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Hypothalamic Neurons
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Hormone Profile of the Estrous Cycle in the Ewe
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Development of the Hypophysis

ANTERIOR PITUITARY ORGANOGENESIS FROM CLASSICAL DAT"A

Dubois 1993 Reprod Mamm Man 17-50
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Neurons

 Cell body (soma; perikaryon) — Synthesis of
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* Peptide neurotransmitter synthesis

Transcription — Gene transcribes mRNA

Translation — mMRNA translated for protein synthesis

Maturation — post-translational processing

Storage in vesicles - Hormone secreted from vesicles



Hypothalamus

Mid-central base of
brain

— Optic chiasma

— 3rd ventricle

— Mammillary body

Nuclel

— Clusters of neurons

« Different functions &
stimuli for hormone
secretion

— Secrete peptide hormones

« Control pituitary activity

e Vascular connections

« Neural connections

FIG. 1-3. Hypothalamo-hypophys:al relationships. 1. Paraventricular | e
I tral t 3
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Figure 5-3. The anutomy of the typical mammalian hypothalamus and pituitary. The hypothalamus is a specialized ventral portion of the brain consisting of groups of nerve
cell bodies called hypothalamic nuclei. which appear as Tobules inthe figure. The surge center, the tomie center snd the paraventniculor nucleus (PVN) have directinfluence
on reproduction. The anterior and posterior pituitary  are positioned in u depression of the sphenoid bone called the sella wreiea. The right panel (frontal view) illustrates
the relutionship of the paraventricular nucteus (PVN). the surge center and the tome center 1o the third venincle and pitustary. The vertical line in the left panel (sagittal
view) represents the plane of seetion shown m the right panel. Notice that the third ventricle. a brain cavity, separates the lateral portions of the hypothulumus. AP =
Antenor Pituitary, PP = Postenior Pituitary, OC = Optic Chiasm.  (Gruphic by Sonja Oei)



e Vascular connection to
Anterior Pituitary

— Hypothalamo-hypophyseal portal
system

« Axons to capillaries in pituitary
stalk where GnRH and
Dopamine is released

« Blood to AP

— Superior Hypophyseal Artery
(SHA)

— Primary Portal Plexus (PPP)
— Secondary Portal Plexus (SPP)

— GnRH —releases LH and FSH

— Dopamine — Prolactin Inhibiting
Factor




Hypothalamohypophyseal Portal
Vasculature

 Hypophysiotropic
peptidergic or aminergic
neurons terminate adjacent
to the primary capillaries of
the infundibulum (3, 5) or
inungium adjacent to the capillaries of
erorpitary the short portal vessels (2)

 Neurohypophyseal neurons
project to the
neurohypophysis and
secrete neurohormones into
the sinusoids of the
neurohypophysis
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Hypothalamic Regulation of Anterior Pituitary
Hormones

Gonadotropin Releasing Hormone — GnRH
Corticotrophin Releasing Hormone — CRH
Thyrotrophin Releasing Hormone — TRH

Growth Hormone Releasing Hormone — GHRH
Growth Hormone Inhibiting Factor- Sommatostatin
Prolactin Inhibiting Factor — Dopamine

Prolactin Stimulating Factors - oxytocin,



Preoptic Area and Hypothalamus
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Neurotransmitters/Neurohormones

« Amino acid derivatives
« Cathecholamines: dopamine, norepinephrine, epinephrine
« Derived from phenylalanine and tyrosine

Hydroxylase Hydroxylase
X CH, ——CH — NH; CH, —CH — NH, oS CHy == CH —NH;
= COOH HO COOH s O COOH
OH
Phenylalanine Tyrosine DOPA
- L-aromatic acid
decarboxylase
OH (I)H v
|
CH ——CH,~— NHCH; N CH ——CH;—NH, | TR CHy — CH,~— NH,
- HO / HO~— /
Phenylethanolamine- Dopamine
O-methyltransferase B-hydroxylase
OH OH
Epinephrine ' Norepinephrine ' Dopamine

