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Definition of hormones

synthesized and secr eted by ductless
endocrine glands

minute quantities

directly into the blood vascular system

Classic endocrine glands:

— pituitary, thyroid, parathyroid, adrenal,
pancreas, ovary, testis, placenta, pineal gland




Definition of hormones

* Reproduction
— pituitary, pineal glands, gonads, placenta
— adrenal and thyroid glands
— uterus, hypothalamus
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Chemical classes of reproductive
hor mones
» Peptide and protein hor mones

— Releasing hor mones, I nhibitory hormones
— Hypophyseal hormones

— Neurohypophyseal hor mones
— Placental gonadotropins
— Subunits

e Steroid hormones
» Prostaglandins
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Peptide and protein hormones
» Releasing hormones, (GnRH, TRH, CRH, PRH,
GH-RH)
— Peptide hormones
— produced within the hypothalamus

lportal vein

— Adenohypophysis
 Inhibitory hor mones

— Prolactin(PIH) ‘

TSH -
Insulin , glucagon

pltuitary




Releasing hor mones

» Gonadotropin-releasing hormone (GnRH)
— pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-
NH2 (MW of GhRH @1,182)
= Iegulatetherelease of FSH and L
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Control of FSH J@

LH and FSH arereleased into the
systemic circulation, traveling to
thetarget reproductive organs
(testes and ovary) wher e sex
steroid hormones ar e controlled.

Testosterone

Growdng Follicles
Serminiferous Tubules [Granuloss Calls)

Control of LH

L H sends the same message and
resultsin increased testosterone

production by thetestisdueto
L H effect on the L eydig cells of
thetestis.
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Releasing hor mones

e T hyr otr Opl Nn-r eleas ng Pathways of thyroid hor mone metabolism
hor mone (TRH) A "
— pGlu-His-Pro-NH2
(MW of TRH @362 )

= regulate therelease of
TSH, GH, and prolactin

(pyro)Glu-His-Pro-(NH,)



Releasing hor mones

 Corticotropin-releasing hormone (CRH)
— CRH isa4l1-amino acid peptide
= regulatethereeaseof ACTH

Emaotional stress
Hypoglycemia
Cold exposure
Pain




Peptide and protein hormones

« Hypophyseal hormones
— Glycoprotein, FSH and LH, prolactin
— MW of LH @B0,000 (bovine, ovine, procine,
eqguine)
— MW of FSH @382,000 (ovine, equine)

— MW of prolactin @23,000 (bovine, ovine,
procine)

« FSH,LH, TSH, ACTH - produced in basophilic
cells

* Prolactin— localized in acidophilic cells




 Prolactin

— Luteotrophic hormone (LTH): a cor pus luteum-
stimulating effect in mouse, rat, dog and cat

— 198 a.a, MW 23,300 and a 15-minute half-lifein

sheep
— Increasing in lactation (mamotropin)

— stimulating the pigeon crop gland to secret
“crop milk”




Peptide and protein hormones

* Neurohypophyseal hor mones
Oxytocin, Vasopressin (synthesized in hypothalamus)

4 Paraveniricular

leopIasmichuid

Posterior pituitary s
Stimulation of

l the N cell

release

PEmmHnr
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Peptide and protein hormones

» Placental gonadotropins

- PMSG (eCG, MW @70,000), a protein hormone
In serum, produced by fetal trophoblastic cells
of pregnant mares

« Thefunction of endometrial cups beginson day 36
until 120 days of pregnancy.

— hCG(MW @386,000), a protein hormone,
extracted from the urine of pregnant women
from 30-40 days of pregnancy

— glucocortocoid, estrogen, progestin, relaxin...




Endometrial cups

Endometrial cupsdevelop from cells of the
chorionic girdle, circumferentially around
the conceptus at a point wherethe
membranes of the allantoisand yolk sac
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Clinical use of hCG

1. One Step hCG Urine Pregnancy

Test 20
2. hCG isalso used to treat women
with certain ovarian disorders.
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Clinical use of hCG

» Athletesuse hCG toincreasethe body
natural production of testosterone which is

often depressed by long term steroid use.

