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How	to	secrete	growth	hormone	from	pituitary	gland

ORDER	NOW	Diminished	wrinkles,	crows	feet,	laugh	lines,	and	age	spots	Skin	that	looks	and	feels	firmer	and	smoother	Increased	physical	stamina	Weight	loss	with	decreased	body	fat	Increased	lean	muscle	Strengthened	nails	ORDER	NOW	*Based	on	internal	customer	survey	of	those	who	tried	GenF20®	and	at	least	one	other	HGH	releaser*	Dr.
Steven	Lamm,	MD	Best-selling	author	and	the	Director	Of	NYU’s	Men’s	Health	Center	Dr.	Steven	Lamm,	MD	Best-selling	author	and	the	Director	Of	NYU’s	Men’s	Health	Center	In	a	12	week	double-blind	study,	researchers	split	61	participants	in	two	groups.	The	first	31	volunteers	received	the	complete	GenF20	Plus®	system,	both	tablets	and	oral
spray,	taken	twice	a	day.	The	second	group	took	a	placebo	at	similar	dosage.	Among	their	objectives,	the	researchers	were	searching	for	higher	levels	of	Insulin-Like	Growth	Factor,	or	IGF-1.	As	they	explain:	“HGH	when	released	into	the	blood	stream	stimulates	the	liver	to	produce	Insulin-Like	Growth	Factor	1,	which	is	the	primary	mediator	of
HGH.”	Put	simply,	does	GenF20	Plus®	help	the	body	release	its	own	HGH?	SEE	THE	FULL	CLINICAL	STUDY	It	Helped	Them	Too!	Order	Now	When	looking	for	an	HGH	releaser,	you’ll	find	dozens	of	pills	and	sprays	claiming	to	contain	the	ingredients	necessary	to	increase	your	HGH	levels.	Although	you’ll	find	they	may	contain	some	ingredients	that
have	been	scientifically	proven	to	stimulate	the	production	of	HGH,	they	are	in	such	a	low	dosage	they	do	NOT	actually	work.	Unfortunately,	this	is	a	common	practice	in	the	supplement	industry	since	manufacturers	want	to	be	able	to	say	their	product	contains	certain	ingredients,	while	at	the	same	time	keeping	their	manufacturing	costs	as	low	as
possible.	Learn	More	About	Ingredients	I	have	been	using	GenF20	Plus®	for	two	months	now.	I	bought	it	because	I	wanted	to	increase	my	HGH	in	order	to	fight	the	effects	of	aging.	It’s	Great!	I’m	64	and	It	has	helped	me	lose	10	lbs.	of	body	fat.	At	the	same	time,	My	arm	size	has	noticeably	increased	with	inconstant	exercise.	My	bald	spot	seems	to	be
shrinking	and	I	am	looking	younger.	I’m	sleeping	better	and	feel	more	energetic!	I’ve	tried	several	anti-aging	products	and	this	is	the	best	I’ve	found.	I	plan	on	sticking	with	GenF20	Plus®.	–	Peter	F.	I’ve	been	using	GenF20	Plus®	for	one	month	now.	At	56,	my	endurance,	strength	and	just	that	“youthful”	energy	of	my	past	seemed	to	be	fading	fast.	In
just	my	first	workout	after	starting	GenF20	Plus®,	I	noticed	a	subtle	difference…	endurance	UP,	strength	and	energy	UP.	3	weeks	in	and	I’m	running	50%	further	and	hitting	the	gym	4-5	days	a	week,	instead	of	2-3.	And	“YES”	I	even	have	more	engery	&	desire	for	time	with	my	wife.	–	Jeff	C.	The	medical	community	has	long	known	about	the	anti-
aging	benefits	of	restoring	your	HGH	levels	back	more	to	what	they	were	in	your	20s.	It’s	been	scientifically	proven	that	plummeting	HGH	levels	are	one	of	the	key	causes	of	problems	commonly	associated	with	aging.	Jumpstart	your	HGH	production	every	day,	and	expect	the	benefits	associated	with	HGH,	including:	Diminished	wrinkles,	crows	feet,
laugh	lines,	and	age	spots	Skin	that	looks	and	feels	firmer	and	smoother	Increased	physical	stamina	Increased	lean	muscle	Strengthened	nails	A	faster	metabolism	Weight	loss	with	decreased	body	fat	Greater	memory	and	focus	Reinvigorated	sex	drive	and	performance	Better	mood	and	mental	sharpness	Improved	hair	condition	and	color	Better	sleep
