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Reproductive and Hormonal Functions of the Male
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OPrimary Sex Organs
Testes : composed of up to 900 coiled seminiferous
tubule spermatogenesis
OAccessory Sex Organs
1. Seminal vesicles
2. Prostate gland

3. Urethra
4. Penis

: Bgdd 78 sagittal section of the testis Uis1 o L

A-seminiferous tubules : spermatogenesis < sy JI oall

B-rete testis :

efferent ductules /! seminiferous tubules o sperm Jix buwg 1S ¢

C-efferent ductules :

head of epididymis J! sperm Jauu

interstitium of testis % 39290 LM o (e gi lie MW dLo3L
1- leydig cells that secrete testosterone
2- sertoli cells that help in spermatogenesis

e JS @by e Lus So

¢ Lis! 6l sS4 Leydig cells JM5 (0 testosterone z=ii 7y Waw! (0 testis &laJb
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Male Reproductive System

Pubit bans e
Seminal vesicle

Cuctus deferens

Vas deferens
Prostate gland

Panie

Epididwrmiz = Epididymis
Spongy urethra e
Testis

FADAM.

* Testes : produce sperm and male sex hormone testosterone.

* Ducts : transport, store, and assist in maturation of sperm.

* Accessory sex glands : secrete most of the liquid portion of semen.

* Penis: contains the urethra, a passageway for ejaculation of semen and excretion of

secrete testosterone
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J8U zlisy lalas lipophilic s J! ¢ leydig cell ¢ z= testosterone 4! Ls> L>1@
androgen-binding w«w! J8U (393 Sertoli Cells 5555 7y (92 o alyy Jyouy yady >
o Pituitary Anterior o passos Syis Lalg LH ¢ FSH Uis! lua ) protein (ABP)
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Sertoli Cells 2oy J slgall (0 S
Oinhibin: as negative feedback to inhibit FSH secretion
OActivin: function not clear
OMIS (Mullerian-inhibiting substance)
(internal females organ (255 23 ) male * mullerian ducts (5555 gias dads ¢
OEstrogen: is thought to have a role in spermatogenesis in males

Hormonal o . e
. othalamus
Control in i

Males 1GnRH
()

Anterior pituitary

7\

Sertoli cells Leydig cells

\,

‘e [N NibIN SpermatogeneSIS«Testosterone —

Negative feedback
Negative feedback

Testis

Role of Sertoli Cell in Spermatogenesis

i. Supporting and nourishing the germ cells + Phagocytosis

ii. Providing hormonal substances necessary for spermatogenesis

iii. Secreting androgen-binding protein (ABP): binds testosterone and helps
maintain a high concentration of testosterone (stimulated by FSH)

iv. Releasing sperms into the lumen of seminiferous tubules

(spermination) :sperm are released from their connections to sustentacular
cells.

v. Blood Testies Barrier: The germ cell line is completely invested by cytoplasm

of surrounding Sertoli cells) ) Blood Testes Barrier
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Functions of Sertoli Cells:
* Synthesze and Secret the following
« Secretes inhibin: inhibits FSH secretion. (regulator of spermatogenesis).
« Secrets Activin: function not clear. (regulator of spermatogenesis)
« MIS (Mullerian-inhibiting substance): causes regression of mullerian ducts in
males during fetal life.
* Estrogen: role not known, possibly controlling testosterone production.
— | primordial germ &z Embryonic life =31
1@* e i Jos spermatogonia S Lle testis ! cell
‘ Jazay ¢ oldl sy oo g SUI dl> g0 2>
46 & ~Smmeem S2sL ) central lumen ! spermatogonia
_‘_ 64 ¢+8) 2n ySu & L ( sertoli cells
W mitosis g9luis pludil pwiiy (chromosomes
— o o Ll g ddaall 4S5 > Busg e il i
(7

%
o

;. Sl sl lads dygia Oblge gl >
primary spermatocytes péswia 9 2n 9
) e *2n essentially means that the cell has the
P . full number of chromosomes which is
46chromosomes in humans..while 1n
means that the cell has half the full number
e 1"‘“"““ (. of chromosomes which is 23 chromosomes
23 (@ ) (@ (@ (@ somesc in humans
21 daye 4 ‘ lDiHerentiatﬂ.un meiosis e PLI-@-" < 4-‘19'” J—"'-\—d d-@ A
3
\
.'