Lovejoy 2005; Neuroendocrinology 119-148



Hypothalamus
GnRH, PIFFGHRH, CRH, TRH

Hyphothalamo-Hypophyseal Portal
System

ANTERIOR PITUITARY GLAND
GONADOTROPHS
Follicle Stimulating Hormone (FSH)
Luteinizing Hormone (LH)
LACTOTROPHS
Prolactin (PRL)
SOMATOTROPHS
Growth Hormone (GH)
THYROTROPHS
Thyroid Stimulating Hormone (TSH)
CORTICOTROPHS
Adrenocorticotrophin Stimulating Hormone (ACTH)




Pituitary

e Anterior Lobe Posterior Lobe

» Adenohypophysis * Neurohypophysis
« Pars distalis « Pars nervosa
— Endoectoderm origin — Neuroectoderm origin
— Produces — Stores and releases
 FSH * Vassopressin
- LH « Oxytocin
« PRL
» GH * Intermediate Lobe
« ACTH - :
. ToH Pars intermedia

— Neuroectoderm origin



Hypothalamic Neurons
Melanocyte
Stimulating Hormone Releasing
Factor

Hypothalamic Neurons
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Paraventricular
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Neural Supply to PP
— Supraoptic nucleus
« Vassopressin-Neurophysin |
— Paraventricular nucleus
 Oxytocin-Neurophysin |
— Neurophysins

> Chaperone peptide forms complex
with oxytocin and neurophysin

» Hormone-Neurophysin Complex
Transported via axons to Nerve
Terminals in the Posterior Pituitary
Gland

— Neural stalk

» Axons release Oxytocin + Neurophysin
| or Vasopressin + Neurophysin | into
capillaries draining Posterior Pituitary




Neuro-Endocrine Reflex

supraoptic nuclei
—. paraventricular nuclei
w91 of hypothalamus

neurohypophysis

releases oxytocin
into blood

teat
stimulation /42

alveoli

myoepithelial
cells
milk&,  (smooth muscle)



Pineal Gland (epiphysis)

 Photoreceptor in amphibians

* Endocrine gland in mammals
— Influenced by light and season
— Secretes melatonin

e Melatonin Influences GnRH
secretion

— Long-day breeders - Horse

— Short -day breeders - Sheep



Female Reproductive Anatomy

« Ovaries
e Oviducts
o Uterus

e Cervix

* Vagina

* Vestibule
* Vulva
 Clitoris



Figure 2-7. Coudal view of the cow, ewe, sow and miane (mare with peomission froen Canaler, 0, 1 see additional reading ) reprodisctive
tracty fr e Tviestines have boen removed so dust the reproductive ot i in full view, The et s suspended by the beoad Tigament
(BLy which is attached donally and is contimons with the pensnesm. BL « Broad Ligament: lel. = Interconmsal Ligament; O =
Ovary; D0 = Oviduct: R = Rociune: Rgl” = Roctogenital Pouch: UH = Uerine Hom

Rectogenital
Pouch

Owviducet -

Mare ST -3 7,-“

Ovary 5 Rﬁctopnl %
ry . chh = ~ e
Owiduct

t 21 The reproducise organs m the ruminant (cow as an example). sow and mare as seen from midsagittal
Note the czlationship of the ract 10 the recrum. Modified froe Ellenberger and Baum (1943), Handbuch der

whenden Araromte der Huanxtiere, |8th Edition. Zietrwhmann, Ackerkoecht und Graw, ods. Permission from
_er-Verfag. New York



Female Reproductive Anatomy

« Ovaries
e Oviducts
o Uterus

e Cervix

* Vagina

* Vestibule
* Vulva
 Clitoris



Ovarian Architecture

« Cortex —outer zone
— Covered by germinal
epithelium A
Medulla — inner zone
— Loose connective tissue '

— Stroma continuous with
>

stroma of mesovarium at
hilus

most species

equine
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OVARIAN CYCLE

Primordial Follicle:
has unilamellar structure
contains 8 primaty oocyte
-—-gpproximate size Z0-30 pm