Clearer,	healthier	vision	A	strengthened	immune	system	Increased	results	from	exercise	“Growth	hormone	is	the	only	anti-aging	treatment	known	that	actually	makes	people	look	younger.	Even	creams	and	lotions	that	contain	antioxidants	like	vitamins	E,	A,	or	C,	retinoic	acid,	or	fruit	acids…	do	not	stop	the	skin	from	sagging	and	sinking.	[Only]
growth	hormone	therapy	can	take	a	decade	or	more	off	your	face.”	–	Dr.	Ronald	Klatz	President,	American	Academy	of	Anti-Aging	Medicine	in	his	book	“Grow	Young	With	HGH”	(p.	116)	“The	effects	of	six	months	of	human	growth	hormone	on	lean	body	mass	and	adipose-tissue	were	equivalent	in	magnitude	to	the	changes	incurred	during	10-20	years
of	aging.”	–	Daniel	Rudman,	M.D.,	in	the	New	England	Journal	of	Medicine	Click	Here	to	Read	Excerpts	From	More	Medical	Studies	The	foundation	of	the	GenF20	Plus®	Triple-Advantage	System	is	the	#1	rated	doctor-endorsed	daily	supplement*.	It’s	a	potent	“HGH	Releaser”	that	you	take	twice	daily.	Within	as	little	as	three	weeks,	you	can	expect	to
feel	the	anti-aging	effects	as	this	proprietary	formulation	begins	working	to	kickstart	your	pituitary	gland	to	start	releasing	more	HGH.	To	encourage	your	body	to	safely	and	naturally	restore	your	HGH	to	more	youthful	levels.	So	again,	no	injections	of	synthetic	HGH	are	required.	The	ingredients	are	a	potent	combination	of	amino	acids,	nutrients,
and	peptides	that	are	all	known	for	their	HGH	boosting	effects.	They	include	L-Arginine,	L-Glutamine,	L-Glycine,	Colostrum,	Anterior	Pituitary	Powder**,	and	more.	GenF20	Plus®	Increased	IGF-1	Levels	By	28%	After	Just	12	Weeks…	In	a	12	week	double-blind	study,	researchers	split	61	participants	in	two	groups.	The	first	31	volunteers	received	the
complete	GenF20	Plus®	system,	tablets	and	oral	spray,	both	taken	twice	a	day.	The	second	group	took	a	placebo	at	similar	dosage.	Among	their	objectives,	the	researchers	were	searching	for	higher	levels	of	Insulin-Like	Growth	Factor,	or	IGF-1.	As	they	explain:	“HGH	when	released	into	the	blood	stream	stimulates	the	liver	to	produce	Insulin-Like
Growth	Factor	1,	which	is	the	primary	mediator	of	HGH.”	Put	simply,	does	GenF20	Plus®	help	the	body	release	its	own	HGH?	The	Answer:	YES!	See	The	Full	Clinical	Study	During	the	Covid-19	pandemic,	we	mature	adults	need	an	effective	and	well-rounded	product	to	maintain	our	youth	and	well-being.	I	kept	searching	and	found	GenF20	Plus®	to
be	the	best	natural	product	for	maintaining	youth,	energy	and	restoring	everything	a	youth	should	have.	Try	it.	In	no	time	you	will	experience	the	benefit	I	am	experiencing.	Wish	I	could	have	found	it	earlier	instead	of	wasting	time	and	money	on	products	that	do	not	work.	–	Ada	N.	–	New	York	My	skin,	hair,	nails	are	vastly	improved	(hair	is	thicker!).	I
have	diminished	cellulite	on	my	inner	thigh	that	I	have	tried,	until	now,	to	improve	for	years!	My	energy	and	sex	drive	are	incredible!	I	highly	recommend	GenF20®	to	all	my	friends	and	my	family	already	has	a	supply.	My	mother	has	an	ailment	and	now	has	more	energy	than	ever!	Sylvia	Denonna	–	New	York,	New	York	I	need	to	tell	you	at	first	I