46
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25 days 4 ‘
@
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7 A Secondary
| :ﬁ’ spermatocytes

b

23 (  vawe | LMs- 4 z=ics meiosis 1/2 ged>so e oS
\ immature los<2s JI o spermatids pgaw! 1n

. . X " JLa g epididymis J! Jauy cla s25 sperm
four spermatids or maturation sperm s«o.

Spermeogenesis need 74 day
is the process by which spermatids become matured

spermatozoa.

Changes e during spermeogenesis:

i. Condensation of nuclear material

ii. Formation of acrosome, mitochondrial spiral filament and tail structures
iii. Removal of extra volume of nonessential cytoplasm. .

|
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Hormonal Factors Stimulates Spermatogenesis

1. Testosterone ) secreted by Leydig cellsa growth and division of the
testicular germinal cells

2. Luteinizing hormone (LH)) stimulates the Leydig cells to secrete
testosterone.

3. Follicle-stimulating hormone (FSH--> stimulates the process of
spermiogenesis GnRH) stimulates anterior pituitary gland to produce
luteinizing hormone (LH)

and follicle stimulating hormone (FSH)

4. Estrogensa formed from testosterone by the Sertoli cells when stimulated by
FSH ) probably also essential for spermiogenesis.

5. Growth hormone (as well as most of the other body hormones) a controlling
metabolic functions of the testes.

Growth hormone ) promotes early division of the spermatogonia

Dwarfs ) spermatogenesis is severely deficient or absent, thus causing
infertility.

_____—— Acrosome
Surface membrane

Vacuole
Anterior head cap

Posterior head cap
Neck
Body

Mitochondria

——— Chief piece of tail

End piece of tail

|
SCIENTIFIC TEAM - (ooladl (3 58




Structure of the Human Spermatozoon
Sperm: designed to reach and penetrate the secondary oocyte in order to achieve
fertilization and create a zygote.

head ) contains condensed nucleus with 23 chromosomes+ thin cytoplasm.

Acrosome) covers the head and contains enzymes (hyauronidases & proteolytic
enzymes) to help with penetration.

Tail= flagellum ) 3 parts

(1) central a microtubules = axoneme

(2) thin cell membrane covering the axoneme

(3) mitochondriaaATP for locomotion

The principal piece and end piece make up the tail used for movement (velocity
1-4 mm/min)

dygb baal dde Bl > o epididymis # Sperm mature and storage ¢! J8 LS
last stage of maturation g« inhibitory proteins % ;553 g bo o

life span in <UY ¢ alkaline environments % J&s! (650 lgb lid dyguall SUTguadl Ly
life span 1-2 < acidic <Y o female genital tract ¢ ;<) s male genital is month

day
activity of Oalj o life span <d8 33ly>dl do g0 Daly LIS B 3yl gl d> g3 o sy Lol
e Z3B (350 Lgiall OUlgd! id Jorg jo Ly daS> sgbds o0 g ¢ oo Sl g sperm
Maturation of Sperms scrotum g8 o luddl
« Seminiferous tubules ) tubule of the epididymis
- Sperms at early portions of epididymis) nonmotile &cannot fertilize an ovum.
- After 18- 24 hours presence in epididymis) sperms develop capability of motility, eve
though several inhibitory proteins in the epididymal fluid still prevent final motility until
after ejaculation.
OThe Sertoli cells and the epithelium of the epididymis ) secrete a special nutrient fluid
that is ejaculated along with the sperm.
fluid contains:
hormones (testosterone and estrogens),enzymes,other nutrients that are essential for
sperm maturation.
Stored at epididymis (mainly) & vas deferens for 1 month in depressed state)
Frequent ejaculation ) few days storage
After ejaculationa maturation of sperm) become motile and capable of fertilizing the

