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Embryogenesis

Sexual Sertoli cells secrete anti-mullerian hormone (AMH), causing Leydig cells to differentiate and
produce testosterone.

differentiation

Testicular

descent

Primordial germ cells originate from yolk sac and migrate by ameboid motion to the gonadal
Undifferentiated gonads are associated with the mesonephros and progressively increase in
size; the paramesonephros develops beside the latter.

In XY embryo, the SRY (Sex Related Y) gene is activated and codify for Testis Determining
factor (TDF). Testes develop.

Male duct system develops, alonc with penis, scrotum, and accessory sex glands.
Paramesoriephric duct degenerates.

Testes lie in a retroperifoneal position, attached to the ligamentous gubernaculum. Peritoneum .
infiltraie gubernaculum in inguinal region, allowing the vaginal process to form. -I-e S -I- I ‘ O | O re
Gubernaculum penetrates the inguinal ring, rapidly expanding. This growth mechanically

moves testes intc the inguinal canal.

Rapid regression of gubernaculum and visceral growth “push” testes in the inguinal ring.

As testis is moved deeper into the scrotum, it is completely encapsulated by the inner layer of
the peritoneum, forming the visceral vaginal tunic; the outer layer forms the parietal vaginal

tunic. Gubernaculum has regressed to a smallligament.

Discesa

Differenziazione
sessuale e discesa

dei testicoli

» Migrazione delle cellule
germinali primordiali

Figure 4-4. Migration of Primordial Germ Cells from the Yolk Sac

Parinmesonaphiic duct — T
} g

Migration of pri-
mordial germ cells
from the yolk sac
into the midgut re-
gion of the embryo
as seen from a lat- -
eral view,

Into the Gonadal Ridge

Primordial germ
cells migrate by
ameboid motion
around the midgut
enter the mesen-
tery and establish
rasidence in the
gonadal ridge.
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Differenziazione
sessuale e discesa
dei testicoli

» Prime fasi di sviluppo

» Contestualmente
all’apparato urinario

Mesonephros —

Gonad

Paramesonephric
duct \

Mesonephric
duct

Urngenital
sinus

| Metanephros

Rectum

Remnant
mesonephros ——

Gonad

Paramesonephric ——
duct \

Metanaphros

ruture ureter

Rectum

The mesonephro: IS cosely associated with the
undiTerentcted qoiiad. Al this stage, the meso-
neph: s ks fusclonal and is a simple version of the
adult k#nay. The mesonephros is drained by a
sercs of mesonephric tubules that merge into a

The metanephros Initially forms as a small bud from
the caudal mesonephric duct. The mesonephros be-
gins to lose its functon and decreases in size as the
metanephros increases in size. The paramesoneph-
ric duct (dashed line) develops beside the meso-

nephric ducl Note that the gonad Is also increasing

larger mesonephric duct that transports urine to the
insize relatve to the mesonephros.

urogenital sinus.

Differenziazione
sessuale e discesa
dei testicoli

Urogenital sinus

Mezancphros Metanephros

Remnant A
mesonephros emnant
mesonephros
Gonad Al | (future efferent
> ducts)

Paramesonephric Gonad

» Prime fasi di sviluppo duct
Uronarital Pararmesonephric
» Contestualmente sinus L
all’apparato urinario Hesomeohuic | ek
duct {future epididymis)
Ureter Ureter
Ractum Rectum

The metanephros becomes fully functional and

the gonad becomes larger, while the mesonephros

has almost completely regressed. In the male,

some of the mesonephric lubules will form the

efferent cucts and the mesoneghric duct will form

the epididymis and the ductus deferens. The para-
cucis in the male.

