

Several bio-chemical tests have been advocated to assess the quality of
semen. These lests consider the metabolic, glycolytic, respiralory mechanism and
dehydrogenase activity of the spermatozoa. Some of these melabolic ests have
shown the dircct co-relation with the keeping quality and lertilizing polential ol the
spermatozea. There are good number of bio-chemical/chemical resis that can be
conducted 1o evaluate the quality of semen but few of them are complicated and
lime consuming. As such majority of the semen bank conducted only those bio-

I

L oeemdarer
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chemical tests which are simple and quick,

1) pH (Hydrogen ion concentration) - Evaluation of pH of a semen sample just
after collection has not shown any practical value, although the pH of a semen
sample varies with the concentration and metabolic activity of spermatozoa. The
PH of poer quality semen is generally neutral or slightly alkaline but good quality
semen is having the pH less then 7 that is slightly acidic. The average pH of good
quality semen ranges between 6.6 to 6.8. There are several methods to evaluate the
PH of semen. Best measurcd with the help of pH meter. For routine A.l, work
BDH pH paper cover with range from 5.5 10 8.5 are generally used. The method s
very simple quick but rough.

Method : A paper sirip is torn off from the indicator paper and dip into a drop of
semen. Look for the first change of colour and match this cotour on the cover of the
book corresponding to the pH noted against it which gives the pH of the sample.
Other method for measuring the pH is with the help ol BDH -capillator tube whose
accuracy is more or less similar to the pH paper. The capillary ibces of equal diameter
are being used. In one capillary tube semen is sucked upto a fixed mark. In another
capillary tube Bromothymol blue is sucked upto the same mark, so Lhat the volumé
of semen and the dye should be equal. Both semen and dye mixed 1ogether gently in
a small watch glass. This mixture is sucked in another capillary tube of similar bore
and match with the Bromothymol capillater ranges from 6 to 8.2. The colour which
match with standard tube gives the pH of sample.

ity Cald shock resistance test ; It has been reporied that the semen with higher
percentage of cold shock resistant spermatozoa keeps longer under preservation
and also predict higher fertility rates. The difTerent methods employed o find out the
percentage of cold shock resistance are as follows

Method

a} This method is employed by Tomar er /. {1966). In this 1echnique 0.25 ml of
fresh scmen is kepl in a small vial, Tt is suddenly chilled rom 37°C to 0°C and
keptat 0°C for about 10 minuies. Thawing is done at 30°C, smear is pregared in
cosin-nigrosin compound siain and pereentage of live spermatozea is counted
as discussed earlier,

1} The methed o estimate the percentage of cold shock resistance spermatozoa
was described by Hancock (1951). Ten drop of vosin-nigrosin compound slain
is taken in small test wbe and kept al 9°C. One drop of freshiy collected semcn
sample is added in cooled stain and maintained at 0°C for 15 minules. Smears
on (wo clean, greasc [rec slides arc prepared and pereentage of tive spermatozoa
is counted.
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ii) Millovanov's reslstance test ("R" test)

"R™ test is measured by the ability of the spermalozoa to é:sm_m:.a the
action of 1% sedium chloride solution. The resistance is denoted as the millilitre H.%
1% NaCL solution required to stop the progressive motility of all the spermatozoa in
0.02 ml of semen.

Method : In a five litre bottle 1% sodium chloride mo_zzo_._.mm usvn_..na. A 250 ml
burette is fixed on o stand and filled with 1% sodium chloride mo_E._o:. A 500 ml
{lask containing 200 ml of | % NaCl solution with 0.02 ml o_,m..u:._...: is tnken. _uq_w:._
the burctle containing 1% NaCl solution, 10 ml is added a.un: ::J..n and progressive
motilily of spermatozoan is assessed. This should be nozs_.ina till the progressive
motility of spermatozoa is completely ceased. A good quality semen shows the R
value 1ot less than 5000,

jv) Methylene Blue Reduction Test (MBRT)

This test denotes the dehydrogenase activity of the Spermatozoa. It is
asscssed by the time required by 2 semen sample (o decolourise the mo_::c_.d of
methylene blue under standard condition of incubation. More the hydrogen ions
liberated per unit of time less is the time taken by methylene v_cm o njusmn the
colour. A semen sample with higher concentration of active spermatozoa will reduce
methylene blue in less time. There ere several methods _.%o:.na by 92032. worker
to conduct this test. But the method used by Beck and Salisbury (1943) is much

ﬁcﬁ_c_mﬂ.

Method .

a) Methylene blue is prepared by dissolving 50 mg of methylene blue in 100 m] of
3% sodium citrate dihydrate solution, . .

b) Freshly collected semen is diluted at the ratio of 1:4 in cgg yolk sodium citrate
(EYC)diluen.

¢) Inasmall test tube one ml of diluted semen is taken and added 0.1 ml of methylene
blue, mix it thoroughly. o

d) The comentofthis tube is covered with 1 10 1.5 cm _E:H.Zuwo_. of paraffin tiquid
or mineral oil. Incubate the tube in a water bath a1 46,5°C.

¢) Note thetlime when colour of the mixlure is nrm_._mn.n_. mo:_n:Enm.. blue colour on
the 10p does not change, it is mostly due 10 failure of creating a complete
anaerobic condition in the tube. In good quality semen sample the colour of
methylene blue changes within 3 10 5 minutes where as an average sample
takes about 9 minutes. The average methylene blue reduction time for buflalo
semen is 8.75 minutes.

1 The dilferent methods adopted by dilferent workers aa_:o_i_ﬂ_& that __._.r. raig
of decolourisalion could be influenced by several substances like glucosg. citrate.
lactale and bacterial load. Branton er af. 1 1931) has used a medified 1echnique

-anaerobic condition.
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in which semen was diluted to give a concentration of 300 million spenmatozoa
in each ml, Most of the worker accepted that the reduction time is"directly
related to motility and concentration of the spermatozoa. This is the bottleneck
which undermines the importance and accuracy of this test. There is divergenl

openion regarding the co-rrelation between MBRT and fertilizing potential of
the spermatozon.

v) Resazurin Reduction Test :

This isalso a test for determining metabolic activity of semen. This test
was used for the first time by Erb and Ehlers (1 950) to nssess the quality of
semen. The reduction limes required for the colour to change first to pink and
then, to white are signilicantly related to reduclion time of MBRT.

Method

a) Dissolve 11 mg of resazurin in 200 ml of distilled warer.

b) In a small test lbe 0.2 ml of neat semen is taken and 0.1 ml of resazurin
solution is added and mixed throughly.

¢) This mixiure is covered with 1 em thick layer of liquid paralTin 1o make an
d} Incubate this mixture at 45°C,
e) Note the time for change in colour to pink and then 1o colourless.

Good quality semen reducés resazurin to pink colour in about one.minute
and it requires about 4 minutes to make it colourless. The average reduction lime of
resazurin was reported about 4.39 minutes. Although, a correlation belween resazurin
reduction time and fertility has been demonstrated by several workers but variation
in motility and concentration of spermatozoa in different samples create problem in
interpretation of the result.

vi} Other test

In addition to the above several olher tests have been used by dilterent
workers to evaluate the quality of semen viz.,

a) Fructolyticindex .
b) Ascorbic acid eslimation
c) Oxygen utilizalion tes|
d) Pyruvate utilization
¢) Hyaluronidase contem

Majority of the above 1ests are not only time consuming but also require a
good infrastructural labaratory facilities. Ata semen bank lor routine evaluation. it is
not necessary to conduct all thesc tests. Few simple tests w hich have been discussed -
in the text will meet the requirement ol semien bank for routine evaluation.
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Chapter - 9

PREGNANCY DIAGNOSIS IN
CATTLE AND BUFFALO

OBJECTIVES

* To swdy different methods of diagnosis of pregnancy in cattle and buffalo.

* To monitor changes of genital organs for pregnancy diagnosis by per rectal
palpation of genitalia.

MATERIALS REQUIRED

Animal, arm sleeves, caitle crate, soap, waler braket, towel, gum boots,
syringe, necdle, test tube etc.

DESCRIPTION OF SUBJECT
Importance

* Better management of pregnant animals

*  Early identification of non-pregnant animals 10 reduce production time losses as
a result of infertility in non-pregnant animals by initiating early treatment or
culling.

Principle

An essential [eawure of establishment of conception is the prolongation of
luteal phase of the cestrous cycle. The cyclic corpus luteum aonm:.m regress and
persists resulting elevation of luleai progesierone. This exerts a negative _,n.an__. back
on anlerior piluitary. inhibiting secretion ol FSH/LH interfering in the maturation of
follicle and ovulation, thus prevention 10 retumn [o cestrus. The presence o_,smc_n
developing embryo interferes in release of PGF alpha from the endometrium

preventing regression of corpus luleum. Matemal recognition of pregnancy thus

results from anti-lutcolylic signatling between trophectoderm o_,m_.:c_.wo_ﬁ.no_._nau__..“m
and mother ulerus. These signals are cerlain proteins which have been idenlifted in
majority of farm aninials. These sigmals insures continuatior of corpus H.En:_.s.:u_.
the praduction ol hormone of pregnancy i.e. progeslerone. The day 16/17 is the lime
for maternal recognition of pregnancy in cattle. Development of concepius foliowing
{ertitization and implantation produces certain changes in the uterus and other parls
ol genital organs which are monitored for the diagnosis of preynancy.

METHODS OF DIAGNOSIS OF PREGNANCY

*  Non-rewm 1o estrus.
*  Perreclal paipanion of genial migans.

-

Tk
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Progesterone assay

_Dlira sonography
Pregnancy specific protein assay

»
»

*

Non-return to esirus

*  Itis called visual method of diagnosing pregnancy and depends upon efficiency

and accuracy of estrus detection.

The onset of estrus 2124 days post service is fairly a good indicator to consider
the animal as non-pregnant. Itis generally assumed thai if a cow or buffalo fails
to retumns to estrus 17 to 25 days afier the service or insemination it is probably
pregnant,
A few animals display estrus during pregnancy i.e. gestational estrus and animal
who are neither pregnant nor come into estrus {anestrus) affects reliability of
this method.

In this method (here will be some percentage of animals thal are not reeming to
estrus and also not pregnant but incorrectly be assumed as pregnant on the
basis of non return rate, Thus, it over estimate pregnancy at least 10-20% than
the actual.

Inbuffaloes return to service are difficult to detect ue to silent or weak external
signs of estrus. The inability to detect estrus precisely limits use of this method
for pregnancy diagnosis in buffaloes.

Pre-rectal palpation of genital organs

It is one of the most practical, accuraie and quick method of diagnosis of
pregnancy in cattle and buffalo,

Int this procedure uterus is palpated (hrough the rectal wall to detect werine
enlargement oceurring during pregnancy. Feus and foetal membranes are also
palpated for the confirmation of pregnancy.

The earliest diagnosis of pregnancy in cautle and buffalo can be made between
353-45 days post service or insemination. Palpation at this stage. however, requires
a greater experise,

Normal gestation peried in canle and buffalo are 280 and 305 days.
respectively, The geslation peiod for practical conveniences in cattle and buffalo is
divided inlo three trimesters viz., first trimesler (upto 3 months), second trimester
(1hree months to 6 months) and Ihird (rimester {more than 6 month to term}. Cerlain
physiological changes in the fmale reproductive ract occur which are monitored
by rectal palpation for the diagnosis of pregnancy.

First trimester of pregnancy

*  Unilateral enlargement ol uterine horn, The enlargement ol wierine horn is due

to the development of concepius { foews. foetal Nluid and foetal membranes),
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The amount of foetal fluid largely determine the size of uterus. The size of
foetus is small during 1st trimester of pregnancy.

27 In corly pregnancy diagnosis i.c. 35-45 days, enlargement of uterine horn in

palpated at the tip of the uterine hom. This is a pronounced dorsal bulging due to

formation of amniotic vesicle.

Alive fecling of ulerine hom can be palpated. This is due to thinning and streiching

ofwterine wall, The uterus is felt fluid filled like wbular structure,

The utering hom develops a tone due dislension and tenseness: This is known

as pregnancy lonc.

*  Slipping of focial membranes upon genital pinching of ulerus with thumb and
lore Tingres between day 60-90 of pregnancy.

- Palpation of laclus by keeping palm and pressing against the ouler curvalure of
enlurged uterus. The Toetus is fel like a wooden piece MNoating inside the uterus.

*  Corpus hineum of pregnancy ean be palpated on the oviry adjacent (o the prepnant
hom. Corpus luicum gels embedded in (he ovarian stroma during pregnancy
miakes difficult to palpate by per rectal examination. This situation is more difficull

. inbuffuloes due 1o embedded nature of torpus luteum,

* Ulerus during tirst trimester of pregnancy remains in the pelvic cavity. In older,
pluriparous.animals it start descending inlo abdominal cavity early by the end of
this trimester. In all cases by four menths of pregnancy uterus lic on the floor of
the abdominal cavity.

L 3

*

Second (rimester of pregnancy

*  Ulerusis fully distended and descending into abdominai cavity.

¥ The cervix is pulled as uterus sinks into abdominal cavity. The position of cervix
zets verticle instead ol horizontal.

* The foetus can be easily palpated and idemified. At 3 /2 to 6 1/2 months of
pregnancy loetus sinks down into the capacious abdominal cavily and makes
difficult1o palpate through per rectal palpations. This is the period where most
of 1he mistakes are commiied if one is not carelull.

™ Iacial bumps and foetal movement can be palpated by keeping palm and putling

the ulerus.

In the begioning. small placentomes can be identified which become larger in

size measuring abowl 5-7 cm in diameter as pregnancy advances. The

placentome resemble to mushroom like structures,

*  The freemitespulse of pregnancy can be palpated by pressing middle uterine
artery on the lateral wall ol the pelvis,

*  Theovaries are difficult 1o reach buta CL will be present on the ovary ipselatera)
10 the pregnant hom.

47 PO i canle and buffade

Third trimester of _uwom__n_dmu.\

*  The cervix will be at the top of pelvis, verticle and bent over the edge.

*  Uterus reside deep into the abdomina) cavity. The dorsal wall of the uterus is
tight and difficult to palpate. ’
*  Freemitus is pronounced.

Foctal bumps can be casily palpated. Foetus at 7 months onwards can easily be
palpated. Hend and legs are usuatly palpated easily.

Movement of foctus can frequently be demonstrated at 7 month onwards by
grasping and pulling foetal legs and other parts of foetus.

Points to be remembered

*  Pregnancy is the grealer couse of ulerine enlargement. But by no means it is

the only cause. -

At every stage. pregnancy must be differentiated firom one or more of the other
causcs of uterine enlargement viz., pyometra, mummilication and maceration of
foztus.

Progesterone assay

Establishment of conception following mating or insemination prevenis
regression of corpus Juteum in the ovary. The corpus luteum secretes progesierone
which can be assayed in the blood or milk. The progesteronc concentration in the
peripheral circulation remain elevated, il CL persists because of pregnancy. Amarked
difference between blood levels of progesterone in pregnant and non-pregmant catile
and buffalo 19-21 days post insemination. hypothesized the basis for early pregnancy
diagnosis by progestcrone assay.

¥ 21-25 days post Al/service is the more appropriate lime 10 carry out progesierone

assay for pregnancy diagnosis in catlle and buffalo. At this lime progesterone
will be high in pregnant animals (> 3-5 ng/ml) and low {1 ng/ml) in nonpregnant
females. ’

1t detects non pregnancy with almost 93-100% accuracy and pregnancy 75-
80%.

Progesierone can be assayed blood plasma/serum and miilk using RIA and
ELISA.

Poinis to be remembered

*  Progesterone, although. is not pregnancy specific but can be used as marker of

pregnancy because it is the secretion o CL which persists during pregnancy.
Ultrasonography
Ultrasound waves are inaudible to the human ear and operate at frequencies

of i-10 mega hertz. In 1970s although ' A mode’ ulirasonic lechnique i.e., Doppler
and amplitude depth analyser became popular for the diagnosis of pregnancy in pigs.
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but it was only the advent of real 1ime ultrasound {B-mode) to be used for scanning
purposc commercially. Real time ultrasound scanning involves the use of a rectal
probe which ransmits ultrasonic waves through body tissue are reflected to the
transducer and converled to produce imape on display screen. These images are
interprelated for the diagnostic purposes.

Safient features

*  The commonly used transducer in domestic animals are of the linear array type
and have a frequency range 3.5 10 7.5 mHz.

¥ In bovine pregnancy diagnosis 5 to 7.5 MHz transrectal (ransducer is :mnn_

* The image of urinary bladder, embryonic vesicle, feial fluid etc. appear black
(nonecopenic). The foetal skelcton appear white, foetal membranes and maternal
tissucs appear in various shades ol prey (ecogenic). _

*  Embryonic vesicle can be delected as carly as day 9-10 bul chances of misiake
is more.

*  Embryo proper, embryonic hearl beat and {octal membranes can be visvalized
in catlle and buflalo by day 30 - Accuracy is high during this period.

*  Genital ubercle can be delccled as carly as duy 55-60 for the diagnosis of sex
of [octus. -

*  Scrotal sock and memmary teats can cn a_nraom:._ by day 90 for betier diagnosis
of foetal sex in bovine.

Pregnaney specific protein

Several proteins and proltein like substances secreted by the concepius have
been identified during preonancy. These subsiances have been used as marker of
pregnancy in bovine and other farm animal species. These prepnancy specific proteins
are sccreted by the binucleate trophoblastic cells and can be detected in maternal
circulation as carly as 2-4 weeks posl conception,

IMPORTANT FEATURES

* Pregnancy specilie protein can be detected in test serum either by RIA or
ELISA.

* o Accuraey rate 1s 90% at 30 davs ol pregnancy.

*  Pregnancy, twinning. slage of gestalion, embryonic/oclal mortality can be
detected.

EY

Presence of pregnancy specilic protein is an indicator of viable loctus in the
uterus,

PROCEDURE FOR PER RECTAL PALPATION OF GENITAL ORGANS
FOR PREGNANCY DIAGNOSIS

Secure the animal in the animal crate. Put coverall and arm sleeve. gel
lubnicated using liquid paraffin, Insert the hand into recium. Examine the cérnix

49 ' PD I cattfe and buffalo .

by grasping in between index and middle finger. Examine the uterus, uterine horns
for the enlargement, alive feeling, focta] membranes, foetus freematus and foetal
movements etc, Note down the location and position of cervix and uterus.

RECORDING OF Oum_wmﬁ_;.EOZm

*  Animdl number.

Species

Date of birth/age

No. of calvings

Date of last calving

Date of last Al/Service

Gynaecological findings

— Vaginaand vulva “
— Colour of mucus membrane

¥+ ¥ * 4+ &+ 13

*  Cervix
~ OS of cervix
— Toneofcervix
*  Uterus
— Size -
— Location
— Feeling on uterus
— Foctal membrane
— Foetal movement
— Foetal bump
- Cotyledons
— Freemitus
Take 5 ml blood, separate serum and send the sample for progesterone
assay.
P - ng/ml

1
REMARKS

Comments on status of pregnancy.
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Chapter - 10

PREGNANCY DIAGNOSIS IN MARE

OBJECTIVES

*  To study dilferent methods of diagnosis of pregnancy in mare,

To diagnosc pregnancy in mare by per recta] palpations.
MATERIALS REQUIRED

"

"

Animal securing crate, sleeves, liquid paraffin, soap, water bucket, towel.
SUBJECT

The gestation period in mare is 320 days. One of the important {feature of
establishment of conception in mare is development of temporary hormone producing
strucliires in the pregnant uierus, the endomeltring cups. These structures are formed
somewhat day 40 of esiation. It secretes equine chorionic gonadotrephin (¢CG) or
commonly known as pregnant mare serum gonadotrophin (PMSG), The presence
ol ¢CG can be well demonstraied at day 40°of g&station and it disappear by day 140
of gestation.

METHOD OF PREGNANCY DIAGNOSIS

*  Non return rate

— Failure of return to estrous is good sign that a mare is pregnant.
False postive

— I the mare has a silent heat.

-~ If mare become aneslrus

~ I mare has prolonged diestrus vel has not conceived.

— Il mare has prolonged luleal phase associted with embryonic death -
psuedopregnancy.

False negative

- Some mare are pregnant but show esirus during this peried,

PER RECTAL PALPATION OF CHANGES IN GENITAL ORGANS
Stage of pregnancy Changes 10 be menitored

istmonth *  Comracted and firm cervix,
*  Tureid wierine horn

51 PR in mare
2nd month * Chorioallantoic sac bulges
ventrally inlower third of uterine

_ horn

*  Uterine homns as turgid
* Practically pregnancy can be
- diagnosed with good eccuracy of
this stage.

Ird month *  Chorioalinntoic sac grows rapidiy
and descends into uterine body.

*  The bulging of chorionllntoic snc
become ovoid from spherical.

*  Uterine tensenus is gradually

*  Uterus descends into abdominal
cavily

dth menth *  Dorsal surface of uterus is felt as

dislended dome
* TFoectus gnd foctal parts are

palpable.

Sthto 7th month *  Uterus lics deep inlo abdominal

’ Ccavity

*  DifTicult to palpate foetus

*  Uterus ascends

*  Tetus is casy to palpate

7th month to term

Ultrasonography

* . B mode ultrasound scanner is used for pregmancy diagnosis in mare.,

* 5 MHz transducer, rectal probes are used.

*  Earliest pregnancy diagnosis {90-100% accuracy) a1 9-11 days by visualizing
conceplual vesicle in the uterus as a black sphere of about 3 mm in diameter.

* Detection of foetal pulse [rom day 40 to 240. Best time 10 detect foetal pulse is
day 90 of pregnancy.

Haemaggelutination test for detection of eCG
Equine chorionic gonadotrophin (¢CG or PMSG)

Equine chorionic gonadotrophin appears in Ihe maternal circulation as early
as day 40 following conceplion and remain in the circulation upto day 140. The
highest concentration of eCG is recorded at day 90-100. Delection of' ¢CG in the
blood is suggestive ol pregnancy. Immunological diagnosis of pregnancy in mare is
based on the principle that ¢CG when present in the test bleed sample, prevent
agglulination of sensitized sheep RBC by anti eCG (§11est). Aggluination of red
cells means negative result no pregmancy. Inhibitior. of agglutination is positive result
means pregnancy, Accuracy is high between day 50-100 of gesiation.
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HI TEST
Test serum
+ !
eCG antibody
+ .
Indicator system (sensitized sheep RBC)
_
Agplutination .
Inhibited Occurs
(pregnant) {non-pregnant)

Procedure for per rectal gynaecological examination for pregnancy diagnosis
*  Secure the animal in the crate.