©

2 Early Primary Follicle:

has multlamellar structure

has g zong pellucida

contains & ptimary oocyte
--gpproximate size 45pm

3 Secondary Fdlicle:

has an antrum

contains a primary oocyte
—-approximate size |75-150 pm

4 Mature (Graafian) Follicle
contains a primary oocyte
(approximate size 125-150 pm)
until hours before ovulation
when meiosic | ic completed

presence of firct polar body
indicates cecondary cocyte

Y
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/ N\
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corpus s S
luteum o
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<« Theca cells

Zona Pellucida Oocyte
With Nucleus

Corona
Radiata

Cumulus Oopherus
(cumulus granulosa cells)

Mural Granulosa
Cells
Basement Membrane
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GDF, growth
differentiation
factor 9

BMP, bone
morphogenic
protein

AA —amino acid

SCF, stem cell
factor

LH-R, LHCGR,
luteinizing
hormone receptor

Oocyte — Cumulus Cells —P» Oocyte

GDF9
BMP15
BMP6

AA transporter(s) & Maturation
SCF A
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OVARY

Functions
— Gametogenesis — ovum, ova
— Steroidogenesis — estrogen, progesterone

Round, almond- or bean-shaped
— Depends on species

Paired

— Most species, completely surrounded by a thin
membrane, the infundibulum, which is a part of the
oviduct.

Suspended

— caudal to kidneys in sublumbar region by the
mesovarium (part of the broad ligament supporting the
entire reproductive system)



Ovarian
Histology

« Germinal epithelium
— simple squamous or low
cuboidal
« covers free surface of ovary
« basement membrane absent

« Tunica albuginea

— dense layer of connective
tissue beneath the germinal
epithelium

OVARY (PANORAMIC VIEW)
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Ovarian Hlstology

 Primordial follicles

— Immediately beneath the
tunica albuginea

— lacks a membrane

— separated from adjacent |
interstitial tissue by a e
single layer of follicular B2
(granulosa) cells B

* Primary follicles

— lifetime supply at birth /
— remain at this stage until
puberty

— most never ovulate,but |
undergo atresia L



Ovarian Histology

« Secondary follicles
— growing follicles

— Increase in number of layers of

granulosa cells
Zona pellucida

« Tertiary follicles

maturing follicles

antrum formation
* fluid filled space

oocyte on mound of granulosa
e Cumulus oophorus

granulosa layer immediately
around oocyte

« Corona radiata
Granulosa surrounded by

» Theca interna

» Theca externa

OVARY



¥ MATURE GRAAFIAN FOLLICLE

Follicular Fluid

P
e Xd

<« Theca cells

Oocyte
With Nucleus

Corona
Radiata

Cumulus Oopherus
(cumulus granulosa cells)

Mural Granulosa
Cells

Basement Membrane



Ovarian Histology

w
i "'
.

« Mature Graafian Follicle

— Same structures as tertiary
follicle, but larger

 Layers of cells & volume of
follicular fluid is greater

 Stigma-like structure forms on
surface of follicle to ovulate

« Size of Ovulatory Follicle

— Cow
e 15-20 mm

— Mare
e 25-70 mm

— Bitch, ewe, doe, sow
e 5-10 mm




Ovarian Hlstology

« Corpus hemorrhagicum
(CH)/Corpora
hemorrhagica

— newly ruptured follicle
— essentially a blood clot

« Corpus luteum
(CL)/Corpora lutea

— LH stimulates formation from
theca interna and granulosa

— temporary endocrine gland S i
* progesterone
« Corpus albicans
(CA)/Corpora albicantia
— remains after CL regresses
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¥ MATURE GRAAFIAN FOLLICLE
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Ovulatory Surge of Luteinizing Hormone

PREOVULATORY FOLLICLE
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Structural Changes During Luteinization
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Two Cell Theory for Ovarian Sex Steroid

Production
« THECA CELLS: Cholesterol to Progestins
(Pregnenolone and Progesterone and 17-alpha

hydroxy progestins) to androgens (testosterone and
dehydroepiandrosterone)

« GRANULOSA CELLS: Androgens to Estrogens
VIA AROMATASE ENZYME

« LUTEAL CELLS - Cholesterol to Progesterone



Steroidogenesis Before LH Surge

FSH

P:>A2 @ E.