Ly
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Differenziazione

sessuale e discesa
dei testicoli

» Gene SRY

» Codifica per Testis
determinating factor

Sviluppo testicoli
Cellule del sertoli
» Ormone antimulleriano (AMH)
» Cellule delleydig

» Testosterone

» Sviluppo apparato maschile

Female Reproductive System

o 9

Male Female
XY Chromosomal Pair

20% -1~

Testes develop Cwarles develop

' Testis determining factor (TDF) ' No TDF

secation

Sertel cells s scre o
anti-mii’ eri>n hormone  AMH)

¥
| B ( A ciiges I 1— ( Degeneraticn of ’
27% cel st ” :nllni‘n ) paramescnephric duct
( Testasterone ) ( Dihydmummn-)
Develepmant of male
[ duct system J

i

Paramesanephric ducts
bacams the
eviducts, uterus,

serve and part
of the vagina

Relative Percent of Elapsed G

Davalopmant of panis
scretum and accessory
wox ghinds

Complete female tract

Figure 4-6. Pathway of Events Leading to Formation of the Male and

XX Chromosomal Pair

Paritoneum

Fusion of
peritoneum

ans
gubernaculum

Inguinal ring

Step 1

Before descenl occurs, the tesles lie in a re‘-]
roperitoneal position and are allached caudally
to the ligamentous gubernaculum. Cells of |
the peritoneum infiltrate the gubermaculum in
the inguinal region and form a junction with it '
This fusion is important because it binds tha
peritoneum to the gubernaculum and will al-
low the vaginal process lo form s the distal
gubernaculum grows lovard and into the scro-
tal region

testicolare

10
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.

_— Peritoneum

Step 2

—

dler the gubernaculum penetrates the in-
guinal ring, there is rapid growth of the distal
gubernaculum. This rapid growth of the gu-
bernaculum in the scrolal region is the “forc:
responsible for mechanically moving the i=s-
tes into the inguinal canal.

Visceral vaginal tunic
Vaginal cavity

Parietal vaginal wnic

e\

Discesa

testicolare

Peritoneum

Visceral
growth

Step 3

5P T G
Ofice the testes are in the inguinal region, they
|- are moved through the inguinal opening be-
cause of regression of the gubemaculum.
Also, il is possible that the pressure asso
ated with visceral growih helps “push” the 1as-
Inguinal canal tis or at least hold it near the inguinal ring,

_ — Paritoneum

Visceral vaginal tunic
L —— Vaginal cavity

Parigtal vaginal tunic

Discesa
testicolare

12
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Step 4

—— Testicular
artery

Inguinal canal

Peritoneun

Inguinal ring

Visceral vaginal tunic

Vaginal cavity

Parietal vaginal tunic

Fully regressed gubernaculum

The gubemaculum continues to regress. As
this regression ocours, it continues to move
the testas daeper into the scrotum and cause
a complete encapsulation of each testis by the
inner layer of the peritoneum known as the
visceral vaginal funic. The outer layer of the
peritoneum is the parietal layer of the vaginal
tunic. When the testis has fully descanded,
the gubemaculum has regressed to a small
knot that attaches the testis 1o the botism of
the scrotum. The vaginal process contributes
to the two tunicae of the testis. The inner (vis=
ceral) layer covers {ie teslis, spididymis and
spermatic cord and the outer (parietal) layer
formb 1 confinuous fold that lies directly adja-

! 1o (but is not attached to) the visceral
vag al tunic. Together these two layers form
the vaginal cavity (vaginal process).

e

Dlsceso
testicolare
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Scroto ed invogli
testicolari

Corpus cavernosum penis

Corpus
epididymidis

— Ductus deferens

Central vein

Skin
Tunica dartos

Parietal vaginal
albuginea tunic

Testicular Visceral vaginal tunic

parenchyma

‘igure 95.2 The penis, scrotum and testes of the stallion as seen
n a vertical cross-section. (Modified from Pickett et al.')

14
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Scroto ed invogli
testicolari

lio scroto

da dell'epididimo

tale

le del testicolo sinistro e dei suoi invogli (segmento distale

15

Anatomia

Head (Caput)
2550 x 10" sp

The head of the epididymis is.
subdivided inlo the proximal
head (PH) and the distal head
(DH). The proximal head re-
absorbsa amountol
rete fluid whi the distal head
socretes fluid into the kimen of
the epididymal duct. Thus,

The body of the epididymis
(BE) lies paraliel 10 the ductus
deterens (DD). Concentrations.

of sparm throughout the body
of the epididymis remain rela-

16
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Anatomia

Anatomia
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Anatomia

Anatomia
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Melatonin
Epiphysis - Hypothalamus