* Puton cover all, arm sleeves and wash it with momu, and walter.

* Lubricale arm sleeve with liquid paraffin.

* Insert the hand into rectum, remove the faeces.

*  Examine the cervix for its firmness and closure of OS cervix.

i

Examine uterus for ventral bulging during early pregnancy. In later parts of
. pregnancy palpate whole uterus for the tone, enlargement and presence of foetus.

Examine vagina and vulva from the out side to note its dry and paleness and
wrinkling of vulva,

RECORDING OF OBSERVATIONS

*  Animal No. Date of examination
Date of birth/age '
Date of last foaling

Total number of foaling

Daze of last service

Gynaecological tindings

— Vaginaand vulva

- Cervix

—  Uterus

REMARKS

*

+*

+ * F #

Write down the status of pregnancy on the basis of above examination.

PD in sheep and goot

wh
LE]

Chapter - 11

PREGNANCY DIAGNOSIS IN SHEEP AND GOAT

OBJECTIVES
* To study different methods of pregnancy diagnosis in sheep and poat.
* To diagnose pregnancy in sheep and goat.

MATERIALS REQUIRED

Animal, biopsy catheter, glass slides, 1es1 tube, hypodermic needle,
microscope. :

DESCRIPTION OF SUBJECT
Methods of pregnancy diagnosis
*  Nou retarn rate - Animal following mating ifdoes not come 10 estrus is considered
as pregnant.
*  Palpation of foctus through abdominal wall
—~ Ballotte the foetus by lighting the abdomen in front of the udder. Foetus can
be felt at 100 days of pregnancy.
*  Development of udder
— More pronounced in primipara.
- Gives betler judgement during laie pregnancy.
*  Ultrasenography
— Use of B-mode ultrasonographic scanner using 5 MHz abdominal or
transrectal transducer.
— Foetus and placentome can be visualized at day 45-50 with 100% accuracy

using (ransrectal probe. Accuracy rate is low at lhis stage of pregnancy
using extemnal probes.

* Plasma progesterone assay
— Diagnosis of pregnancy is mroe accurate using progesicrone assay.
~ Best time Lo take blood sample for progesterone estimation in 20-22 days
after mating.

-~ Progesterone concentration in pregnant sheep and poat will be in belween
3-4ng/ml where as in non-pregnant animal it will be around 1 ng/ml.

* Radiography
— Dorsoventral and luieal radiograph ol lovser abdomen is waken.

- TFoetal skeleton can be seen on radiograph.,
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- Detects pregnancy from 70 days onwards.
-~ Accuracy is betler at 100 days of gestation.

Vaglnal blopsy
_~  Secure the animal in starding position.
- Sterile biopsy instrument is introduced into the vagina.
- Apicceoftissuc is removed by rotating the inner rod of the biopsy instrument,

- Tissue is fixed, sections are cut and stained with hnematoxylin and cosin
stain,

- Observe under microscope.

~ Inpregnantanimal vaginal epilhelium is 3-4 layer thick. -

- Innon-pregnant animals and during estrus vaginal epithelium is composed
ol 10-12 luyers of stratifted squamous cells. _

PROCEDURE

*  Lixamine the animal for udder development.

Examine the foetus by lifting the abdomen infront of udder and palpate the
presence of foelus,

Take 2'ml blood, separate the serum and go for the progeslerone assay.
Take vaginal biopsy by biopsy instrument. Stain it and record the vaginal cell
tayer thickness and types of the cells.

RECORDING OF OBSERVATIONS
"

£

Animal No,

*  Age/Date of birth

* Date of last heat/service

Observation on abdominal ballotlement
Observation on udder development
Vaginal smear exantination

~  Celltype

- Heightof vaginal epithelial cell

REMARKS

Wrie down stalus of pregnancy in liie above animals.
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Chapter - 12

PREGNANCY DIAGNOSIS IN SOW

OBJECTIVES

*  To study different methods of pregnancy diagnosis in sow
* To diagnose pregnancy in sow.

MATERIALS REQUIRED

Anirnal, biopsy instrument, glass slide, hematoxylin-cosin stain, microscope,
soap, towel. .

DESCRIPTION OF SUBJECT

Methods of diagnosis of pregnancy

Diagnostic technique Earliest doy of diagnosis

of pregnancy

Failure to return to estrous 18-25
Vaginal biopsy 18-25
Plasma/serum propesteronc 21
Ultrasonography 25
Estrone sulphate 26-30
Fremitus of middle ulerine artery 30-60

Vaginal biepsy

The method is based on histclogical assessmen of number of cell layers
type of squamous cpithelium of vaginal mucosa. The eells of vaginal mucosa become
multilayered under the influence of estrogen during proestrus and estrus, The cells
arc only 2-3 layer thick during pregnancy.

PROCEDURE

* Restrain lhe sow in service crale

*  Sterilize biopsy instrument.

*  Clean the vulva with 70% alcohal.

* Inscri the biopsy inslrument into the vagina.

*  Press the tip against the vaginal wall.

* Rotalc the inner rod for a piece of vaginal mucosa.

*  Withdraw the instrument and vaginal pieces are ranslerred w 10-200ml 1o 107
buflered formal saline.
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Seclion it and stain with hematoxylin-eosine stain,

Examine under microscope for the vaginal squamous epithelial cell Lype and
number of cell layer thickness.

In pregnant animal vaginal epithelial cell are 34 layer thick with condensed
dark staining nuclei,

OBSERVATIONS

*  Animal number

* Dale of service

*  Vaginal epithelial cell layer height
*  Typeofcells

REMARKS

Write down status of pregnancy.
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Chapter - 13

PREGNANCY DIAGNOSIS IN BITCH

OBJECTIVE
To diagnose pregnancy in the bitch.
MATERIALS REQUIRED .

Animal, x-ray and ultrasonography unit, soap, lowel ete.

DESCRIPTION OF SUBJECT :

Bitch is not a polyestrus animal, therefore. failure to return (o estrus is not
considered a method for diagnosing pregnancy in bitch. Development of
pscudopregnancy which is very common in dog also creates problem in diagnosis of
pregnancy. Changes in body weight, distention of abdomen and characteristic changes
of mammary glands occurs during pregnancy but the similar changes do oceur at

pseudopregnancy.- - - - -
Methods of pregnancy diagnosis

»

Abdominal palpation
* Radiography
*  Ultrasonography.

Abdominal palpation-

*  Optimum period for pregnancy diagnosis is day 40-45..

Spherical and clongated distension of uterine homss can be palpated on tiliing of
bitch by putting both the plams at abdomen.

Foctus can be readily palpated a1 day 45 onwards.

%

Radiography

*  Help 1o difTerentiate pregnancy from psudopregnancy .

*  Gives information abeul 1o1al number of loctuses in the vterus,
Dorsoventral view ol radiography is more appioy
foetus and their preseniation.

e to wdentily number ol

fdenification ol pregmanes 15 bused upon presence o Toctal skelion.,
Foetal sae can be fdemified o 22 i sEL S iy nd oerad sheteton e Sheas

WO sl .:I.r....mu_—._—:.__.
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Ultrasonography
*  B- mode ultrasonograph
for diagnosis of pregnancy in bitch.
*  Transducer is placed on abdeminal wall.
*  Larlier diagnosis ol pregnancy
are readily identifiable.
OBSERVATIONS
*  Animal Number
* Breed/species
*  Age
*  Date of mating
¥ Tindings ol abdominal palpation
*  X-ray findings
* C:Bmozom_.ﬁ_uzn findings

REMARKS

Write down status of pregnancy.

*

y using 2.4 MHz lincar array iransducer probe is used

is al 28 days with a high-accuracy rale,. conceplus

Daic of pregnancy diagnosis

59 Sign and stages of partwrition

Chapter - 14

SIGNSAPPROACHING TO PARTURITION
AND STAGES OF PARTURITION

OBJECTIVES

*  Toprovide gynaccoloical aid 1o the parturient damvanimal by understanding the

signs approaching to parturition,
To record major events taking place during different stages of parturition.

REQUIREMENT ,
L]

L]

Breeding daie/breeding records.

* Animal

*  Beddings cic.

PRECAUTIONS o
¥ Jusl prior to parturation, animal should be separated from the other animals.
* The sow, bilch and cat should be provided bedding.

*  Animal should be properly fed prior 10 parturation.
DESCRIPTION OF SUBJECT ’

Signs approaching to parturition
Cartrle and Buffalo

I Changes in the pelvis, genital organs and mammary glands along with changes
in the behaviour of animal occurs.

2, The pelvic ligaments, speeially sacrosicatic become progressively more relaxed.
causing a sinking of eroup ligaments and muscles.

3. The caudal border of sacro sciatine ligaments between the coccygeal verfebrae
and ischial tberosity becomes more relaxed and flaceid.

4. Relaxation of the pelvic ligaments, cervix and possibly the structures around the
perineum is dué to edema and changes in the collagen [ibres in connective
tissue. :

5. The relaxation of the ligaments is also noted by the elevation ol tail head.

6. The vulva becomes progressively edematous and more tacid. The udder becomes
enlarzed and edematous but in heifirs the udder enlargement begins about 3th

month of gestation. Sometime edema may extend lorward on the abdominal
fleor 1o the xiphoid retion.
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7.

8.

9.

Just prior to paruration the udder secretion changes froma honey like dry seeretion
{o a yellow, wrbid yellow, opaque cellular secretion called "COLOSTRUM".

The animal usually exhibit a tenacious, whitish, stringly type of mucus coming
out frem the cranial part of the vagina, starting at about 7-8 months ol pregnancy.

During the last few hours before calving the animal may exhibit restlessness.

10. Heifer may show sign of abdominal pain as kicking at the abdomen, treading,

switching their tails and lying down and rising.

Mare

IR

The sinking of the sacrosciatic ligaments is not so pronounced, due to heavy
croup muscles.

The vulva does not become as edematous as in cow but cdema and flaccidity
arc noted in the last few weeks of gestation.

. No discharpe ol vaginal mucus prior o loaling is noticed in mare.
L 4

The udder starts 10 develop noticeably about 3 to 6 weeks before foaling,

3
4
5. The oozing of colostrum from the 1eals called "waxing”.
6

. Within 4 hours of parturation slight sweating in the flank region and behind the

clbows is frequently observed.
Mare becomes restless, anorexia, shows slight colicy symptoms, switches her
tail and lies down and gets up frequently.

8. Mare greatly prefers solilude and quiel at parturation and seems more able than

other animals to control or suppress parturation until the night hours, when stable
activities are ala minimum, ’

Ewe amil gout

1. Condition are similar 1o the cow with the exception that udder developnment is

not so greal.

Nenw, biteh nnd cat

L

2

3

4.

Parturicnt animals become quicter and as parturition approaches, the vulva
becomes Naceid. enlarged and edemailous.

''he maummary glands becomes enlarged and edematous and milk may he present
in the udder several dayvs before parturation.

. Animal becomes restless and shows anorexia tor o lew davs belore delivery.

Exvironmental distwrbances, especially (hose caused by other unimals, will delay
or miertpt the birth process.

ISRV ATIONS TO BE RECORDED

e enact e of pastaration @ Caictilaned ot the pe-

Hredichon o

B.

61 Sign and stages of purtarition
~ Bovine Equine Ovine Caonine
2 ]
3.
4.
5.
Symptomns
1. Croup ligaments
2.0 Vulva

3. Udder/teats

4. Abdominal flpor

5. Sccretion form tears

6. Mucus

7. Anorexia

8. Abdominal pain

9. Switching ol'ail

10, Environmental disturbances
during process of parturation

MAJOR EVENTS DURING DIFFERENT ;
PARTURATION ; STAGES OF

First Stage

L4
]

-

First stage is apparant for longer period in primiparous than pluriparous.
Aclive contractions of both longitudinal and circular muscles fibres ol uterine
wall, and the dilation of cervix.

Contractions are directly proportional to fetal resistance,

Maximum contraction 1 10 2 hours before birth,

Cervix was 1ot dilated by the allaniois chorion but was pulled open by the
contraction of fongiludinal wierine muscles.

Uterine contractions oceurs aboul every 10 10 15 minutes and last 15 10 30
sceonds in cattle. In mare and biteh the fetues is rotating from its dorsopubic or
dorso-laterai position into the dorsosacral position.

During the {irst stage of parturntion which lasts about | 1o 4 hours. straining or
lzbour is not exhibited in the mare but later part mare may roll back.

In .:E COow u:.ﬁ_ ewe the symptoms ot abdeminal pain or discomiort may not be
cvident especially in pluriparous.

In _:.m bitch, sow and cu1 nervousness. anorexia and an increase in pulse and
respiratory rates usually oceur and this may result in painting. This stage usually
lasts tor about 2 1o 12 hours, ) )
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Second Stage

H

This stage is characterized by the entrance of the fetus or mnmﬁnm into the

dilated birth canal; rupture of the allantoic sac; abdeminal contraclions or Jabour;

and the expulsion of Lhe fetus through the vulva,

In cow abdominal contra¢tions accurred only after the feet of the foetus were

in the cervix and vagina. Following the rupture of the allantoie sac, the uizmo: is

pushed through the cervix and may appear at vulva as a franslucent distended

membrane.

Uterine contraclions occurred in cow about 4 lo 8 times every 10 minutes and

lasted 80 10 100 soognds,

Almost all animals, as soon as straining commences, lie down. Ccecasionally 1he

feal or calf may be born with the dam standing.

The mare and sow usually lic out (1at with the legs extended whereas the cow,

bitch and ewe are more likely 1o lie an (heir slemum. _

In the mare straining is usually characterized by several 2 to 5, strong expulsive
efforls followed by 2 (o 3 minutes of rest and this process is repeated at faitly
reguiarintervals.

In the cow the straining is not as forceful or as frequent as in the mare.

In the ewe the second siage of birth is similar 1o that in the cow.

In the bitch straining begins after 0.5 to | hour or mroe and another pup is
expelled. Although it may take about | hour of labor for the first pup 1o be Go.:._.
the peried of straining for the second and third pups and usually propressive
shorter. The rate of expulsion of the fewses is very irregular.

During this stage the contracting and shortening uterine walls force and direct
the letus into the birth canal and pelvis and abdominal contractions or labor,
drives the fews through birth canal,

The time Ffor the second stage of birth in the cow is [rom 0.5 to 3 1o 4 hours
depending upon breed ol the animal in pluripara. This second slage usually
require 0.5 La | hour while primipara may take longer upio 3 hours or more. In
ewes and goals the second stage is completed in 1 hour (range 0.5 - 2 hours or
slightly longer if (wins or more kids/lambs are present). In mares the m.....no:n_
slape is normally completed in 5 to 40 minutes with an average of 20 minutes.
The average total time {or the second stage of parturation in bitch and catis 3 (o
6 hours. Twelve hours would be a maximum. [n the sow the second stage is
usually completed within 1 10 § hours but occasionally may last upto 8 hours
normally. :

When the umbilical cord ruplures. the (wo umblical arteries logether with the
urachus retract into the abdominal cavity of the fetus.and by the contraclors ol
areries into the bady tissues. provision is made lor the prevention of'the bleeding
[rom the manual. The umblical vein collapses. the blood drains Irom it and the

63 Sign and stages of pariurition

fiuids in the umblicial cord drain out, ofien aided by the licking of the blood by
the mother and becomes necrotic, dries up and drop away in 7 to 21 days.

Third stage

*

The third and last stage of parturation is the expulsion of the fetal membranes
and the involution of the uterus.

A. Expulsion of foetal membranes

-

¥

The expulsion of fetal membranes is normally completed within lew hours.
Aller the expulsion of foctus the uterus contracts strongly for 48 hours and less
vigorously, but more frequently help shrinking of the villi and the dilatation of the
matemal caruncular crupts probably play a major role in the preparation of the
fetal trophoblast and cryptal epithelium of the maternal placenta. The middle
uterine artery immediately contracts following parturation. The weight of the
amnion and the portion ol (he allanlois in the birth canal 1ends 1o help remove the
after birth from the uerus. Normal expulsion of the [oelal menibrans can be said
Lo be a complex process involving both mechanical and hormanal factors.

In dogs and cats, the felal membranes are usually expelled irregularly between
the fetuses; or one foctus may be cxpelled with its own placenta and that of a
foctus expelled earlier. -

In ths sow, since a numer of the allanlois chorions may be fused, the fetal
membranes may be expelled at only 2 10 3 imervals during parturation.

In the cow and bufTale, the length ol 1ime required for the expulsion of the fetal
membranes is normally 1/2 1o 8 hours. The ewe is similar to cow and buffalo but
the mare normally expels its fetal membranes within 0.5 10 3 hours after the
birth of the foal,

Domestic animals, with cxception of the mare. usually cal the expelied fetal
membranes which causes indigestion.

Alter the expulsion of the fctal membranes in o normal birth, the cervix seereles
a rather thick tenacious mucus that lends to scal the cersix and thus prevents
infection gaining entrance (o the ulerus.

B. involution or regression of the uterus

L

In cow, bulfalo time for involution varies (rom 26 (0 56 days.
In mare, regression of he ulerus proceeds at a rapid rate. The endometrium
largely restored by the third 1o [ifth day, the loal heal occur 9 10 12 days posl
partum and conception ollen occurs [rom service at the estrim. Exercise appears
to hasten involulion,

In multiparous animals and in the ewe. estrus usually does nat oceur until after
the young arc weaned, but involution of the uterus rapidly take pluve,

In the biteh the uterine homns are back t nearly normial size in 4 io 5 wee

]
[N
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OBSERVATIONS TO BE RECORDED

() Study the different stages of parturation in different species.
(A) Time
Sccond stage

(B) Symptoms
First stage Third stage
Cow

Mare

Sow

Ewe/goat

Bitch/eat

(li) To study the nvolution of uterus

Cattle Bultalo

At 10 days
At 20 days
At 40 days
At 60 days

(iif) To study the uterine discharpe
Colaur pH
Cow
Mare
Sow
Goat
Biwch
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Chapter - 15 K

CARE AND MANAGEMENT OF
POST-PARTUM ANIMALS

OBJECTIVES -

1. Toidentify the post partumn complications.
2. To provide the therapeutic management,
REQUIREMENTS '

1. Recently calved animals .
2. Protective clothing and lubricant

3. Cattle chute

4. Repister for recording.

DESCRIPTION OF SUBJECT

The animal following parturation should be allowed to lick and nurse her young.

Undue excitment, noise or unusual happenings should be eliminated or prevented,

Rest and quict following parturation is imperative.

Most of the animals the amount of grain should be inereased grudually during

the first three weeks after parturation 1o prevent acetonemia or kelosis.

*  Attention should be paid for dimirhea in pig. constipation in the mare lollowing
foaling.

*  Cow should be watched carefully for several days for symptoms of milk lever.

*  Excess ¢dema of 1the udder should be controlled by massage, [requent milking
or preferably diuretics such as carbonic anhydrase inhibilors with or without the
gluecocorticoids.

*  Moderate and light daily exercise is advisable in animals aller parturation.

*  Mares should be wrned out for about one hour a day for the first week and then
{or longer periods thereafler,

*  Indomestic animals, retention of the fetal membranes occasionally oceurs. The
membranes are considered as being retained if they are not expelled within 8 lo
12 hours in cow, 3 to 6 hours in.the mare and § 10 12 hours in the ewe.

* In multipara, membranes usually cannol be observed hanging from the vulva
and they frequentl; go unnoticed uniil they are expelled in | 1o 2 days or
decompaose and a mucopurulem discharge is roted in 4 10 10 days.

+ T T B
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?_mqnm. should be (reated earlier, within 12 1o 24 hours, 10 avoid septicemia
toxemia and parturient laminilis. .
If genital &mn:m_.mn persist beyond 14 10 20 days post partum or if lhey are
abnormal in amount, purulent in nature, the genital tract of the animal need
_:n..m::n:.. under uterine infections. Early treatment is necessary, if the animal is
to conceive prompily, _

Agalactia or lack of milk after parturition, usually due to the failure of milk lel
down due to adrenalin secretion specially in heifers.

Some time nsms,_.u_m lost their newboms which hasten the mammary invelution
can be treated mild applieation of liniments such as camphor in oil to the udder

OBSERVATIONS TO BE RECORDED '

._. . . ; .
Behaviour of post parturient aninnals with their new bomn.

Type of feed and green provided to the posl parturient animals first three weeks.
General health and uterine lochia for providing sexuai health control measures

L]

"

]

67 Uterine involution
Chapter - 16
UTERINE INVOLUTION IN CATTLE
' AND BUFFALO
OBJECTIVES

1. To study uterine changes following partuntion.
2. Torecord ovarian changes and cyclicity during post-partum period.

PRINCIPAL

The reduction in the size and shape of the genilal tract following pariurition
is called uterine involution. Tt oceurs in a decreasing logarithmic scale, the greatest
change occurring during ihe [irst few days afier calving.

MATERIAL REQUIRED

Advanced pregnant/recently claved animals, protective clothing/chute and
lubricants. C e

DESCRIPTION OF SUBJECT

A. Involuionofuterus
B. Resioration of endomeirium
C. Relumn of cyclicaciivity {ovarian rebound)

A, Invelution of uterus

*  Stuimulus for changes that occurring during the puerperium is primarily due to
the removal of the fetus, oxylocin and prostaglandin FF,a.

*  The hormones increases after the end of parturation to reach peak values three
days post-partum and docs not return to basal levels until 15 days.

* The diameter of the previously gravid hom was halved by five days and its
length halved by 15 days.

*  After the initial rapid phase of involution the subsequent changes proceed more
slowly. :

* A reduclion in the rate of involution belween four and nine days post-partum,
wilh a period of accelerated change from day 10 10 14 and a gradual decrease
thereafter.

*  The whole of the uterus is usually palpable per rectum by eight and 1en days
posi-partum in primipara and pluripara.
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*  Thespeed of involution of the non

previously gravid horn,
Placentation,

. -gravid horn is more variable than thar ofthe
which depends upon the degree of"involvement in

Indairy cattle the time taken f; i
or complete involution ranged f;

WE the changes after 20-25 days are imperceptible. Betiiom20to32 duys
,wﬂﬂ“ﬁﬂsx ooamimﬂm ..mv_.&w post partum within 10-12 hours of a normal calving
: omes n__.:om._ 1mpossible to insert a hand through it into the uterus and by o_mu

ours it will admit just two fingres. ”
The mean exiernal diameter range 15 cm a1 2 days post
cmat 10 days, 7-8 em a1 30 days and 5-6 cm at 60 days.