gained	energy	and	I	thought	that	was	all…	but	it	was	way	more.	I	lost	a	few	pounds	and	slimmed	down.	But	I	really	didn’t	know	mentally	how	good	your	product	made	me	feel	until	I	stopped	taking	it.	It	stopped	me	from	feeling	down	and	helped	stop	bad	dreams…	I	love	this	stuff!	Joseph	Gomes	–	Weymouth,	Massachusetts	I	began	taking	GenF20
Plus®	about	3	weeks	ago	because	I	read	studies	that	show	that	increasing	your	Growth	Hormone	can	aid	in	the	repair	of	leaky	gut	syndrome.	I	purchased	3	months’	worth	of	the	product	and	in	the	short	time	I	have	been	taking	it,	my	sleep	has	improved	and	my	hair	shedding	has	stopped.	This	product,	combined	with	an	improved	diet,	has	me	feeling
significantly	better	in	just	3	weeks.	Definitely	a	fan	over	here.	Alex	S.	See	More	Client	Success	Stories	We	back	GenF20	Plus®	with	an	industry-leading,	100%	risk-free	moneyback	guarantee	that	gives	you	two	full	months	to	test	our	product.	Since	it	typically	takes	over	a	month’s	use	to	begin	experiencing	the	full	anti-aging	effects	of	GenF20	Plus®
and	increased	levels	of	HGH,	we’re	going	to	give	you	an	incredible	67	days	to	try	our	product.	Click	Here	To	Read	Our	Full	Guarantee	Ready	to	start	experiencing	the	anti-aging	benefits	of	increased	HGH	levels	yourself	with	the	help	of	GenF20	Plus®?	By	the	end	of	this	section,	you	will	be	able	to:	Explain	the	interrelationships	of	the	anatomy	and
functions	of	the	hypothalamus	and	the	posterior	and	anterior	lobes	of	the	pituitary	gland	Identify	the	two	hormones	released	from	the	posterior	pituitary,	their	target	cells,	and	their	principal	actions	Identify	the	six	hormones	produced	by	the	anterior	lobe	of	the	pituitary	gland,	their	target	cells,	their	principal	actions,	and	their	regulation	by	the
hypothalamus	The	hypothalamus–pituitary	complex	can	be	thought	of	as	the	“command	center”	of	the	endocrine	system.	This	complex	secretes	several	hormones	that	directly	produce	responses	in	target	tissues,	as	well	as	hormones	that	regulate	the	synthesis	and	secretion	of	hormones	of	other	glands.	In	addition,	the	hypothalamus–pituitary	complex
coordinates	the	messages	of	the	endocrine	and	nervous	systems.	In	many	cases,	a	stimulus	received	by	the	nervous	system	must	pass	through	the	hypothalamus–pituitary	complex	to	be	translated	into	hormones	that	can	initiate	a	response.	The	hypothalamus	is	a	structure	of	the	diencephalon	of	the	brain	located	anterior	and	inferior	to	the	thalamus
(Figure	1).	It	has	both	neural	and	endocrine	functions,	producing	and	secreting	many	hormones.	In	addition,	the	hypothalamus	is	anatomically	and	functionally	related	to	the	pituitary	gland	(or	hypophysis),	a	bean-sized	organ	suspended	from	it	by	a	stem	called	the	infundibulum	(or	pituitary	stalk).	The	pituitary	gland	is	cradled	within	the	sellaturcica
of	the	sphenoid	bone	of	the	skull.	It	consists	of	two	lobes	that	arise	from	distinct	parts	of	embryonic	tissue:	the	posterior	pituitary	(neurohypophysis)	is	neural	tissue,	whereas	the	anterior	pituitary	(also	known	as	the	adenohypophysis)	is	glandular	tissue	that	develops	from	the	primitive	digestive	tract.	The	hormones	secreted	by	the	posterior	and
anterior	pituitary,	and	the	intermediate	zone	between	the	lobes	are	summarized	in	Table	1.	Figure	1.	The	hypothalamus	region	lies	inferior	and	anterior	to	the	thalamus.	It	connects	to	the	pituitary	gland	by	the	stalk-like	infundibulum.	The	pituitary	gland	consists	of	an	anterior	and	posterior	lobe,	with	each	lobe	secreting	different	hormones	in