17a-HSD

LH

A: Antrum; GL: Granulosas; BM; Basement Memb )
TI: Theca Int. TE: T Ext.: C: Capillaries Ch: Cholesterol; P: Progesterone; A,: Endrogen; E,: Estradiol



Luteal Steroidogenesis

Large Luteal Cells

P (Some Specie
> >
hP450$CCIl: 170-HSD A2 Arom E2

3B-HSD

F~———
.Ch@

3B-HSD

Ch: Cholesterol; P: Progesterone; A,: Endrogen; E,: Estradiol



Endocrine Effects of Progesterone

7
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and FSH Secretion
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Contractlo_n Development
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Duration of Luteal Function Across Species

Physiological Review 79:263
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Tubular Female Reproductive
Tract

« Oviducts, uterus, cervix,
vagina & vestibule

« Common basic structure
— Four concentric layers

* Serosa

(] M USCU Iaris e v ,,?u“i':”’;;:: smooth
* Submucosa | |

¢ M ucosa - | | Muscu laris



Female Reproductive Tract

 Suspended in abdominal cavity by a fold of
peritoneal lining

— Broad Ligament: supports vessels, lymphatics & nerves
to each part of tract
« Mesovarium
— Attaches to ovary at hi

» Mesosalpinx
— Supports oviduct

« Mesometrium
— Supports uterus




Body wall

Peritoneum

Broad ligament (mesometrium)

Body wall
Peritoneum

Broad ligament
(mesometrium)

Body wall

Peritoneum

Figure 2-6. Embryonic development of the broad ligament. Initially, the uterine horns develop dorsal to the peritoneum
(A). As the development continues, (UH = Uterine Horn: R = Rectum). it pushes into the body cavity (arrows in B) and
eventually becomes completely surrounded by a layer of peritoneum (C). The broad ligament consists of two layers of
peritoneum which "sandwiches" the tract between them (B and C). Each layer of peritoneum is continuous with the
peritoneal lining of the body cavity. (Graphic by Sonja Oei.)



Figure 2-7. Coudal view of the cow, ewe, sow and miane (mare with peomission froen Canaler, 0, 1 see additional reading ) reprodisctive
tracty fr e Tviestines have boen removed so dust the reproductive ot i in full view, The et s suspended by the beoad Tigament
(BLy which is attached donally and is contimons with the pensnesm. BL « Broad Ligament: lel. = Interconmsal Ligament; O =
Ovary; D0 = Oviduct: R = Rociune: Rgl” = Roctogenital Pouch: UH = Uerine Hom

Rectogenital
Pouch

Owviducet -

Mare ST -3 7,-“

Ovary 5 Rﬁctopnl %
ry . chh = ~ e
Owiduct

t 21 The reproducise organs m the ruminant (cow as an example). sow and mare as seen from midsagittal
Note the czlationship of the ract 10 the recrum. Modified froe Ellenberger and Baum (1943), Handbuch der

whenden Araromte der Huanxtiere, |8th Edition. Zietrwhmann, Ackerkoecht und Graw, ods. Permission from
_er-Verfag. New York



Oviduct or Fallopian Tube

Supported by mesosalpinx

— Open pouch or bursa for
ovary;, differs among species

Functions
— Ovum transport

— Sperm storage &
capacitation

— Fertilization

— Embryonic development
Ciliated epithelial cells

— Transport

Nonciliated epithelial cells
— Secretory




Oviductal Anatomy

Infundibulum
— Funnel-shaped proximal end
— Fimbriae

— Captures ova Z\

Ampulla
— Ovum transport :

