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- Male genitalia organs

- Spermatogenesis

- Role of Hormones in Reproduction
- Puberty

- Regulation of rep. activity in males
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Ontogenesis of the male genitalia
Epididymis Testis

—a

Oviduct =),
Uterus
Vagina
Mesonephros ) _
Mullerian duct \ w0
“\% External development
‘ Urogenital sinus

Undifferentiated




Male genitalia organs

Testes
Spermatic cord
Epididymis
Ductus deferent
Urethra
Accessory glands




Male Reproductive system

Secondary sex organs (duct system)

Accessory sex organs




Reproductive Tract of Male

~ Prostate

Urethralis
Muscle

—

Bladder
Penis ,. 4——— V/as Deferens
Epididymis _ ot gl e, - Os Penis
-~

Scrotum Glans Penis

Testis Bulbus Glandis
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Scrotum

Boar Camel- bull Dog Tom cat
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Functions:

support and protect the testis

Scrotum

Stratum Subdarticum
Tunica
Vaginalis .
(parietal layer] Testis
Tunica Dartos
Muscle

Vas Deferens  Tunica Vaginalis
(visceral layer)




Thermo-regulatory mechanism in bul
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Pampinitorm plexus
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TeStIS Length = Distance between the two pole Surface
Width = Distance between the two border Border
A Pole or
Thickness = Distance between the two surfac Rt
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Position

Testis

. Oblique
g Horizontal (Cranioventral) (Boar
(Bull, Buffalo-bull, (Stallion ) Camel-bull, Tom-cat,
Ram. Buck) Doa)
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Seminiferous
tubules

TeSti S Rete Testis Mediastinum
eyl e Seminiferous
Bull 5000 m Tubule
" Ram 4000 m
Dog 150 m

Tom-cat 25 m




Testis
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Testis

Testicular artery and
pampiniform plexus

Head of the epididymis

Mediastinum
with testicular network

Testis

Testicular artery

Body of the epididymis

Tail of the epididymis




Epididymis
* ~ Length of the epididymis
E p l d ldym ls Bull 35-40m Boar, Ram 50m  Stallion 50-75m

Parts of the epididymis

Head (Caput)

More or less flattened and broad

Body (corpus)

Intermediate narrow and long part

Tail (cauda}

Distal enlarged part (usually extrude
out of testicular margin )




Position of the epididymis in relation to the testis

Epididymis

Vertical (|, Buffalo- Horizontal (Stallion ) Oblique (Cranioventral)

bull, Ram, Buck) {Boar, Camel-bull, Tom-
cat, Dog)
Proximal extremity and  cranjal extremity Crainioventarl extremity
reflected in the cranial
border
Caudal border Dorsal border Cranial border
Distal extremity Caudal extremity Caudodorsal extremity



Vas deferens or ductus deferens

Spermatic
cord




Vas Deferens

Cowper's gland
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Prostate gland
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Spermatic cord

Oxtahoma Stam

Content

1- Spermatic artery
2- Spermatic vein
3- Spermatic nerve

6- internal cremasteric muscle
4- Lymphatic vessels ~
5- Tunica vaginalis (visceral)
7- Vas deferens

Length P
Stallion « Ram, Buck, Bull, buffalo-bull < Dog, Tom-cat, Boar, Camel




1- Pelvic urethra 2-Bulb of the urethra 3. Penile urethra

Urethra




Bulb of the urethra
Bulbocavernosus m

Root of the penis




Body of the penis

1-Cavernous tissue 2-Fibroelastic tissue

Corpus cavernosum Tunica albuginia of penis

Corpus spongiosum Superficial longitudinal

Tunica albuginia of urethra

Dorsal artery
and vein N
J/ ' Large vein
/ " 1
Penile = | Corpus cavernosum
septum \ \ - '
\ |
S 'S
Deep tunica /
albuginia " , / R

Superficial tunica
albuginia

Corpus spongiosum







Classification of the penis

Fibroelastic Musclocavernous

‘Major tissue Fibroelastic Cavernous
‘Texture in non erected state Firm Soft compressible
+Increase in diameter and X >
length after erection Minor Huge increase.
Increase in rigidity after erection Minor Great increase
*Time for full erection Short Long
‘Presence of segmoid flexure Present Absent
Bull, Buffalo-bull, Ram, Stallion, Tom-cat,
Buck, Camel-bull, Boar Dog