H \

Hypophysis

.\

Spermatogenesis

Testosterone

"

.
\
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ENDOCRINOLOGIA

Ipotalamo Adenoipofisi
» GnRH » FSH
- oo A » Stimola processi della
» Favorisce il rilascio di FSH ed LH sRar\iogenesi
» LH

» Sfimola la produzione di androgeni

22
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ENDOCRINOLOGIA

Cellule del Leydig
» Testosterone

secondari

fluttuazioni circadiane
» 200 pg/ml nei castrati

Cellule del Sertoli
» Androgen Binding Protein (ABP)

» Sviluppo dei caratteri sessuali » Favoriscono il reupiake del

testosterone per mantenere alta la
concenfrazione intratesticolare

» 0,5- 5 ng/m! in caniinteri, con

» Inibina
» Feedback negativo su adenoipofisi

» CONVERSIONE DEL TESTOSTERONE
NELLA FORMA ATTIVA
(DIIDROTESTOSTERONE - DHT)

23

SPERMATOGENSI

FISIOLOGIA- >

Avviene nei tubuli seminiferi

Inizia intforno al 4° mese di vita, ma i primi
spermatozoi appaiono nell'eiaculato a 10-12
mesi

Le cellule del Sertoli regolano la metamorfosi da
spermatidi a spermatozoi

La posizione extra-addominale dei testicoli ed |l
muscolo cremastere mantengorio la
temperatura adatta

La maturazione avviene durante il passaggio
nell’epididimo (circa 2 settimane)

Il processo completo, da spermatogonio a
spermatozoo maturo, dura 8 settimane

24
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Head of
epididymis

- PR
arenchima
testicolare

Mediastinum

[ ' —— Scroal faseia
Parietal vaginal tunic
Tail of epididymis e vVisceral vaginal nic

Schematic illustration of the scrotum, the connective !stﬁ‘e:ppoa’ting structures
and the tubular pathway of the typical mammalian testis. (uodified from Davis, Langford and
Kirby; The Testis Vol. 1, Johnson, Gomes and Vandemark)

25

ﬁ

(o Peripheral Adluminal Compartment I
During elongation of the spermatid nucleus, the spermatids are repositioned by the Sertoli cells to
become imbedded within long pockets in the cytoplasm of an individual Sertoli cell. When re-
leased as a spermatozoon, a major portion of the cytoplasm of each spermatid remains as a

\residual body (cytoplasmic droplet) within a pocket of the Sertoli cell cytoplasm.

B,

(@ Deep Ad!uminal Compartment i
The primary spermatocytes are moved from the basal compartment through the tight junctions
between adjacent Sertoli cells into the adluminal compartment where liiey eventually divide to form
secondary spermatocytes (not shiown) and spherical spermatids. The spermatogonia, primary
spermatocytes, secondary spermatocytes and spherical spermatids all develop in the space be-
tween two or more Serloli cells and are in contact with therm. Note the intracellular bridges between
Ladjaceni germ cells in the same cohort or generation. .
\

s Basal Compartment

Formation of spermatozoa in the seminiferous epithelium starts near the basement membrane.
Here a spermatogonium divides to form other spermatogonia and, ultimately, primary spermato-
\cytes. (From Amann, J.Dairy Sci. Vol. 66, No. 12, 1983) iy,

26
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Basement membrane
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Penpharal
Adluminal
Compartmant

Oaep
Adlurmiral
Compartment

Banal
Compaitment

Interstitial
Compartmant
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Cytologic study of normal canine testis

M. Santos**, R. Marcos*, M. Caniatti

* Institute of Biomedical Sciences of Abel Salazar, University of Porto, ICBAS-UP. Porio, Portugal
* Dipartimento di Patologia Animale, Igiene ¢ Sanita Pubblica - Sezione di Anatomia Patologica
Veterinaria e Paologia Aviare, Facolta di Medicina Veterinaria, Milano, haly

Received 16 February 2009; received in revised form 30 July 2009; accepted 31 July 2009

Table 1
Images and schematic draw of the cells of the canine testis (details on
the morphology arc described in the text).
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andrologica