response	to	signals	from	the	hypothalamus.	Table	1.	Pituitary	Hormones	Pituitary	lobe	Associated	hormones	Chemical	class	Effect	Anterior	Growth	hormone	(GH)	Protein	Promotes	growth	of	body	tissues	Anterior	Prolactin	(PRL)	Peptide	Promotes	milk	production	from	mammary	glands	Anterior	Thyroid-stimulating	hormone	(TSH)	Glycoprotein
Stimulates	thyroid	hormone	release	from	thyroid	Anterior	Adrenocorticotropic	hormone	(ACTH)	Peptide	Stimulates	hormone	release	by	adrenal	cortex	Anterior	Follicle-stimulating	hormone	(FSH)	Glycoprotein	Stimulates	gamete	production	in	gonads	Anterior	Luteinizing	hormone	(LH)	Glycoprotein	Stimulates	androgen	production	by	gonads	Posterior
Antidiuretic	hormone	(ADH)	Peptide	Stimulates	water	reabsorption	by	kidneys	Posterior	Oxytocin	Peptide	Stimulates	uterine	contractions	during	childbirth	Intermediate	zone	Melanocyte-stimulating	hormone	Peptide	Stimulates	melanin	formation	in	melanocytes	Posterior	Pituitary	The	posterior	pituitary	is	actually	an	extension	of	the	neurons	of	the
paraventricular	and	supraoptic	nuclei	of	the	hypothalamus.	The	cell	bodies	of	these	regions	rest	in	the	hypothalamus,	but	their	axons	descend	as	the	hypothalamic–hypophyseal	tract	within	the	infundibulum,	and	end	in	axon	terminals	that	comprise	the	posterior	pituitary	(Figure	2).	Figure	2.	Neurosecretory	cells	in	the	hypothalamus	release	oxytocin
(OT)	or	ADH	into	the	posterior	lobe	of	the	pituitary	gland.	These	hormones	are	stored	or	released	into	the	blood	via	the	capillary	plexus.	The	posterior	pituitary	gland	does	not	produce	hormones,	but	rather	stores	and	secretes	hormones	produced	by	the	hypothalamus.	The	paraventricular	nuclei	produce	the	hormone	oxytocin,	whereas	the	supraoptic
nuclei	produce	ADH.	These	hormones	travel	along	the	axons	into	storage	sites	in	the	axon	terminals	of	the	posterior	pituitary.	In	response	to	signals	from	the	same	hypothalamic	neurons,	the	hormones	are	released	from	the	axon	terminals	into	the	bloodstream.	Oxytocin	When	fetal	development	is	complete,	the	peptide-derived	hormone	oxytocin
(tocia-	=	“childbirth”)	stimulates	uterine	contractions	and	dilation	of	the	cervix.	Throughout	most	of	pregnancy,	oxytocin	hormone	receptors	are	not	expressed	at	high	levels	in	the	uterus.	Toward	the	end	of	pregnancy,	the	synthesis	of	oxytocin	receptors	in	the	uterus	increases,	and	the	smooth	muscle	cells	of	the	uterus	become	more	sensitive	to	its
effects.	Oxytocin	is	continually	released	throughout	childbirth	through	a	positive	feedback	mechanism.	As	noted	earlier,	oxytocin	prompts	uterine	contractions	that	push	the	fetal	head	toward	the	cervix.	In	response,	cervical	stretching	stimulates	additional	oxytocin	to	be	synthesized	by	the	hypothalamus	and	released	from	the	pituitary.	This	increases
the	intensity	and	effectiveness	of	uterine	contractions	and	prompts	additional	dilation	of	the	cervix.	The	feedback	loop	continues	until	birth.	Although	the	mother’s	high	blood	levels	of	oxytocin	begin	to	decrease	immediately	following	birth,	oxytocin	continues	to	play	a	role	in	maternal	and	newborn	health.	First,	oxytocin	is	necessary	for	the	milk
ejection	reflex	(commonly	referred	to	as	“let-down”)	in	breastfeeding	women.	As	the	newborn	begins	suckling,	sensory	receptors	in	the	nipples	transmit	signals	to	the	hypothalamus.	In	response,	oxytocin	is	secreted	and	released	into	the	bloodstream.	Within	seconds,	cells	in	the	mother’s	milk	ducts	contract,	ejecting	milk	into	the	infant’s	mouth.
