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Puberty

For all species, there is a critical requirement
for the attainment of a certain size in order

for puberty to be initiated
Cattle about 275 kg, in sheep about 40 kg



The most important hormones
influencing ovarian activity

Biochemical
classification

. Follicular develop-
GnRH Decapeptide | Hypothalamus Release FSH and LH
LH Glycoprotein Pituitary StlmuISE}ezeoc\:glt?otlr:)n and Formation of CL

: o Follicular development, Development of
FSH Glycoprotein Pituitary = s tollicles

Estradiol Follicle, placenta Sexual behavior _
hCG Glycoprotein Chorion ovarian P4 synthesis _

eCG Glycoprotein Chorion
PGF,, Prostaglandin | Endometrium Destruction of CL Luteolysis

_ . - : Inhibits follicle
Inhibin Glycoprotein Granulosal cells Inhibits FSH secretion development

Source Action in female Effect on ovary
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Pituitary
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Hypothalamus Negative Feedback

will regulate the tonic
release of LH to support
the CL until PGF,, causes

Graafian Follicle v CL regression
Increase Estrogen

Production will

Stimulate LH surge

Anterior
Pituitary
Progesterone
Positive
Feedback LH

Stimulate FSH Stimulate LH
Receptor Receptor
Inhibin

Estradiol

Stimulate Tonic LH release
Follicle Growth maintaines CL
arti = / Corpus Luteum

QETUACY - Initiates formation
Folhcle ki £ 0 of CL
Growth "

Graafian
Follicle




TABLE 15-1 FACTORS RELATED TO FEMALE REPRODUCTION

ANMAL
Mare

Cow

ONSET OF PURERTY (MO}

18 (10-24)

AGE ARST SERVICE (AVERAGE)

2-3 yr

LENGTH OF EXTROUS CYCLE (D)

21 (19-21)

4-24

Ewe

Sow
gitch

4-12 (first fall)
3-7

21 (18-24)
16-1/2 (14-20)

21 (18-24)

14-22 mo
12-18 mo
810 mo

6-24

C Uv;
Ewe

SU'fl'

TIME OF OVULATION
1-2 d before end of
estrous

10-15 h after end
of estrous

" 12-24 h before end

of estrous

30-36 h after onset
of estrous

Bitch

From Frandson RD, Spurgeon TL Anptomy and Physiology of Farm Animah, Sth ¢

1-2 d after onset of
true ostrous

2 Jd t:c;fmc cn(iihm estrous, ;Jf 2;'.;.1.ur rd 'd of

12-18 mo 6-12 mo

OFTINUM TIME FOR STERVICE

estrous

Just before middle of estrous to end of estrous
18-24 h after onset of estrous

12-30 h after onset of estrous

2-3 d after onset of estrows: or 10-14 d after onset
of proestrous bleeding

Philadelphin: Lea & Febger, 1992

GESTATXON PERIOD (D)
336 (323-341)
282 (274-291)
150 (140-160)

2 J-i_l'—_s. d) 114 (110-116)
9d({(5-19d) 63 (60-65)

ADVISABLE TIME TD BREED AFTIR

LENGTH OF EXTROUS
5d (45-7.5d)
18 h (12-28 h)

PARTURITION

About 25-35 d or second estrous,
about 9 d or first estrous only if
normal in every way

60-50 d

Usually the next fall

First estrous 3-9 d after weaning pigs

Usually first estrous or 2-3 mo after
weaning pups




Ovarian cycle

Follicular phase
Ovulation
Luteal phase
luteolysis



Phases of Folliculogenesis

Folliculogenesis involves 2 phases:-
An initial hormone-independent phase
--occurs In the neonatal and prepuberal ovary.

--the oocyte increases in size and activity and follicular cells undergo
mitosis and become granulosa cells

--primordial and primary follicles form

~ Hormone-dependent phase-->

--begins at puberty

-- granulosa cells acquire FSH and oestrogen receptors
--theca cells acquire LH receptors

--mitogenic effects of oestrogen—> proliferation.



Ovulation
-~  Mechanisms~>

--hormonal surge leads to increase In
enzyme activity; collagenase

--Iincreased intrafollicular pressure.
--neural

~ Ovulation—>rupture of ovarian wall
and follicle—>releases gamete.

~  Gamete transported and fertilised in
uterine tube.

Meiosis complete and polar bodies
formed at ovulation

Granulosa cells and theca interna
become luteinised—>form corpus
luteum(CL), a transitory endocrine
organ.

- Luteal phase—> progesterone secretion.

Formation, maintenance and
regression of CL under hormonal
control.

Life span of CL dependent on
|uter0phic LLH and |uteo|ytic PG2a. Ovulation. This drawing shows a rabbit cocyte, surrounded by the cu-
mulus oophorus, being expelled from the ruptured ovarian follicle.