29

—

|
o _ |

Materiale pem: s Bhe/congelomen’ro

Visita pa

andrologig d@

U N}) 0 dopo malattie e/o terapia farmacologica
Monitoraggio in corso di patologie prostatiche
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Non solo
riproduttori

Visita Andrologica

32
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Segnalamento e anamnesi

» Razza
» Eta

» Monte pregresse

» Trattamenti ormonali

» Alfre patologie

33

» EOG

» Semprelll
» EOP

» Ispezione

» Palpazione
» Imaging
» Esami collaierdali

N.B. OPERARE IN SICUREZZA (MUSERUOLA, ADEGUATO
CONTENIMENTO)

34
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» Ispezione

>

v v vy

Simmetria scrotale
Lesioni scrofo e prepuzio
Cute integra

Copertura pilifera

Lassitd cutanea

35

» Palpazione scrotale

>

Presenza e mobilitd di entrambii
testicoli

Superficie e consistenza testicolare
Eventuali contenuti patologici

Temperatura e dolorabilita

» Palpazione e sfoderamento pene
» Corretta mobilita prepuziale
» Fimosi e parafimosi
» Mucosa peniena

» Ostio uretrale

36
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Diagnostica per immagini

Radiologia

Scarsamente significativa
Posizione e dimensioni prostata

Esame ecografico

Dimensioni prostata e testicoli
Caratteristiche parenchima
vascolarizzazione

38
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‘Decubito Io’rgwﬁbdrupedole

NoEé@ssorio sedazione (attenzione
‘@ nimento e indole pz)

Scansione trasversale e longitudinale

Ecografia testicolare

» Dimensioni

3
» Cranio-caudale (lunghezza) Zn(lenghtxwidthxdepth) = vol. testis

» Dorso-ventrale (Altezza)
» Parenchima

» Isoecogeno omogeneo

» Mediastinc centrale

Vascolarizzazione

v v

Epididimo




22/10/2024

Ecografia
testicolare

&f\\“e :
. @ Ecografia
- testicolare

42
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Ecografia prostafica

» Dimensioni
» Altezza
» Larghezza
» Profondita
» Parenchima
» Parte ghiandolare
» Parte stromale
» Cisti prostatiche

» Vascolarizzazione pericapsulare

43

ALTEZZA (H)
LARGHEZZA (W)

PROFONDITa (L)

44

o

i
1L 334cm
2 L 3.36 cm)
+-d 213 cm|
L 0.00 cm)
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Calcolo del volume prostatico

* Altezza x Larghezza x Profondita x
0.523 = Vol. in cm3

B 0.33 x Peso Corporeo' + 3.28= Vol. in
cm?

\coplel [slshVUcllelalelih=in Y ® Roppoito fra volume reale e volume
al., 2021) alieso

45

Ultrasonography of the
prostate gland and testes

; in dogs
Per approfondire 4

Mirley Barbosa de Souza, Lucia Daniel Machado da Silva, Rachel Moxon, Marco Russo,
Gary C. W. England

Contents lists available at ScienceDirect

Theriogenology

VIER journal homepage: www.theriojournal.com

Imaging of the male reproductive tract: Not so easy as it looks like

George Mantziaras

Echoee Small Animol CTinic, Kifssias Avenue 22 Marous, At v, 15125, Greoce

TOPICAL REVIEW

Reproductive Ultrasound of the Dog and Tom
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BleNelele[Kelfaglelglell

» Test di stimolazione
» hCG
» GnRH

» CPSE

Test di stimolazione con hCG

m Changces in hormone
| Hypothalamus | ( Hypothalamus | concentrations following
GnRH GrRH administration of exogenous hCG in
normal and pathological conditions of
I Anterior pituitary gland ] [ Anterior pitultary gland I the hypothalamic-gonadal axis
e Exogenous | (@) Normal. {b) Hynothialamic
Fsﬂ ILH FS:J ILH th dysfunction. (&) Pituitary gland
— dysfunction. {d) Leydig cell dysfunction
Testes l Testes ’ I (or absence of the testes)
i ' | FSH = foilicle-stimulating hormone
Sertoll Leyd? osle ! Sertoll Leydig ol ‘ hCG = human chorionic gonadotrophin;
cells cells LH = luteinizing hormone
Testosterone I Testostorcne
T
1
Germ cells Germ cells L
-

| |
Sper T Spe T

Normal Normal hCG stimulation
hCG administration causes.
* Increased testosterona