B. Restoration of the endometrlum
"

Parlum, and by 9-1]

.:S_..o is usually a noticeable loss of fluid and (issuc debris,
Pluripara usually void upto a fotal 2000 m)
ch ml and some animal even it is less.
a.”,_..mw”_.”:__....m_w Mow of Iaochia oceurs during the first 1wo to three days; by efght
ySilisreduced and by 14-18 days post-parium it has virtually disappeared,

Regeneration of itheli

i of the epithelium of ¢ i i

' cendome o1}y =diate
o mewium ocewrs immediately alter

e
but in primipara it is rarely more than

...O. Return of the cyclic activity (ovarian rebound)
Bees i inhibijti
n%%“““m, of :un prolonged peried of inhibition during pregnancy, due 1o the
Us negative feedback effect of progesterone secreted by the corpus

_____:wf__: H_u.__Q UHEO_H H) iui ) v_ j T 10T w\ rtum, n n 1 u
Tt . :-_ﬁ- HU:_-:— YIS ﬁ_u._r-l_—__.w
“Ow— U- tu 1, 18 Qﬂ TONSIT
. _ . 1 ﬂ_—_rﬁ_ ._UW

The mean interval from calving to (Trst

RECORDING OF OBSERVATIONS

A. Changes that occur In the caruncles of the
1. 48 howrs pos partum

- 5 days post-parium

1015 days post Hrtam

< 20 days post-partym

L]
ocstrus ranged from 33 1o 85 days.

cow during the puerperium

.h'_u-.ll\.)

i

25+ days post pitrtum

(1 Management of new borny

Chapter - 17

CARE AND MANAGEMENT OF NEW BORNS

OBJECTIVES

1. Toidentify the problemsof the newboms.
2. To provide the (herapeutic management 1o the newboms.

MATERIALS REQUIRED
Calving pen and new bom, oxygen tank and shor: rubber tubes,

DESCRII'TION OF SUBJECT

*  Atthe time of birth of the young, an attendent should be present lo remove the
amnion around the muzzle and nose to check asphyxiation,

*  If respiration in the newboin is delayed various procedures should be used to
stimuiate this activity like use of oxygen in the pharynx/nostril alter removal of
mucus and mouth are closed tightly.

*  Other practices such as artificial respiration, injection of adrenaline or cardiac
stimulant should be provided. ,

*  Holding the young up by their hind legs to aid cleaning mucus {rom the large
bronchi. throai and nose.

*  Umbilieal disintection is not necessary if births occur on clean pasture.

*  (lean sanilary. wel! bedded stalls for the young and parturient cow help greatly
in preventing naval infection.

*  The new born should nurse and thus get the colostrum within 1 or 2 hours afler
birth.

*  The use of the antibiotics hielp in bringing these animals facking immune bedies

" through the first critical week.

*  The preblem of handling and leeding of orphan animals arc subsiluted/adopted
by anether post-parturient fentale of the same specics at the same time,

*  Retamed meconium is seen more commonly in colts. All new bomn foals may be
given an chema soon aller birth,

* Rupture of the bladder may oceur in new bom foal lapuiratomy on the mid-line
and suturing of the ruptered bladder is desirable,

* Many congenital or ieredity conditions such as atresia ani cleii palute. contracted

b poplasia and other iy alteen new hovn oanimals,

wikdon, blisdness, cereb
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Inbreeding and recessive factors nm:m:._m the condition. If :._n defects may
recognize early silualion can be controlted.

Parasites transmitted in utero from the dam to fetus can be controlled by
systematic deworming,

Nutritional deficiency causing diseases in the newborn can be controlled with
replacement of minerals.

Management and environmental conditions may cause or predispose to the death
of new born animals. Pups, pigs and lambs are poikilothermic nature and are
oflen unable to respond 10 cold by increasing their metabolic rate untit 3 to 7
days of age.

Injury or death of the newborn caused by the dam can be controlled by
management specially in sow, dogs.
RECORDING OF OBSERVATIONS

Calf Foal Kid/Aamb Pup

Study the expulsion process.

*  Behaviour of the new born.
Emergency help for survival,
Conirol of feeding and management.
Therapeutic management.

1 Retention of feial membrancs

Chapter - 18 _

RETENTION OF FOETAL MEMBRANE AND FTS
THERAPEUTIC MANAGEMENT

OBJECTIVES

1. To study therapeutic approaches for the removat of relained foetal membrane.
2. To stady the effect of retention of placenta on fulure fertility.

PRINCIPAL

The after birth {foetal Enag.msn& in cows and buffalo dropped away within
3-8 hours following calving. Il the placenta is retained longer than 8 to 12 hours the
condition is considered pathological.

REQUIREMENT ;

Animal suffering with HES& _u_mnnns u_.o_nEEn n_o__._:._m E.a mu_ﬂmnno_oww
kil, antibiotic, syringe, needle etc.

DESCRIPTION OF SUBJECT

Retention of the fetal membranes or placenta (ROP) is basically because
of failure of the villi of the [e1al cotyledon to detach themselves [rom the maternal
crypis of the caruncles. Afler the felus is expelled and the umbilical cord ruptures
no blood is pumped into the fetal villi and they shrimk in size. In the dam uierine
contractions continue and the large amount of blood formerly going to the uterus is
markedly reduced. The rmaternal carcuncles become smalter in size, due to a reduced
blood supply and the maternal crypts dilate. There is no muscle in the caruncle,
during contractions of the ulerine wall following parturation the shape ofthe carcuncles
may change from oval 1o round. Detachment of the fetal corvledons from the maternal
caruncles will be much easier during these contraction waves than between them.
Incidence of retained placenia s high in births occurring several days before the
expected date, because the placema has not undergone the degeneration necessary
for normal detachment. There are evidence to show that infections of the uterus
during pestalion may be a cause for retained placenta. Infectious agents such as
Brucella abortus. wberculosis. Vibrio fetus and various molds infeclions cause
placemitis and cotyledenilis, resulting in abortion or pathelogical parluration with
retained foetal membrans.
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ETIOLOGICAL FACTOR

In[eetion, progesicrone deficiency, nutritional deficiency.

Symptoms

L

b B

A portion of the fetal membranes hang from the vulva,

Occasionally the fetal membranes do not hang from the vulva but are entirely
within the vagina or uterus.

About 75 10 80% of catlle with retention of the fetal membrane show no marked
illness.

Prognosis

"

"

Good. Mortality raie in retention of fetal membranes is very low 1 10 2 percent.
The effeci of retained placenta on subsequent fertility is important to consider,
asdelayed involution and chronic endometritis, following retention of membranes
is common.

Aller 2 10 3 months and a number of oestrus periods most cattle having a
retained placenia eliminate the infection and 1he uterus becomes normat.

In most of the animals affected with ROP, the major loss is loss of milk/

subsequent conception,

Treatment

»

it

Variely of techniques employed 1he drug and hormones are to be recommended
and in the time lapse between panuration and 1he atlempt to remove the placenta.

Manual attempt to detach the fetal placenia from the matemat caruncles should
nol be made upto 24 hours.

Clean manuz! examination ol the uterus can be tried with disposable gloves.

The perincal region of the cow should be carefully cleaned and washed with
soap and mild antiseptic.

Il the fetal membranes fall away readily from the carauncles thev should be
removed,

Bouching of the uterus is contraindicated.

In some cases enough autolysis occurred. the villi will be separated readily Irom
the ¢rypls and placenta can be removed easily alier 24-48 hours of calving.
Placenta should be removed after 48 hours,

The use of epidural anesthesia controls straining and delecation and makes
possible a cleaner, more hygienic and gentler operation,

Put antibintics in the uterus and ceoblie should be recommended.

in preyenting the

~

Tite use of Pitocin piiinn or axx ioc:n (361U has the vaiu
RGP when given shorily afier the expalzion of focits or af

73 Reiention of fetal membranes

Ocstrogen has been widely used for increasing the tone and muscular aclivity
but reduces the milk production, should be avoided.

Antiseplic can be used locally to control thé bacterial Nora.

Broad range of antibiotics have been used intraulerine and parentrally.

If symptoms of septic metritis develops, local and parental antibiotic should be
given. _

All cows affected with ROP should be examined 20 1o 30 days post calving 1o
determine the involution of the uterus and for sexual health control measurces.
ROP is less in mare, sow and bitch but in ewe and doe it occurs and may be
handled similar (o that of cow except that removal from the uterus is seldom
possible,

RECORDING OF OBSERVATIONS

Handle the cases ol relained placenta and observe the lollowing.
Time of dropping of placenta from calving,

Involulion of uterus in days.
First heat after R.Q.P,

First insemination after ROP (in days),
Conceptionresuits -
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A.u.__u_uamﬂ - 19

COLLECTION OF BIOLOGICAL SAMPLES FOR
THE DIAGNOSIS OF CAUSES OF ABORTION
AND ITS THERAPEUTIC MANAGEMENT

OBJIECTIVES

*  Collection of material for the diagnosis of causes of aborlion.
*  Therapeutic management of aborlion.

MATERIALS REQUIRED

Syringe. needle, scissor, test lube, formalized saline, Al. gun. catheter,
antibiotic, antihistaminic, gum boot, coverall, savalon, soap, lowel.

SUBJECT DESCRIPTION

*  Aboriion is the expulsion of a dead foetus of a recognizable size at any stage ol
gestation before the term. _

*  Early death and unseen expulsion ol ova, embryos or foctuses is usually classified
as infertility.

*  Abortions arc usually caused by Lhe agents affecting focius, foetal membranes
or bolh.

*  Sevére slress over the dam may also cause the abortion.

CAUSES OF ABORTION

AL INFECTIOUS O, NON-INFECTIOUS

Bacterial - Hrvecltosis, Leprospirosis. Listeriosis, Genetic/Chiromosome

Tieheroifaus vibeiosis, Sireplococes . Hereditary defects of embryo/foclns
son epidemiacus, Sadoieita aborsn vqin . I'winning
Miseellancons - Nncplecocens, Staphvleroceis I*hysical
rendoemenns Hefritereivitens . Dovching of ulerus
prugones and Myveoplasma spp. - Inserminativn ol pregnanl aninul
. Removat ol CTL
Virol - WIR-IPY. Fpisootic hosvine abartion *  Trauma to amniolic vesicle

ul embryw
Suvere stress

v ine veral diarrhoea, Bluetosgue, A,

¢ Herpes | airus, Lquine infectious Hormanal
. UATHISTIN * Adoiaistration ol estrogen.
Myentieffungal - lyurzittos sp.. glucweorticails
Ve oitds spamd Weseheria bovedii * Progesterane delicicncy
PFroqerenal - Pnchomaniasis, Tasoplasimuoess Chemleal

Ingestivn of drugs and pi
Manta {Nitrates, arsenic. cyanides)
Yutritienal

- Tod i
T Shanation
S VIL A duelvieney

Irapanvsonniasis, Nabesiass or Mropesmosis

[l il

75 Abertion

COLLECTION OF BIOLOGICAL MATERIAL

*  Abomasal contents

* Foctal membranes

*  Material from liver, spleen, kidney and heart

*  DBrain tissue in case of small and decomposed [etus.

* Blood serum

COLLECTION OF MATERIAL FROM ABORTED FOETUS
Procedure

™ The foctus is opened ventrally,

Stomach (abmasum) is seared with a hot spatula,

A pasteur pipette is introduced into stomach (abomasum) through this place.
The abomasal contents are sucked up for microscopy and bacterial investigations.

COLLECTION OF MATERIAL FROM FEMALE ANIMALS
Vaginal washing
. Cervical mucus
Uterine discharge -
Biopsies for uterus and cervix -- For culture and histopathological work
Blood, urine and milk - For estimiation of hormones, micro-nutfients, ¢nzymes
and for bacteriological and immunological laboratory test.

COLLECTION OF MATERIAL FROM MALE ANIMALS

*  Prepucial washing

* Semen

* Blood

DETERMINATION OF AGE OF FOETUS IN CATTLE

1. Crown rump length (C.R. length) : Take C-R length of foetus and the age
may be calculated from 1he given 1able.

L3
*
*

L T ~ N P N R

Age ol precnancy C-Rlength
30 days I-2¢em
60 days, G-8cm

00 days s 13-17cm
120 dz »s 22-3%em
1530 days 3045 cm
130 davs -G cm
210 dups 35-F5cm
210 duys 61-33 ¢m
270 days FU-100cm
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I Foctal age in days -
25 x{CRLem+2()
ITCRL is 1D cm :
Foetal age in days = 2.5 x (1042 1y
=  25x3|
77.5 days
1. Foctal age In months = V2 x CRL nches
ITCRL = 4.5 inches
Foctal age=v¥2x4.5
= o |

= 3 months

(SRS M

it

THERAPEUTIC MANAGEMENT

Animals with abnormal discharge [rom vulva should be ireated parenterally
and inia unterine with the anbitiotics. In catlle and bulfaloesabortion occurring after
[ourth month of gestation frequently follows puerperal melritis and retention of foetal
membranes. In such case placenta need to be taken out. Intra ulerine antibiolic
nceds to be given. Antihistaminic and amibiotic should also be given parcnterally to
overcome inlections. .

PROCEDURE

* Bloced, foeral _._._mgwarm_ uterine discharge and foetus, liver, kidney, tissues and
abamasal contents of foctus should be collected for despatch 1o the laboratory
for the diagnosis of causative agents of abortion.

Examine the affected animal for the presence of any abnormal vulval discharge.

*  Animal should be given anlibiotic intrauterine.
*  Parenterally antibiotic and antihistimine should be given 1o the affected females.

RECORDING OF Oummmﬂa\}H_OZm

Date of abortion

Species of animal

Age/dale of binth

Parity

Date of fast calving

Date of last service/Al

Appcarance foctus, foelal membranes and cotyledons
C-R length
Age ol foctus

Appearance of vuval discharge. if any

REMARKS :

Write down siatus of aborted foetus and dam.

77 Niommificaion of foctus

Chapter - 20 . o

MUMMIFICATION OF FOETUS - DIAGNOSIS
AND THERAPEUTIC MANAGEMENT

OBJECTIVES

. To swudy the gynaccological changes of genital iract for the diagnosis of
mummificalion of foelus.

2. Toprovide therapeulic management in cases of mummification,

MATERIALS REQUIRED

Prolonged gestation animal, catle crates, protective clothing, PGF, alpha and
Dexamethasone.

DESCRIPTION OF SUBJECT. ..

*  Fetal mummification occurs occasionally in animals following fetal death, The

corpus huleum persists and there is no dulward m.mm.s of trouble.
*  The fetal membranes becomes shrivelled and dried until they resemble parchmen
and the Nuid of the allalnois, amnion and fe(us are reabsorbed.

The uterus contracts on the fetus and moulds it. It is of (wo kinds F
4

7 Papyraceous : Boih fetus and membrancs undergo disiccation and the hard

and surrounded by feial m:f.n_o.um which resembles parchment, C.g., 50w,
bitch and cat. ’ .
Haematic : Similar process 1akes place but between the uterus and chorion
there is present a peculiar adhesive substance, apparently derived from,
blood which resembles melted chocolate.

Lo

In cattle mummification oceurs following letal death when the parturation-
abortion mechanism fails to occur. The corpus Juteum of pregnancy remains
although the fetal fuids are resorbed and the uterus, which is always in a state
of 1one, contracts and causes severe distorlion of fetus.

The cervical mucus seal remains intact and geslation apparently continues unlil
itisrecognized to be abnormal ata pregnancy diagnosis chieck or until it becomes
obvious at the end of the gestation period that cow shows no sign of approaching

———

parturation,

Occasionally there is sponlancous vxpulsion but some time it happened in the
Lrazing field: the episode may be unobserved. Such a termination only oecurs
following regression of the corpus luteum and is usually occurred by oestrus.

at
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DIAGNOSIS
*  Perrectal gynaecological examination of genital organs.
% Foetus small, lack of fetal fluid and OS is closed. Foetal membranc are wrapped

X OCTUS gl denm LU e bl
over inncrt fetal mass.
* No cotyiedons and uterine artery small and without freemitus.
* Nosigns o..nuu_dnn_.:_._m uE.Eﬂ_._:o: areseen. ¢ +.<Ll -
e B VLR ../ \:..1_... “\)a -l
TREATMENT .
i, Morerational, is to initiate (he *parlurition mechanism’.
ii. To perform hysierotomy. _
1. Usc of PGF alpha and sometime corticosteroids drugs. It causes cervica
cclaxation and foelus is expellod out. -
m horse, dog and sheep, mummification is occasionally observed, but in
sow il is an important cause of prenatal losses. Focluses dying in utero [rom 40 to 90
days of geslation usually mummibhed and are n,:un:ng al parluration,
Prognosis
) "The trealment of bovine Toclal murimification by hiysteroiomy presents some
tcchnical difficulty as comparedwwith cacsarian seclion at term and it also carries a
risk of subsequent adhe-ions of the uterus, leading to sterility.
RECORDING OF OBSERVATIONS
To handle a cases of ni:mmilication 10 observe.
*Presence of € 1’ s he
T Typeofcovledsr
*  Middlewtering  erv ireemine,
. ¥ Fluid in wlerus,
™~ "

Type of toclus mass.
*  Recovery alier hysterolomy.
T B .o Lo ’ -

i Lot
i . '

79 Maceration af focius

Chapter - 21

MACERATION OF FOETUS - DIAGNOSIS AND
THERAPEUTIC MANAGEMENT

OBJECTIVES
1. To study gynaecolopical changes [or the diagnosis of maceration of loctus.
2. To provide therapeutic management in cases of maceration.

MATERIALS REQUIRED .

Animal, cattle crate, apron, arm sleeves, soap, liquid paraffin, water, bucket,
antibiotics, syringe, necdle.

DESCRIPTION OF SUBJECT’

»

Following fetal death and regression of the Corpus luteum - parturient phenomena

- abortion fails to occur. The fetus then undergoes a gradual baclerial digestion

in the uterine fluid by a process known as maceration. The cervix remains

patent and there is a chronic :.Enoo_.:,:_n:ﬂ vaginal discharge, but the animal is
notill. h

Maceration may follow mummification in cases where natural or induced
“parturatien’ has failed to expel the (etus but the CL has qnmanmwn____

Maceration may occur at any stage of gestation "and has been observed in ail

species,
In multipara. maceration of carly embryo and focluses usually ends. The other
foctuses develop normally.

In the cow fetal maceration occurs after the (hird month ommnm_m__o._._}vw which
.:._.._._n. fetal bones are fairly well developed.

This condition may be more serious and falal due (o the presence of decomposing
fetus(es), failure of cervix and genital canal 10 dilate normally.

Two factors of an open cervix and g dead fetus at body lemperature cause a
rapid bacierial invasion, the foelus an,_n_oum nsirwmazs.

Cases have a :_m____oQ o_, intermittent straining for several dayvs, anorexia,

lemperature and pulse are often elevated.
PROGNOSIS

Fair to poor
There is no satisfactory treatment,
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- RECORDING OF OBSERVATIONS

.- ¥ Uterine discharge/cervix dulatation.

Laboratory Manual on Animal G vanecelogy 80

TREATMENT

L. Cervix may be carefully dilated manually prior to removal of the decomposing
fetus. ,

2. Aller removal of the foetus, uterus should be re-examined to make certain
p another foetus.is not present and to remove the placenta.
~3. Large doses ol antibiotics should be given parently as well as intrauterine.

4. Oestrogen preparation 5 to 10 mg daily for 5 days or until the cervix is relaxed,
PGF,alpha and dexamethasone injection may be given for dilation of cervix.
Caseration section should be considered as a fast resort in the cow.

Diagnosis in the dog is aided by abdominal palpation and x-ray/ultirasonography.

On rectal palpation in cattle/mare, fclal bones may be palpated. There.will be -
crepatating sound on per reclal palpation.

The uterine wall is thick and heavy the prognosis is. poor.

5.
6.
7.
8.
I\f\
9.

To handle the case of maceration of foetus,
“*  Presence of C.L.

.._.
*  Uterine wall,

-*  Condition of foetus.
*  Fluidin uterus.

**  Thiking of the uterine wali.

Crepatating sound of uterus on rectal palpation,

81 Anoesirus

Chapter - 22

DIAGNOSIS AND THERAPEUTIC
MANAGEMENT OF ANESTRUS

OBJECTIVES

*  Tostudy different methods for the diagnosis of anestrum

*  Tostudy vee of different hormonal and non-hormonal preparations for induction

of estrus in anestrus animg|.
MATERIALS REQUIRED .

Animal, test lube, syringe, hypodermic necdle, arm sleeves, £um booy,
hormonal preeparations, (GnRH, c¢CG, progesterone, insulin) nen-hormonal
preparzlions (Projana, Alves compound, Fertivel tab. Sajni cap, Janova, CoCu
Tabs etc.).