ovum
|
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o Widdg 6385 pid slo g gl cdg bl o sad cab i Wil wdg g Bslaiwdll o dsan
Capacitation of lgwuwis JI ddasll glg palud 7y Jolge degame 8 dougdl Jool
spermatozoa

sperm ;< inhibitory substances 5 J«4 fluid * female genital tract J51s b O
activity o3 zy JWL o

sy Jlo acrosomal adasy o 451yl 3slll e ¢9>u head J! 41 L Ls=>0

S SbsSall I8 JUWL 5 ms suou 75 female genital tract J3+2 W « «cholesterol
sperm penetrates ovum s34 g8 o @i >y head S5

release of w84l juay o sperm &3> (0 39 7y  { ca permeability 3sL3 O

. acrosomal enzymes
Maturation of Sperms

Capacitation: A process to render the sperms competent to fertilize the ovum/
hypermotile.

* Occurs when sperm is expelled coming in contact with the fluids of the female
genital

* Normally requires from 1 to 10 hours.

Changes leading Capacitation of Spermatozoa

Owarious inhibitory factors that suppress sperm activity a washed by uterine
and fallopian tube fluids

OlLoss of cholesterol vesicles (tough & prevent enzymatic release) at acrosome
of sperm

Olncrease permeability of flagella to Ca ions cause increase in motility

(OcCa ions enhances the release of enzymes by the acrosome enhancing the
penetration of ovum

Seminal vesicles J 4wl lua b

common s seminal fluid js4%  prostatic gland lys =890 « 4g> IS e ¥ 39290
Vas deferens g0 J3lidl ejactulatory duct
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Seminal Vesicles
60% of total semen.
Functions of seminal fluid :
Nutrition to sperms ) Fructose,,Other subestances: citric acid, PG
Clotting of semen
Immediately after ejaculation ) clotting of semen ) conversion of fibrinogen into
fibrin.
*Fertilization
Prostaglandin ) enhances fertilization of ovum by:
1. Increasing the receptive capacity of cervical mucosa for sperms
2. Initiating reverse peristaltic movement of uterus and fallopian tubes)
increasing rate of semen transport (oxytocin is also responsible for this process).
fibrin J! Js>=¢ fibrinogen 39> L . blood clotting 8558 wais clotting J 4wl
« female genital tract J J«ogs ssclus 130 ¢ 4351 i semen VP = coagulum
dissolves of fibrin after = Jo=s prostatic fluid < 3929+ fibrinolysin & <39!l Luas

15-30 minutes of ejaculation
Prostate Gland J

30% of total semen.

Functions of prostatic fluid-Ca, citrate, phosphate

Bl Maintenance of sperm motility

pH<6 aNON-MOTILE SPERM

Vas deference & female genital tract are acidic.Prostatic fluid provides optimum
pH for the motility of sperms.

BClotting of semen

clotting enzymes present in prostatic fluida convert fibrinogen (from seminal
vesicles) into coagulum--> holding the sperms in uterine cervix.

BLysis of coagulum

The coagulum is dissolved by fibrinolysin of prostatic fluid (15-30 min after
ejaculation), so that the sperms become motile.

prostate-specific antigen (PSA)) hydrolyse sperm motility inhibitors.

Uy
@ Bulbourethral (Cowper’s) glands: secrete an alkaline fluid during sexual

arousal that neutralizes acids from urine and mucus
for lubrication
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Semen:

Contains fluids from seminal vesicles, prostate, vas deference and mucus
glands, such as bulbourethral gland

Milky fluid

fructose, vit B, C, E, electrolytes: Na,K, Mg,Ca, Cl, HPO3

LMW polypeptides, proteins

pH = 7.5 final

Each ejaculation contains approximately 2-6 ml, 35-200 sperm, avg 120 m/ml,
Avg 400 million/ejaculation(< 20 million = infertile)

Reach fallopian tube 30-60 min

Factors affecting sperm activity

medium at velocities of 1 to 4 mm/min.