R o Tl d v — s

« HCG therapy hasbeen found to bevery
effective in the prevention of testicular
atrophy and to use the body own biochemical
stimulating mechanismsto increase plasma

testosterone level during training.




Peptide and protein hor mones

Gycoprotein hormones

hCG - subunit ¢ : 96 a.a
subunit B : N-terminal specific
}:‘"{Flﬁf’fﬁ = for hCG
F‘l .H,|II='|lﬂ.|
i EWw W W
LH - subunit ¢ : 96 a.a

subunit B: 119 a.a specific for LH

FSH - subunit a¢: 96 a.a
subunit B : specific for FSH

TSH - subunit ¢: 89 a.ain human
subunit £: 112 a.ain human




Peptide and protein hormones

« Subunits, a, b

— b-subunit, unique for each hormone within a
species, determinesthe biological activity.




Chemical classes of reproductive
hor mones

« Steroid hormones
 derived from the precursor, cholesterol
« MW <500

— Estrogens (estradiol)
— Androgens (testoster one)
— Progester ones (progester one)




Cholesterol ——Hothyl group

Major Pathways in Steroid Biosvnthesis
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Chemical classes of reproductive
hor mones

» Prostaglandins

—agroup of 20-C unsaturated fatty acids
— MW: 300-400

— local hormones, short biological half-lifewith a
local action

— found In mammalian tissues, uterus and
prostata
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Synthesis of prostaglandin affected by estrogen

Estrogen 4
oxytocin receptors 4 Phospholipids
| nactivated —— Activated
Phospholipase A2 e Phospholipase A2 <=

Progesterone | Arachidonic acid

Prostaglandin H2

synthetase —~— l

Prostaglandin H2
Estrogen 1 Progesterone ) :

1. proestrus— estrus / l \

2. prior to parturition PGE PGF  PGD




Function of prostaglandins

stimulates R
vascular dilation

bronchiodilation
gastrointestinal and uterine contraction
Inflammatory response

mimics hor monesthat act through cyclic AMP

Inhibits  platelet aggregation

stimulates yascular constriction
bronchioconstriction
smooth muscle contraction, e.g. intestinal tract, uterus

lieie platelet aggregation (increases cCAM P)
vascular constriction
bronchioconstriction

gastrointestinal and uterine contraction




vascular uteroovarian pathwaysfor PGF24

Prostaglandin F2a Control of Luteolysis

Werine Horg, _amuiiy Progesteronz from
Frostaglandin synthesis = CL stimulates
by uterine endometrium % preduction of
s released into the = uterine PGF2a after
Lterine vein. e =/ day 13 in cow

Criduet

Cwarnan Pedicle

Uterine

branch of OV F'GF'\

FPGFZx is picked up by
ovarian artery through
counter current exchange
and delivered back to the
ovary where it causes

-_ Iysis of the CL

Ovarian
branch of OV

F‘GF into Artery

> Uterine Artery




vascular uteroovarian pathwaysfor PGFzq

Systemic uter oovarian pathway: L ocal uter oovarian pathway: Combined systemic and local
uteroovarian pathway:
hor se, rabbit sheep, cattle, (guinea pig, hamsters, swine
rats)?
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Clinical use of PGF2a i

Option 1 — Two Prostaglandin Injections

Inject
Frostaglandin

Inject

Dayof ¥ ¥

FProstaglandin

Estrous
Detection and
Inseminate

Induction of estrus

host Fepeat Estrus

Schedule 1 2 34 56 76 910 1112

i e e o i S S

FAAA52 33 34 35 9b 37 a8

Lutalyse

Inject Lutalyse
to those

with a CL 11 days

Palpation
to detect
CL

Inject Lutalyse to
those not getting
the 1st injection

Heal Clheck & Sreec




2 Corpus luteum/ PGF2a injection for
progesterone | induction of estrus
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Clinical use of PGF2a

induction of abortion/parturition
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Clinical use of PGF2a

X *"'__ induction of abortion/parturition




Clinical use of
PGF2a

induction of abortion
endometritis/pyometra
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Hormone receptors

e« Steroid hormones
—fat soluble, ableto enter all cédlls

—low concentration (estrogen: 10-150
pmol/L in non-pregnant female)

» Receptorsenablethetarget cdls
-to concentrate the hormone within the cell
-to dicit particular cellular responses

-to create a biological response on specific
binding




inhibitory hormone-binding site The steroid hor mone receptor Is
protein complex made up of three domains;
CDEU 1. amodulating N-ter minal

transcription-
activating

domain (transcription-
activation domain),

. a DNA-binding domain

. aC-terminal steroid-binding
domain.