Ampullary-Isthmic Junction
— Site of fertilization

Isthmus
— Sperm reservoir
— Early embryonic development

Infundibulum

Ampulla Isthmus

|

]

nnnnnnnn




Figure 2-10, Relation

ship of the mesosalping

10 the ovidoct in the caw,

ewe, sow and mare, The

infundibalum s a deld

cate membrane-like com

ponent of the oviduct,

which ix in close apposi

ton to the ovary. Arrows

mdicute the direction of

oocyte fembeyo transpont

within the oviduct toward

the wierus

AF = Antral Follicle

CA = Corpus Albicans

If = Infundibulum

Ms = Mesosalpins

0 = Ovary

OD = Ovidogt

UH = Uterine Horn

UOL = Utero-Ovarian
Ligament

UL =Uterine Lumen




Oviductal Secretory Proteins

Organ specific
Region specific
Cycle specific

— Quantitative & qualitative
differences

Interaction with
— Ova

— Embryos

— Spermatozoa

Growth factors




Tubo-uterine Junction

e Valve-like structure

» Regulates passage of
— Embryos to uterus
— Spermatozoa to oviduct
— Other substances: block
to entry into the oviduct
« Area of accumulation of
Sperm for movement
Into the oviduct




Uterine Histoarchitecture

— Endometrium

Luminal

epithelium
Stratum _|
compactum
— — Artery
Lamina_| :
propria L Myometrium
sponsgtirggzm 1 — Perimetrium

i

Inner circular_|
muscle

i

Quter _|
logitudinal
muscle

R.D. Geisert
Endometrial Gland & L. Burdett

Vein



Ovarian artery

Arcuate artery

Radial artery

Basal artery

Spiral artery

\//Endometrium

‘/{yometrium

Uterine artery



Functions of the Uterus

* Primary functions
— Sperm transport to oviducts
— Luteolysis & control of cyclicity
— Development of the conceptus
— Maternal contribution to placenta
— Expulsion of fetus and fetal placenta



Uterus

« Unique nomenclature
— Serosa = perimetrium

— Muscularis = myometrium
— Mucosa + submucosa =

endometrium
« Lumenal Epithelium
 Superficial Glandular
Epithelium
« Glandular Epithelium

« Most species have two

uterine horns (cornua)
— Classification based on
degree of development of

uterine body

_ W\ [/ &% =y
| SN ; . 5
/\\ \_\:\" R > oy Q
= -l "‘ { = ’{l 3 )
e~ § o€
N

FIG. 1-7. Cross section of uterine horn. 1, Mesometrium: 2,
perimetrium; 3, myometrium; 4, endometrium; 5, collagenous
connective tissue core; 6, surface epithelium; 7, compact
ayer of lamina propria; 8, spongy layer of lamina propria; 9
endometrial glands; 10, internal (circular) layer of myome-
trium; 11, middle (vascular) layer of myometrium; 12, external
(longitudinal) layer of myometrium



Uterine Classification

* Duplex
— marsupials, lagomorphs, rodents

— 2 cervices, 2 separate horns, no uterine body W 4

— Facilitates multi-sire and multi-treatment
experiments

 Bicornate (cow/ewe/mare)/Bipartite (sow)
— Moderate fusion (bipartite)

— cow, ewe, doe, mare
« 1 cervix, 2 uterine horns, 1 uterine body

— Minimal fusion "
— sow, hitch, queen
« 1 cervix, 2 uterine horns, 1short uterine body
« Simplex
— primates
— 1 cervix, no uterine horns, prominent body

1)

l|| Rabbit

Mare



Uterine Anatomy

Figure 2.1 Donal view CTRN OBUCTIVE 1cn Trom the ¢ und ewe. Left panels ioe intact, Specumens in il nghe Figure 2.8 Dorsal ssew of excoed reprodoctive s (e the sow s mare. Lot paeedy o ietact specimens.  Speomwns
panels have been opened 1o expose the interior of the trxt. AV = Amtetor Vagmu BL « Broad Ligament (mesometria in Whe oght patels have been opened 10 expone (e itenior of the trat. AV = Anternn Vagima: BL = Beond Ligaanen
portion ), C = Camincle CX = Cervis; EUR = Extensd Uterine Bifurcation; TUB = leternal Uterine Brfurcation: L= Labsx, O = (mesamsrial portioay, CX = Cervix: EUB = External Userine Bifurcation: L Labug O » Ovary; OD « Oviduct; TF = Trasene
Ovary; OD » Oviduct; U« Urinary Riadder; UH = Uterine Hom; Ve = Vestibule: Vo= Vitva: Tipof forceps s in fomix vagua Fold: UB » Urinary Bladder; UnB = Urerine Body: UH = Lierine Home Ve = Vestibuke: Vo = Vulva