1-neutral and slightly alkaline medium ) increase activity

depressed in mildly acidic medium.

strong acidic medium ) death

2- temperature ) activity increases with increasing T

Optimum 2°C below the internal temperature.

On cold days) scrotal reflexesa pulling the testes close to the body
Warm days) scrotum descend

excessive temperature -> degeneration of cells of seminiferous tubules
3-rate of metabolism) Proportional

the life expectancy of ejaculated sperm in the female genital tract is only 1 to 2
days.

Qualities of semen required for fertility

Minimum required

Volume 2mL

Sperm count 20 million/mL

Number of sperms /ejaculation 40 million
Alive sperms 75%
Motile sperms 50%

normal shape and structure 30%
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Abnormal Spermatogenesis and Male Fertility

@®Mumps) bilateral orchitis (inflammation) of the testes resulting from

mumps ) sterility

@Cryptorchidism

congenital disorder ->failure of one or both the testes to descent from abdomen
into scrotum.=undescended testes--> prone for testicular cancer.

Treatment

testosterone or gonadotropic hormones (which stimulate Leydig cells) causes
descent of testes, Surgery

Evection ¥ 6}'4‘“‘“"“
Evection_

as "
)

}E:ﬁ'*-::
s.mu\‘};',.

Regulation of Smooth Muscle
Relaxation and Effect of PDES inhibitors

Neurons or

Endothelium protein

ATP

e -+> v'v y cGMP%_ ADP
\L protein-P

2+
lower Ca

PDE5S _ | !
Inhibitor l/

Relaxation of
Vascular
Smooth Muscle

JI,,,sympathetic &5+ ;< ejection k! parasympathetic &3k (= 34> erection lun
glans penis J W& 5 Sight, smell ,thought , tactile J &bl §3sb o 3250 erection
pudendal nerve to sacral plexuses to spinal g:sb e s5W! Yz adjacent area o

Y zox o shaft J zos pelvic nerve s scarl (o <l 325 s2-4 WL cord sacral region
corpora cavernosa, and the corpus J WL penile area _# contracte tissue of
expansion or 4! yuoy Sas JUILS spongy structure 935 d9ia o spongiosum
shrinkage

Je=s nitric oxide J! arginine «<3 s blood vessels J! s> ACH is&: s pelvic nerve Lus
guanine cyclase «w! @3l Jle Joiiy o doswll smooth muscle e zos « vasodilation
Relaxation of smooth muscle by second messenger Jo22 z3 ! 9 cGMP JI GTP Jgov
Jlxe a2 more expansion in corpora cavernosa Jess 4l 48loil (Ca Jos-o e Gusb (2)

iﬂl £ 9>y ®as 9 Venous e sy &l Lol blood dxeS 353
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PDE5 J&i g (Sildenafil/Viagra 4931 ) Phosphodiesterase-5 §:5b (¢ suSs cGMP L
erection 39¥ ¢ 336950 cGMP Jo! zy JWL o

e swou erection parasympathetic JS i 2y threshold Yo g5 Lls ejaculation yogesy Ll
vas s epididymis J! &3 i s inferior mesenteric ganglia J'presynaptic gl level T12-L2
&3k e contraction J«= 4lS internal sphincter urethra s seminal vesicles s deferens
bladder } J« 35 semen zwwi L > sphincter } &I1UL o NE

sle selws Bulbourethral (Cowper's) glands = z95 pudendal nervec 33 e LS o
squeezing

Sle badll 1445 ol cCGMP 32w & el gus Sy ¢ disludl Sldasll IS a8 oy ejection (ol b asy
sl 2o ol puwadl 2259 9 Venous