Sigmoid Flexure
Itis a S shape curvature in the fiberoelastic non erected penis
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Post scrotal sigmoid e —
flexure (bull, buffalo-

bull, Ram, buck) X
Pre scrotal sigmoid

flexure (boar, camel-bull)

No sigmoid flexure in
musclocavemous penis
(stallion, tom-cat, dog)




lans penis
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Glans penis

\
Sootum




Accessory genitalia glands
m There are three accessory glands:

m 1 Seminal Vesicles —secrete a fluid high in sugars (fructose)
to nourish the spermatozoa — feels like a bag of grapes
(palpation)

m  This fluid also dilutes sperm at ejaculation and serves to activate
motility
m  Richin proteins, fructose, enzymes.
m  Secretes prostaglandins, causing uterine contractions
m 2. Prostate glands —forms bulk of fluid in semen
N Creates a basic pH of 7.5-8 — protects sperm
m 3. Cowper's gland — lubricating substance

m  Cleanse male and female reproductive tracts prior to passage of
spermatozoa

m These secretions are released almost instantaneously
m Male sex hormones are crucial for this process.




The accessory glands

Pelvic Genitalia of the Bull




Accessory genitalia glands

Bull, Buck, and Ram  Stallion  Boar Dog Tom Llama/Alpaca
Testis orientation  Vertical cauda down Horizontal  Perineal cauda up Horizontal Perineal cauda up  Perineal cauda up
Ampullae + - - - - -
Seminal vesicle + + - - - -
Bulbourethra s + s - - -
Prostate + + + + + +
Penis type Fibroelastic sigmoid Vascular  Fibroelastic sigmoid Vascular ~ Vascular Fibroelastic sigmoid

Semen deposition  Vagina Uterus Cervix/uterus Vagina Vagina Uterus




ccessory genitalia glands

Ureter

Urinary bladder

Deferent duct

Ampulla of the deferent duct

Body of the prostate

Urethra with the

urethral muscle

Bulbourethral gland

Ischiocavernous muscle

Bulbocavernous muscle
Retractor muscle of the penis

Glans of the penis with
keratinised papillae

Ureter

Scar of the urachus

Urinary bladder
Deferent duct

Ampulla of the
deferent duct

Body of the prostate

Urethra with the

urethral muscle
Bulbocavernous muscle
Ischiocavernous muscle

Retractor muscle of the
penis




Accessory genitalia glands

Scar of the urachus

Urinary bladder

Ureter

Deferent duct

Vesicular gland
Body of the prostate

Urethra with
urethral muscle

Bulbourethral gland

Ischiocavernous muscle

Bulbocavernous muscle

Retractor muscle of the penis

Ureter
Urinary bladder
Deferent duct

Ampulla of the
deferent duct

Vesicular gland
Body of the prostate
Urethra with the

urethral muscle
Bulbourethral gland
Ischiocavernous
muscle

Bulbocavernous
muscle

Retractor muscle of
the penis




Accessory genitalia glands

Ureter
Urinary bladder

Deferent duct
Ampulla of the LYY [
deferent duct £ £
Vesicular gland n LESES
Body of the prostate 2
Urethra with the '
urethral muscle

Bulbourethral gland

Ischiocavernous
muscle
Bulbocavernous
muscle \

Retractor muscle of

the penis

Uit )il by

bull




spermatogenesis

Basement membrane of seminiferous tubule
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M1

t Mitotic 'S
div.
M) @ no @2N),,

M2

M3

M4

Spermatocytogenesis
B1
M5

M6

Tetrad
diploid
Meiosis |

Dyad
(haploid)
Meiosis Il
Monad
(haploid)

y

1

Spermiogenesis

|

Ao Prespermatogonia

A1 Spermatogonia
(stem cell)

VA, Spermatogonia

Spermatogonia

In Spermatogonia

Spermatogonia

Spermatogonia
B2

Primary Spermatocyte

2na Secondary Spermatocyte

Spermatids

Spermatozoa




The Sequence of Events
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Vision,smell,
hearing light temp *  ghypothalamus

Endocrine function l

Anterior pituitary

Vel T

FSH LH or ICSH
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Estrogen,
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Spermatids \

libido
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Plasma membrane
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Rl Mitochondrion
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A, Major elements of the mammalian spermatozoa. B, Middle piece (top), principal (middle), and
end piece (bottom) of a spermatozoon viewed in cross section.
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Vital Norm Ejac

Vol Cons. Num sperm | sperm P
Bull 6 1.2 7 70 89 4

Ram 1 3.0 3 75 90 20

Stallion 60 0.15 9 70 70 3

Rooster 0.5 3.5 1.8 85 90 3

Dog 5 0.3 1.5 85 80 3

cat 0.04 1.7 0.057 78 90 3




Effects of Thawing Semen
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Blood Testis Barrier

m Sertoli cells have a “tight junction”
barrier which serves to prevent the body
from destroying the sperm.

m The BTB is a physical barrier between the
testes and the seminiferous tubules.