DESCRIPTION OF SUBJECT

e - . . .
7" Absence of periodic manifestation of estrus is termed as anestrus. On

gynaccological examination, ovaries of such animals are smooth, quiescent and donot

reveal presence of palpable follicle or corpus luteum, It is the most common single- >

nm_._mn.omﬁ_,n:::w:._Q::nE.a_u_.__.».u_onw..._._._nqnn:”mﬁ.ﬁ.u_nu:mnwo::nm:sm.
Existence of pregnancy is one of the cause of anestrus, No females should be
treated for anestrus until she is checked for pregnancy. Anesirus may be post partum

or post service. Most cows and bulTaloes exhibit a period (35-45 days} of ancstrus

following pariurition. Sheep and goal remain anestrus following kidding 1ill the onset
of breeding season. The sow usually remain anestrus tll piglets are weaned. The

sows exhibit estrus within a weak o_.qn_:E,p_m_.Em_ﬁm. Mares shows [oal heat 9-12
days following foaling and cycle umn:..%m._uﬂnm are also scasonal breeders and are
stimulated to mnzcu_\mnm?:w by mnnﬂapmmnm%w lenpth in mn_.:ﬁ.waroé cnergy intake
and lower plane of putrition altect adversely the cyclicity in liveslock following birth
of offsprings. Occurrence of anestrum is higher in buffaloes. This may be due 1o the

—

fact buffalo has

- Lesser number of primordial follicle

*  Higher rate of follicular atresia
* Lowerlevel of cireulalory gonadotraphins.
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. k Auovstrn
CAUSES OF ANESTRUS # Carbohydnle
A. Ovary containing corpus luicum # Profein
o~ .
7 % Anestrus duc 10 pregnancy # Mincral
" * Ancstrus due to relained or persistance of corpus luleum. #  Vitamins
- Dueto carly ecmbryonic mortality on foelal death. —  Chronic or debilitating diseases
- Gross uterine pathology # Extemal or internal parasitism
# Post service pyometra, o i Arthrilis
#  Toelal maccration ) # Chronic diseases like TB, JD and metabolic disorders
I . -
#  Foclal mummification —  Senilityoroldage ’
* .>=nm::m due 10 subestrus, weak or silent estrus *  Laciational stress and suckling.
~=  Frequently occur during 1st 60-90 days [ollowing calving in cattle and buftalo, *  Seasonal influences .
- Oqu..no:S_:m a cyclic CL, —  Summer anestrus in buffaloes- -
- .,_,?.Sn is ne overt estrus. —  Aneslrus in shecp, geal and mares- )
- This may be due to weak estrus or shorler duration of estrus *  Cystic ovaries - lulcal cyst
*  Anestrus due to unobserved estrus *  Miscellancous conditions
—  Woeak or shorter duration of estrus. — Non functional oélam duc to uu_._:_.Eo_._ siress and wierine diseases. ’
- Poor sexual health conirol measures. —  Fremartinisms. - e e -
including heal detection programme. f## History ol cotwin birth E:s a :._n_n nm=.
DIAGNOSIS # Perrecla) examination reveal thred like cervix, uterus, ovaries are flat,
* p small and hard without any palpable follicle.
L, TEscnee of corpus _EQ_EME.[_.:._W per-rectal palpation in catile, buffalo and - Hypoplasia ol ovary and infentile genitatia, -
::.o and under ulirasonograph in sheep and goat. i
. :_m_,n_. (ntoré than | ng/ml) plasmay —  Ovaries may be very small and poorly developed
g/ml) plasma/serum progesterone concentration. ~ Tumeor ol ovary - very rare .
THERAPEUTIC APPROACHES DIAGNOSIS
o >Mnm_2wwm:_u~m having CL and not pregnant can be (reated using normal * History of no symploms of esirus.
uteolyuic dos i inat i i
. yuc dose of FGF alpha. *  Per-rectal and sonographic examination reveal flat, smooth ovaries without any
The wterine pathology {pyometra, mucometra, maceralion and memmilication palpable structure fe. follicle or CL at 2-3 palpations at 6-7 days ilerval.
MH ﬁo_nﬂ_mw may be treated using estradiol, parenteral and intrauterine injections #  DPlasma/serum progesierone at the basal level in cases of smooth ovaries. In
antibiotics.

luteal cyst the progesterone level would be high.

TREATMENT
*  Anestrus condilion is if due Lo cystic ovary- Iiieal cysl. administration ol PGF alpha
will be cffective for restoration of cyelieity.
*  |n free martinism or hypoplasia of ovary, no trealment is suggested locking the
+ .B. QOvaries without a corpus Tuteum or inactive ovarics - True anestrus hreditary nature of the anestrus condition,
*  1n case of ovarian tumor - alTected ovary may be removed surgically.

*  Weaknoess. debilitv TR
85, 1ty or loss in weight
-~ Lowerplane of nutrition ! *  Treaument must be given for restoration ol general health ol the animals,

) _ *  Adequate nutrition in respect 1o CHO. protein and mimerals snould be provided.

-
m
m ] . . _
ctier application ol'sexual health conirol measures, specifically heat detection m
propgramme. ' _
|

|

|

|

_

|

|

*  Improving the managemental conditions.

Prognosis : is usually good in'this calegory of anestrus.
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There is no value ol use of hormones in cases of deep or true anestrus with non
functional small, smooth ovaries due to poor physical conditions.

-*" Massage of ovaries, uterus and cervix through per recial palpation in cattle and
buffalo has been found very eflfective. _

3 Painting of OS cervix using lugal's iodine through a tamponing forcep. These
practices should be combined by additional supplemeniation of feeding of mineral
mixture daily for 15-20 days,

The best hormonal treatment is the use of preogesierone through either injection,
oral, implant alone or in combination wilh oestradig) benzoate or smaller dose of
eCG.

*  GnRH and eCG ejther alone or in combination,

“*  Insulin injection for 3-5 days @ 0.25 1U/kg b.wi.
~*  Cerlain non normonal preparations viz., Prajana, Alocs compound, Janova, Sajni

may also be used as they are cheap and casily available.
Commercial preparation of progesterone

* " Duraprogen Unichem

*  Prolulon Depot” German Remedies

* Lutogen Depot * Servier Pharma -

* Synchromate-B car implant Animal Health Inch,, USA

* CRESTAR implant Interver, Holland

* MGAoral Upjohn

Commercial preparation of estrogen

*  Oeslradiol Benzoate : Intervet

*  Progynon German Remedies

PROCEDURE

* Take the history of animal about age, lotal calvings, date of last calving and any
complication ocecurred during last calving,

*  Examine the gencral health of the animal to rule o suffering [rom any chronic
disease and internal aor extemnal parasitism,

B

In case of catile, bulfalo and mare examine on per recial palpation at lcast
twice at 6-7 days interval. The anestrus animal would have smooth ovaries
without any palpable structure of follicle and CL. Uleris will be flacid and O8
ol cervix closed,

Take 5 mt blood. separate plasma/serum, Progesierone concentration js
determined using RIAELISA Kit. The progesterone concentration in ancstras
animals will be at the basal level taround 1 mg'ml).

85

RECORDING OF OBSERVATIONS

Anima] No.

Species of animal

Age

Total cavling

Date of last calving

Date of last estrus/Al and total number of estrus
Gymaccological lindings

Date of examination

Ovary - Follicle and CL
‘Uterus - Tone and Enlargement
Cervix - Tone and opening of OS cervix

Vaginal and Vulvar mucus membrane *
Progesterone concentration ng/ml

TREATMENT GIVEN
~*  Deworming along with supplementation of mineral mixiure.

"% Utero ovarian massage
*  Lugals jodine tampaning,

Propesterone injection - 50 mp/ml for 5 days /M

Oral progesterone - Img OD
Crestar implant - 9 days
~Insulin - 0.25 [U/ke B.W1. 5 days UM
eCG - 500 TU /M.
" GnRH . 50-100 figi/m
FGF, alpha - 25 mg or 500 mg ‘M
REMARKS

Wrile down gynaecological staius ol animal.

Ancestrus
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Chapter - 23

DIAGNOSIS AND TREATMENT OF
ANOVULATION

OBJIECTIVES .

* Todiagnose a case ol anovulation
*  Toprovide suitable treatment in cases of anovulation.

MATERIALS REQUIRED

Animals, arm sleeves, animal crate, gum boot, hCG, GnRH, syringe, necdle,
test lube.

DESCRIPTION OF SUBJECT

Anovulation is a condition where anima) comes into esirus but ovulation
does not oceur. Animal shows eslzus but this not followed by release of ovum. The
consequence is failure of conception. Such animal if not being treated become
infertile. The.condition occur duc to inadequate release of luteinizing hormone (LH)
[rom the anterior piluitary. This may be due to lower levels of oestradiol 17-beta
sceretion from the maturing follicle or higher threshold ofanterior pitultary 1o cestradiol
17-beta for the adequate and 1imely release of LH.

DIAGNOSIS

The diagnosis may be made either by per rectal palpation of ovarics or by
ulirasonographic scanning of ovaries 1012 days lollowing estrus/service/Al.
Treatment

The condition may be treated using hCG or GnRI.
PROCEDURE

*  Take the breeding history of animal including total number of Aland last day of

estrus angd Al

Secure the animal in the crale,

Examine the animal (cattle. buffalo and mare) by per reclal mecthod or
ultrasonography (sheep and goat). The examination is made 10-12 days following
estrus/service,

87 Anovdation

*  The ovaries will be smooth without any palpable corpus luteum.

*  Take the blood sample on day 10-12 and go for progesterone estimation cither’

by RIA or ELISA. AR
* The progesterone concentration shall be fluctuating around | .:._uwa_. indicating

nen formation of corpus luteum following estrus/AL ~

*  Animals should be treated at next estrus by injecting 1500-3000 IU hCG or 100-
200 pg GnRH intramuscular al the time of service/AlL

RECORDING OF OBSERVATIONS

Animal No. Date of examination
Species
Age
Tolal calving .
Dale of last calving
Total Al and Dale of AT or estrus
Cycle length (days)
*  Date of lasl heat/Al
* Dale of present heal
*  Gynaecological findings
Ovary
CL -

Ulrasonegraphic findings

Present/Not present

Ovary :
CL - Present/Not present

Treatment

Given at estrus
xm./_:.r_ﬁa

Wrile down the gynaecological lindings and responsc (o the treaiment.
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Chapter - 24 _ _ Date of examination
. Age
DIAGNOSIS AND THERAPEUTIC MANAGEMENT Total no. of calving
OF OVARIO-BURSAL ADHESION Date of last calving
. No. of heat/Al
OBJECTIVES Date of last Al
* Diagnosis of 2 case of ovariobursal adhesion Gynaecolopical findings
*  Therapeutic management of such cases. Ovary
Uterus
MATERIALS REQUIRED )
Cervix
Animal, cattle crate, arm sleeves, coverall, soap, bucket, water and gum REMARKS .

boots.
Writc down the gynaecological status of animal, prognosis and treatment
DESCRIPTION OF SUBJECT response.

- Ovario-bursal adhesion involves ovary and surrounding bursa. Qvary
becomes encapsulated within the surrounding bursa. Fallopian tubes may also get
invelved. The condition may occur due to rough handling of avary, bursa, rupiure of ‘
cyst and removal of corpus luteurm manually, Infection cither from uterus or
peritoneum may lead to ovariobursal adhesions, Peritoneal tuberculosis may _=<o_<n
ovaries and bursa and lead to their adhesions.

Diagnosis is made by per rectal palpation ol ovary. The ovaries are not free |

- on palpation and get encapsulated with bursa, The animal shows cyclicity but fail to “
conceive. The treatment in such casesa re not successful. The animal should be !
given breeding rest. Prognosis is poor.

PROCEDURE i

*  Take the history of animal _

* Examine the animal gynaccologically by per rectum or on ultrasonography.

~*  Ovaries are not [ree and encapsulated with bursa, The condition can be
demonsirated under ulirasonography.

Animal shows normal cyclicity bul [ails Lo conceive as ovary fails to release ova
inlo the faltopian tube. - _

* Itisdifficult 1o palpate follicle or CL on the surface of ovary due to encapsulation
of ovary with the bursa.

RECORDING OF OBSERVATIONS
Animal No.
Species of animal
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Chapter - 25

DIAGNOSIS AND THERAPEUTIC
MANAGEMENT OF OVARIAN CYST

OBJECTIVES

* To study diagnoslic approaches for ovarian cyst.

To study therapeutic management of ovarian cyst.
MATERIALS REQUIRED

»

Animal, Animal crate, Coverall, gum boots, syringe, needles, GnRH, hCG,
PGF alpha

DESCRIPTION OF SUBJECT

. Cystic ovarian degencration is onc of the common affection of ovary in
dairy caltle and buffalo but its incidence has been found Lo be low in buffzloes.

Types of cyst
- Tollicularcyst
—  Luieal cyst
- Cystic corpora lulca

Follicular eyst is the persistance of single or multiple Nuid [illed structure on the
ovary. The follicle does not ovulate and persists for longer period. The cyst is
soft on palpation and usually bigger than the graffian follicle, The animal usually
show imense estrus of persisiant in nature of shorter interval G to 7 daysinterval).
Such condition is said 35:15:5:5 Animal may show normal cyclicity or
may _.un anesirus. The cyst is formied usually on the surface of ovary but some
time it may be central or emibedded also.

The luteal cyst is also anovulaory. The follicle does not ovulate and gets partially
or totally lutained and persist for a Jonger period. The animal remain anestrus.
Cystic corpora lutea is another type ol cyst its occurrence is very low. It is not
no:mao_ ed pathogenic and usually [ollows normal cycle,

PRINCIPLE

The lollicular and luteal cyst arises due ta inadequate secretion ol luleinizing

:o_._.:o.zm from the anterior pituitary. The cyslic corpora lutea is due to inadequate
secretion of PGF alpha [rom the endometrium. The conditions. therelore. may
successfully be treated using hCG. GnR1 and PGF, alpha, respectively.
Spontaneous recovery can also occur within 45-50 days post calving in cows,

91 Ovarian cyst

DIAGNOSIS
The diagnosis is based on ;

*  Frequent onset of estrus with the history of failure of conception and infertility.
*  Appearance of animal - Buller type in follicular cyst.
*  Gynaccological examination on 10-12 days post cstrus. The alfected animals
would not have cyclic corpus luteumn development on any one of the ovary.
—  TFluid filled structure i.e. persistance of bigger follicle will be palpated in
[ollicular eyst.
- Luieinized hard fellicle may be palpated in lutcal cyst.
>~ Incystic corpora lutea the welt developed CL will present on day 10-12
posl estrus,

PROCEDURE

*  Take the history of estrus and cyclicity.

*  Secure the animal. _

* Examine the animal by per rectal palpation methed. The ovaries should be
examined for the presence 2. una_m.n.: soll Muid filled structure i.e. follicular
cyst on the surface of ovary. In case of _Enu_ cyst the hard E_n_n__Nnm|_uo=_n_n
can be palpated.

*  Animals ovary may be examined under ulirasound and laparoscopy, il facilitics
are available for visualizing the follicular cyst and luteal cyst and cystic corpora
lutea.

*  Examine vagina and vulva. It will be mois. hy: permic and edematous.

*  Treatment using hCG 3000 U or GnRH 400 pg may be given 1o lollicular gvst
condition in cattle and bulTalo. In luteal and cystic corpor lutea normal luteolylic
dose of PGF, alpha may be given intramuscularly.

*  Follicular cyst may ruptured through manually by applying digital pressure through
per rectal examination in caltle and bulfalo. It however. should be avoided as it
(requently lead to haemorrhage and adhesion ofovary.

Some cysts are so hard thal it is dilficult 10 rupture by digital pressure,
Follicular cyst may also be ruptured using ovarian puncturing necdle through the
vaginal wall. These methods are now not in practice and are not safe. The use,

ot hCG and GoR’1 are much better approach for the treatment of lollicular
ovarian cyst.

Commercial preparations of LH
#*  Chorulon. Intervet 1300 IU per vial -
% Chorionic gonadatrophin. Univet. 1000 [Uvial.
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Commercial preparations of GnRH

*  TReceptal
*  TFertagyl

*  Ovalyse

*  Cyslorclin

RECORDING OF Onmmﬂa‘.}.:OZm

Animal No.
Animal species
Age
Tolal calving
Date of last calving
Total no. of eslrus since calving
Dute ol Iast heat/Al
Gynaccological findings
Ovary .
Ulerus
o Cervix
Vagina and vulva
Treatment given
WG
GnRH
PGF.alpha

Follicular cyse
Day 0
Day 12
Dav 15

Il

It

L.uteal cyst or eystic corpora lutea
PGF, atpha 25 mg or 500 ug /M
Onset of estrus, do Al inject GnIRH 100 pg M al Al

It

May 0
Day 3-4

RIATARKS

N e
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Hoechst, india

Intervel, Holland
UpJohn, USA

CEV A Laboratories Inc.

Date of examnination

- Trearment schedule in eattle and bulfalo using GnRH & PGF, alpha

day of tremment GnRH 200-400 pg M
PGF, alpha 25 mg on 500 pg I'M
Onset of estrus. do Al injeet GnRH 100 pg IM al AL

¢daw i status of animal based on g naceologica! Nindin

7 Cvario hypoplasio

Chapter - 26

DIAGNOSIS AND THERAPEUTIC
MANAGEMENT OF OVARIAN HYPOPLASIA
AND INFENTILE GENITALIA

OBJECTIVE

*  Tostudy diagnostic procedure for the ovarian hypoplasia, infantilisn and uncler

development of genital (ract.
*  Therapeutic managenwent of such cascs.

MATERIALS REQUIRED
Animal, gum boot, soap, towel, syringe, needle, test rube.
SUBJECT DESCRIPTION

Quarian_hypoplasia and infantitism of genital tract are congenital
abnormalitics. This may be unilaleral orbilateral, partial or total, The alfected ovaries

are very small, hard with reduced number of primordial cells. The genilal tract is

also very small and thin. In partial cases ol hypoplasia/infantilism, the tract is in th

iy —- LB AL LR

mid way and remain under developed.

In some animals, the whole reproductive tract remain underdeveloped. This
may be duc to peor feeding and managemental condition. The chronic diseases and
parsitismmay alse lead 1o under developed geniralia. ’

Such animals usually remain anestrus and don't show cyclicity since birth.
The gynaecological exansnation reveal very small flatiened ovary and tinn atomic
small genital tract. Progesterone assay wice or thrice a1 7 days intervat will pol

'show any increase or decrease pattern. Conformatory diagnosis is made by the

histopathology of ovary and genital trac( by observing reduced number of cells and
their cell types, Ultrasonographic studies would reveal very small ovarics and geniral
tract. Treatment in such cases is not successful and as such animals are required
culling froms the herd. Supplementation of protein, energy and mineral mixture may
be helptul in cases of underdeveloped genital tract.

PROCEDURE
Animal number ;
Species

*  History of animal
* Daic of birth

Date of examination
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Calvingilany

*  No. ol hem

Date of lasl heat
Gymnaecological findings
Ovary

Uterus

Cervix
Ulirasonographic findings
Ovary

Uterus

Cervix

Progesterone profile ng/ml
Treatment il any

REMARKS

Wrile down pynaecological status of animal.

95 Endowvrritis and metritis

Chapter - 27

DIAGNOSIS AND TREATMENT OF
ENDOMETRITIS AND METRITIS

OBJECTIVE

*  To study different approaches for (e diagnosis of endometritis and metritis.
*  Therapeulic mznagement of endometritis and metritis.

MATERIALS REQUIRED

Animal, glass slides, test lube, syringe; needle, AL gun, catheter, antibiotics,
vo_u.b:u_s. arm slceves, pum bools, caverall. bucket, 10wels, soap and waler.

SUBJECT DESCRIPTION

Endomelritis, commonly known as chronic ulerine catarrh is the inflamation
of the nzn_o:._o_:::._ Metritis is an advanced slage of endomelritis involving the
E:usﬁﬁ:o: of muscular layers, the entire thickness of ulerus. Peri or para melritis,

involves inflammalion of the serosa and uterine ligaments. The condition leads to

e

adhesion between the uerus and broad ligaments and other pelvic and abdominal
organs. The condilion oceurs due (o m,nv:n metritis, ao_._nr_:m and Unl.o_.u:os of
uterus, careless rectal palpations at frequent interval, haemorrhage a:::m calving,

ocmr handling of uterus during removal of retained placenta and excessive massage
or manipulation of infecled uterus, Tuberculosis infection also leads to peri or para

meinilis,

CAUSES O ENDOMETRITIS

*  The causalive organism reaches 1o uterus al Al/coitus or during and following
parturition.

*  Microorganisms involved are, Trichomonas foetus. vibrio foetus, Brucella aborius,
C. pyogenes, Ps. aeruginosa, E. coli, Streptococcus and Staphylococeus.

The condilion usually follows abortions, retained placenta, dyslocia, traumalic
lesions of ulerus, cervix and vagina.

Use of infected semen or service by the infecled male may lead (0 endometritis,
*  Thecondition alTects fertility by:
- Affecting normal developmen of embryo i.e. embryonic cleavage.

—  AfTecting attachment of embryo to the endometrium i.e. implementation of
embryo.

- Affecting microenvironment of uterus and nuirition to the embryo.
-~ Involution of uterus in post partum animals.
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— Post partum onset of eslrus.
- Prolongation of service period and calving interval.

DIAGNOSIS

Endometritis is of two types
—  Subeclinical
—~  Clinical

The subclinical endometritis may not be diagnosed by rectal or vaginal

— e

examination. The animals shows history of normal estrous cycle with failure of

m.%an..._u:o_”_. ._._”_n estrous mucus discharge usually appears nornial. The infection in
the uterus is mild in nature and condition usually goes undetected may be diagnosed
by while side test and by isolation and culture of ulerine contents

- White side’ test.

METHODOLOGY

-

‘.H.mrn 2.3 ml cervical mucus and mix it with 2-3 ml 5% NaOH in a (est ube, mix
itand boil. o

Colour oD:cQ._m ;.E_.am wn__omf. is indicative ol uterine infection. The intensity of
yellow colour indicales severity of endometritis.

Degree ol yellow colour indicates the concentration ofneutrophils indicative of

—_ . n

Infcetion.

CLINICAL SIGNS

Repeated service.

* Failure of coneeption
~*  Turbidity in ocstrus mucus discharge.
- . .
: Presence of mucopurulent vaginal discharge in the post partum animals.
On per Hnm:: palpation ihe uterus is usually normal. In severe casc it is felt thick
walled, slighly large and heavy.
. ) o .
Estrous cycle and period is usually norma. Occasionally the estrous cycle length
M._uw be shertened (8-10 days) due to inflammation of endometrium, prevenling
n<n_ov5.n2 of corpus luteum, The fertilized ege dies because of infected
endometrivm and animal repeats (o estrus,
“*  Somectime longer ¢ i i
yeles ceeurs due 10 embryonic mortality and is
corpus luteum, ’ persistance of
PROGNOSIS
* Inmosl cases prognosis is fir to zood.
TREATMENT

L]

-

The principle of treatmen is based upon :
Stimulating uterine muscle tone.
Stimulating weerine defense.

™

»

97 Endemctritis and metritis

To overcome intrauterine infeclion,

The trealment used o stimulate the uterine muscle lone, blood supply and [Tow
of mucus involves uterine flushing/washing with mild warm chlorine solution,
physiological satine, dilute icdine solution, acriflavin solution and povidone iodine
solution. Intramuseular injection of estradiol 3 to 5 mg for increasing uterine
tone and cvacuation of uterine conlents. Use of PGF,alpha for lutcolysis also
help for increasing uterine tone by bringing animal into eslrus. Amnlibiotic bolh
intrawterine and parentral are helpful to overcome uterine infetion. Lower doses
of levamisole and lipopolysaccharide have also been used as immunomedulator
for increasing uterine defence.