Male sexual response

Erection: controlled by parasympathetic nervous system

Incr. Parasympathetic and dec. sympathetic activity to penile arterioles =
vasodilation of the arterioles and erection

Parasympathetic postganglionic fibers release Ach

-- muscarinic receptors on endothelium --produce NO -- also released by nerve
terminals-- veins are compressed causing reduction in venous return

-- pressure in corpus cavernosum higher than blood pressure

--NO ) PKG ) dec ) Ca++ ) relaxation

OEmission: movement of ejaculate into proximal part of urethra under
sympathetic control -- causes sequential peristaltic contraction of smooth
muscle of vas deferens

-- closing of bladder sphincter

OEjaculation: spinal reflex -- triggered by entry of semen into urethra causes
nerve impulses to activate perineal muscles -- forcibly expel semen from
urethra

(OOrgasm: culmination of sexual excitation

Detumescence: (flaccidity) NE from sympathetics, endothelin= contraction of
smooth muscle and inc venous outflow

|
SCIENTIFIC TEAM - (alall 52 54




X

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
mll

Part 2
Lecture 9

|
SCIENTIFIC TEAM - (ooladl (3 58

n
Om




  Part 2 
Lecture 9


Testosterone and other male sex hormones

&

NADPH

testosterone dihydrotestosterone

Androstenedione

s lipophilic s steroid hormone s 9 androgen (gl 85100 testosterone Lw-as
Ls JS e sily . .gene expression e s5ls o receptor is inside cell J!
genital system Lo bl S I S“‘“‘?'”

- Androgens) masculinizing effects

» Androgen secretion sites

1-testes

2-adrenals (<5% of total androgens in male)

* Interstitial cells of Leydig in the testesa secrete androgens (testosterone, DHT
& androstenedione)

* Testosterone is the most abundant male testicular androgen
* DHT is the active form of

* T is secreted in:
1- newborn male infant (Only for the first few months of life)

2- adult male after puberty
» Germinal epithelium of the testes is more sensitive for radiation or excessive

heat than Leydig cells) impaired spermatogenesis but normal testosterone
production.

After secretion by testes) T circulates in blood in these states for 30 min-several
hours:

1-loosely bound with plasma albumin

2-tightly bound with sex hormone binding globulin

3-Free (3%)) most important biologically

T fate:

1-transferred to tissuesaconverted into DHT (prostate gland in adult and the
external genitalia of male fetus

2- degradation & excretion
I e —
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Production of Estrogen in the Male.
« small amounts of estrogens are formed in the male
» Sertoli cells secrete E. testosterone a estradiol
* high [estrogens] seminiferous tubules
 important role in spermiogenesis
Much larger amounts (80%) of estrogens are formed from T and androstanediol in
other tissues of the body, especially the liver.
The different stages of male sexual function as reflected by average plasma

testosterone concentrations (red line) and sperm production (blue line) at different
ages.

MNeonatal Pubertal Old age

o
o
|

N\

Plasma testosterone
{ng/ml)
M
n
|

(lewixew jo %) uopanpaid uuedg

chorionic gonadotropin
. T T T T T
from the placenta 1st 2nd 3rd A 17 40 60 80

Trimester Year
gestation Birth

- Plasma testostarona
(ng/mi)

— Sperm production
(%% of maximal)

[ ot ey b Wi K Tive et T T e e e

sasll pudi ga dolasdl Loyl o childhood =Ll testosterone 3529 pic 398 blasuall B>dis

Testosterone iy
secondary s primary J ewd 2

@ primary effect :
lg> Ll jasy I 9 development of male genital organ (3 14> e¢s testosterone J! sy
i z=i Sl o human chorionic gonadotropin or hCGJ! 48Lo¥L Y powsegysll sg=9
placenta

@secondary effect
° hair growth :
as in the face,chest,abdomen,neck,groin area,upper limbs & lower limbs