DNA-binding domain hinge region

steroid
hormone 1.

Y
DMNA-binding site exposed

COOH




Hormone receptors

protein-bound

non-protein-
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Hormone receptors

Hormone

actions of
FSH and LH
In gonads

Target cells

actions of cholesterol

cAMP Response Element



Outside (
of cell '
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membrane

Hormone-receptor
complex activates
G-protein

B I
Inside
of cell ,
Inactive
G-protein
2. __Receptor binds hormone

Inactive
adenylate
cyclase

Activation / Deactivation Cycles for
G Proteins and G Protein-Coupled Receptors

{hur:igT;; * ‘
3
2Ll

A —_ B

Basal state Receptor

(Resting state) activation

Active G-protein
activates adenylate
cyclase

Active
adenylate
cyclase

cAMP

.

Other reactions

Activation { Deactivation Cycles for
G Proteins and G Protein-Coupled Receptors

|

Receptor Subunit
activation dissociation
to @ and Py



ﬁndmgm

a a - a a Receptor — - T X
\ C L) C ) . . . @, . . . Testosterone < Protein B
T "[‘ {Mv ‘;.\_"ID?'I]PL
I |
'~..__.5!__ /| l 'l‘mnsn::npt:l
\ T \ e \ \ RNA
1 }/ -""‘//‘ _—l; 'l‘l'anqlar.mﬂ
. Hypothal amus = = N —
—p _ ) ___J.' Fn]ypgplirte praduced
PitLitary - g

Testosterone causes beard and
body hair growth, promotes
the growth of the prostate
gland, contributes to male

E sexuality and muses bone and

Tests |l 8 musde growih
H\. -

. 5perm tubule

Testosterone stimulates cells in

the testisto produce sperm.



| nter conver sion of steroidsin target
tissues
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Progester one conversion in the placenta
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Synthesis and clearance of hormones

« Synthesis and clearance are main the
factors, which influence the hor mone
concentrations.

— The concentration of a hormonereflectsitsrate
of synthesis or secretion.

— metabolized by liver

— detection of the body fluids (plasma, urine,
saliva, feces...)

— reproductive condition, ex wild animals




Synthesis and clearance of hormones

 under the control of gonadotropinsin
pulsatile mode

)

— The secretion of testosterone changesin
pulsatilerate.

— varying from 3.5 - 20 nmol/L within hours

2

— The pulserate of E2 and P4 remains stable.




Synthesis and clearance of hormones

 Placenta gonadotropins (hCG, eCG)
— produced in high concentration

— longer half-life than the pituitary gonadotropins
 FSH, LH = 10-30 minutes
 hCG = 1.5days
 eCG = 6days
« equineLH > other species




Synthesis and clearance of hormones

e PGF2q —» 15-ket0-13,14-dihydr0- PGF2q

— Half life

e primary PGF2q < 20 seconds

» 15-keto-13,14-dihydro-PGF2+ = 8 minutes
— 25 mg PGF2q, IM In cows

« >90% excreted in theurineand feces (2:1) over 48
hours




Assay Methods

» Quantification of specific hormonesis
necessary for the endocrinological events.

steror for mones
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Assay Methods

* Immunoassay

— Radio-immunoassay (Berson et al., 1959), Sen:
10

— Enzyme multipled immunoassay technique,
Sen:10°

uoescine immunoassay, Sen: 102

A (Engvall et al., 1970s), Sen: 1012

nemiluminescence immunoassay, Sen 10°
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Sandwich EIA

1st incubation
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Step 1 Step 2 L.

