Male reproductive anatomy,
physiology and andrology
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Male reproductive system
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Auxiliary genital glands

e Prostate
e thin, milky and alkaline fluid to enhance the motility.
e Seminal vesicles
e fructose: energy for sperm
e prostaglandins: mobility and viability of the sperm; and

e proteins that cause slight coagulation reactions in the
semen after ejaculation.

e bulbourethral glands

e neutralizes the acidity of the urine residue in the urethra,
helps to neutralize the acidity of the vagina, and provides
some lubrication for the tip of the penis during
intercourse.



External genitalia

e Penis

e copulation and urinary excretion

e Vas deferens (ductus deferens)

e route for sperm transportation

e Epididymis (head, body and tail)

e spermatozoa maturation

e Testes

e spermatozoa production occurs within the epithelial lining of smeniniferous
tubules



Seminiferous tubules

e Approx. 90-120m

 have a basement membrane consisting of
elastic and connective tissue

e seminiferous cells are either Sertoli cells
(supporting cells) or spermatogenic cells.

e Found embedded in interstitum are Leydig
cells which produce testosterone
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Figure 22-5. Scanning electron micrograph of the cut surface of the
human testis. Note the relationship of interstitial tissue to seminifer-
ous tubules. (From Christensen AK. Leydig cells. In: Greep RO,
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Adiuminal
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A: spermatogonia and early spermatocytes
on basal lamina and enveloped by
adjacent Sertoli cells that join to form tight
junction (B-T barrier)

B: Sertoli cells form junctional complexes
C: Spermatocytes enter adluminal
compartment when sertoli tight junction

; dissociate.
g D: Elongating spermatid
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Interstitial Leydig cells
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FIGURE 30-7 The interstitial Leydig cells that
secrete testosterone are located in the interstices
between the seminiferous tubules. (From Hall JE, editor:



Testosterone sighalling and
spermatogenesis regulation

e Absence of testosterone or the androgen receptor,

spermatogenesis does not proceed beyond the meiosis
stage.

e The major cellular target and translator of testosterone
signals to developing germ cells is the Sertoli cell.

e |n the Sertoli cell, testosterone signals can be translated
directly to changes in gene expression (the classical
pathway) or testosterone can activate kinases that may
regulate processes required to maintain
spermatogenesis (the non-classical pathway).
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Spermatogensis

e in vivo kinetic study revealed duration of
spermatogenesis ranges from 42 to 76 days.

e spermatocytogensis (proliferative phase)
e spermatogonia self-renewal or
e differentiation (spermatocytes)

e meiotic phase

e reduction division, resulting in haploid
spermatids

e spermiogensis phase
e mature spermatozoa
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FIGURE 30-15 Process of meiosis in
spermatogenesis.
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Androgen Deficiency in Aging Male

Late onset hypogonadism

* The prevalence of symptomatic androgen deficiency may be up
to 12% in males older than 40 years of age.

* Various interchangeable descriptions have been used in the
literature. these include ‘testosterone deficiency’, ‘andropause’
and ‘late onset hypogonadism’ (LOH).

* LOH may be defined as ‘a clinical and biochemical syndrome
associated with advancing age and characterized by typical
symptoms and a deficiency in serum tesotonerone (T) levels.



Etiology of LOH

* Androgen levels decrease by approximately 1% per year after the age
of 40and the levels of SHBG increase with age, resulting in reduced
bioavailable (free) T.

* Low T levels in the aging male can be associated with chronic
conditions such as obstructive sleep apnoea, depression, obesity,
COPD, DM and renal or liver disease.

* Drugs (eg. opiates, glucocorticoids, and gonadotropin- releasing
hormone agonists such as finasteride, oestrogen, spironolactone and
ketoconazole) will reduce T secretion and/or its effect.



Diagonsis and presentation

* Diagnosis of loh requires two elements: the presence of at
least one clinical symptom and biochemical confirmation
fo low total T levels.
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The Saint Louis University Androgen Deficiency
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History and Physical (Symptoms and Signs)
\

Morning Total T
}

Low T

v

Exclude reversible iliness, drugs,
nutritional deficiency

“Normal T

Not Hypogonadism

Do you suspect altered SHBG?

Semen
analysis
If fertility issue

Repeat T

FoIITW up

Check LH+FSH © Normal T, LH+FSH

If altered SHBG
Use freeorbio T




Confirmed low T (Total < 300 ng/dl)
OR
Free or Bio T < nopmal (kree T <5 ng/dl)

Low T Low T
Low or normal LH+FSH High LH+FSH
v v

Secondary Hypogonadi&mmary Hypogonadism
} }

Prolactin, iron sats Karyotype
Other pituitary hormoneslinefelter Syndrome
' Other Testicular Insult

MRI In certain cases




Ttherapy

Improve/maintain secondary sexual characteristics
Improve libido and erections

Increase energy and well-being

Improve muscle mass and strength

Improve bone mineral density



Contraindications to T Therapy

« Uncontrolled Prostate cancer

« Lump/hardness on prostate exam by DRE

« PSA >3 ng/ml that has not been evaluated for prostate cancer
« Severe untreated BPH (AUA/IPSS >19)

 Erythrocytosis (hematocrit >50%)

* Hyperviscosity

« Untreated obstructive sleep apnea

« Severe heart failure (class Il or 1V)
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Safety monitoring

* Baseline
— Testosterone level
— DRE
— PSA
— Hematocrit

* Follow-up ~3 months then annually
— Assess improvement/side effects
— Testosterone level
— DRE
— PSA

* age- and race-appropriate interval
— Hematocrit

* |If osteoporosis - DXA at 1-2 years
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