PROCEDURE

*

Take the history, age, date of last calving, date of last heal/Al and aboul the
nature of oestrus mucus discharge. .

Examine the animal on pre recial palpation, Examine the ovary for the CL or
follicle, ulerus for tonc or texiure. Examin vagina and vulva lor the mucus
discharge. -

Give the (realment to the animaf using intra uterine antibotic infusion and
parcnteral antibiotic. .
Repeat intrauterine antibiotic reatment at alternate day till the recovery (3-5
infusions are usually sulficient). : :

RECORDING OF OBSERVATIONS

Ammal No. Dale of examination
Animal species
Ape .o

Total calvings .-
Dale of last calving

Date of last heat

Nature of vaginal discharge e

Gynaecological examination lindings

o

Ovary
Uterus
Cervix

Treatment given

Parentral and intra werine
Anlibiotic (reatment
Any other reatment.

REMARKS

Write down slalus of animal and response 1o treaimci.,
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Chapter - 28

DIAGNOSIS AND TREATMENT OF PYOMETRA

OBIJECTIVES .

* Te diagnose a case of pyometra,

To provide trealment to such type of case.
MATERIALS REQUIRED

L]

Animal, Al Gun, Al catheter, syringe, needles, antibiotics, PGF,alpha, gum
boot, arm sleeves, coverall ete.

DESCRIPTION OF SUBJECT

Progressive accumulation of pus in ihe uterus is termed as pyometra. There
is persistance of corpus lutcum.

The condition ariscs asa

*  Bcquel to endomelritis
*  Embryonic or foetal death

Inflammed uterus ceases 1o produce or release of endogenous luteolysin
(PGF,alpha). The corpus luteum thus persists, The genital tract remains under
influence of progesterone and infection progress. The cervix remain fairly closed.
Occastonaily there is dribling of purulent discharge from vagina and vulva. Pyomelra
may follow septic metritis during post partum period. There is large amount of
accumulation of pus in the utcrus, The pus come out during per recial massage of
uterus and cervix. Posl service pyometra is characleric of trichominas infection. ™
The pus during such infection is more copious and polalo soap ype.

DIAGNOSIS

The diagnosis is madc by

*  The presence of purulem vaginal discharge.

Pervecial gynaccological examination,
~  Ulerus will be thickened

- Uterus wilt be doughy on palpation.
—  Enlargement of uterus

%"

The condition may be dilferentiated from pregnancy as there will be no
alive feeling of uterine hom, no slipness of toetal membrane, no uterine tone and no
palpation of [octus will be observed/palpated during pyonrelra.

Ultrasonography

- Uterus appears as black colour Muid filled siructure indicating presence of
[pus angd no foetus, .

99 Pyometra

TREATMENT SCHEDULE

* Injection of PGF, alpha : It would lead regression of CL which will follow
dilatation of cervix. Opening of OS cervix, increascs myometrial tone and
evacuation of ulerine contents.

*  Evalualion of uterine contents
— By per rectal massage
=~ Using uterine catheter. -

* Inj. of estradiol benzoate 3-5 mp LM. causes proluse vaginal discharge and
evaluation ol uterine cotents. This may be lollowed by 30-30 IU oxytocin to
hasten evacuation of ulerus.

*  Anibiotic intra uterine and parenteral.
PROCEDURE .

Take the history of animal

*  [For general health and inlection
*  [or breeding details and calving elc.
*  Secure 1he animal and examiné gynaecologically eilher by perrectal examination
or by ulira sonography. The uterus should be examined. Affected uterus will be
" Ihigk walléd and doughy. On massage (herewil] be dribling olpus.
*  The treatment schedule as described above may be followed.

RECORDING OF OBSERVATIONS
Animal No. Date ol examination
Animal specics .
Age
Total calving
Date of Jast calving
No. of heats aller calving
Daie of last heat/Al
Gynaecological findings
Ovary
Uterus
Cervix
Vagina
Nature of vaginal discharge

Treaiment
REMARKS

Write down gynaccological slatus of animal and progress of reatment,
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O:wuaoﬂ - 29

DIAGNOSIS AND TREATMENT OF PYOSALPINX

AND HYDROSALPINX
OBJECTIVES -
* Todiagnosc a case of hydro and pyo salpinx,
L}

To provide therapeutic management in such cases,

MATERIALS REQUIRED

Animal, animai crate, cover all, gum boets, soap, buckel, water, antibiotjc,
syringe, needle.

DESCRIPTION OF SUBJECT

" Allection/diseases of oviducl oceur more commonty in caitle and bulfalo
than other animal species. Actuimulation of watery mucoid fluid in the oviduet is
termed as hydrosalpinx, however, accumulation of pus in oviduct is known as
pyosalpinx. The carlier diagnosis of such cases are difficull,

Infection to the fallopin wbe is sccondary to ascending infeciion from the
utcrus following:

*  Abortion
¥ Detained placenta .
Septic merritis

Pyomeira

»
L3

-

- Genital iberculosis may also aftect the lallopin tubes. Other organis involve
are :

- Swreprecocei -

- Staplylocecci

- E coli

- C. progenes .

—  Mycoplasmosis _

Obstruction of fallopian wbe and its adhesion usually occur following rupture of
cyst, enucleation of CL and rough handling of ovary and bursa.

Hydrosalpinx is observed secondary lo congenital anomalies i.c. seeemal aplasia
of paramesonephric ducis.

Pyosalpinx develop due 10 infection and usually led 10 bursal adhesion.

R LTS T e - . -

101 {vo-salpine and hydro-salpine

DIAGNOSIS
* Difficult
*  Only in severe cases per rectal palpalion of fatlopin tube can be made.
+ ¥ By lhe presence of adhesion of bursa and fallopian tube,
1t In hydro salpinx-thin walled. coiled, enlarged fluctuating oviducl can be palpated.

** 2..In pyo salpinx - thick walled, enlarged ovidugt is palpated.

*  Occlusion of oviduct may be diagnosed by the tubal polancy test. . !

TUBAL PATENCY TEST

PSP Test (Phenolsulphophthaline test)

*  20.30 ml 0.1% slerilized PSP solution is infused into the uterine horn to that side
of fallopian 1ube to be ested for patency.

*  Urinary bladder is.cathelerized with (wo way Foley's catheler Lo take out the
urine samples. :

*  Epidural anaesthesia may be given belore the start of the test.

*  Urine sample is collected after 30-60 minutes, Take 10 ml urine mix it (o 0.2 ml
10% NaGH. The colour of salution is turn pink or red is indicative of presence

of PSP. It would be indicalive of opening of fallopian wbe, I urine colour does
not turn red or pink it means PSP has not come out throuph fallopin wbe and will
be indicative of occlusion of fallopian tube,

TREATMENTS

*  Treaiment is not very satisfactory.

* Mild cascs may gel spontancous recavery,

*  Use of parenteral antibiotic may cure the condition,

* Breeding rest is advocated,

PROGNOSIS

Poor and guarded.

REMARKS

Write down the diagnosis based on per recial palpation and PSP (sl.
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Chapter - 30

DIAGNOSIS AND THERAPEUTIC
MANAGEMENT OF REPEAT BREEDING

OBJECTIVES

*  To study dilTerent approaches for the diagnosis of repeat breeding.

*  To study therapeutic management of repeat breeding,

MATERIALS REQUIRED

Animal, catle crate. gum boots. cover all, soap, water. antibiotics, GnRH,
PGF alpha, syringe, needle. Al gun, sheath

DESCRIPTION OF SUBJECT

The repeat breeding animal has normal or nearly normal estrous cycle,
peried and has been bred with 2 or more times to a fertile bull yet failed to conceive.,
The incidence of such problem has been reporied to be 10-20 per cent. The incidence
varics with breed, farm, agroclimatic and managementai conditions. Incidence of
repeat breeding has been found higher in older and higher milk producing dairy
animals:*Stress of milk produclion interfere in (he synthesis and release of
ronadolrophins leading to repeat breeding.

Causes of repeaie breeding

* Failure of fertilization

* Early embryonic mortality

Failure of fertilization and early embryonic mortality are the major causes
of repeat breeding. The condition may arise either due to E::o_cm_op_ reasons or
improper Eu:n,_ua_:c:m_ conditions incjuding nutritional deficiencivs. Problems in
heat detection. timing ol Al handling and quality of semen, sanitary conditions i in
gymaceological operations, environmental temperature and skill of inseminator largely
inlluence the incidence ol repeat breeding in cattle and bultaloes. The esirous cycle
lengih is not alTected in majority of cases where repeat breeding is due to failure of
fertilization and nE._u_ death ol embryo (day 810 16). However, in cases of embryonic
moriality eccurring al 16 to 25 days. the estrous cycle length is pr o_o::mn The
condition may be monitored using progesterone assay,

PROCEDURE

®  Examine the animal by per recial palpation of genilal organs 10 days post estrus

1o conlirm ovulation by palpation of CL. I corpus luteum is not palpabte, the
animal a1 next estrus should be treated with GnRH followed by AL The treaiment
ol GnRH would also take care af delayed ovulation and anevulation.
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* Lxamine the cervical mucus for the presence of 1urbidily or small pus flakes.
While side test may also be conducied to rule out sub ¢linical endometritis, The
uterine swab can be taken for culiure of microbes and antibiotic sensitivity test.
The animal should be treated with antibiotic intrauterine and parentral (o lake
care of ulerine infection. Animal should be bred at next estrus.

* * Animal should be detected in heat by observing the animal closely by day moming
and eveing using a teaser and visual signs of ¢strus. The animals dralted in heat
in moming should be inseminated by same day cvening and animals drafied in
heat in the evening should be inseminated al next morning.

* AL shoutd be performed under hygienic conditions by the skilled persons. Semen
should be free from microe organisms and must have optimum number of viable
normal spermatozoa.

*  Thawing ol semen should be done by n__v_::m straw in luke warm water at 37°C
for 30 scconds.

*  Ammal should alse be examined by per rectal palpation of genital 1ract lor
ovario bursal adhesion, lor [altopian tube, vterine and cervieal abnormalities,

A~ Injection of insulin during mid cycle and al estrus may improve quality ot CL
and thus promoles conceplion rate in repeat breeding ammals.

OBSERVATIONS '

Animal No. Date of examination
Animal specics

Age

Tolal No. ol calving

Date of last calving

Total Al/services done

Dale ol estrus since last calving
Gynaccological lindings

*  Owvary

*  Uterus

*  Vagina and vulva

*  Nature of estrus discharge

Findings of isolalion and culure of ulerine swal
and amibiolic scnsitivity 1est

Treatment given

REMARKS

Write down the reproductive status ol animal,
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Chapter - 31

SYNCHRONIZATION OFESTRUS

OBJECTIVE
* Tostudy different methods of synchronization of estrus.

*  To synchronize estrus in cattle and bulTalo,

MATERIALS REQUIRED e
Animals, vmﬁ a__u:Pwémnw progesterone _:._n,...:o: , progesteronc implant.

SUBJECT DESCRIPTION

Synchronization ol estrus is a technique by which most of (he females ina
population or herd can be brought into estrus at a predetermined time.

Advantages

*  Reduees the time required for deteclion of estrus.

*  Allows planned breeding of morce number of females-at a time,

* To breed animals at a fixed time even without delection of estrus.
*  Animals can be grouped into desired parturition pattern.

Approaches or methods of synchrenization of estrus
i} Prologation of luleal phase of the cycle by (he administration of progestogen,

i) Shortening of lutcal phase of the cycle by exogenous administration of
prostaglandin F, alpha.

Use of progestogen
*  Progesieronc injection (17 hydroxy progesterone) or oral feeding of progsierone
(MGA, MAP)
~  Degree of synchronization of cstrus is low
—  Fertiliy is low,
¥ Progesterence injection followed by single injection of aestradiol benzoate.
~  Precision of synchronization increases
—  Fenility is low.
*  Progeslerone implant (norgestomet)
—  Synchronization ol estrus is good,
- Fertility is betrer.,
™ Inwavaginal progesteronc
!eed in small animal
nee ol its fostness is niore.

105 Svuchronization of estrus

* Propesterone releasing intra vaginal devices (PRIDY
— Used in small animal (sheep and goat)
~  Synchrorization is good.

PRACTICAL APPROACHES FOR mﬂ?OENOZ~N>.=OZ OF OESTRUS

Specics Hormmones/drugs Treatmenl schedule Mx,_...nn_n_._ ansel ol
. cslrus
Caltle & Buffale  PGF u__u__u ® Give PGF.alpha ni. belween Majority of animals
et day 6-15 of eycle {ovary must Lomes inlo esirus
has cyelle CL) with 34 doys
* Give lwo infection ol _,D—.."_:___n_ Animals will he in
Um 11-12 days apart in heal within 1.4
{Tor range cattlefunknown day
histary of previous  estrus)
Progestogen 3 my oesiradicl valerale + 3 mg Majority comes into
implani norgestemel Mm - day 1 esirus 205 (fayy
* Next day put nongestumel
implanl for % days
* Single injevlion belween day
-7-4 days
Sheep PGF.alpha * Give 2 injeclion Iy and 9- 14 Animals are in heat
T n_uu__m aparl . ... - wilh 2-3 days
Progesiogen plus  * _.amnm_omnz implam for 12 Animals are in heat
PMSG days and one dose of PM5G with 2-3 (fays

al withdrasn ol implant

Goat PGF alpha * Single injection M'm between day Majerily ane in csirus
.. 6-15 with 3 days
* Two mjections ¥m 11 days apari -do-
Mrogestogen plus  * Progesiogen implant for 12 daxrs Animals are in csirus
PMSG One Jose of PMSG al withdrawal within 2-3 days
of implant
Swine Progestogen * Progestozen far 74 ays Aninals ure in estrus
within 4-7 days
Mare PGF alpha * I'GF, alpha during Uax 11-18 Majority of aninals

are i hewt w

- L3 dzys
Mrogesiopen Pragestogen for 15 days Majority in heat with
17 dlays

Use prostoglandin F, alpha

*  Prostaglandin F, alpha has been identilied as a polent luteolytic agent and has
successiully b. en used lor luteolysis,

*  Endocrine changes following luteolysis has been found simifar to those occurring
al naural estrus,

*  Degree of synchronization of estrus is very good most of the animals do’come
Inlo estrus within 72-84 hours.

"

Fertili yvatsynchronized estrus is heuer,
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Remarks

PGF, alpha works in presence of arespopsive corpus luteum (between day

6-15 of the cycte with presence of @ cyclic corpys Jutewrn).

PROCEDURE AND RECORDING OF OBSERVATIONS

*

Examine the animal either per rectum or _:_.osm: ultrasonography for the presence
of cyclic CL.

Inject normal lutcolytic dose of PGF, p.:u_._u intramuscularly.

Subject the animals for detection of estrus,

Note down date and time of onsct of esirus (most of animals comes into cstrus
with 34 days).

It facilities for ultrasonography and PEr recta] examination is not available and
history of previous estrus is 1ol known lwo ipjection schedule of PGF alpha is
followed. Give 2 injeclions o_._uOFu_._&u at 11 days apart. Majority ol animals
wil} be in heat within 3-4 days of 2nd injection, i

Apply norgeslomet car implant for 9 days and give small dose of PMSG at
withdrawal of implanl.

Observe the animals for onset of €slrus (Majority of anima) show esirus with 2-

3 days).

Use of PGF alpha 1. Single injection regime
Animal Nos.
Total animal treated

Date of lasl estrus =

day O

Date of examination (between day 6-15}
for presence of CL

Date ol injection of PGF, alpha

Date of onsct of heat

Total animals respended.

Onscl of csirus interval

TWO INJECTION SCHEDULE OF PGF_ arpnaA
Animal No.

Total no. of animal treated

Date of Ist injection of PGF alpha (day 1)

Date of 2nd injection of PGF, alpha (day 11}

Date of onsct of estrus

Onsel of estrus inlerval

Total animals responded
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USE OF PROGESTOGEN

L.

H.

Progestogen and OB/PMSG

Animals treated _
Dates of progesterene injection for 5-7 days.
Date of onset of esirus

Onset ol estrus interval

Total animals responded

Progesterone implant

Animal ireated

Date of application of implani (for 9 days)

Date of withdrawal of implant and injection of PMSG
Date ol onsel of estrus

Onset of estrus interval

Total animals responded,

.. REMARKS

Write down results of atl the excriments on.onset of estrus and depree of

synchronization of estrus following use of above approaches.
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Chapter - 32 -

SELECTION OF DONOR FOR SUPEROVULATION
AND EMBRYO COLLECTION |

OBJECTIVE
* Tostudy eriteria for selection of donor,
*  To study reproductive soundress for suitability to a donor. -

MATERIALS REQUIRED
Animals, arm sleeves, gum boots, towel, soap elc.,

SUBJECT DESCRIPTION N .
The main purpose of setection of donor is to ensure genelic superiority and
success of superovulation and embryo collection for embryo transler programe.

_Criteria for selection of donor . o _

*  Superiorindividual performance.

*  Good productive performance

*  Regulareyelicity.

*  Qvarics must be free and withou! any adhesions.

*  Cervix must be easy and allows frec passage 1o the catheter without any kink or
abnormalities. )

* [allopian tubes and uterus also musl not have any abnormalties and infections.

No deteciable genctic defects in the donor,

m..mavu_s_riw younger donors are preferred.

Denors must have calved at least 60 days back.

Best lime to miliate superovulatory irealment is 90- 100 days post calving.

*  Tor repealed superovulation donors should be treated atleast 60 days after 1s1
superovulalory ircalment. -

PROCEDURE AND RECORDING OF OBSERVATIONS

* ¥

=

Animals should be examined for general health conditions. She should nol
be suffering from any major discase and abnormalities of limbs. joints and muscles.
She should be examined gynaecologically tor the normal estrus and estrus cycle
length, Ovaries should be examined on per rectum examination. it should be normal
in size and shape and [ree Irom anyv adnesions. The uterus must not have any
adhesion or endometritis‘metritis etc. The cervix must be normal, withow any kinkness
viherw ise 1L will be difficult to introduce catheter for flushing to this donor.

e et erweramna e ch e e e - fe——— .. R
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RECORDING OF OBSERVATIONS
* Donor No,

* Ageofdonor Cod

Body weight

Total number of calvings

Date of last calvings

In milk/dry

Milk production

Reproductive health of donor

Nature of esirus

Dale of examination

L

*

Nature of cervical mucus at estrus ‘
Length of the oestrous cycle {days)

Whether oestrus cycle length is

normal or any aberrations

Gymaccological sialus of

i} Ovary

iy Uterus

i} Cervix

REMARKS

Comments on suitability of female as donor.
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Chapter - 33 . ¥ Itisa glycoprotein with alpha and beta subunits similar to FSH/LH bui possessing
higher conients of carbohydrates specially sialic acid.
SUPEROVULATION PROTOCOL IN C \P‘H..H.H;_wu *  Has longer biological halflife 50-120 hrs.
* Possessecs both FSH and LH biological activities but FSH like action is being
WC—H—&PHLO.\. SHEEP AND GOAT dominant, _
*  Greater variation in ratio of FSH:LH from baich to batch. This forms one of the
OBJECTIVES _ _ basis for variation in ovarian response following use of PMSG.
*  PMSG has been used as a single 1M injection during mid luleal phase of the
* Tosludy dilferent methods of superovulation in farm animals. eyele followed by IM administration of normal luteolylic dose of PGF, alpha 48-
* To prepare a protocol for superovulation of cattle, buftalo, sheep and.goat 72 hr afler the injeclion of PMSG. °

Ovulation, embryo recovery rate and number of 1ranslerable cmbryo per donor

MATERIALS REQUIRED et
Q using PMSG has been found low.

Donor animals, PMSG/FSH, PGF, alpha, syringe, needle, gum boots, arm . :
slecves cle. Commercial preparations

Folligon (Intervel, Holland)
Trophovet (Indian Immunological, India)

SUBJECT DESCRIPTION

Superovulation is one of the critical step in embryo transfer programme. ; : ; ;
Third or more than 3 ovulations (> 3 CL)arce considered as superovulatory response. Follicle stimulating hormonc (FSH) )

It ensures

- gland.
—  Supply of embryos from superior animals. _ * A glycoprolein having alpha and beta subunits, has lesser sialic acid contents
- Exploits use of female germ plasm of ovary. than PMSG, Lhis accounis for i1s shoner biological half life (24 hrs).

FSH stimulates growih and maturation of follicles by the initiation of granulosa

Superovulation. biologically is divided i . .. . ) . ; )
_ gically is divided into two phases. cell mitosis, formation ol anirum, [ollicular (luid and inducing granulosa cell

Ist phase - Development of [ollicles due 10 administration of FSH/eCG sensitivity lo LH by increasing LH receptors.
2nd phase -  Rupture of matvre follicles under the influence of LH and release * FSH rescues follicles 1o become atretic.
of ova. : » :

Follicle stimulating hormone is used in mulliple doses, twice daily moming and

Hormones used evening for 3 or 4 days in constant or lapering dose schedule. Treatment is

" _ - initiated during mid luteal phase of Lhe cycle. Normal luteolytic dose of PGF,alpha
is injected 48-72 hours following start of tstinjection ot FSH. .

; Superovulation response and number transferable embryo recovery have been
\ found good. In general superovulation response and number of transferable
embryo recovery has been lower in buffale than carlle,

Prepmant mare serum gonadotrophin or equine chorionic gonadotrophin (PMSG/
eCG). !
Follicle stimulating hormone (IFSH).

Human menopausal ponadotrephin (hMG).

*

*

Pregnant mare serum gonadotrophin (PMSG or eCG) Commercial preparations of follicle stimulating hormone

* A potent placental gonadotrophin. m * TFSH-P . Schering Corporation. USA.
*  Secreted by endometrial cups of pregnant mare uterus beween day 40-140 of Bumns Biotech, USA
gestation. *  Folltropi :  Vetrepharm Inc.. Canada
*  Superov : Ausa Intermational In Tx. USA

QOxvagen : Immunochemical Products Lid., Newzealand
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Human mesopausal ma:wno?eti: (hMG)

*  Biological activity is similar to FSH.

*. Resutls revealed no substantial advantage of hbMG over FSH-P.

* hMG is costlier than FSH-P which limits its use.

