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1) SPERMATOGENESIS	

									Spermatogenesis	is	the	process	by	which	haploid	spermatozoa	
develop	from	germ	cells	in	the	seminferous	tubules	of	the	testis.		This	
process	starts	with	the	mitotic	division	of	the	stem	cells	located	close	to	the	
basement	membrane	of	the	tubules.	These	cells	are	called	spermatogonial	
stem	cells.	The	mitotic	division	of	these	produces	two	types	of	cells.	Type	A	
cells	replenish	the	stem	cells	and	the	B	cells	differentiate	them	into	primary	
spermatocytes.	The	primary	spermatocytes	divides	meiotically(meiosis	I)	
into	two	secondary	spermatocytes;	each	secondary	spermatocytes	divides	
into	two	haploid	spermatids	by	meiosis	II.	The	spermatids	are	transformed	
into	spermatozoa,	also	known	as	sperm	cells.	Thus,	the	primary	
spermatocytes	gives	rise	to	two	cells,	the	secondary	spermatocytes,	and	
the	two	secondary	spermatocytes	by	their	subdivision	produce	four	
spermatozoa	and	four	haploid	cells.	
										Spermatozoa	are	the	mature	male	gametes	in	many	sexually	
reproducing	organisms.	Thus,	spermatogenesis	is	the	male	version	of	
gametogenesis,	of	which	the	female	equivalent	is	oogenesis.	In	mammals	it	
occurs	in	the	seminferous	tubules	of	the	male	testes	in	a	stepwise	fashion.	
								Spermatogenesis	is	highly	dependent	upon	optimal	conditions	for	the	
process	to	occur	correctly,	and	is	essential	for	sexual	reproduction.	DNA	
methylation	and	histone	modifications	have	been	implicated	in	the	
regulation	of	this	process.	It	starts	at	puberty	and	usually	continues	
uninterrupted	until	death,	although	a	slight	decrease	can	be	discerned	in	
the	quantity	of	produced	sperm	with	increase	in	age.	
								Spermatogenesis	starts	in	the	bottom	part	of	seminiferous	tubes	and,	
progressively,	cells	go	deeper	into	tubes	and	moving	along	it	until	mature	
spermatozoa	are	deposited.	The	division	happens	asynchronically;	if	the	
tube	is	cut	transversally	one	could	observe	different	maturation	states.	A	
group	of	cells	with	different	maturation	states	that	are	being	generated	at	
the	same	time	is	called	spermatogenic	wave.	



						Spermatogenesis	produces	mature	male	gametes,	commonly	called	
sperm	but	more	specifically	known	as	spermatozoa,	which	are	able	to	
fertilize	the	counterpart	female	gamete,	the	oocyte,	during	conception	to	
produce	a	single-celled	individual	known	as	zygote.	This	is	the	cornerstone	
of	sexual	reproduction	and	involves	the	two	gametes	both	contributing	half	
the	normal	set	of	chromosomes	(haploid)	to	result	in	a	chromosomally	
normal	(diploid)	zygote.	
	

2) TESTOSTERONE	
						Testosterone	in	the	primary	male	sex	hormone	and	anabolic	steroid.	In	
make	humans,	testosterone	plays	a	key	role	in	the	development	of	male	
reproductive	tissues	such	as	testes	and	prostate,	as	well	as	promoting	
secondary	sexual	characteristics	such	as	increased	muscle	and	bone	Mass,	
and	the	growth	of	body	hair.	In	addition,	testosterone	is	involved	in	health	
and	we’ll	being,	and	the	prevention	of	osteoporosis.	Insufficient	levels	of	
testosterone	in	men	may	lead	to	abnormalities	including	frailty	and	bone	
loss.	
											Androgens	such	as	testosterone	promote	protein	synthesis	and	thus	
the	growth	of	tissues	with	androgen	receptors.	Testosterone	can	be	
described	as	having	virilising	and	anabolic	effects.	

• Anabolic	effects	include	growth	of	muscle	mass	and	strength,	
increased	bone	density	and	strength,	and	stimulation	of	linear	
growth	and	bone	maturation.	

• Androgenic	effects	include	the	maturation	of	the	sex	organs,	
particularly	the	penis	and	the	formation	of	the	scrotum	in	the	fetus,	
and	after	birth	(usually	at	puberty)	a	deepening	of	the	voice,	growth	
of	facial	hair	(	such	as	the	beard)	and	axillary	(underarm)	hair.	Many	
of	these	fall	into	the	category	of	male	secondary	sex	characteristics.	

Testosterone	effects	can	be	classified	by	the	age	of	usual	occurrence.	
For	Postnatal	effects	in	both	males	and	females,	these	are	mostly	
dependent	on	the	levels	and	duration	of	circulating	free	
testosterone.	

Testosterone	is	used	as	medication	for	the	treatment	of	males	with	
too	little	or	no	natural	testosterone	production,	certain	forms	of	



breast	cancer,	and	gender	dysphoria	in	transgender	men	and	non-
binary	individuals.	This	is	known	as	hormone	replacement	therapy	or	
testosterone	replacement	therapy,	which	maintains	serum	
testosterone	levels	in	the	normal	range.	The	effects	of	testosterone	
in	humans	and	other	vertebrates	occur	by	way	of	multiple	
mechanisms:	by	activation	of	the	androgen	receptor	(directly	or	as	
DHT),	and	by	conversion	to	estradiol	and	activation	of	
certain	estrogen	receptors.	