(a) (b)
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Test di stimolazione con GnRH

Normal

| Hypothalamus I | Hypothalamus |
l GnRH Exogenous GnRH | GnRH
Anterior pituitary Anterior pituitary '
gland gland
FSll] [LH FSH LH
r
Testes l Testes
Leydig cells ! | Leydig cells
Sertoli | Sertoli
collg ralle
Teslostérone Testosterone |
Germicells Germ cells
=2 o 1
' |
T Spormiaiozoa Testosterone

Normal GnRH stimulation
GnRH administration causes:
¢ Increased FSH and LH

- Increased testosterone

m Changes in hormone
concentrations following
administration of exogenous GnRH in
normal and pathological conditions of
the hypothalamic-gonadal axis

(a) Normal. {b) Hypothalamic
dysfunction. FSH = follicle-stimulating
hormone; GnRH = gonadotrophin
releasing hormone; LH = luteinizing
hormoné. (continues)
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Canine Prostatic Specific Esterase

(CPSE)

Prodotta dalla prostata

Legaionizinco

vyv.v. vy

La piu abbondante proteina del plasma seminale

Lega solo gli spermatozoi eiaculati

50
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Canine Prostatic Specific Esterase

(CPSE)

4
4
4
>
>
>
4

Identifica precocemente i cani affetti da alterazioni prostatiche
Cut off 52.3 ng/ml

Va correlata al volume prostatico

Non & correlata all'etd del paziente ma alla salute prostatica
Altamente sensibile

Poco specifico

Concentrazione ematica aumentata dopo eiaculazione

51

Canine Prostatic Specific Esterase (CPSE)

i Consigliato come test di screening
~ in tutti i soggetti adulti e riproduttori

Controlio dopo terapia

| Disponibile kit ambulatoriale

52
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del %@m@

Raccoliae e

Pavimento non scivoloso

MUSERUOLA se necess ric\t

sepgace ¥

* Prostatica
* Spermatica (4-10 contrazioni uretrali)
* Prostatica

Raccolta e
valutazione del seme

= s N o
—— = L
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Raccolta e
valutazione del seme

Raccolta e
valutazione del seme
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Raccolta e
valutazione del seme

Raccolta e
valutazione del seme
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Raccolta e valutazione del
seme

{«{L‘ hh b -

oV

Raccolta e valutazione
del seme

60



22/10/2024

Raccolta e valutazione del seme

Concenfrazione
» Sistemi automatizzati (fotometri)
» Camera di Burcker

» Almeno 20 camere per 2 contfe

» Campione molto diluito (1:200) con fisiologica
» Volume camera 10 pl
>

Concentrazione normale: 300-1000 x 106 /ml

N.spz contati

x 1000 x fattore di diluizione = mm
N.quadrati letti x N.di conte f

61

Raccolta e valutazione del seme
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Raccolta e valutazione del seme

63

Raccolta e valutazione del seme

Motilita
» Totale
» Progressiva
» Microscopio
Score 0 - Spz non motili
Score 1 —spz motilima non progressivi

>

>

» Score 2 - spz motilima scarsamente progressivi

» Score 3 - Spz motilie moderatamente progressivi
>

Score 4 - Spz motili e rapidamente progressivi

64
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Raccolta e valutazione d

Motilitd

» Totale

» Progressiva

» Sistemi computerizzati (CASA)

Lato Track

L4
i (W] | [S] |

Tk

el seme

Detad

e Mo EMPTY_ANMAL ) 20231123 111428 Vidoo Count: 1

65

Raccolta e valutazione del seme

» Morfologia (almeno 400 spz)
» Microscopio a contrasto di fase
» Colorazione Rosa bengala
» Diff-quick (citologia)
» Vivi/morti
» Colorazione eosina-nigrosina (vitalita) 1:1
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valutazione
del seme

A
Roccoﬁoéﬁﬁ

-.

~~  Broken
Thread-lil
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Domande¢cee
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