Specific antigen is attached to Test specimen, which may or may  Nelelggl oIS HRIAV/< = AN

a solidphase surface not contain the antibody, and an
enzyme-labeled antibody
(conjugate) are added together

Step 3

Chromogenic substrate is added, which in the

presence of the enzyme, changes color. The

amount of color that develops is inversely

proportional to the amount of antibody in the test specimen.

color




semi quantitative EL1SA test

Color Guide

[ |

c2

C4

OVULATION TEST
.

el b TR .

Wiy i feade Capigd

o v E Bl Py i e B F O i

FE e bl [P e

Progestérone
nigfml

White

5

Faint Blus

4

5

Light Blue 7

B L L

Initial Rise in

Breed

Pvulaiiun
v K

£ L

Bright Blue |

e

- b

1) | 2 |
- -1 |
L = ¥ o
- > —d * If-.l: —
| Add milk sample i
: & .
| ond enzyme |abel led -
- e progesterone Py & —
." .
./’_"-[ * ‘Q:'/" o _,}
; S ' :
'\'. -

Microtitre plate with

& L
antibody ottoc hed 1o well o
N
_\rqu‘- ¥
(3) gt
-
—® o1
Add subsirgle
l to octivate @Al yme
-, »—

Well ofter milk
has been poured oway
and rinted

£ l i 4 b
Days Before / After the day of the LH Peak

Milk progesterane Oand
entyme lobelled progesterone

k-3
(4]

&

+ . .
T- Y-
wWell with activa led

enzyme producing red
Colour




O
"H The chemical luminol isoxidised by
N H,0O,, to produce a molecule in an

Luminol _ )
NH excited state. When the excited

c— electronsin the moleculesfall back to

I their ground states, light is given out.
NH, , ©

l + HEDE
0O
il
) Excited State

c—"°

il
NH-

44—
—0 0O

H‘"“‘D' 2
.+ \/
E'""""D v
lll Ground State — i
NH, 0 o=



Assay Methods

* | mmunoassay

— Radio-immunoassay (Berson et al., 1959), Sen:
10
« Competitive protein binding
— EIA (Engvall et al., 1970s), Sen: 1012
— Chemiluminescence immunoassay, Sen 10-1°
-Diagnostic aids
Therapy-monitoring




Monitoring the seasonal estrus activity of mare

ESTROUS CYCLE DAYS

N T R T it o
_,EE:I — WIMTER ANESTRL : —— R e &~ SRR |, SO |, e e e e o M T Oy e e EATEN AMESTRN ——
P T "I, Ay
= o 3 L |' Fi
o3 q! M_I b A , MV
52 o2l p B M M
b=l 1 f Pl | |
ag . | | ' | f | L ) Fav | I |
o i b l | | | | | |
8 4 t oA LA T TR | } -
£ i S wJ |\_.-’I (2] | ) l\. / I

: ——— = . A s Sy e

g ' o iy PO . i
AUME NOVERBER JECEMEER

JANUAHY FEMYARY MARCH APRIL

1201701 TrTHA

i 1 :
T e 281401 21401 41701 S04 G170 10 8/1001 9/17071 FO 0T 1 ’.J'_‘i M1
Anovulatory Faollicle —= E2 —e— 4 [ }afﬁ‘{ /vy )

----- Ovulatory Follicle —o-—
Subtropical Taiwan



Physiology of reproductive
hormones in the female

Estrouscycle
Control of the corpus luteum
Early pregnancy

Pregnancy and parturition




Endocrine control of cyclical reproductive activity

Pineal Gland

Inhibitory Stimulatory

—.— Melatonin j_

Suprachiasmatic
Nuclei

Gonadotropin
. . Releasing Hormone ._._._._

La commande du cycle owvarien

par I'axe hypothalamo-hypophysaire Hypothalamus

! ieurs Gn.R.H.
Hypophyse Anterior
A F.5.H. Pituitary
Estrogen
. Positive ‘ ‘ . . ' '
Feedback Estmg_en
Negative Low Frequency :
Feedback LH Pulses High Frequency
LH Pulses

. ovaire
Oestrogénes

Phase folliculaire

97 Oklahoma State University



CL life span
32 Estrus l'
Ovulation

Dayofcycle 13579 11 13151?1921135?911 1315171921 135..
CL life span BT ] 2 BIE T

Estrus e, L PR .,5:-..‘ il =t -..-,._. e
Ewe Ovulation 1 1 1

Dayofcycle 1357911131517 1357911131517 135......
CL life span SRR RS SRS R

ko T R, TR
- Ovulation 1 1 1

Dayofcycle 135791113151719211357911 1315 171821 138......
CL life span : . L . e e R m

Mare a8 q q

Day of cycle
CL life span R m
Queen Estrus o coitus T - Coitus - nonpregnant -

Owulation
Dayofcycle 13579... 21135? 13579 353?3941135?..