Comtmercial preparations

*  Pergonal (hMG, Mentrophins, Serone Laboratories Inc., Braintres, MA 02184

Commercinl preparalions of PGF, alpha

Dose
Dinofertin (Dinoprost) Alved 25 mg 'M
Lutalyse (Tromelhaminc} Uplohn 25 mp I'M
Illiren (Tiaprost) - Hoechst 25 mg I'M
Presolvin (Luprostiol) Interver 15 mg /M
Estrumale (Cloprostenol) ICI 500 pg /M
Carboprost UplJohn Ltd. 500 pg i

Sussex, England

SUPEROVULATION PROTOCOL
CATTLE

1. Superovulation treatment using follicle stimulating hormone {FSH-P)
*  Seleetion of donor
- Zo_._su_.nv_n__n without any gross abnormaliry of genital tract and ovary.
—  Cervix should be [ree and without any Kinkness.
*  Datc of eswus is considered as day 0.
Day 9
- Rectal palpation of donor 1o confirm presence of corpus luteum

- Donor mus! have a good corpus luteum prior to slart of superovulation
lrealiment.

-- Prepare doses of follicle stimulating hormone (FSH-P. 101a] dose 36 mg"

make 8 divided doses for 4 days (reatment {4.5. 3.5, 4.5 & 4.5) cach in
separale syringe. Store il in deep [reeze.

- Starl the treatment (IM) [rom day 10 of the cvcle,

113 : Superovilation protocol
Morning Evening
Day 10 4.5 mg 4.5mp Thaw the respeclive dose
Day 1] 45 mp 4.5mg
Day 12 4.5 mg 4.5 mg
Day 13 4.5 mg 4.5 mg Administer single Jutcolytic
+ 25 mg PGF,alpha dose of PGF alpha in the
-ﬂp..._m_._.wm& i morning jusl after FSH-P
injection.
Day 14 Subject the donors for detection
of estrus
Day 15 Majority of donors wiH be in estrus
today morning. This day = day 0 AL, Use double dose of
(superovuiailory estrus) semcn
Day 1 AL, use double dose of semen
Day 2
Day 6 - Recial palpalion of donors ovary for assessing superovulation
response. Handle the donor very carcfully and examine very
quickly,
Day 7
Flushing ef denor
Prepare fresh Dulbeccos phosphate buffered saline.
Flushing of donors [or collection of embryo.
Expected stages ol embryos compact morula and early
blastocyst. o
Remarks

*  Constant or tapering dose schedule of FSI can be used.

*  Treatment may be started in between day 10-12 of-the cycle.

*  Four or three days (reatment may be done.

* PGFalpha may be given on 3rd or 4th day moming i.e. 48 or 72 hours afler
initiation of FSH treatmens, _

I1. Superovulation treatment using ¢CG or PMSG
Selection of donor

— Normal eyelic

—  Without any gross abnormalities of genital tract and ovary
- Cervix has no any kinkness.
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* Day?9
* Dayl0
* Dayl13
* Day 4
* Dayls
=day 0

* Dayl
Day 2

Day 6

Day 7

Remarks

Day of estrus is considered as day 0,

Palpation of donor for presence of good CL on any one of the
ovary,

Injeet 2500 IU eCG IYM in the moming,.

Inject 25 mg lutalyse (PGF,alpha) /M in the morning.
Obscrve for lhe estrus sympioms

Donor will be in esirus in the moming, y

This is day = 0 {superovulatory estrus) Do A.L in the afternoon
use double dose of semen

Al in the moming

Rectal palpation of donor's ovary for assessing supcrevulation
rCEponsc

Examine ovarics very carefully and handle the donor with utmost
care.

Prepare flushing medium (D-PBS)
Flush the doners for collection of embryos.

Embryo recovery and their quality arc usually peor than with the use of

ESI1-P.
BUFFALO

1. Superovulation treatment using follicle stimulating hormone (FSH-P)

"

Sclection of denor

—  Normal cyelic
~  Without any gross abnormalities ol penital (ract and ovaries.

* Day?9.

Dale of estrus is considered as dav 0.

— Rectal palpation of donor 1o conlirm presence of a corpus luteum on the

surface of any one of the ovary (presence of a good CL is mandatory for
initaition of superovulalion treatment).

- Preparation of doses of follicle stimulating hormone (FSH-P, total dose 20"

mg, make § injections of either of 53 mg as a constant dose 545, 5/5, 5/5, 5/5
for lour days or 7/7. 6/6. 4/4, 3/3 mg as taparing dose for 4 days.

- Lach dose is kept in separate syringe and store in deep freeze.

- Startthe treatment (I'M) [rom day 10 of the cyvele.

II.

Day 10

Day 1
Day 12

Day 13

Day 14
=day 0

Day |
Day 2

Day 6

115 Supergvifation protocol
Morning Evening
S5mg Smg Thaw the respeclive dose kepl
in the separate syringe 5 mins.
before giving the injection.
o Smg 5mg
Smg Smg Inject normal luteclytic dose (25

+PGT, alpha  5mg mg or 500 pg) PGT, alpha /M
| in the moming afier FSH-P
injection

Smg _ Smg
Donors in estrus ALl
confirm on per Use double dose of scmen
rectal palpation

AL -

Palpation of ovaries for assessing the superovulation response
Non surgical Mlushing of donor using D-PBS for collection ofembryo
Expected stage of embryo is morula.

Superovulation treatment using eCG or PMSG

Seleclion of Donor
— Nomal eyclic
—~  Without any gross abnormalities of genital traet, and ovary. .

Day 9

Day 10
Day 11
Day 12
Day 13

Day 14
= day @

Pay |
Day 2

Day 6

Rectal palpation of donor to confirm presence of CL (good CL is
mandatory [or initiation of supercuvlaiion treatment).

Inject 2500 TU PMSG/eCG I/M in the moming.

Inject 23 mg lutalyse (PGF, alpha)yor 500 pg carboprost I/,
{bserve the donor for onset ol estrus.
Donor will be in the estrus in the

*

Do Al in the aflemoon

moming
con{finm by rectal palpation * Use double dose of
This is day ¢ semen

A.l in the moming

Palpation of ovaries for assessing the superovulation response

Nonsurgical flushing of donor using D-PBS as flushing media.
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Remarks

*  Owulationrate, superovulation Tesponse, embryo recovery and their quality have

been found low using PMSG (¢CG) than FSH-P,
Overall responsc of superovulation and recovery of transferable embryo per

donor have been low in buffalo than catlie,

SUPERQOVULATION PROTOCOL FOR SHEEP AND GOAT
I.  Superovulation using Fellicle stimulating hormone

*  Selection of donor

* Day of estrus is considered day "0

E ]

* Day?9 Prepare doses of follicles stimulating hormone {super OV, total dosc

20 IU). Prepare six injections of 4/4, 3/3 and 3/3 LU. in separate .

syringes and keep it in the deep [reeze. Start trealment on day 10.

Morning Evening
* Day10 41U 4710 Thaw the respeclive dose 5 mins

before the injection,

* Day!i ju ' JIU
* Dayl2 K30 | U R ju Inject 7.5 mg luprasliol

+ 7.5 mg Luprostiol (PGF, alpha) I'M after giving

(PGF, alpha - 3 IU super OV in the moming !

. prosolvin) '
* Day 13 - Observe for svmptoms of cslrus
*. Day 14 Donor will be in Mating Tnject 500 [U hCG (chorulen) !
=day 0 in standing heat hCG 7 - /M at mating,
This is day "¢ 50014
or GnRH
) 50y

* Dayl © Mating
* Day2
* Day3 Surgical colleclion ol embryo from lallopian tube,

Expected suages of embryo 4, 8, 16 cell.
* Day3 * Surgical collection of embryo from uterus.

Expected slages of embryo morula and compacl morula.

Procedure

Select the donor and observe her cyclicity at least lor two cycles. She
should be a normal evelic animal. In case o cattle and buffaloe examine the ovarics.
uterus and cervix on per rectal examination. there should nol be any pross clinical

117 Supcrovulation protocol

abnormalitics of genilal tract and ovary. Keep all the donor on regular heat check up
by putting a teaser and visual observations of signs of estrus. Day of estrus is day 0
and observe for normal appearance of cervical mucus discharge. Examine by rectal
palpation on day 9 for presence of a good cyclic CL as it is mandalory for E.Eu:c:
of the superovulation treatment. Prepare doscs of FSH and keep them in deep
freeze. Start treatment on day 10 as per the choosen protocol lor superovulation.
Thaw the respeetive dose 5 minutes earlicr for injection lo the respective animals,
Give PGF, alpha as per the protocol. Following the treaiment with PGF, alpha
observe the animals for onsel of estrus. Conf{irm the estrus and breed the donor as
per the protecol, Arrange for colleclion of embryo on day 7 in cale, day 6 in bufTalo,
day 3 in sheep and goat [or collection of embryo for fallopian tube and day 5 from
the uterus,

RECORDING OF OBSERVATIONS -
l. Donor No.
2. Daitc ol binth 3. Towalcalving
4. Date of last calving

5. Date of estrus

6. Date of CL examinaiion  l'ype of CL

7. Hormone used and dose for superovulation. ~  FSH/PMSG
8. Dale of FSH/PMSG injection(s)

9. Date of PG injcction

10. Date and time of onsel of superovulalory estrus

11. Imerval between PGF, alpha injection and onset of heat .
12, Assessing ovarian response .

13. Ovarian response
14. Date of flushing
15, Donors behaviour

REMARKS

Neo. ol CL

Write down ovarian responsc following superovulation wreatment
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Chapter - 34
BREEDING OF DONOR
OBJECTIVES
.

To study nature and onset interval of superovulatory estrus.
To breed the donors at appropriate time using suitable dose of semen,

MATERIALS REQUIRED

L]

Animals, Al gun, frozen semen, straw thermometer, microscope, slide, gum
boot, apron arm sleeves.

DESCRIPTION OF SUBJECT

Breeding of donor forms an important aspect of embryo transfer programe,
Donors need to be detected in esirus following superovulalory treaimeni so that
timely breeding using AT or nalural service may be made for fer(ilization of cocyles
released by the multiple follicles. Ovaries should not be touched during per rectal
palpation cither for confirmation ol estrus or at AL Endometrium of uterus is highly
vascular during estrus. It should be handled with utmost care during AL Otherwise
uterine bleeding may occur and uterus become prone to infection. This would
ultimately affecl recovery and quality of embryo. External muus discharge from
vagina and vulva is indicative of uterine health. The discharge should be clear and
stringy. In case of uterine infections if donors are bred then it would lead recovery
of poor quality and degencrated embryos. Therefore, care should be taken for the
selection ol donor, to maintain aseplic conditions during Al and to use quality semen
free from conlamination for obtaining beuter results.

501 EROVULATORY ESTRUS

* TFollowing administration of PGF,alpha, denors are subjecied 10 detection of

cslrus twice during moming and evening using a teaser and visua) ehservation
of signs ol estrus.

Majority of donor (§0-90%) exhibit estrus 36-48 hours following administration
of PGF, alpha.

Iniensity of estrus and cstrus response have been found grealer than non
superovulated control animals. '

Mean interval from PGF,-alpha injection to onset of estrus is shorter in
superovulated donors than the normal recipicnt females.

119 Breeding of denor

Remarks

Recipienls are given PGF, alpha 12-24 hrs earlier than donor for gelting
efficient synchronization of estrus between donor and recipients for embryo transfer

work.

BREEDING OF DONOR

*  Conlirm estrus on ,uﬂ reclal examination by observing relaxation of cervix,
opening of exlemal OS of cervix, wrgidity and oestrus tone of wierus.

* Donor are inscmninated twice at §0-12 hrs interval.

* High guality semen with double dose should be used for Al (twice dose of
semen than normal for fertilizing more number of oocytes released by the ruplure
of multiple follicles induced due 10 gonadotrophin treatment).

*  Semen should be [ree from microbial contamination.

*  To perform Al / natural service under aseptic conditions.

*  Semen should be deposited in both the homs. Therelore, only skilled and trained
personnels should be allowed to breed the valuable donor.

PROCEDURE

*  QObserve the donors n_p:.m s._mm;._._m and m_,..m....__:m for behavioural mw,_._._ﬁ__oam of
esirus visually and on teaser parrading.

* Draft the donors in estrus on the basis ol external symptoms.

*  Examine the donors on per rectum for confirmation of estrus by palpation of

uterine tone, relaxation of cervix, opening of extemal OS cervix, nalure of cervical
mucus ru:mm:m out of vulva during massage of cervix.

* Inseminatc the donors as follows :
— Donors observed in eslrus in moming - inseminate in aftermoon.
— Donors observed in estrus in the afiernoon - inseminate next day early

norming.

* Il frozen semen is used, thaw at 37°C lukewarm water for 30°C whip it with
lissue paper. Cut its one end and loadit into Al gun.

*  Use two doses of semen at each lime for Al of donors.

* Preler (o deposit semen into cach homn.

*  Use profective sheath over Al gun to avoid contaminalion 1o the ulerus.

RECORDING OF OBSERVATIONS
Donor No.

Daie and time of onsel of estrus

Time taken lor onset ol vsirus

{interval between PGF. alpha injection
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to onset ol heat)
Nature of estrus
Per rectal finding

— Uterus

- Cervix

- Vaginaand vulva
Date and time of Al
Type of semen used

No. of doses used
and bull No.

REMARKS

Excellent/good/paor

Fresh/frozen

Write down your remarks on nature of esirus and Al of the donor.

121 Now-siergicol cimbrye caltection

O_.u_u_n.mn - 35

NON SURGICAL COLLECTION OF EMBRYO IN
CATTLE AND BUFFALO

OBJECTIVES

* Toperform uterine Nlushing and collection of the embryo by non surgical method.

*  Post flush management of donor. .

MATERIALS REQUIRED

* Flushing catheter - Foley's or Rush catheler (18 or 22").

*  Cervical dilator, stylet, Y conneetor, Inflow and oulflow lubes, cmbryo
concentrator (0.45 i), measuring cylinder, catheler lip syringe, local anaesthetics
{xylocain), antibiotic for post flushing intrauterine administration, Air syringe
(30 cc), Nushing media, holding media, syringe Gilter (0.22 ), integral pelri dish,
lissue culture dish, sterilized Bauze, alcohol (70%), hemostates, hypodermic needle
(18 G), donor, cartle crate, gum boot, coverall, soap, bucket, water, towel.

DESCRIPTION OF SUBJECT

Embryo in cattle and buffalo can be collected by surgical and non surgicat
methods. Surgical method is more complex, [ull of post operation complications and
invariably lead to ovariobursal and uterine adhesions. [or these reasons, it is not
practised for routine collection of embryo in cattle and buffalo. The non surgical
method of embryo recovery is preferred in catde and buffaloes.

SALIENT FEATURES OF NON SURGICAL EMBRYO COLLECTION
METHOD

*  The method is comparatively easy.

*  Allows repeated collection of embryo wilhout any damage 10 the reproductive
tract.

*  Avoids surgery and post surgical care and complications.

PROCEDURE

*  Secure the donor in specially designed cattic chute (o avoid undue movemeni

during flush.ng of uterus.

Administer epidural anacsthesia (2% x¥locaine or procaine hydrachloride: 5-7
ml). iold the 12il and by upward and downward movement of tail locate Lhe
Junction of last sacro and first coccvgeal veriebrae, Insert the 18 G needle
inbeiween sacro coccygeal Junction and inject 5-7 mi anaesthetic solution to
desired levels of anaesthesia.



Laboratory Mameal or Animal Gynaceology 122

*  Wash the perineal region and vulva with the water and mop it to make it o dry
using colton cloth.

*  Check the balton of Foley's catheler by inflating it.

*  Rinse the Foley's catheter, syringes, llushing tubes. "Y" connector and embryo
concentrator using {lushing media.

*  Stiffen the Foley's catheter with a metallic stylet.

* Introduce (he stiffened Foley's catheter into the one side of uterine born through
vagina and cervix.

*  Fix the Foly's catheter 1-2" above inler cornual junction by inflating the baloon
using air with the help of 15 ec air syringe.

*  Take out (he stylet and introduce 30 ml flushing media into the uterine horn
through the Foley's catheter using a catheter 1ip syringe.

*  Connect the Mushing tubes 10 the Foley's catheler with the help of "Y' connector.

*  The Mushing medium (D-PBS) is kept in 500 ml bottle hanging on 1V drip stand
justabove the height of the animal. The inllow tube is connected to the flushing
media container boitle. The outflow tube is conneeted to embryo concentraltor.

*  The flushing of ulerine horn is done by the gravitation meihod. The uterine horn
is allowed to be fitled with flushing medium of its own capacity, thereafter, fluid
is drained out and collected through out let into the embrye concentraior (045 p
pore size), Care should be taken to recover approximately all the fluid before
another Glling.

*  The uterine hom is hilled up and drained out §-10 times using 500 ml flushing
medium, After completion of the (lushing of one horn, the cathether is deflated
and removed. )

*  Similar procedure is followed for the flushing of ether hormn.,

*  Total 1.0-1.5Itrs of medium is required for lushing of one denor.

*  After Nushing of both the horns. The embryo concenirator is 1aken to the
laboratory and contents are poured inlo the embryo searching dish.

*  Theembryo concentrator is cleaned gemly with 30-50 ml lushing medium using
20 ce syringe with 22 G needle.

*  Donor No.. dish No. and daic of flushing are marked on the top of the searching
dish.

Post Mushing management of denor

*  Intrauterine antibiotic inlfusion.
—  Toovercome utering infection,
Ed

PGF, alpha injection
—  For early relum Lo estius.

- Enstire repented use ol Jonor,

123 Nan-surgical cmbrya caflecion

— To destroy left over embryos in order lo avoid complication of muitiple
pregnancy. '

RECORDING OF OBSERVATIONS
Donor No. ’
Date of flushing
Ovarian response
Epidural anesthesia used

Dose

Type of preparation
Problentin fixing of catheter and in flushing, ifany
Quantily of flushing media required lor each-horn
Post Nushing managemenial donor

- Intrauterine administration of antibiotic

— /M PGF, alpha injeclion,

REMARKS

Write down your comments on donors behaviour during fushing, ovarian
response and tolal media required forcollection of embryo.
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Chapter - 36

SURGICAL COLLECTION OF EMBRYO IN
SHEEP AND GOAT

OBJECTIVES
*  Tocollect embryo by surgical method.
*  To provide post [lush management of donors.

MATERIJALS REQUIRED

Donor, surgical operation room with the facility of operation table, overhead
lamps clc. surgical cloth, clamps and other reutine surgical equipments including
suturing needle and thread, n:_:um.”_u:n, sequil, xylocain, needle, syringe, embryo
collection disc and catheler, deitol, soap, surgical gloves etc.

DESCRIPTION OF SUBJECT

Embryos can be collected by surgical method [rom the oviduets or uterus.
The recovery rate of cmbryos are better using surgical method of collection of
embryo. This approach is the method of choice in sheep and goat, however, in larger
animals, the non surgical method of collection of embryo from Lhe uterus is preferred.
Embryo/ova remain in the oviduct. 3-4 days after estrus and evuiation and then they
migrate 10 the uterus. Therefore, if collection is aimed from oviduct operation is
performed 72 hours following maling/Al. Ulerine embryos can be colleeted by
[tushing of uterus on day 5 afier the mating.

SALIENT FEATURE

* Recovery rate of ova/embryo from the oviduct is higher than the uterus.

.*" Embryos collected from uterus resulls higher pregnancy rate.

*  Embryos collected from ulerus can be frozen more successiully.

APPROACHES

*  Qviductal embryo/ova can be flushed from the fimbriated end of oviducl by
putting plastic catheter from the fimbriated end of oviduct and [Tushing fluid is
introduced using a syringe and needle [rem the uterotubal junction. This approach
is usually preforred.

*  Embryo from oviduct can aiso be collecled in reverse way by introduciny fluid
from the fimbriated end ol oviduct. .

*  Uterine homns are flushed by introducing [Tushing medium from the uterotubal
junction and collection of [uid from the base ol uterine horn,

125 Surgical cimbrvo collection

PROCEDURE
Preoperative preparations

*  Withhold the [ced for 24
hours belore operation.
*  Shave the skin area cranial
1o Lhe udder,
Clean it aseptically with
savalone and 5% povidone
iodine solution.
Administer triflupromazine
hydrochloride (Siquil,
Sarabhal, India) 40-50 mg
intranuscularly (appiica-
tion of (ranquilizer).
Keep the animal on the
surgical table in a
ventrodorsal position and
restrain properly.
Clean the para-median
laparotomy site using
povidone iodine,
Injcct local anaesihetic
lignocaine HCl 2% 10-15
ml as a local infiltration at
the site of incision i.e.
between linea alba and
nammary vein,
Apply sterile draps over the
site of operation,

m...:mm.”.n_ colleetion of embryes (A} Nushing oviducl loward
fimbria; (B) Flushing oviduel toward utcrotubal junetion:
(C)Flushing wierus toward base of the uterine liom

Operation procedure

* Make alongiludinal incision of about 8-12 ¢m between udder and umbilicus,

Incisc abdominal muscles and peritoncum and enter into peritoncal cavity.

Retract the internal genital organs by inserting the glooved hand 1o catch hold
the uterus,

E ]

*

Flushing of fallopian tubes

._. . . _ . .
Prior to flushing of fallopian tubes estimale the ovarian response by counting

funclional and non functional (avascular/white) corpera lutea and unovulated
large lollicles (> 3 nm) on the ovaries.
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Fimbria of left fatlopian tube is spread 1o locate ostium tubae abdominal. Insert
a 10-15 cm long pelythene catheter into the oviduct from fibriated end 1o a
distance of about 2-2.5 cm.

The catheler is kept in position by pressing with he help of finger and thumb,
This would avoid also the leakage ol lushing media and oviductal contents.
The other end ot catheler is placed with embryo collection bowel or a small 50
ce beaker.

Take flushing medium (8-10 ml} in 20 m) glass syringe fitted with 20 G biunt
necdle. _

Punciure the utering hom of 3-4 em away uterotubal junction. Confirm the
position of needle in the uterine lumen. Press the candal segment ol utering hom
with the finger and thumb te prevent back flow of flushing fuid.

Push the flushing medium with moderate force towards the fallopian tube,

Collect 1he tubal flushing is a sterile beaker.