Secondly,	in	both	males	and	females,	oxytocin	is	thought	to	contribute	to	parent–newborn	bonding,	known	as	attachment.	Oxytocin	is	also	thought	to	be	involved	in	feelings	of	love	and	closeness,	as	well	as	in	the	sexual	response.	Antidiuretic	Hormone	(ADH)	The	solute	concentration	of	the	blood,	or	blood	osmolarity,	may	change	in	response	to	the
consumption	of	certain	foods	and	fluids,	as	well	as	in	response	to	disease,	injury,	medications,	or	other	factors.	Blood	osmolarity	is	constantly	monitored	by	osmoreceptors—specialized	cells	within	the	hypothalamus	that	are	particularly	sensitive	to	the	concentration	of	sodium	ions	and	other	solutes.	In	response	to	high	blood	osmolarity,	which	can
occur	during	dehydration	or	following	a	very	salty	meal,	the	osmoreceptors	signal	the	posterior	pituitary	to	release	antidiuretic	hormone	(ADH).	The	target	cells	of	ADH	are	located	in	the	tubular	cells	of	the	kidneys.	Its	effect	is	to	increase	epithelial	permeability	to	water,	allowing	increased	water	reabsorption.	The	more	water	reabsorbed	from	the
filtrate,	the	greater	the	amount	of	water	that	is	returned	to	the	blood	and	the	less	that	is	excreted	in	the	urine.	A	greater	concentration	of	water	results	in	a	reduced	concentration	of	solutes.	ADH	is	also	known	as	vasopressin	because,	in	very	high	concentrations,	it	causes	constriction	of	blood	vessels,	which	increases	blood	pressure	by	increasing
peripheral	resistance.	The	release	of	ADH	is	controlled	by	a	negative	feedback	loop.	As	blood	osmolarity	decreases,	the	hypothalamic	osmoreceptors	sense	the	change	and	prompt	a	corresponding	decrease	in	the	secretion	of	ADH.	As	a	result,	less	water	is	reabsorbed	from	the	urine	filtrate.	Interestingly,	drugs	can	affect	the	secretion	of	ADH.	For
example,	alcohol	consumption	inhibits	the	release	of	ADH,	resulting	in	increased	urine	production	that	can	eventually	lead	to	dehydration	and	a	hangover.	A	disease	called	diabetes	insipidus	is	characterized	by	chronic	underproduction	of	ADH	that	causes	chronic	dehydration.	Because	little	ADH	is	produced	and	secreted,	not	enough	water	is
reabsorbed	by	the	kidneys.	Although	patients	feel	thirsty,	and	increase	their	fluid	consumption,	this	doesn’t	effectively	decrease	the	solute	concentration	in	their	blood	because	ADH	levels	are	not	high	enough	to	trigger	water	reabsorption	in	the	kidneys.	Electrolyte	imbalances	can	occur	in	severe	cases	of	diabetes	insipidus.	Anterior	Pituitary	The
anterior	pituitary	originates	from	the	digestive	tract	in	the	embryo	and	migrates	toward	the	brain	during	fetal	development.	There	are	three	regions:	the	pars	distalis	is	the	most	anterior,	the	pars	intermedia	is	adjacent	to	the	posterior	pituitary,	and	the	pars	tuberalis	is	a	slender	“tube”	that	wraps	the	infundibulum.	Recall	that	the	posterior	pituitary
does	not	synthesize	hormones,	but	merely	stores	them.	In	contrast,	the	anterior	pituitary	does	manufacture	hormones.	However,	the	secretion	of	hormones	from	the	anterior	pituitary	is	regulated	by	two	classes	of	hormones.	These	hormones—secreted	by	the	hypothalamus—are	the	releasing	hormones	that	stimulate	the	secretion	of	hormones	from	the
anterior	pituitary	and	the	inhibiting	hormones	that	inhibit	secretion.	Hypothalamic	hormones	are	secreted	by	neurons,	but	enter	the	anterior	pituitary	through	blood	vessels	(Figure	3).	Within	the	infundibulum	is	a	bridge	of	capillaries	that	connects	the	hypothalamus	to	the	anterior	pituitary.	This	network,	called	the	hypophyseal	portal	system,	allows
hypothalamic	hormones	to	be	transported	to	the	anterior	pituitary	without	first	entering	the	systemic	circulation.	The	system	originates	from	the	superior	hypophyseal	artery,	which	branches	off	the	carotid	arteries	and	transports	blood	to	the	hypothalamus.	The	branches	of	the	superior	hypophyseal	artery	form	the	hypophyseal	portal	system	(see
Figure	3).	Hypothalamic	releasing	and	inhibiting	hormones	travel	through	a	primary	capillary	plexus	to	the	portal	veins,	which	carry	them	into	the	anterior	pituitary.	Hormones	produced	by	the	anterior	pituitary	(in	response	to	releasing	hormones)	enter	a	secondary	capillary	plexus,	and	from	there	drain	into	the	circulation.	Figure	3.	The	anterior