CL life span
Estrus
Ovulation
R B e N Y e G R e O TN S 8 e W O

Bitch

The duration of estrus, time of ovulation and dur ation of CL function in domestic animals




| nfluence of the
decreasing length of day light on
daylight the gvary function in
mares

Photor eceptors
In the eyes
neurotransmission

Increasing
day light
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rous behavior of mares
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L arge amounts of equine LH arereleased during an 8- to 9-day

period with ovulation occurring on the 3rd to 5th day.

Ovulaton Ovubton

LH 89 day]S':'I ogesterone

e

Estrogen : FSH
/ PGFla

DAY -4 -2 0 2 4 i 3 10 14 14 1é 1% 20 44

ESTRUS ESTRUS
CURRENT Dl ating D evel oping I aintained Regressing Dl ating
OVARIAN Follicle L CL CL Follicle
ACTIVITY:

Control of the corﬁus luteum



The Ovum

(GGraafian follicle
Azan_ 75

-  FA =fallicular antrum
- CR = corona radiata

- 02 = secondary oocyte
« £ = zona granulosa

- Tl = theca interna

» The oocyle is released along
with the corona radiata.
« Notice the clear ring just around

the ovum (arrow tip): this is the
zona pellucida
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Th&O& |I‘ltemﬂ 1. thecainternahasLH

i receptor and produces
LH Wi Selection e or anap
Receptnr / : * ; . granulosa cell has FSH
AMP Dominant Follicle receptor which causes
'\ Express LH ReceptoriecRIRE A== gonls
Cholesterol from theca and convert
l{_ PKA I it to estradiol. >
Testosterone / - dominant follicle has
L 1 | LH receptorson

granulosa which can
respondto LH todrive
progester one production.

cAMP cAMP'

Testosterone \ J
Each granulosa cdll

has appr oximately l“_ PKA
1500 FSH receptors

Estradiol
Granulosa = :%

b\  Follistatin
[

'1 L]
Granulosg, = i Growth factors
L e, p IGFs
P IGFBPs
IGFBP proteases
EGFITGF-alpha
. TGF-heta
“Gumulus  FGF
Cells GDF-9/GDF-9B
BMP-4.6,7
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Ovarlian steroidogenesis
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ovulation

« cumulus cells produce hyaluronic acid and
proteinsto cause cumulus expansion

* Increased blood flow to follicle (vascular
permeability 1)

_— Germinal Epithelium

. Tunica
hlbuginea

—Theca lnterna
—- Basement Membrane

4 ~ Granulosa




ey Preovulatory LH Surge BNy

Cumulus Y Increased Blood
Expansion Protein Synthesis Flow to Ovary and

in and around Follicl Follicle
Progesterone= Plasminogen Prostaglandin Vﬂﬁﬂﬂ'?{
Activator synthesis Permeability
Collagenase (inactive) PGE and PGF *
—Plasmin - v JF * Plasminogen

Oocyte cgllagenase(active)

Separates _
From Follicular Wall
Follicular Weakens

Wall \ f e F P .-._Z',-."."':




ovulation

» Triggersincrease protein and steroid
synthesis, and cellular differentiation within
follicle

Plasminogen Is converted to plasmin by

nlasminogen activator ( active collagenase ).

Prostaglandin stimulates smooth muscleto
contract and forcetheruptured follicleto
empty.




LH Surge
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Control of the corpus luteum

« CL Isresponsible for the estrous cyclicity.

» Uterus controlsthelifespan of the CL Iin the
cow, ewe, sow and mare.
— Estrogens initiate uterusto synthesizes PGF2q.
— Regression of CL isaccomplished within 48 hrs.