Aller the Nushing is over. take out the catheter and MNush the other side (right
side) of the [allopain tube in the similar manner,

Post fushing procedure

Y

*

"

Reposition the genital organs alter the flushing is over. s
Irrigate 10-15 ml gentamycin over the reproductive organs to avoid infections.
Suture the peritoncum and abdominal muscles with absorbable cat put (size
No.1} by interrupled horizontal matlress suture and superimpose with simple
continuous suture. The skin layer is sutured with cotton thread by interrupted
horizontal mattress suiure, :

Post Tush management of donor

»

Administer broad spectrum antibietics, analgesics and anti-inflammatory drug
daily for 7 days. :

Suture wound is dressed using 5% Povidone iodine and gama BHC ointment
{Loraxanc, [CI, Chennai, India).

Remove sulure 7 days alter surgical operation and observe for complete healing.

Inject normal luteolylic dose of PGF, alpha on day 7 posi operation or on the
day ol suture removal,

Unovulated large
follicles
with multiple CL

- Ovary with
* multiple CL

Surgical collection
of embryo




Buffalo

Non-surgical embryo transfer in buffalo

BT L e R T
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_ Ormcmmq. -.37

' PREPARATION OF FLUSHING AND

HOLDING MEDIA
OBIECTIVES
* To prepare flushing media Dulbeccos phosphate bufTer saline for the flushing of
donor,

*  To prepare holding media for shorl term storage of embryo,after collection.

MATERIALS REQUIRED .

Sodium chloride, potasium chloride, disodium hydropen phosphate,
potassium dihydrogen phosphate, calcium chloride, magnesium chloride, glucose,
sodium pyruvate, foetal ealf serum (FCS), bovine serum albumin {BSA), penicillin
G sodium, pH meter, chemical balance, measuring cylinder, beaker, storage bottle,
syringe, necdle,

DESCRIPTION OF SUBJECT

Dulbecco's Urom.u_._ﬁ.n buffer saline has uninvestely been used as Mushing
mediz for collection of embryo and short term storage till transfer, culture and [reczing
ol embryo. The ingredients of DPBS is as lollows :

Ingredients Quanity (g/lit.)
Part A NaCi ) 80¢g
KCL 02¢g
Na HPO, 1.il5g
KH,PO, 02p
Par( B CaCl,.2H,0 0132
MgCL,.6H,0 0.100p
Glucose 1.00 g
Na pyruvale 0.036g
Streptomycin sulphate 005

Penicillin G sodium 1 lack U
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PROCEDURE

*  Part Aisdissolved in 600 mi triple glass distilled water.

Part B is dissolved in 200 mi triple distilled water scparately.

Both :ﬁ solulions are mixed together and final volume ismade 1 litve (1000 mt)
*  Media is fillered through Seitz filter. < - .wac./\_ '

* BSA@0.1-0.2% or FCS 5% is added to the medium

pH shouldbe 7.2-7.4 and osmolality 270-310 mOS

[ 3

Holding nicdia W

e
Flushing media containing 4% BSA or 10-20% FCS is used as holding
medium for short term storape of embryo.

e it i e - P
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Chapter - 38

SCREENING AND EVALUATION OF EMBRYO

OBJECTIVES

*  Toidentify different stages of embryo.
*  Toidentify quality of embryo.
MATERIALS REQUIRED

Stereozoom microscope, embryo lifier, embryo searching disc, embryo
culture dise, 0.22  syringe filter, beaker, lissue paper, absolule alcohol.

DESCRIPTION OF SUBJECT

Screening and evaluation of embryo is done under ihe stercozoom
microscope. The embryo is located in the searching disc by cxamining the dise [rom
one lo another comer. Upon location of an embryo, it is lified with the help of an’
embryo lifier and transferred inlo tissue cullure disc containing 2 mi holding medium.
The diflerent stages and quality oFembryo is determined morphologically.

STAGES OF EMBRYO

*  Preclevage stage *  Presence of lwo polar bodics into the perivitelling
space.
* Noindication of presence of blasiomere cells.
*  2cell, 4 cell. 8cell, * Embryo containing 2 to 16 blastomere cells with
16 cells stape the zona peliucida.
*  Early morula . ¥ Contains 16-32 blastomere cells.
*  Compact morula * Contains 32-64 blastomere cells.
*  Compact arrangement of blastomere cetls with
undulating contures,
*  Earlyblastocyst *  Embryo conaining a small blastoceal cavity,
* Blastocyst *  Embrye with expanded blastoceal cavity.

* Expandedblastocyst *  Expended blastoceal cavity and lightty stuck 10
zona pellucida.
*  The perivitelline space is very small.
*  Zona pellucida thin
* The diameter of embryo increases 1/3 of its
preliminary size,

S 60 N - ek pave Yot
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Hatched blastocyst

*  Embryo is hatched out of zona pellucida.
¥ Itis spherical following hatching but afierwards it becomes elongated,

* Nisdifficull to defect hatched blastocyst in (he Aushing fluid because most of
the debris leok like it. This creates problem to distinguish them.

Quality of embryo

The quality of embrye determincs its ale of development either under in
vitro cultue or in vivp transier (o the recipicnls,

Parameters aseertaining the quality and stage of cmbryo
*  Suleof zona pellucida, ’
*  No.of visible blaslomere cells.

*  Compaciness of blastomere cells.

*  Statcof perivilelline space.

¥ Size of blastocoele cavity.

*  Colour and appearance of cytoplasm.

*  Stage of development of embryo.

Morphological descripiion of n:.d-..u.c

Excellent
*  Embryo perfectly symmerrical.
*  Even granulation and well defined distinet outline.

*  Noblastemere extrusion.

Good

*  Embryo showed even granulation with well delined distinct outline.
*  Somc blastomere exirusion,
*  Occasionally slight degeneralion and asymmelric.

Fair

*  Embryo integral but with a hazy eutline in parts.

*  Some blasiomere extrusion and degeneration,

*  Asymmetric in shape and attachment ol cell debris to the zona pellucida.

Poor
* Lmbryo showing uneven granulation with a hazy outline,
*  Much blastomere extrusion and degeneration,

¥ Sometime abnormally shaped.

4-cell embryo-transferable

8-cell embryo-transferable

4-cell embryo with cumulus cells

Degenerating embryos
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Unfertilized
*  Granular appearance of cytoplasm
* Noindjcation of cleavage and formation ol blastomere cells.

PROCEDURE

*  Keep the scarching ditk colnaining flushed fluid and examine under the
stereozoom microscope for the presence of embryo.

*  Liflthe embrye and transfer il to the holding media in the tissue culwire disk.

*  Evaluale it for its quality and stage ol development.

RECORDING OF OBSERVATIONS

*  Donor No,

*  Date of flushing .

*  Date and time ol screening and evaluation of embryo
*  No. of cmbryos recorded

*  Stage and quality of embryo

*  Draw their diagramms.
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Chapter - 39

SELECTION OF RECIPIENTS AND NON-
SURGICAL TRANSFER OF EMBRYO

ORJECTIVES

* Tostudy crilcria for sclection ol recipients for embryo transfer.

To perform non surgical iransfer ol'embryo in cattle and buffalo.

MATERIALS REQUIRED

w

Embryo transfer gun, prolecting shealh, stereo zoom microscope, ministraw
{0.25 cc), holding medium, embryo lilter, xylocain, syringe. needle, cotton. gauze,
povidone, iodine, gum boats, cover ail clc.

DESCRIPTION OF SUBJECT

Selection of recipients

Following points should be kept in mind while sclecting recipients for ET
work.

*  Recipients should be healthy and [ree from infections and discases.

¥ She must be regular cyelic,

She mus! be free from any reproduclive abnormalties of genital tract.

It is nccessary to evaluae patency of cervix to allow lree passage of ET gun,
There should not be any kinkness or sienosis ol cervix, :
Recipients must have a good cylic CL of desired stage at the time of embryo
transfer.

Reeipient can be selected fron the natural cyclicanimals in the herd, Select the
recipients who are in estrus along with the donor or inject PGF, alpha 12-24

hours before giving PGF, alpha (0 the donors. Try 1o keep close ynchrony of
estrus between donor and recipieal,

Transfer of embryo

Embryo in catle and bulfalocs can be transferred by non-surgical and
surgical methods, However, in sheep and goal, the embryos are transferred by
surgical method. The non-surgical methad is easy and avoids surgical inlerventions
bul the results of conception is lower than surgical method,

* Embryoisloaded in ET eun and gun is passed through cervix to deposit embryo

in the uterine homn.

133 Non-surgical embryo transfer

*  Embryo should be transferred to ulerine homn ipsilateral to the ovary bearing
corpus luteum.

PROCEDURE .

* Examine the recipienl for the presence of corpus Iuteum and note down which
side of ovary having CL. o )

*  Load the ET gun with straw containing embryo, cover it with sheath and (hen
with the protecting sheath.

*  Passthe ET gun through cervix, . .

* Recipient if slrains epidural anaesthesia may be given using 2% procain
hydrochloride, _ )

* The proleciing or sanitary sheath is teared off while ET gun cnter throug
cervix. ) . - _

*  Embrvo by pushing the plunzcer, is deposiled deep into the uterine horn ipsilatera
to the ovary bearing CL. . -

*  Embryo should be deposited quickly with out putting much strain on the anima

*-- and any irauma 1o endometrium. .

* Embryo transfer must be performed by the skilled u:.n_ experienced person for

getting oplimum results.

RECORDING OF OBSERVATIONS

*  Recipient No.

*  Date and time ol last estrus

*  Presence of CL on right/lefl ovary

*  Qualityof CL

*  Slage and quality of embryo ransferred

*  Dalc of embryo iransler

*  Anyother observation like
~ Site
- Easyness of cervix ete.,
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Chapter - 40

SURGICAL TRANSFER OF EMBRYO

OBJECTIVE

Transfer ol embryao by surgical method in caltle, bulfalo, sheep and goat,
MATERIALS REQUIRED
Embryo, sterecozoom microscope, straw, langlevy pipelte, embryo lifer,

surgical operation table, roon. surgical apparatus, suture, lecal anaesthelic, antibiotic,
sequil, microscope, syringe, necdle, bluntneedle,

DESCRIPTION OF SUBJECT
Embryo can be transferred by surgical method in cattle, buflalo, sheep and

gozl. The conception results are ahways better with srugical ransfer of embryo.
The quality of CL and site ofdeposition of embryo can be judged by visual observation,

Taciliiating betier conception. In cattle and buffalo genital organs are exposed by .

[tank surgery, howetvir, in wmnmw.n:m,mca incision is made on the median to lines
alba, ventral side of abdomen Jjust before udder,

PROCEDURE

*  Withhold the leed for 24 hours belore operation.

*  Shave the skin area cranial to udder in sheep and goat and on the lefi or right
flank in cattle and buftato.

Clean it aseplically with savalone and 3% povidone iodine,

Adminisler 1-2 ml siguil (Triflupromazine HCH) 10 sheep and poat and 34 il to
cattlé and buflalo as a tranquilizer.

In casc of sheep and goat keep the animal in a veniro-dorsal position and restrain
properly. In cattle and buffaio operation is performed in standing position by
securing in cattle chuie,

Inject local anacsihetic 2% procain hydrochloride 10-15 as local infiliration in
sheep and goat and 20-30 ml in cautle and bufTalo.

Apply sierile draps over the site of operation. .
Make a lengitudinal incision ol 8§ cm berween udder and umbilicus (paramedian
laparotomy) in ease of sheep and goal. In case of cattle and buffalo make a
verlical incision on lower flank of thar side, the ovary ol which side contains
corpus luteum.

In¢ise abdominas! museles and peritoneum and enier into peritoneal cavity,

135 Surgical embryo transfer

* Retract the genital organs, see quality of corpus luteum. Note the side of ovary

containing CL. Embryo is deposited to hom ipsilateral to the cw.mJ. bearing CL.
*  Load the embryo in lang levy pipette under the stereozoom microscope.

* Make a punclure of uterine horn at greater curvature to m:mm:. the tip ﬂm_msmm
levy pipette fitted with a syringe. By pushing the pision o_,m.w::mo. n.HaJ.“S
deposited into the lumen of uterine hom. The lang levy pipette is then withdrawn.

* Reposition the penital tract after transfer c_.uacwwo. _

*  Suture the perilonium and abdominal museles with cat gut suture. Then sulure
skin with sitk thread.

*  Remove sutures on day 7 post transfer.

RECORDING OF OBSERVATIONS

Recipient No.

Date of last heat

Side ol'ovary bearing CL and its quality
Quality and stage of embryo transferred
No, of embryos transfemred

Dale of embryo transfer
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Chapter - 41

CRYOPRESERVATION OF EMBRYO

OBJECTIVE
To freeze the embryo for long term storage.
MATERIALS REQUIRED

Embryo, glycerol, PBS, stercozoom microscope, petridishes, embryo lifler,
freezing machine, LN, and its storage tank,

DESCRIPTION OF SUBJE cT

The utilization ol 1echnique of embryo (ransfer on large scale depends upaon
development of methods for long term storage of embryos. This would help in
*  Preservation of valuable germ plasm for [uture use.
Conservation of endangered species.
Transportation of genetic material across the country,

Allows disease tesling while embryos are held in quarantine,

PRINCIPLE

*
-

Y

For successtul long term prescrvation it is imponant to maintain the embryos
ina metabolically inhjbited state where not only cleavage is stopped, but other cellular
tunctions also must be greatly reduced or completely inhibited. Embryo may be
damaged during freczing cither by formation of large intracellular ice crystals or by
increased intracellutar concentralion ol solutes resuiting (rom dehydration of cel]s
(solution efTecy).

*  Fast freczing minimizes damage from the solution ¢ Mect but it leads formation
of large intracellular ice crystals that causes severe mechanical damage 10 the
cembryo.

L]

Slow [reezing prevents large ice erystal formation but it leads damage Irom

soluien elfect,

*  The oplimum coating rate would be iliat which js slow enough to prevent formation

of intracellutar jce crystals-and is rapid cnough to minimize expousre of cells 1o

the higher concentration of solutes,

—  Cryoprotectant is added to the freezing medium before freezing of embryos
and removed following thawing,

—  Glyeerol has most commonly been used as Eryoprolectant. It reduces ice
crysal formation,

B e LA A TEL

137 Cryeprosenvation of enthryo

PROCEDURE

Protocol of freezing embryos

* Selection of excellent and good quality embryos (Morula or carly blastocyst).

* Three step washing in PBS and 20% ICS.

*  Equilibralion in 1.0 and 1.36 M glycerol for 10 mins at room temperature.

* Loading of embryo into 0.25 cc cassou siraw and sealing the end with PVC.

*  Transfer the loaded straw into (he freezing machine,

*  Adjustihe cooling rate [rom room temperalure 10 -6.0°C (seeding lemperalures)
@ 4°C/mins.

*  Perform seeding cither manually or autematic at -6.0°C.,

*  Hold the embryo 2t -6.0°C for 5 nins.

*  Adjust cooling ratc from -6.0°C 1o -33°C @ 0.37C/mins.

*  Plunge the straws in LN, {-196'C},

*  Store inlo the LN, )l use.

RECORDING OF OBSERVATIONS

*  Donor Na. its breed and specics

*  Date of flushing

* Cryoproteclant used and its concentration
*. No. of embryo frozen

*  Quality and stage ol embryos

*  Straws identification.

Date of freezing
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Chapter - 42

THAWING OF FROZEN EMBRYO AND
REMOVAL OF CRYOPROTECTANT

ORJECTIVES

*  Te thaw the embryo.
*  Removal of cryoproleciant,

MATFERIALS KEQUIRED

Stercozoom microscope, micro pipette, lips. pelri dishes, bucket, embryo
lilter, sucrose, glycerol, DPRS.

DESCRIPTION OF SUBJECT

Embryos are thawed afler (2king out from liquid nitrogen conlainer by direct
dipping of [vozen straws into water bath al 37°C for 30 seconds. The cryoprotectant
is removed lollowing thawing,

PROCEDURE OF REMOVAL OF CRYOPROTECTANT

I. Serial dilution of glycerol - five step method
*  Take out embryo in the culture disc by cutting sealed end of straw.
*  Transfer embryo in 8% glycerol in holding media for L0 minutes.

" Transfer ENB in 6% glycerol in holding media for 10 minutes.
Transfer EMB in 4% glycerol in holding media for 10 minutes.
Transter EMB in 2% glycerol in holding media for 10 minutes.

* Transfer EMB in holding media for 10 minutes.

Finalevaluation of embryo (EMB).

M Three step method

Take out embryo in culture disck by cutting sealed end of straw.

" Transfer EMB in 0,95 M glycerol +0.33 M sucrose in holding medium for 5
nuLes,

* ranster EMB in 0.47 M glycerol + 0.33 M sucrose in bolding media for 5
RIS .

* Iransler EMB in 0.33 M sucrose in holding media for 5 minutes.

o ic M3 in holding media for washing for 10 minutes.

I11. Singte step method
Fote osembryo in cuiiure dise by culting sealed end of siraw.

139 Thawing of embryo

*  Place EMB in 0.5 M sucrose in holding medium for 5-10 minutes,
*  Wash in holding medium.
*  Final evaluation of embryo.
In routine practice, five step method i.e. scrial dilution method is prefered.
Preparation of eryuprotectant solutions for freczing and thawing of embryo
Three stock solutions are prepared ;
Solution A :

- 1. Mecasure 54 ml PBS and add 6 ml of heat treated serum = 60 ml ol solution of
10% serum in PBS (Solulion A).
Solution B :
2. Measure 27 m] of PBS + 10% serum {solution A)and add 3 ml glycerot using an

18 gauge needle and 30 nil syringe = 30 ml of a 10% cryoprotectant solution
{Sclution B).

Solution C :

3. To prepare 1.0 M sucrose :

— Weighout 34.2 g of sucrose and add PBS plus 10% serum until total volume
=100 ml, This is 34.2% (wi./vol.) solution (1.0 M). The solution requires at
least 30 minutes (o mix on stirring plate,

4. Passsolutions through a millipre filter 1o slenlze,
Volumes required for various ¢ryoprotectant solutions (ml)

“Solution desired Solution A Selution B Solwion C
PBS + 10% serum 10% glycerol 1.0 M sucrose
8% glycerol 1.0 4.0 -
6% glycerol 20 30 -
5% glycero! 23 25 -
4% glycerol o 20 -
2% plycerol 4.0 1.0 -
6% glveerol + 0.3 M sucrose 04 24 1.2
3% glycerol + 0.3 M sucrose 1,6 1.2 1.2
0.3 M sucrose 21 - 0.9

RECORDING OF OBSERVATIONS
Straw identification
Quality of stage of embryo al freezing
Date of thawing

Temperature

Time
Method of removal of cryoprotectan
Quality and stage of embryo atier thawing
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Chapter - 43

INVITROMATURATION AND FERTILIZATION
OFOOCYTES AND CULTURE OF EMBRYO

OBJECTIVES "
*  To study methods of collection ol oocyles,

*  Tostudy in vitre maluration of oocytes, in vitro ferlilization of oocytes and in
vitro cullure of fertilized egg/embryo.

MATERIALS REQUIRED

Ovaries, slercozoom microscope, CO, incubator, laminar flow, micropipelles.
embryo lifter, petri dish, scissor. forcep, liquid paraltin, DPBS. maluration, fertilization
and culture media, :

DESCRIPTION OF SUBJECT

I vitro maturation (IVM) and fertilization (IVF) are such biotechnological
tools by-which a substantial mumber of embryos can be praduced in'the laboratory.
There exist greater demand for such embryos in the modem research. The technique

is helpfull for:
*  Conservation of germ plasm. . _
*  Sexingand cloning of embryo. _
*  Production of transgenic animals.

*  Pharmaceutical farming,

*  Testing fertility ol semen and screening of bulls.

Major steps involved

* i vitro maturation of cocyvie.

¥ Iuvine fertilization.

4

* o fwvitro embryo development.

Qocyte collection Oucyles

Success of IV in uny species depends muinly on harvesiing ef zood qualily
oocyies,
Approaches
By slaughter or donor,
* By laparotomy.

141 b vitra maturation & fertitization

*  Laparoscopy.

Inravaginal aspiration of cocyles using ullrasonography.
*  Morbidovary.

*

Collection of cocytes from morbid ovary.is an easy and cheaper method.

Metheds of collection of oocyte from morbid ovary
®
"

Ovaries are obtained from local slaughter house,
Aspliatien of cocytes from the surface follicles.
*  Slicing ol ovary,

*  Isolation of individual [ollicles.

Aspiralion and slicing of ovary are casy and quick methods and routinely
used for cocyle recovery.

{u vitro maturation of nocytes
*  Oocytes in the ovary are maintained as a reserve pool and from this pool a small
number of follicles are remitled into the growing population every day.
Primary oocyles during prenatal life enter into mejosis and progress 10 the
diplotenc stape of prophase I (Germinal vesicie slage, GV) and remain arresled
shortly before ovulation.

The arrested oocytes at ovulalion under the influence of gonadotrophin hormones
Tesume meiosis,

¥ The oocyle undergoes germinal vesicle breakdown (GV.BD). extrude the |st
polar body and progress meiotically to the mctaphase - 1.

Such development from prophase I 1o metaphase 1l is referred as period of
00c¥1e maturation,

*  The aoeyle now get matured and become capable of lenilization.

The oocyte at metaphse 11 further gets arresied. This arresl is maintained until
egy is fertilized by spermatozoa.

At this stage meiosis is completed by extrusion of second polar body.

In vitro capacitation of spermatozoa

Spermatozoa undergous cerlain morphological and biochemical changes
betore (aking part in the process of lertilization. These changes provide capacity (o
spermatozoa 1o lertilize the pvum, The pracess by which spermalozoa gets ability 1o
fertilize the ovum is known as capacitation.

Capacitation accurs as a result of

¥ Decreased negative surface charye.

¥ Loss ol membrane cholesterol.

* Aninflux of calcium between the plasma and outer acrasome membrane.
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Capacitation enlminates in

¥ Acrosome reaction leading to fusion of out acrosomal membrane with

spcrmatozoa plasma membrane.

* Releasc of acrosomal enzymes.

Capacitation normally eccurs in female reproductive tract.
In vitro fertilization of matured oocytes

Iir vitro matured oocyles are co-incubated with {n vitro capacitated
spermatozoa which results in fertilization and formation of zygote.

Success depends upon

*  Time of sperm - epg incubation,

*  Mediumused,
b
*  Temperature,

*  No. of sperm co-incubation.