(Based on Weiss L, Greep RO. Histology. 4th ed. New York: McGraw-
Hill, 1977) Fig.18




Ovulation




CL formed by Luteinization of stratum _
granulosa and theca interna cells Formation of the corpus luteum

The cells proliferate, hypertrophy and
become luteinised by deposition of
yellow carotenoid pigment

Lutein-->transforming into luteal cells.

- Maintenance of corpus luteum
Luteotrophic substances

In pregnancy the functional CL Is
maintained by LH from the pituitary
and placenta chroinic gonadotrophin.

LH Is luteotrophic in most species.The
preovulatory LH surge induces
formation and maintenance of the CL.

Species differences in life of CL and
production of progesterone. & R 4
Luteolytic PG2a. from uterus regresses i e Susiitiy Uterine &
CL -y '
» Embryo of ewe produces LH and an
antiluteolytic factor (PGE2) that

overcomes the luteolytic effect of the
uterus.




Ovarian cycle
1. Follicular phase
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TR Ovarian cycle

_H surge = progestrone T

PG synthesis 1, Histamine |

~ollicular rupture in stigma

Reflex ovulation in rabbit , queen , camel

Spontaneous ovulation in rat , cow ,
mare , bitch, . ..

Luteal phase :
Corpus luteum formation
Progestrone production




Ovarian cycle

Luteolysis :
Secretion of PG.,, from uterus

No general circulation of PG, = ( from ut.
vein to ov. artery )

Keeping the PG from metabolizing in lungs
Prog. in foll. phase = Ot. receptors in uterus+
After 10 — 12 days : inhibition removes
Positive feedback between Ot. & PG,



Uterine Horn

Prostaglandin synthesis
by uterine endometrium
is released into the
uterine vein.

Corpus
Luteum

Uterine
Vein

PGK

PGF is picked up by the

ovarian artery and delivered

back to the ovary where it

causes lysis of the corpus luteum.

W f‘:“

Ovarian
Pedicle

Uterine
Artery




Portal vessels
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Ovarian cycle (human)

Copynght © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

(a) Ovarian cycle

Gonadotropin secretion

Developing follicle Mature follicle Corpus luteum Involution  Corpus albicans
(from 2 months earlier) L <7
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Qvarian events

New follicles
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Preantral phase Antral phase

Follicular phase Luteal phase



Ovarian cycle (human)

pituitary hormones
(in blood)

ovarian cycle

>

ovarian hormones l

(in blood)

menstrual cycle
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Ovarian cycle (human)

Follicular Phase (9-20 days) Pituitary Hormones

1 . Ri Si ng Ieve I S Of Fq“i{le-sﬂmuluﬂnﬂ LI.I'I'EiI'IiIiI'ﬂ Hormone

Hormeone (FSH) (LH)

activates a follicle
2. Follicle matures and secretes

3. Hypothalamus detects rising
levels of and slows

secretion

9 U JEShL LE

5. Only 1 follicle develops an

eqq per 28 days




Ovarian cycle (human)
= Ovulation (About day 12)

1. Follicle reaches maturity an
releases much

2. ﬁ Causes a
ﬁ spike

3. ﬂ causes the follicle to r r)rJJr'
and release 2n egg

Ovum

wlcawd



Oestrus cycle

1. Pro-estrus :

= After luteulysis
= Follicular growth
= [onic levels of
Gonadotrophin

2. Estrus : .
= Gonadotrophin surge

= Standing heat  sexual behavior




Oestrus cycle

Estrus — Part of the estrous cycle, the periodic state
of sexual excitement in the female of most mammals,
excluding humans, that immediately rprecedes
ovulation and during which the female is most
receptive to mating;

The majority of mammals become sexually-receptive
(express estrus) and ovulate spontaneously at
defined intervals. This is sometimes referred as

being

The female will only allow the male to mate during a
restricted time coinciding with

Mammals exhibit a wide range in the length and
frequency of their estrous cycles.



Oestrus cycle

Met- estrus :

From ovulation to formation of CL.
Progestrone production

Die-estrus :

Active CL.

Ended with luteolysis



Secondary Follicle

Corpus Albicans

Days of the Bovine
Estrous Cycle

Regressing

Corpus
Luteum

Developing Tertiary Follicle
© Oklahoma State Universi

Graafian Follicle

Corpus
Hemorrhagicum

Early Corpus Luteum

Rondy Brodicy




Oestrus cycle

Estrus & Ovulation
Regressing CL

Developing
follicle

Cow Estrous Cycle

5 days to form
corpus luteum

7

(CL)

Increasing
progesterone

days 6 to 16
secretes
progesterone




Oestrus cycle

Follicular Phase

— PROESTRUS ESTRUS METESTRUS
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TABLE 15-1 FACTORS RELATED TO FEMALE REPRODUCTION

ANIMAL ONSET OF PURERTY (MO} AGE ARST SERVICE (AVERAGE) LENGTH OF EXTROUS CYCLE (D) LENGTH OF EXTROUS GESTATXON PERIOD |

Mare 18 (10-24) 2-3 yr 21 (19-21) 5d (45-7.5d) 336 (323-341)