Control of the corpus luteum

— Estrogens—— endometrial oxytocin receptors
Initiate therelease of PGF24«, which causesthe
reaction of luteal regression.

— In ruminants, releasing of PGF2q Isinduced by
oxytocin secreted by the CL.

—Indog and cat, PGF2q¢ —> CL?




Control of the corpus luteum

LH stimulatesthe secretion of
progester one from small luteal cells
while PGF2zq inhibits secretion of
progesterone from large luteal cells
and causes degener ation of these
cells.

Corpus Luteum  Granulosa Theca Lutein
{I:Iigh Mag.) Lutein Cells




Early pregnancy

« Maternal recognition
— modification of PGF2q by the luteotropic
products from the conceptus and uterus
« Trophoblast proteins (cow, ewe, doe)
« Estrogens (sow, mare)
Intrauterine mobility of the embryo (mare)
? (bitch, queen)

antiluteolytic action or luteotrophic effect
to extend the luteal activity




Early pregnancy

» Trophoblast proteins (cow, ewe, doe)

— 0T P-1 secreteo
— bTp-1 secreted

— CcT P-1 secreteo

between 10 and 21-24 days
between 16-19 days
on Day 17

 to bind uterine oxytocin receptors
 to block theuterine PGF2qa secretion




Trophoblast protens

« Ovinetrophoblast protein (oTP-1, IFN- 7 )
— MW 18,000, produced on Day 10
— Iinhibiting the uterine oxytocin receptors
— Inhibiting the synthesis of PGF2a

—— PGF2 | ,PGE2 4




Estrogen (E) Oxytocin (OT) Progesterone (P)

LE/sGE

—

CONCEPTUS




Early pregnancy

« Conceptus-derived estrogens (sow, mare)

— estrone and estradiol 17- 8 converted from
progesterone on Day 11, Day14-18

— rapid enlongation of the blastocyst
— releasing of calcium, specific proteins
- o gltering an endocrine of PG to an exocrine PG

e metabolized to inactive PGFM
e« PGF2 — PGE2
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CONCEPTUS

Estrogen

Exocrine

Corpus
Luteum

Endometrium

If Endocrine

Counter Current System
in Mesometrium




Day 10 .., Ectoderm
Eoehrouie (Trophoblast)

 Thereisextensive mobility of the

vesicle
equine conceptus within the horns and @<« a
uterine body before fixation occurs Uterus )
between days 16 and 18. S

Yolk sac

?? Endometrial Prostaglandin ./
Synthesis Inhibitor, (EPSI) from
endometrium

Specular
EChUL‘&

S

Mesoderm




Time of maternal recognition of pregnancy

Day of Day of definite
recognition attachment

14-16 36-38
16-17 18-22
12 18
12-13 16

17




Corpusluteum & Pregnancy

 P4+from CL: cow, sow, goat, dog and cat
 Psfrom CL + fetoplacental unit: mare, sheep

Luteal-
Placental
Shift

[ Corpus
. Luteum

ELSR TS S AR L M e ) O L
2 4 6 B 10 12 14 32 36 40




Pregnancy

1. The sheep placenta produces enough progester one by day 60-
70.

2. L uteal progesteroneisrequired throughout gestation in cattle
and goats because their placenta secrete much smaller quantities

of progesterone.

Relative concentrations of progesterone (@) and estrogens (@) in maternal serum
(Adapted from Bedford, et al. J Beprod Fert, Suppl 16:1-23, 1872.]

Cattle

[ 30 B0 S0 120 150 O 40 &0 120 160 200 240 280
Days of Gestation



Circulating Hormone Concentrations
in Mares Dunng Pregnancy

0

| | | | | | | |
40 80 120 160 200 240 280 320

Dayz of Geszstation

|_ Chorionic gonadotropin

|- Estrogens - from owvaries

|- E=trogens - from placenta

|- Progesterone - from owvaries

V|

|- Relzxin



PLACEHTA

DHE & —* Testosterone

17 a-hydrokypregnenolone

Maternal blood

Fetal-Placental Unit

16-OH .Deh;.rdr-::-.