In vitre culture of fertilized egs/embryo

In vitro ferlilized eggs need to be cullured in a suitable medium for its
_ further development to the desired stage of development (morula or blastocyst) so
that they can be Iransferred into recipients or cryopreserved for further use,

PROCEDURE

I. Collection of ovary from slaughter house and transportation 1o the laboratory in
normal saline (30-35°C) within 1-2 hours ol slaughter.

- Ovarics are washed thoroughly for 3-5 times in lukewarm saline. '

2
3. Aspiration of cocytes from visible surface lollicles (2-6 mm in dia.) using 180

needle and 10 ml syringe.

4. Aspirated fluid is cenirifuged for 3 minutes at 500 rpm and pellet is transferred
in a tube containing 10-20 ml Hepes-buffered tyrodes medium (TL-HEPES)
and then poured into petridish for recovery of cumulus oocyle complexes (COCS)
Using siereozoom microscope. :

5. Evaluation and seleclion of excellent to good quality oocytes for i vitro
maturation.

6. COCS are washed twice in the oocyle maturation medium (Ham's F-10
supplemented with 10% fetat calf serum (FCS), 5 Mg cm_IE.__. 0.5 pg FSH/mI
and | pg/ml estradiol). ~ g i3 .

7. The COCS (10-12 oocytes) are placed in 50-100 ul droplets of the above
maturation medium in 35 mm petridish and is covered with para(Tin oil.

8. The COCS are cuitured in CO, incubator (5% CO, in air) a1 38-39°C for 24
hours and 95% retative humidity. ’

9. Assessment of oocyte maturation.

142 b vitrg maturarion & fertitization

A} Cultured COCS are denuded by repeated pipetting or vortexing for 2 minute
in TL-HEPES in 1 mt microcentrifuge lube.

B) The denuded oocyte is placed on a glass slide and fixed with metahnol-

- acetic acid (3:1) stained with 2% giemsa or 1% acetoorcin solution.

C) Examination of cocyle under phase contrast microscope for evaluation of
maturation (GVBD, MI to MII slages and presence of polar body).

In vitro sperm capacitation and fer(ilization

. Thawing ol [rozen semen.

2. Thawed scmen is layered on top of percoll gradient and tubes are centriluged al
800 g for 30 minutes.

3. Removal of lop layer immediately after centrifugation with pasteur pipelle.

4. Spermatozoa are washed with 10 ml sperm. TL supplemented with BSA 6 myg/
ml, Tube is cenlrifuged at 400 g for 10 minutes. Supernatant is removed unti]
100 plisleftin the tube,

5. Matured oocyte are washed with TL-HEPES then final washing will 1yrodes
fertilizalion medium containing 6 mg/ml BSA (essential falty acid [ree) and 0.25
mM pyruvale.

6. Matured oocytes (10-12 oocytes per drop) are then put in the 50 pl fertilization

‘medium drop containing 10 pg/ml heparin in a 60 mm petridish. The oocytes are
covered with mineral oil,

7. Infusion of 2 pl aliquot of sperm suspension @ 2 million spermatozoa/mi.

8. After insemination, oocyte and spermatozoa are coincubated at 38-39°C {under
5% CQ, in the air) for 20-24 hours,

2. At the end of cocyte spermatozoa coincubalion, cocytes are scparated and
washed in fenilized media,

10. Assessment of fertilization (The presencc of (wo polar bodies within the
perivitelline space. swollen sperm head in the ooplasm and presence of two
pronuclei, etc.).

In vitro embrye development

1. Probable zygotes are taken out from the fertilization drop.

2. Wash the zypote with [ertilization medium followed by embryo development
medium (TCM-199 + serum + epidermal growth factor). :

3. Culture these zygoles alongwith oviducial epithelial cells in a suitable embryo
development medium at 38-39°C under 5% CO, in air for 7-9 days.

4. Evaluation of embryos at 24 hour inervals for the embryonic development,

e
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Chapter - 44

AQUINTANCE WITH LAPAROSCOPE AND ITS
APPLICATION IN ANIMAL GYNAECOLOGY

OBJECTIVES
*  Toacquaint with the different parls of laparoscope and i(s use,

Application of laparoscope as diagrostics and therapewtics in animal reproduction,

MATERIALS AND EQUIPMENTS REQUIRED

"

o S.E.:o.wnouo and its accessories, animal, animal crale, scissor, povidone
todinc. amibiotic, procain hydrochioride, syrinpe, needle, pum boot, soap. lowel.

SUBJECT DESCRIPTION

. . w..uun..oma”cwc is an optical instrument developed on the principle olseeing
n believing”. It is one of the endoscopic equipments 1o visualize (he pelvic and
ucn_.c_a_._m_ organs. The endoscopic surgical technique performed in the abdominal
cavity is _n.::ag as laparoscopy. Application of laparoscope in animal reprogduction
IS a recent innovalion,

APPLICATION IN ANIMAL REPRODUCTION

*  Tnspection ol genital structure.,

D_um__oem ol various abnormalities of genital organs such as cystic ovaries,
ovarian lumor, endometritis, pyomelra, uterine lumer, adhesions of lallopian tube

and bursa,

Diagnosis of eclopic pregnancy,

Used tor surgical interventions like ovarieclomy, sterilization (laparoscopic asisted
vaginal hysierectomy), cryptorchidectomy etc.

Used 1o 1ake biopsy material from uterus and cervix,

To swdy ovarian follicular dynamics, ovulation and corpus luleum development.
Laparoscopic anificial insemination in sheep and goal.

Retrieval of oocytes for IVF experiments,

Retrieval and ranslor ol embryo,

[ntra fatlopian (ransfer ol gametes {GIFT).

EQUIPMENT AND ACCESSORIES

145 Lapurosiopy

* Telescope

— Ilis used to deliver light into (he sbdominal cavily. The telescope used lor
large animal is 10 mm in diameter and 66-90 ¢m long and for small animals
5 mm diameter and 29-30 em leng. The (clescope/laparoscope provides a
wide field of vision in the abdominal cavity.

* Fiber oplic cable

Tt 15 uscd to trannsmit high intensity light from a source of atleast 300 wats.
It has Iwo advantages. )

#  Toget highintensity light for betler illumination.

#  Elimination-ol'thennal injury.

*  Trocher and Cannla

— Tomake hole
—  Dimension is 10.0 mmin diameter and 23,5 cnvin length.

*  Video camers ..
~  TForprojecting surgical fictd anto a video monitor.

*  Electronic CO, gas insufflator.

Sterilization of equipment

*  Only wel sierilization is performed.
*  Instruments are soaked in chiorhexidine for 13-20 minutes and rinsed with distilled
water. The instruments are wipped and dried with sterile gauze immediately

aller washing.

PROCEDURE

Preparation of animal

*  Withholding of food for 24 hours and water (or |2 hours.
*  Restrain the animal in animal crush.

*  Xylocaine may used as a chemical restrain, if required.

APPROACIHES

*  There are mainly three appreaches for laparoscopic examinalion. They are
through :
— Left paralumber fossa
—=  Right paralumber lossa
~  Mid ventral approach

*  Right paralumber fossa in large animals and mid ventral iower abdomen m smudi
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animals are the preferred site for general diagnostic observations of genital
organs, .

*  The above site is prepared by clipping and shaving of hairs. Make the site
aseptic us ng Povidone iodine and savalon,

* Infiltration of local anacsthetic at the site of operation.

*  Make a small incision and trocher canula assembly is intreduced a( 2 slight
caudal angle into (he abdominal cavity. The trocher is then withdrawn,

*  The telescope is inseried and pointed towards different directions to visualize
the viseral organs.
*  Accessory probe is inserled through second ingis  ion 1o help in manipulating

different siructures while examination,

(Gias su/fation is practiced for 1mproving visualization. For insuffiation CO,
gas is passed in abdomen through a canula untjl slight abdominal distension is
evident.

*  The findings of laparoscopy can be recorded on video cassetie using TV camcra
or still pholographs using a special camera,

The telescope and probes are removed when laparoscopy is completed. Each
incision is closed wilh a single interupted sulures in the skin. '

*  Animal may be treated with antibiotics 10 overcome infections.

ADDITIONAL EQUIPMENTS

Depending upon the necessily the following insiruments are used.
Palpation probe : Used (o assess the consistency of the internal organse.g, palpation
of ulerus for diagnosis of fibrosis, ncoplasm ele. It is inscried through a separate
canula,

Biopsy punch foreeps : Biopsy forceps are handled from oulside for body cavity
through a cannula to take biopsy as in case of uterine lumor or ovarian biopsy for
hypoplasia cte. _

Rotation type scissors : Scissors with the facility of rolating (he opcrating cdges
from outside are used in surgical laproscopy 10 cut a organ/iissue.

Clip applicator : Uscd 1o occlude (he lumen of a small hollow organ or (ube e.g.
oviduet, specialized clips are applied through this applicator.

Irvigator pump : It is used (o clean the surgical area after surgical intervention or 1o
suck the excess fluid in the surpical arca.

Unipolar/bipolar coagulator : To arrest the bleeding of surgical site, this is used. I
can be anached to the operating instrument jtself.

Endovision with colour menitor : This is attached to the telescope a1 one end and
1o monitor a1 other end 1o visualize the internal orpans beiter.

LAPAROSCOPY EQUIPMENTS

Laparoscope
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INDICATION FOR LAPROSCOPY

L.

!

4,

Observation of physiological reproductive events
ay Owulalion.

b) Number of corpus Iuteum,
¢) Follicualrdynamics.

d) Pregnancy diagnosis.

Laparoscopy

In sheep and goat, the mid-ventral site is preferred over other sites for the
incision lo introduce laproscope.

Diagnosis of reproductive abnormalities.
a) Abscess, adhesion and tumors

by Cystic ovary

c) Hydrosalpinx

d) Inflamed uterus.

Surgical lapretomy

a) Oonﬁ_n. follicular fluid aspiration

b) DBiopsy of reproductive organs to confirm discasc condition
c) Cryptorchidectomy

d) Ovarieclomy

¢) Sterilization

Laproscopy in artificial insemination and embryo transfe

CONTRAINDICATIONS

1.
2

i
4,
5.
6.

Draphragmatic rupture.

Peritonitis.

Intraabdominal adhesions.

Advaneed cardio-pulmonary decompensation.
Coagulopathies.

Obstructive bowel disease.

COMPLICATIONS

1.
2

3
4,

o v

Puncuure of hollo organs.

Subculancous emphysema and pneumothorax.

CO, may cause peritonitig/initiation and post operative pain.
Surgical field is two dimenlional,

Thirmal injury from laproscope light source.

GAS embolisniand hemorrhage.

r technology
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Chapter - 45

ACQUAINTANCE WITH ULTRASONOGRAPHY
AND ITS APPLICATION IN
ANIMAL REPRODUCTION

OBJECTIVE

To study use of ultrasonics as a dizgnostic aid in various gynaccological

problems,
MATERIALS REQUIRED

Ulirasonic machine jelly, sedative and aninul/caule crate,

PRINCIPLE

Ultrasound waves are inaudible 1o the buman car and operale &t frequencies
ol 1 1o 10 mega henz {(MHz). Two types of ultrasound are employed in veterinary -

science,

1. Doppler phenomenon
2. Pulseeco principle

DESCRIPTION OF SUBJECT

Doppler phenomenon

*  Sound waves striking a moving objectare reflected 10 the lransmitling source at

aslightty aliered [requency,

The ulirasonic lelal pulse detector that is based on the Doppler phenomenon

consist ofa transducer and amplilier.

The 1ransducer (prabe) when applied to the animal's abdominal wall or inserted

into the rectum. emils a narrow beam of high-frequency waves (ultrasonics).

*  Movements ol the feial heart blood flow in felal (umblical vessels) or matema}
{uterine artery) circulation alter the frequency ol these waves, which are reflected
back to the probe, where they are converied into audible sound and amplificd
(camphones or speaker) or illuminated {oscilloscope).

Pulse-echo wltrasound

*  Pulses of ultrasound, generated by piozo cleeirie erystals in a transducer, on
contacting Lissues ol varving acouslic impedence (resisiance to the ransmission,

arereflected 1o the transducer. then comverted into electrical eneruy and displaved
on a cathoderay oscilloscope in various ways,

149 Ultrasonngrapin:

* A mode and B-mode arc the basic forms currently in use. .
* A mode (amplitude) is 2 one dimensional display of echo-amplitude verses

distance. . . . .
* B mode (brightness) produces an accurate (wo dimensional image o' soll tissue

cross section. The brightness of the dots on the omn:._omno_un _m.u:&nn—ﬁ_ __H“
various shades of grey. Comparable 1o a black and while succession, they wi

reveal any molion in the tissue being imaged.
This is the basis of B-made "real-lime" scanning,
B-MODE REAL TIME ULTRASOQUND , .
The major compenenls of an ultrasound machine are :

1. Anclecirical pulse generator.
2. A Iransducer. .
3. A scan converter and

4. Avideo display . .
* A high voltage clectrical pulse of a H.nE.anqomnno:am.nu:mnm.:E t:_u_mw_w“”””__%
__.m:m..gcnﬁ lo vibrale and convert omoa_:op_ lo :.:..c:u:_n& energy {u q.__u__: :F“
The reflection of these waves {eclios) from .:mmcn surfaces on reac :,mu:n_.
transducer, produccs an cleclrical signal —___E._m_ processed by a scan co
and displayed on a video monitor.

- Ry

i i -alor, tr: . A sem
Basic companents of ultrasonic machine: a pulse generator, transducer. a
-. -
cony érter and a videe display

i is altems i », the transducers are ol two types.
*  Depending on the display patterms they produce

A linear transducer produecs a reclangular m.u::.m_.. E_unﬁu.m.uw %__”uﬂ_ﬂm_a
transducer produce a seclor image. Similar 1o that c:,..m__nn.n_n..._:ta_w m_.w W i “__”m
aray type transducers are no:._:;_o:_.,__ :mn.ﬁ._ usm *.::.d a __ra_.:w.:..”..,. _uu o :._.,:_.n_ o1
./,:._.m. Transducers with Tow _.».mf,__.,?.dn_nﬂw o ..__..,xw.H_._N.._._JCHrm.._n.w on_ﬂ ”imc_‘. i :,?.
deeper ussues than higher requencies (30w 7.3 Milzy that mhage ©
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i OBSERVATIONS TO BE RECORDED
surface. The image produced by low frequency and high frequency transducers are

comparable o the view of a tissue as seen under the microscope at low and high 1. Exposure to the
magnifications, : A) Doppler
*  For scanning the uterus, the transducer is placed on the ventrolateral abdominal B) A-mode

wall {transabdominal) or in the rectum (transreciat) of the experimenlal animal, C) B-mode

. * Conlact between transducer and the skin or the rectal wall is made with coupling | t of wansducer
gell or vegetable oil. : 2. Placemen )
*  The ultrasound techniques, placement of ransducer and the earljest day after A} Transabdominal
maling, the diagnostic criteria and accuracy may be seen in the table. B) Transrectal “1{tN L S
e N L rid
* The 3.5 MHz transducer is used for trans-abdominal approach (goat, sheep e .
. y ¢ of transducer . vary- medinm and
and biich) and the 5.0 (0 7.5 MHz transduces for the transrectal route (horse, " 3. Typ Ultrasonograph c_._w:,m”wnm
catile and pig). A) 3.5 MHz (Transabdominal} large folli
*  Images of tissues seen on the screen are eilher black (non-cchogenic) or various B} 5.0-7.5 MHz (Trans rcctal)
sheds of gray (echogenic). . . - :
. . gray ( g ) . . . . 4. Pregnancy diagnosis (Earliest days after mating)
* Theurinary bladder. embryonic vescile and foeia] fluids appear black. : ¥
*  The fetal skeleton appears white., A) Mare
*  The felal membranes and maternal tissues appeares various sheds of gray, "BY Cattle .
_ . : . S0 alo -
Ultrasound techniques of,pregnancy diagnesis. .. .. . ... - |. . C) -Bull
e T ! D) Sheep and goal
Species Technique Placeinent of Days aflcr Diagnosisferileria .
transducer maling mu Hu_w
............................................................................... ' F) Bitwch
Iorse O-Mede RT Transrecial 0-)2 Cmbryonic vesicle A R . . _ .
10-60 Foelus 5. Diagnostic criteriain different species .
Canle B-Mede RT Transrecial 2320 Emhronic vesicle fvis A) Mare
and hearn beal mu Catile
Buliala B-Aode RT Transrectal 22-30 Embryonic vesicle/Tocius C) Bufhalo
and bearp heag
D) Sheep and zoat
Sheep & goar Doppler Transabdn 60 Foctal heant s , .
A mode Transobdominal 45-50 Foctal fluid E) Pig
I nuute RT Transabwdomnul $5.30 Facial plaveniome .
Transrectal Mi-40 Foetal Nuid mv Bitch .- . 2 )
_ . transrectal ransducer for e . :
Pig Doppler Transabdominal no Feta? fiean 6. Exposure of coul . h aof ovary- lollicle and
A-Mode Transabdominal o0 Focial Nuid 1. Follicular dynamics . Ultrasonograph of ovary
-hlwle Rt Frunsabdomina) 23 Allanioic Nuid . corpus luteum AO—LV
2. Corpus luteum shape and size
Bireh 3-Mlexle Ky Transabduminzl L] Focial Nuid

3. Reproductive abnermalities.
mﬁu_ﬂ”m_ time ST T e 7. Interprelation of findings :
Transducer
35MIH= (Transabdominal)
5.0-73 MHz {Transrectal)

Interprete the sonographs and write down the commenis.



ULTRASONOGRAPH OF BOVINE UTRUS

© Qbzrerrics &
Oynecelogy &
" Urology &
MO , Caerdiglony &
Yeterinsry ¢
AnleEn) aclence o
-4 Processing
Text
body earks

Frobes
.- Progras
térn video

e} Ex
R "o

Conceptus Heart- 35 days Feotus
pregnancy

Hydrometra/Mucometra Pyometra

Laboratory Manual an Animal Gynaecology 153

APPENDIX

Reproductive organs and their functions

Organs

Function(s)

Ovary

Oviduct

Uterus

Cervix

Vagina

Vulva

1. Production ofova

2. ?_on_co:o_._ of hormones
i} Estrogen, (ii) Progestcrone, iti) Inhibin, v} Activin
Relaxin

1. Picking up ol ova following ovulation

2. Gametes and embryo transport

3. Provides optimal environment for union of gameles ie. to
facilitate fertilization,

4. Oviductal fluid provides suitable environment for carly
cleavage of ferlilized epps

- Spermztozoa transport 1o the site of fertilizatjon
Nourishment of embryos

- Implantation and retension of the felus

Controls the life span of CL through PGT,alpha secretion
Helps in parturition

Post-partun ulerine involution

od

& voa

Acts as a berrier [or the cnlry of foreign agents

. Tacililates spermalozoa Iransport through cervical mucus
Acls as sperm reservoir

Selection of viable spermatozoa

Do N —

Organ of copulation _
2. Site of semen deposition during nalural service

Provides protection 1o the vagina
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Reproductive hormones

Appendic

Saurce Name Chemical Function(s)
nature
Hypoihalamus  |.  Gonadoirepin Releasing Peplide * Slimufales FSH & LH
Hormane (GnRH} releasc
2. Prolaciin Inhibitory Factor Peptide * Inhibits release of
{PTF} prolactin °
3. Corticotropin Releasing Peptide * Stimulates release off
Hermonc (CRH) . ACTH
4. Growth Hormone Releasing Peptide * Stimulatesrelease of
Hormmeone {GH-RH) grawth hormone
5. Growth Hormone-Inhibitory Peptide * Inhibils release of
Hormone (Somatosiatin){(GH-1H) growlh hormane
4.  Thyroiropin Releasimg Peplide * Stimulates release of
Hormone (TRH) TSH and prolactin
Anterlor 1. Follicle Stimulaing Hormone ~ Glycoprotein -~ * Siimulates follicular
pituitary (FSID) growth
* Spermalogenesis
' * Secretion of estrogen
2. Luteinizing Hormone (LH) * Glycoprolein ™ Causes ovulation
*® Corpus luteum forma.
tion and function
* Stimulates sceretion
of progesicrane,
estrogen and androgen
3. Prolactin{PRL} Peptide * Promotes lactation
* CL functien
4. Adrenocortico-trophin Peplidc * Release of gluco-
corticoids
Pasterlor Oxylocin Peplide * Stimulates vierine
pituitary conirmclions
* Helps in sperm and
egg trnsport
* Helps in panrition
Owvary 1. Estrogen Sieroid * Promotes sexual
behaviour

-

Stimulales secondary
sexual characicristics
Growlh and maintena-
nee of lemale repro-
ductive 1ract
Stimulmes uterine ;
cantractions :
Promotcs mammary _
duct growih :
Inilates ovulatory
surgcof LH
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Testes

Placenta

Uterus

Adrenal cortex

2

3.

4,

i)

Ll

Progesterone Steroid
Inhibin Glycaprotein
Relaxin Pepride
Androgen (tesiosterone) Sreroid

Inhibin Glycoprotein
Esirogen Steroid
Progesicrone Sieroid
Relaxin peptide

Prosiaglandin F,alpha (PGF alphs) Lipid

Relaxin Peptide

Glucocorticoids {Contisol) Sieroid

-

L]

Maintenance of
pregnancy

Feed back control of
gonadetrophin refease
Mammary gland
growth

Controls the rlease

of FSH

Dilatation of cervix
Relaxation of pelvis

Stimulales sccondary
sexial charactenstics
and behaviour
Devefopment and
nainterance of male
duet systermn and
accessory sex glands
Stmulales
spermatogenesis

Sce ovary

Sce ovary
Sece ovary
Sec ovary

Regression of corpus -
Tuteum

Ilelps in parurition
Sce ovary

Helps in panturition

Milk symhesis
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Measures of gu..cnp._n:eo efficiency

Agce ot (irst calving

Days open (service period)

First service conceplion rate {%)

Ovenll conceplion ratc (%)

Services per conceplion

Prepuancy rate (%)

Calving interval (days)

Calving pereentage

Age in months
Calving to conception interval
Animals pregnant at 1st service

x 100
Total animals bred a1 1st service

Total animals pregnant
x 100

Total animals bred

No. ol services in all animals

Tolal conceplions

No. ol animals pregnant
x 100

Total breedable animal

Days between successive calvings

Total animal calved

No. of calves bon
x 100

Total breedable znimals

- 090