pituitary	manufactures	seven	hormones.	The	hypothalamus	produces	separate	hormones	that	stimulate	or	inhibit	hormone	production	in	the	anterior	pituitary.	Hormones	from	the	hypothalamus	reach	the	anterior	pituitary	via	the	hypophyseal	portal	system.	The	anterior	pituitary	produces	seven	hormones.	These	are	the	growth	hormone	(GH),	thyroid-
stimulating	hormone	(TSH),	adrenocorticotropic	hormone	(ACTH),	follicle-stimulating	hormone	(FSH),	luteinizing	hormone	(LH),	beta	endorphin,	and	prolactin.	Of	the	hormones	of	the	anterior	pituitary,	TSH,	ACTH,	FSH,	and	LH	are	collectively	referred	to	as	tropic	hormones	(trope-	=	“turning”)	because	they	turn	on	or	off	the	function	of	other
endocrine	glands.	Growth	Hormone	The	endocrine	system	regulates	the	growth	of	the	human	body,	protein	synthesis,	and	cellular	replication.	A	major	hormone	involved	in	this	process	is	growth	hormone	(GH),	also	called	somatotropin—a	protein	hormone	produced	and	secreted	by	the	anterior	pituitary	gland.	Its	primary	function	is	anabolic;	it
promotes	protein	synthesis	and	tissue	building	through	direct	and	indirect	mechanisms	(Figure	4).	GH	levels	are	controlled	by	the	release	of	GHRH	and	GHIH	(also	known	as	somatostatin)	from	the	hypothalamus.	Figure	4.	Growth	hormone	(GH)	directly	accelerates	the	rate	of	protein	synthesis	in	skeletal	muscle	and	bones.	Insulin-like	growth	factor	1
(IGF-1)	is	activated	by	growth	hormone	and	indirectly	supports	the	formation	of	new	proteins	in	muscle	cells	and	bone.	A	glucose-sparing	effect	occurs	when	GH	stimulates	lipolysis,	or	the	breakdown	of	adipose	tissue,	releasing	fatty	acids	into	the	blood.	As	a	result,	many	tissues	switch	from	glucose	to	fatty	acids	as	their	main	energy	source,	which
means	that	less	glucose	is	taken	up	from	the	bloodstream.	GH	also	initiates	the	diabetogenic	effect	in	which	GH	stimulates	the	liver	to	break	down	glycogen	to	glucose,	which	is	then	deposited	into	the	blood.	The	name	“diabetogenic”	is	derived	from	the	similarity	in	elevated	blood	glucose	levels	observed	between	individuals	with	untreated	diabetes
mellitus	and	individuals	experiencing	GH	excess.	Blood	glucose	levels	rise	as	the	result	of	a	combination	of	glucose-sparing	and	diabetogenic	effects.	GH	indirectly	mediates	growth	and	protein	synthesis	by	triggering	the	liver	and	other	tissues	to	produce	a	group	of	proteins	called	insulin-like	growth	factors	(IGFs).	These	proteins	enhance	cellular
proliferation	and	inhibit	apoptosis,	or	programmed	cell	death.	IGFs	stimulate	cells	to	increase	their	uptake	of	amino	acids	from	the	blood	for	protein	synthesis.	Skeletal	muscle	and	cartilage	cells	are	particularly	sensitive	to	stimulation	from	IGFs.	Dysfunction	of	the	endocrine	system’s	control	of	growth	can	result	in	several	disorders.	For	example,
gigantism	is	a	disorder	in	children	that	is	caused	by	the	secretion	of	abnormally	large	amounts	of	GH,	resulting	in	excessive	growth.	A	similar	condition	in	adults	is	acromegaly,	a	disorder	that	results	in	the	growth	of	bones	in	the	face,	hands,	and	feet	in	response	to	excessive	levels	of	GH	in	individuals	who	have	stopped	growing.	Abnormally	low	levels
of	GH	in	children	can	cause	growth	impairment—a	disorder	called	pituitary	dwarfism	(also	known	as	growth	hormone	deficiency).	Thyroid-Stimulating	Hormone	The	activity	of	the	thyroid	gland	is	regulated	by	thyroid-stimulating	hormone	(TSH),	also	called	thyrotropin.	TSH	is	released	from	the	anterior	pituitary	in	response	to	thyrotropin-releasing
hormone	(TRH)	from	the	hypothalamus.	As	discussed	shortly,	it	triggers	the	secretion	of	thyroid	hormones	by	the	thyroid	gland.	In	a	classic	negative	feedback	loop,	elevated	levels	of	thyroid	hormones	in	the	bloodstream	then	trigger	a	drop	in	production	of	TRH	and	subsequently	TSH.	Adrenocorticotropic	Hormone	The	adrenocorticotropic	hormone
(ACTH),	also	called	corticotropin,	stimulates	the	adrenal	cortex	(the	more	superficial	“bark”	of	the	adrenal	glands)	to	secrete	corticosteroid	hormones	such	as	cortisol.	ACTH	come	from	a	precursor	molecule	known	as	pro-opiomelanotropin	(POMC)	which	produces	several	biologically	active	molecules	when	cleaved,	including	ACTH,	melanocyte-
stimulating	hormone,	and	the	brain	opioid	peptides	known	as	endorphins.	The	release	of	ACTH	is	regulated	by	the	corticotropin-releasing	hormone	(CRH)	from	the	hypothalamus	in	response	to	normal	physiologic	rhythms.	A	variety	of	stressors	can	also	influence	its	release,	and	the	role	of	ACTH	in	the	stress	response	is	discussed	later	in	this	chapter.