: A Liver
Cepiandrosterone : 45?
sulfata ; &
Fetal LE-?
compartment

Adrenal
Corfes

Dehydroepiandrosterone
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ey I Parturition

i . Corticotropic

Releasing
Adrenalcorticotrophic
Hormone (ACTH])

Hormone
/ / Removal Blocks Parturition
Infusion induces
parturition

Fetal

Adrenal
Estrogen
(Increase)
I.':urtmustemld e :
Phdtd,Caurtesy | ra Roj '%bhf'a-ﬁﬂrﬁ;}k. sEopyrightBo0y
Progesterone
Glucocamcmd (Decrease)

Prostaglandin Fo
(Increase)

% :"}._l_h.Gl.LtI 7

© 1987 Oklahoma State University



_Parturition

Fetal pituitary

ACTH

Fetal adrenal

Adrenal corticosteroids

Relaxation and
Feto-placental estrogens softening of cervix
pelvic ligaments,

L uteolysis of the Cotyledonsg/ perineum
CL of pregnancy myometrium

Réelease of PGF2a

Myometrial contractions

Incr eased : Expulsion of fetus
myometrial Oxytocin

excitability

Posterior pituitary




Parturition
» Prostaglandins are solublein fat and water,
Prostaglandins — passfrom cell to cell

e Actions
— smooth muscle contraction

— |uteolysis

— softening of cervical collagen

— developing

— movement of Ca?* between the myofibrils
« PGF2q,PGE t,PGI2|

v




Call 1
Gip jurction

Intermediate
filament

Thick filament
Thin filament

Membrane
dense area

Dense body

Mechanical junction
coupling cells

Gap junction for
electrical and
chemical communication
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Smooth muscle contraction

 Muscle protein: myosin and actin
— Calmodulin activates ML C kinase

Inactive myosin
light chain

MLC kinase =——=— l
(M*-ATP) + A <----> (M*-ADP-A) + Pi

,TF (M*-ADP-A) <-----> (M-A) + ADP

R..---'-'""" Ca + Calmodulin a'CtomyOS n
} complex

Ca**—Calmodulin cAMP |

lk
'"‘LC ATP

\__MLCK / :
eie ———J 7 contractions

Calcium-

Calmodulin\




TR, ——— Actin filament

ADP—ATP ————————— "Cocked" cross-bridge
Myosin filament

{a)

Binding sites
Ca* /| Ca*

[ s 5 e e e
inkaaa . : ; Linkage
iy -““"-‘ A

{d)

Cross-bridge pulls
actin filament

Smooth muscle contraction

. Calcium ions come from outside of the cell.

. Calcium ions bind to calmodulin-M L CK complex on myosin.

. Theenzyme complex breaksup ATP into ADP and transfersthe Pi directly to myosin.

. ThisPi transfer activates myosin.

. Myosin forms cross-bridges with actin.

. When calcium is pumped out of the cell, the Pi gets removed from myosin by phosphatase.
. The myosin becomes inactive, and the muscle relaxes.




Smooth muscle contr action

contractile focal
filament density

contracted - "
f =)

g

thin filamert thick filament

ll/:

relaxed

I
£ dizso
L~
L

e

Thetop view shows a relaxed smooth muscle cell. Notethefocal
densities and the network of actin and myosin filaments.
When contracted, the filaments slide together and pull thecell to a

mor e rounded appear ance.




Cigtt > calmo dulin

s ghal ﬁ trelease channel
endoplasmic

reficulum

) : at*- ATPasze
4'-'._[.-' F+F

Ca™ signal-

ATP. 'ﬁ‘r' P+F & ar ti rated
|::j,-"l'.|:|5|:|1 - _-_ A TPase

outside
of cell

Calmodulin mediates processes such as
inflammation, metabolism, apoptosis,
muscle contraction, nerve growth,
Immuneresponse....

Calmodulin isone of the primary
receptors of intracellular calcium.