Cow 4-24 14-22 mo 21 (18-24) 18 h (12-28 h) 282 (274-291)

4-12 (first fall) 12-18 mo 162 (14-20) 2448 h 150 (1}10-"60','
810 mo 21 (18-24) 2d{(1-5d) 114 {(110-116)

12-18 mo “6-12mo 9d (5-19 d 63 (60-65)

ADVISABLE TIME TDO BRETD AF TR

TIME OF ONVULATION OPTIMUM TIME FOR STRVICE PARTURITION

1-2 d before end of 3-4 d betore end of estrous; or 2nd or 3rd d of About 25-35 d or second estrous,
estrous estrous about 9 d or first estrous only if
NOrmal In every way

Cow 10-15 h after end Just before middle of estrous to end of estrous 60-590 d

of estrous

Ewve 12-24 h before end 18-24 h after onset of estrous Usually the next fall

of estrous

Sow 30-36 h after onset 12-30 h after onset of estrous First estrous 3-9 d after weaning pigs
of estrous

Bitch 1-2 d after onset of 2-3 d after onset of estrous; or 10-14 d after onset Usually first estrous or 2-3 mo after
true estrous of proestrous bleeding weaning pups

From Frandson RD, Spurgeon TL Anptomy and Physiology of Farm Animah. Sth £ Philadelphis Lea & Febige




Schematic of Bovine Reproductive Cycle (Female)

Birth Parturition
/bon(ﬁ
Gestation
Postpartum
/ Quiescence

ngr‘!an Early
Activity Estrous Embryonic

\ Activity Death

Ovarian & -
Estrous Fertilization

Cyclicity J Fatlure Conception

\slnsemmation




Proestrus
(3-4 days)

Anestrus
(Pathological)
(Variable length)

Diestrus
(ca. 15 days)

Pregnancy
(ca. 279 days

not inc. metestrus)

Metestrus
(2 days)




Equine ES@F@@]@ yle

* Photosensitive cycling
* Seasonally polyestrous

ESTRUS

e 5-7 days
* Estrogen increases
* Mare is receptive to the

stallion

Ovulation happens between
the last 24-48hours of estrus

DIESTRUS
* 14-15 days
* Progesterone increases

* Mare not receptive to the
stallion




Oestrus cycle

The Mare's Estrous Cycle

Estrus
Begins

Diestrus Ovulation
14-16 Days




Oestrus cycle

Pro- Die-

Oestrus cycle s estrus Met-estrus e Ovulation

(Day) (Day) (Day) (Day) time

17-24 620 34
Cow 1y 3* (5. (days)

Sheep 14-19 9.3 18-48 2-3

Species

10-12hrs.

10-14 After ovu.

Mid-end of
estrus

10-12

(17) (30)hrs.  (days)

19-25 2-12 2-3 1-2days
Mare 2-3 13-14 prior to
(22) (7) days (days) end of est.

15-56 9-10 24-42 hrs.

Bitch weeks B days ' ) after est.




i I S

Heat detec

= Standing heat : other co
= Flehman phenomt
= Vaginal discharge
= Vulva inflammatio
= Met-estrus bleedir




H eat d ete - Heat\Watch Transmitter within Patch

0 Recording Heat Detection Aids - Chalk
. Heat mount detE HeatWatch Estrus Detection
= Tail paste . !lm - oS3
I \ il llul | |
= Video camera j e 5‘&%
= [easer ﬁ“"? ' :

= Pedometer
= Temp. taking :

[ — 4

= Electrical reS|stance of vagina : decreasmg

during heat



Heat detection methods




Seasonal breeding

= Poly estrus : all year long oestrus cycle
( cow , sow , rat , mice )

= Mono estrus : one oestrus cycle in season
( wild mammals , some dog breeds )

= Bl estrus : two oestrus cycles in season
(most breeds of bitches & queens )

= Seasonally poly estrus : several oestrus
cycle in each season ( ewe , mare,
queen , camel , hamster , deer )



Seasonal breeding

= Short-day breeder : ( sheep & goat )

decreasing the negative feedback of
steroids on brain -»GnRHT -»GonadotrophinsT
s L ong-day breeder : ( mare , queen )

decreasing the negative effect of melatonin
oh Gonadotrophin releasing



Diagrammatic representation of the effect of photoperiod on ovarian
activity in the typical cat, horse, sheep, and goat. The bars represent
periods of ovarian inactivity (anestrum). The transitional periods for the
horse, sheep, and goat are shown by the hatched portions of the bars.



Suprachiasmatic
Nuclei

Estrogen
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Feedback

® 1997 Oklahoma State University
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REPRODUCTION IN POULTRY



testicules

(organes reproducteurs

fabricant les spermatozoides)
f

oviducte

fécondation ovaire
(1 seul spermatozoide (organe reproducteur

8 “l JiE




Reproduction In Poultry