Follicle-Stimulating	Hormone	and	Luteinizing	Hormone	The	endocrine	glands	secrete	a	variety	of	hormones	that	control	the	development	and	regulation	of	the	reproductive	system	(these	glands	include	the	anterior	pituitary,	the	adrenal	cortex,	and	the	gonads—the	testes	in	males	and	the	ovaries	in	females).	Much	of	the	development	of	the
reproductive	system	occurs	during	puberty	and	is	marked	by	the	development	of	sex-specific	characteristics	in	both	male	and	female	adolescents.	Puberty	is	initiated	by	gonadotropin-releasing	hormone	(GnRH),	a	hormone	produced	and	secreted	by	the	hypothalamus.	GnRH	stimulates	the	anterior	pituitary	to	secrete	gonadotropins—hormones	that
regulate	the	function	of	the	gonads.	The	levels	of	GnRH	are	regulated	through	a	negative	feedback	loop;	high	levels	of	reproductive	hormones	inhibit	the	release	of	GnRH.	Throughout	life,	gonadotropins	regulate	reproductive	function	and,	in	the	case	of	women,	the	onset	and	cessation	of	reproductive	capacity.	The	gonadotropins	include	two
glycoprotein	hormones:	follicle-stimulating	hormone	(FSH)	stimulates	the	production	and	maturation	of	sex	cells,	or	gametes,	including	ova	in	women	and	sperm	in	men.	FSH	also	promotes	follicular	growth;	these	follicles	then	release	estrogens	in	the	female	ovaries.	Luteinizing	hormone	(LH)	triggers	ovulation	in	women,	as	well	as	the	production	of
estrogens	and	progesterone	by	the	ovaries.	LH	stimulates	production	of	testosterone	by	the	male	testes.	Prolactin	As	its	name	implies,	prolactin	(PRL)	promotes	lactation	(milk	production)	in	women.	During	pregnancy,	it	contributes	to	development	of	the	mammary	glands,	and	after	birth,	it	stimulates	the	mammary	glands	to	produce	breast	milk.
However,	the	effects	of	prolactin	depend	heavily	upon	the	permissive	effects	of	estrogens,	progesterone,	and	other	hormones.	And	as	noted	earlier,	the	let-down	of	milk	occurs	in	response	to	stimulation	from	oxytocin.	In	a	non-pregnant	woman,	prolactin	secretion	is	inhibited	by	prolactin-inhibiting	hormone	(PIH),	which	is	actually	the
neurotransmitter	dopamine,	and	is	released	from	neurons	in	the	hypothalamus.	Only	during	pregnancy	do	prolactin	levels	rise	in	response	to	prolactin-releasing	hormone	(PRH)	from	the	hypothalamus.	Intermediate	Pituitary:	Melanocyte-Stimulating	Hormone	The	cells	in	the	zone	between	the	pituitary	lobes	secrete	a	hormone	known	as	melanocyte-
stimulating	hormone	(MSH)	that	is	formed	by	cleavage	of	the	pro-opiomelanocortin	(POMC)	precursor	protein.	Local	production	of	MSH	in	the	skin	is	responsible	for	melanin	production	in	response	to	UV	light	exposure.	The	role	of	MSH	made	by	the	pituitary	is	more	complicated.	For	instance,	people	with	lighter	skin	generally	have	the	same	amount
of	MSH	as	people	with	darker	skin.	Nevertheless,	this	hormone	is	capable	of	darkening	of	the	skin	by	inducing	melanin	production	in	the	skin’s	melanocytes.	Women	also	show	increased	MSH	production	during	pregnancy;	in	combination	with	estrogens,	it	can	lead	to	darker	skin	pigmentation,	especially	the	skin	of	the	areolas	and	labia	minora.	Figure
5	is	a	summary	of	the	pituitary	hormones	and	their	principal	effects.	.	Figure	5.	Major	Pituitary	Hormones	Major	pituitary	hormones	and	their	target	organs	The	following	video	is	an	animation	showing	the	role	of	the	hypothalamus	and	the	pituitary	gland.	Which	hormone	is	released	by	the	pituitary	to	stimulate	the	thyroid	gland?	Chapter	Review	The
hypothalamus–pituitary	complex	is	located	in	the	diencephalon	of	the	brain.	The	hypothalamus	and	the	pituitary	gland	are	connected	by	a	structure	called	the	infundibulum,	which	contains	vasculature	and	nerve	axons.	The	pituitary	gland	is	divided	into	two	distinct	structures	with	different	embryonic	origins.	The	posterior	lobe	houses	the	axon