Subprimate vs Primate Mammals:
Distinctions Regarding Tubal Pregnancy
and Reqgulation of Lifespan of the Corpus

Luteum (CL)

* Primates
— Tubal Pregnancy
— Uterine Independent Menstrual Cycles

« Subprimates
— No Tubal Pregnancy
— Uterine Dependent Estrous Cycles



Endometrium

Mucosa + submucosa
— Epithelia
e Lumenal

— Endometrial Glands
 Glandular Epithelia

« Superficial Glandular
Epithelium

— Blood vessels g
— Lymphatics ‘
— Stroma e | R

o Stratum Compactum o | &

Luminal - . I , ZE Tl - Endometrium
epithelium \_ = 4

Stratum _|
compactum

— Artery

- Myometrium

Stratum _|
spongiosum

— Perimetrium

muscle

» Stratum Spongiosum S Ea

Endometrial Gland



Uterine Gland Life Cycle in Sheep

Parturition

PND56 .« -5




Progestins Inhibit Endometrial Adenogenesis

No Glands, No Histotroph, No Pregnancy

Control -

- Acyclic
Infertile

Adult Sheep




Figury 2. womed utee

Comparative Anatomy

« Ruminants
— Caruncles hbtor:
« Devoid of glands g e

« Maternal portion of placentome

 Vascular sites of attachment to
Cotyledons — the vascular fetal
portion of placentome

 Sow and Mare
— Endometrial folds

* Primates
— Very dynamic

— Cyclic sloughing of
endometrium (menstruation)
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Human Endometrium

UTERUS: PROLIFERATIVE (FOLLICULAR) PHASE

| Caumnar saithalue

2 Supethow
Wnne PP

) wiganduat
larena i

4 Daasl larana pragne

b o mesow Mers
el

£ Lo Misce (oee
1

1 Artwrey

v
a‘.ﬁ\??}?

e 13_
L o" - "“

-'. ‘
o:‘s-’ 1"}.'4

Stain. hematoxylin-ecosin. 45«

B Urtenne s (s}

§ Cotladt artery

10 Uetite ancde (1 x)

1 mviergleneuiar aerraih
Masew Leey

2 etalitial GoITRER YR
nasue

3 Snzath masan iy

Sezzang

NG 52



Human Endometrium

UTERUS: SECRETORY (LUTEAL) PHASE

» Secretory Phase
— Endometrial

thickening e gy (00 2

« Glands
— 7T secretory activity
— T distention
— 7 tortuosity

— Stromal edema A AN
— Coiled arteries more ANl

superficial Wsai W o



Human Endometrium

UTERUS: MENSTRUAL PHASE

« Menstrual Phase By
— Loss of superficial: g &
. Epithelium Tl ¥
 Glands _;_
« Stroma
« Vessels %
— Necrosis | g )
— Deeper structures Intact S ol N T



Human Endometrium
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Uterine Gland Life Cycle in Sheep

Parturition

PND56 .« -5




Uterine Prostaglandins

* Produced by endometrium
— Arachidonic acid

— Specific timing for pulsatile PGF
release — estradiol and oxytocin

— Uterine irritation/infection

 Luteolytic A QL oAl
— Vascular spasm " A
— Direct effect on luteal cells " 1%
« CL sensitivity A o
— Timing
 Mare, cow, ewe, doe vs sow
— Dose

e Sow & ruminants vs mare
— Vascular anatomy Figure 0.

A

( \
| "‘: :I_','



The Uterus Regulates the Life Span of the
Corpus Luteum.