Blood Testis Barrier

m Anything that destroys the BTB will lead
to an impairment of meiosis and
spermatogenesis.

m BTB Destroyers include:
m Heat

= Heavy Metals
m Pesticides

m Low amounts of FSH and/or Testosterone




Role of Hormones in Reproduction

e Hypothalamus :
GnRH ( Gonadotrophin Releasing Hormone )
* Hypophysis :
- Gonadotrophins :
FSH ( Follicular Stimulating Hormone )
LH ( Leutenizing Hormone ) in females
ICSH ( Interstitial Cell Stimulating Hormone )

\_J

in males




Role of Hormones in Reproduction

- Prolactin

- Oxytocin

Brain :

- Opioid Peptides
- Pineal Gland
Ovary

- Estradiols

- progestrone



Negative 2
Feedback .

Inhibin

Stimulate FSH
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Megative feadback
of Inhizin to &nterior
pituitary
FSH
\ to Sertoll cells In
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FIGURE 40-5 The reproductive system of male mammals is reguisted by intricate feedback mechanisms that
invalve the hypothalsmus, anterior pituitary, and testes. GnAH, Gonadotropin-releasing hormaone, FSH, follicks-
stimukzting hormone; LH, hisinizing harmone; ABF, androgen-tinding protein; ABP-T, androgen-binding protain-
testosterone; £, estrogen; T, testostarone.




Puberty & Sexual maturity

Day light F
Hypothalamus

. GnRH
melatonin

Anterior Pituitar

Ua
G

FSH ICSH testostrone

K - N

spermawogonia




Puberty & Sexual maturity

Sexual behavior

First ejaculation

First sperms in semen

First sperms in urine

First potent sperms in semen



Puberty & Sexual maturity

First potent sperms First age for copulation

Bull : 28 — 32 weeks 18 — 24 months

Ram : 6 — 9 weeks 10 — 14 months
Stallion : 13 months 18 — 24 months
Dog : 6 months 14 months
Cat: 5 months 12 months



Testicle size

Testicular size is an important trait of medium to high
heritability that provides an accurate estimate of the
amount of sperm producing parenchyma in the testis.

Because of the influence of testicular size, there is a wide
range in daily sperm production among domestic species.
For example, daily sperm production has been calculated to
be 0.37 x 10° in the dog and 16.2 x 10° in the boar.



Testicle size

Daily Spermatozoa

Body Weight (kg) Pair Testes Weight (Grams) Spermatogenic Efficiency® Production (x 10%)°
Alpaca 65 20 NA NA
Boar 150 750 23 173
Bulls 600 600 11 6.6
Dog 15 30 17 05
Lama 115 30 NA NA
Ram 100 550 21 116
Stallion 500 350 16 b6
Tom 5 20 16 03

N4, Mot available,
Spermatozoa produced per gram of testicular parenchyma (< 108).
PSpermatozoa produced dally by the two testes.



Testicle size

~

FIGURE 40-4 Measurement of total scrofal width in the stallion using
calipers. (From Bnnsko SP, Blanchard TL, Vamer DD, et a: Manual of

FIGURE 40-3 Measurement of scrotal circumference in a bull by using equine reproduction, ed 3, St Louss, 2010, Mosby )
a scrotal tape.




Sexual Behavior

Pre-copulatory behavior

Copulatory behavior
mounting
intromission
ejaculation
Post-copulatory behavior
dismount
refractory period

memory



Role of testostrone

On male reproductive system :

- converting spermatid to immotile spermatozoa
- action of cremaster and dartus muscles
- activation of all accessory glands

- activation of sexual behavior



Role of testostrone

On the other organs :

- nitrogen metabolism ; increasing protein making
- muscle growth

- stimulation of osteoblast cells

- keeping Ca* & P04 in bones

- increasing basal metabolism (10— 15 %)



Role of testosterone

- increasing Na and water reabsorption

- increasing RBC production
- larynx hypertrophy
- skin thickening

- hair growth in face , under the shoulders , around penis

- hair alopecia