terminals	of	hypothalamic	neurons.	It	stores	and	releases	into	the	bloodstream	two	hypothalamic	hormones:	oxytocin	and	antidiuretic	hormone	(ADH).	The	anterior	lobe	is	connected	to	the	hypothalamus	by	vasculature	in	the	infundibulum	and	produces	and	secretes	six	hormones.	Their	secretion	is	regulated,	however,	by	releasing	and	inhibiting
hormones	from	the	hypothalamus.	The	six	anterior	pituitary	hormones	are:	growth	hormone	(GH),	thyroid-stimulating	hormone	(TSH),	adrenocorticotropic	hormone	(ACTH),	follicle-stimulating	hormone	(FSH),	luteinizing	hormone	(LH),	and	prolactin	(PRL).	Self	Check	Answer	the	question(s)	below	to	see	how	well	you	understand	the	topics	covered	in
the	previous	section.	Compare	and	contrast	the	anatomical	relationship	of	the	anterior	and	posterior	lobes	of	the	pituitary	gland	to	the	hypothalamus	Name	the	target	tissues	for	prolactin.	Glossary	acromegaly:	disorder	in	adults	caused	when	abnormally	high	levels	of	GH	trigger	growth	of	bones	in	the	face,	hands,	and	feet	adrenocorticotropic
hormone	(ACTH):	anterior	pituitary	hormone	that	stimulates	the	adrenal	cortex	to	secrete	corticosteroid	hormones	(also	called	corticotropin)	antidiuretic	hormone	(ADH):	hypothalamic	hormone	that	is	stored	by	the	posterior	pituitary	and	that	signals	the	kidneys	to	reabsorb	water	follicle-stimulating	hormone	(FSH):	anterior	pituitary	hormone	that
stimulates	the	production	and	maturation	of	sex	cells	gigantism:	disorder	in	children	caused	when	abnormally	high	levels	of	GH	prompt	excessive	growth	gonadotropins:	hormones	that	regulate	the	function	of	the	gonads	growth	hormone	(GH):	anterior	pituitary	hormone	that	promotes	tissue	building	and	influences	nutrient	metabolism	(also	called
somatotropin)	hypophyseal	portal	system:	network	of	blood	vessels	that	enables	hypothalamic	hormones	to	travel	into	the	anterior	lobe	of	the	pituitary	without	entering	the	systemic	circulation	hypothalamus:	region	of	the	diencephalon	inferior	to	the	thalamus	that	functions	in	neural	and	endocrine	signaling	infundibulum:	stalk	containing	vasculature
and	neural	tissue	that	connects	the	pituitary	gland	to	the	hypothalamus	(also	called	the	pituitary	stalk)	insulin-like	growth	factors	(IGF):	protein	that	enhances	cellular	proliferation,	inhibits	apoptosis,	and	stimulates	the	cellular	uptake	of	amino	acids	for	protein	synthesis	luteinizing	hormone	(LH):	anterior	pituitary	hormone	that	triggers	ovulation	and
the	production	of	ovarian	hormones	in	females,	and	the	production	of	testosterone	in	males	osmoreceptor:	hypothalamic	sensory	receptor	that	is	stimulated	by	changes	in	solute	concentration	(osmotic	pressure)	in	the	blood	oxytocin:	hypothalamic	hormone	stored	in	the	posterior	pituitary	gland	and	important	in	stimulating	uterine	contractions	in
labor,	milk	ejection	during	breastfeeding,	and	feelings	of	attachment	(also	produced	in	males)	pituitary	dwarfism:	disorder	in	children	caused	when	abnormally	low	levels	of	GH	result	in	growth	retardation	pituitary	gland:	bean-sized	organ	suspended	from	the	hypothalamus	that	produces,	stores,	and	secretes	hormones	in	response	to	hypothalamic
stimulation	(also	called	hypophysis)	prolactin	(PRL):	anterior	pituitary	hormone	that	promotes	development	of	the	mammary	glands	and	the	production	of	breast	milk	thyroid-stimulating	hormone	(TSH):	anterior	pituitary	hormone	that	triggers	secretion	of	thyroid	hormones	by	the	thyroid	gland	(also	called	thyrotropin)
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