’muscle mass & bones:
&b e bone thickness 393 Leul o ddasll &SIl 0 %50 393 testosterone <! lgaxg
s pelvic ;253 & J>% o bone mineralization JJ! 4l>3L o collagen synthesis
female pelvic g0 & gsall
|
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hypertrophy of laryngeal mucos &5 (e (pics &gl sy

°male pattern hair loss

°’increse RBCs
°’increase ECV volume
Aldosterone o) aslice
°skin
suwds |32 9 sebum secretion (» 3938 Las! o thickness of keratinocytes (o 23 2
g oMl wie olidl o> yogb
’increse BMR
°male genital system
°fat distribution

Functions of Testosterone During Fetal Development
- seventh week of embryonic life

- testosterone secreted first by the genital ridges

* later by the fetal testes

* Functions:

1-Development of the male body characteristics:

Formation of penis ,scrotum, prostate gland, seminal vesicles, & male genital
ducts at the same time suppressing the formation of female genital organs

NO TESTESTERONE) ) NO MALE GENITALIA

2-Descends testis to scrotum) undesended testes) T/GnRH) stimulates

descent when inguinal canal permit that if inguinal canal not permit
@Pubertal growth of penis, scrotum, and testes to 8X that | surgery is first choice

@®Development of secondary sexual characteristics of the male & spermeiogenesis

releasing GnRH in male pulsatile
Functions of testosterone secondary characteristics:
1) body hair distribution in pubic hair, male the triangle base at
(pubis, face, chest, back, linea alba, etc) ?otmm and triangle tip at the top where in

emale base at top and triangle tip on bottom

Male Pattern Baldness) Tl growth of hair on the top of the head (androgen &
genetic factors)
2) voice
hypertrophy of laryngeal mucosa and larynx) masculine voice

|
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releasing GnRH in male pulsatile 




in pubic hair , male the triangle base at bottom and triangle tip  at the top where in female base at  top and triangle tip on bottom 


« 1 thickens skin

1 ruggedness of subcutaneous tissues

- 1 sebaceous glands secretion and oil production) acne
4) Protein & muscle development

T muscle mass 1 protein

Synthetic androgens
5) Bone

Increases Bone Matrix) due to protein anabolic function & calcium Retention
Earlier closure of epiphyses

Effects of pelvis

narrow the pelvic outlet

lengthen pelvis

cause a funnel-like shape

increase the strength of the entire pelvis for load bearing.

{Used in female to treat osteoporosis
6) Increase metabolic rate

7) Increase RBC number : may be due to increase metabolic demands
8) Increase the reabsorption of Na in the distal tubules of the kidneys.
9) acute vasodilation

Testosterone in aging
decrease slowly after age 40
decreased bone formation, muscle mass,
decreased growth of facial hair, appetite,
decreased libido
LH not changed; FSH increased with aging in men

Testosterone role in pathologies : Increase in LDL, decrease in HDL ,,,,Implicated
in coronary heart disease,? hypertension

Dihydrotestosterone (DHT) function (Active form )
* Fetal development of penis, penile urethra, scrotum, prostate

 Pubertal growth of scrotum, prostate, pubic hair, sebaceous glands
Prostatic secretion
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Schematic diagram of the actions of Testosterone (solid arrows) and
Dihydrotestosterone ( dashed arrows)

Luteinizing [ Gonadotropin
hormone 1 |l regulation
f

I Spermato-
genesis

Target ' Receptor / /’ \

cell . ' Sexual 7.9
F Testosterone i () : :_. X differentiation
\ Wolffian

stimulation

i - External
4 -— . [ il e
5(1 ." A virilization

Reductase / Ny p—
J Sexual

maturation
at puberty )

D!hydroteslusterma

-

Control of male sexual functions by hormones from hypothalamus & anterior
pituitary gland

&ln fetal and neonatal life (till about 10 weeks after delivery) testosterone
secretion is stimulated by the placental chorionic gonadotropins (hCG).{same
effects on the sexual organs as LH.}Thereafter, secretion is extremely low till
puberty and adulthood and is stimulated by Pituitary gonadotropins.