Hysterectomy

Progesterone
Progesterone

1 10 20 1 10 20
Luteal Phase Luteal Phase

; L
DS . ;
N . % 0’ .
. . L L
. e\ 0 g
CY . 0 RS
R . ¥ -

Intact Animal Hysterectomized Animal



Uterus-Ovary Connection

Uterine Homm v e

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

Oviduct

Uterine
Vein

Ovarian
Pedicle

PGF

PGF is picked up by the
ovarian artery and delivered
back to the ovary where it

causes lysis of the corpus luteum.

N’GF

Ovarian
Artery

Ewe



Cervix

Separates uterus & vagina

Muscular organ w/constricted lumen
— Well developed circular muscle tatom o el R
— Many elastic fibers os

RF " « Mypothalamus

— Highly folded mucosa anterior A"

. . . piturtary _
— Mucous cells in epithelium P g
« Thick tenacious mucus i)
. progesterone Ld estrogen Leukocytes
« Cervical plug o R -
— Species variation cotrachion & r @

Endomelrium copacitation

¢ Anatomy secrehion
 Physiology

Seals to protect uterus e s
Ferguson Reflex

_—R ), §) olia dect
- e

T ) SECTElOrY
P
‘l—‘\:;;:._g' cell

Cervical mucus
biophysical properhes
biochemical properties

sperm filter

Micelles
macromolecules
micromolecules

prostagianding

seminal enzymes

Fic. 2-24. Comparative aspects of the anatomy and physiology of the cervix



Figure 2-15, Excised corvical tissue from the cow, ewe, sow and mare. The cervix Of the cow and ewe have distinet, well
developed protrusions called cervical nngs (CR). The sow has intersdigitating peominences (IP). The mare has no cervical
rings but has many longitwhnal cervical folds (CF) which are continuous with the endometrial Tolds of the vlerus, Ammows
mclicate the pathwary of the cervicid canal from the anterion vagina (AV ) towastd the utens. AV = Aaterior Vaganss, CF = Cervical Folds:
CR = Cervic Rings: FV = Fomax Vagina: [P = Inerdigioting Prosainences: U= Uterus




Cervix of the Mare

« Dramatic cyclic changes
— Length
— Diameter
— Tone

« NoO mucous glands

=Ny ¢ R
® S I m p I e m u SCU I ar rl n g FIG. 1-9, Vagnal pomon of utenng cenvi. A, Cerg- esins ar[?a?. g :;E'SIV‘.G '—._
Vagnnscopc view, 2, medan secion
— Easily dilated




Vagina & Vestibule

« Female copulatory organ
« Vagina
— From cervix to hymen

— Fornix
« Recess around cervix
e Absent in sow and bitch

— Mucosa undergoes cyclic
changes

» Used to stage cycle in bitch
* Vestibule
— Hymen to vulva
— Urethral orifice
— Suburethral diverticulum ...
« Cow & sow e S < o



Vulva & Clitoris

 Vulva

— Labia
 Humans
— Labia minora
— Labia majora

— Commissures

— Two constrictor muscles

e Constrictor vulvae
— Striated
— posterior

« Constrictor vestibuli
— Smooth
- anterlOr ata. 1, Dorsal commissure; 2, or l'rx;--. of vestiudar glands;

3, jocabon of vestibular bulb (beneath darker mucous mem

brane), 4. wuivar labium; 5, ransverse frenutar fold (clitoral

prepouce), 6, cldoral glang, 7, ventrai commissure. inset clito

18l glans. 8, Transverse lrenular fold retracted. 9, franulum

- - 10, openings of latera! sinuses; 11, opening of median saws

® CI Ito rIS 12, locations of frenular sinuses: 13, citoral fossa, 14, lata
recesses. 15, locations ol ventral sinuses. |Locations of s-

nuses adapted i part from McAllister, R A, and Sack, W.O.

idontitication of anatomic features of the squine clitors aa po-

— Homologue of penis ftl grown sies for Tayloroln equgenitats. J. Am. Vet g s e
» Erectile tissue