4 Ca?* bind to calmodulin. At each
binding site, Ca interacts with oxygen
atoms, mainly glutamate and aspartase
side-chain car boxyl group.

calmodulin

calcium ion

;:; b

_-""'"-“ -

4

. . ¥
4 !
\

calmodulin
C-terminal domain

Song Tan, 2001




Parturition

« Actionsof estrogens
— contractile protein synthesis 4
— receptor s of oxytocin and PGF2q 1

— calmodulin synthesis %
— MLC kinase activity %
— gap junctions 1




Parturition

» Actions of progesterone
— gap junctions |
— receptor s of oxytocin and PGF2q |

— synthesis of oxytocin and PGF2q |
— calmodulin binding 1




Parturition

» Actions of oxytocin
— dependent on progesterone | , estrogens 4

— stimulation of receptorsin the anterior vagina
and cervix ——» oxytocin release

 increasing PG release
* increasing Ca?* release




Clinical aspects of reproductive
endocrinology

e Steroid hor mone concentrations ar e lower
In animalsthan in human. (estrogens < 1/10)

* Progesterone analysis give the most useful
infor mation on the reproductive status.

 Blood, milk, urine, saliva and feces are
sour ces for endocrine information.




Clinical aspects of reproductive
endocrinology

e Cow:

* Negative forecast (98%) is better than positive
forecast (67-90%).

— Estrone sulfate for diagnosis of pregnancy
 from Day 120, 96% accuracy rate
— Bovine pregnancy specific protein B for early

diagnosis of pregnancy on Day 30
v
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P, for postpartum ovarian activity

Ovarian cyst

| b
k.
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Diagnosis of the ovarian diseasesin cattle

Persistent CL or |uteal cyst

o

Ovarian
atrophy or
follicular cyst
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Treatment of bovine follicular cyst

/ Regulation of
Hypothalamus estruscycle

Hypophyse

Progesterone

- " boviime ovarian eyst

oy e following treatment
3 j;%

- :H1nlllﬁ.

ovulation stimulation or cyst luteinization or ovulation of cyst




Monitoring the treatment of bovinefollicular cyst

PGF2a in;j.
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Clinical aspects of reproductive
endocrinology

» Sheep:
— P, for early diagnosis of pregnancy
« P,in estrus: 0.15-0.25 ng/ml, in CL phase: 2-4 ng/ml,
In pregnancy from 60 days: 12-20 ng/ml

— Estrone sulfate (fetoplacenta) for diagnosis of
oregnancy from 70 days (= 88%)

Pregnancy specific proten, ovine placental
actogen for diagnosis of pregnancy




Clinical aspects of reproductive
endocrinology

o SOW.
— P, for early diagnosis of pregnancy
« P,In pregnancy: 20-50 ng/ml
— Estrone sulfate for early diagnosis of pregnancy
from Day 20- 26, 98% accuracy rate




Clinical aspects of reproductive
endocrinology

 Horse:
— eCG for diagnosis of pregnancy

— P, for ovarian activity
» Persistent CL exhibitslow P, value
» Presence of cyclic ovarian activity
« Ovulation prediction (88%)

— Estrone sulfate for diagnosis of pregnancy

— Testosterone for diagnosis of granulosa cell
tumor, cryptor chidism




* Dog:
— P, for preovulatory breeding
— P, for diagnosis of remaining ovarian remnant

— Testosterone for checking the secretory status
of the Ledig célls

— Confirmation of sertoli cell tumors: LH | , T |
(Cryptor chidism)

— Relaxin for confirmation of pregnancy status

Hormonal Patterns During Estrous Cycle
of Bitch

Progesterone

Arhitrary Plasma Concentrations

10 6 4 -2 0 2 4 8 12 14
Days from LH Peak




e Cat:

— P, for confirmation of ovulatory failure, P, | 10
days postbreeding (P, < 0.15 ng/ml )

— Estrogen analysis (from feces) for ovarian
follicular activity, completeness of an OHE

— Testosterone for evaluation of Ledig cell

function in the testis
— Relaxin for confirmation of pregnancy status

Estrous Cycle(s) of the Queen

A

Pro/Estrus [muovimted > Interestrus

1- 1Dduys

40 days




General comments

» Reference values developed by laboratories
are depend on the type of assay used.

— 1 ng/ml asthe basal value of P,

« Harvesting serum soon after collection
— RBC can metabolize P, to other steroids
— Temperature | , P, decline dowly
— Skim milk for the immunoassay of P,
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