& At puberty gonadotropin releasing hormone (GnRH)

stimulates cells in the anterior pituitary gland to produce

luteinizing hormone (LH) and follicle stimulating hormone

(FSH).

« LH stimulates cells in the testes to produce testosterone ) spermatogenesis.
* FSH stimulates spermatogenesis. Hormonal &

. Hypothalamus A
Control in iz

Males lGnRH
(-] e

gy Anterior pituitary = g———————y

7\

Sertoli cells Leydig cells

\

‘e [N hibiN Spermatogenems«'restosterone —

Negative feedback
Negative feedback

Testis
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Behavorial
effects

|~ Hypothalamus

Major inhibition |

]
cyclical secretion gnRY

!
Anterior
pituitary

rmnanneas RS

A

cyclical secretion LH FSH

® ®

&&P Testis L:\ilp
few weeks after birth J Leydig ;
- g | G 1
puberty = S’QF"“

= s
Testosterona —-_'!:d_:):-%; Inhibin

~ RETT_
L

@ @
i ¥

Androgenic effects . Spermatogenesis a’

Puberty:

« During childhood » no secretion of GhnRH

* During childhood, the slightest secretion of any sex steroidhormones exerts a
strong inhibitory effect on hypothalamic secretion of GnRH.

* At puberty, the secretion of hypothalamic GnRH breaks through the childhood
inhibition and adult sexual

* life begins.

|
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Pathologies

@benign prostatic hypertrophy -- also caused by DH
Urinary obstructionand treated with 5alpha-reductase inhibitor
@cancer of the prostate -- treated with androgen receptor

antagonist, estrogen, radiotherapy, radical prostatectomy

@tumors of testis -- interstitial cell tumors: produce large amounts of
testosterone

@germinal epithelial tumors: teratoma-produce no hormones-hCG rarely

Hypogonadism in males give positive pregnancy test

Causes

1. Congenital nonfunctioning of testes '

2. Under-developed testes due to absence of hCG in fetal life

3. Cryptorchidism, associated with partial or total degeneration of testes
4. Castration remove of testis

5. Absence of androgen receptors in testes

6. Disorder of the gonadotropes (cells secreting gonadotropins) in anterior
pituitary

7. Hypothalamic disorder.

Stage Signs & symptoms
Fetal * none of the male sexual characteristics develop. Instead, female
organs are formed even if have male genital organ

Dihydrotestosterone

before puberty * Eunuchism=> infantile sex organs & sexual characteristics

* height is slightly greater than that of normal man (bone epiphyses
are slow to unite)

* Thin bone

*  Weak muscles

+ Childlike voice

* No loss of hair on the head

* No normal adult masculine body hair distribution

after puberty * Sexual organs regress slightly in size but not to a childlike state
* Slight voice regression

* Loss of masculine hair production

* Loss of thick masculine bones

* Loss of the musculature of the virile male.

* Sexual desires loss

* Erection is conserved

* No ejaculation (degeneration of semen forming-organs)
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Erectile dysfunction: age 40-70 years, 52% of men

Due to:

Diabetes Mellitus, hypertension, reduced HDL vascular disorder

Radiation, surgery for prostate cancer

Lower spinal cord injury

stress -- unemployment, performance anxiety

Drugs: diuretics, antidepressants, antilipidemics ,antihypertensives, EtOH, cocaine
marijuana

phosphodiesterase-5 inhibitors: sildenafil
citrate, vardenifil, tadalafil

Regulation of Smooth Muscle
Relaxation and Effect of PDES inhibitors
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Androgen therapy

Vacuum constriction devices -- noninvasive
°draw venous blood into penis
°constriction ring prevents venous return
Injections of PGE1

Surgical implantation of prosthesis

Sex therapy
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