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Deficit	ipofisario	multiplo:	animali	

	

Dimensioni	ridotte	e	pubertà	ritardata	
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Durata	di	vita	40	–	70%	più	del	wild	type	
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Meno	frequenti	le	patologie	età	correlate	
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Somministrazione	di	GH	nei	topi	Ames	per	sei		
settimane	riduce	significativamente	la	sopravvivenza	
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	Impaired	IGF1R	signaling	in	cells	expressing	longevity-	associated	human	IGF1R	alleles	

Aging	Cell.	2011	June	;	10(3):	551–554		
	
We	previously	identified	two	IGF1R	mutations	(Ala-37-Thr	and	Arg-407-His)	that	are	enriched	in	Ashkenazi	Jewish	centenarians	as	compared	to	younger	controls	and	are	associated	with	reduced	
activity	of	the	IGF1	receptor	as	measured	in	immortalized	lymphocytes.		
To	determine	whether	these	human	longevity-associated	IGF1R	mutations	affect	IGF1	signaling,	we	engineered	mouse	embryonic	fibroblasts	(MEFs)	expressing	the	different	human	IGF1R	variants	in	
a	mouse	Igf1r	null	background.		
The	results	indicate	that	MEFs	expressing	the	human	longevity-associated	IGF1R	mutations	attenuated	IGF1	signaling,	as	demonstrated	by	significant	reduction	in	phosphorylation	of	both	IGF1R	and	
AKT	after	IGF1	treatment,	in	comparisons	to	MEFs	expressing	the	wild	type	IGF1R.	The	impaired	IGF1	signaling	caused	by	the	IGF1R	mutations	resulted	in	reduced	induction	of	the	major	IGF1-
activated	genes	in	MEFs,	including	EGR1,	mCSF,	IL3Rα,	and	TDAG51.		
Furthermore,	the	IGF1R	mutations	caused	a	delay	in	cell	cycle	progression	after	IGF1	treatment,	indicating	a	dysfunctional	physiological	response	to	a	cell	proliferation	signal.		
These	results	demonstrate	that	the	human	longevity-	associated	IGF1R	variants	are	reduced-function	mutations,	implying	that	dampening	of	IGF1	signaling	may	be	a	longevity	mechanism	in	humans.	
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In	women,	each	1	ng/	mL	increase	in	IGF-1	was	
associated	with	an	average	(95%	CI)	decrease	of	0.1	(-	
0.18	to	-	0.02)	months	in	survival.		
	
This	model	significantly	predicted	survival	time	in	
females,	P	<	0.01,	and	IGF-1	explained	approximately	
6.2%	of	the	variability	in	survival.	

After	stratification	of	all	subjects	by	a	history	of	
cancer,	IGF-1	was	inversely	associated	with	survival	
duration	only	in	individuals	with	a	positive	history	of	
malignancy,	after	adjustment	for	age,	sex,	HDL	
cholesterol,	CVD	and	T2DM	(P	<	0.01).		
	
In	this	group,	each	1	ng	/mL	rise	in	IGF-1	level	was	
related	to	a	mean	decline	of	0.27	(-	0.45	to	–	0,09	
months	in	survival,	P	<	0.01	
	
This	model	significantly	predicted	survival	time	(P	=	
0.01),	with	23%	of	the	variability	in	survival	attributed	
to IGF-1.	
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Thus,	we	conclude	that	attenuation	
of	the	GH/IGF-1	axis	may	play	an	important	role	in	extending	survival	
in	humans	who	achieve	exceptional	longevity,	although	this	effect	may	

be	gender	and	disease	specific.		
	

Furthermore,	our	results	provide	
additional	evidence	against	the	rationale	for	treating	older	adults	with	

GH	replacement	as	an	‘antiaging’	strategy.	
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	Le	Piccole	Dimensioni	?	

	
Modelli	animali	e	anche	umani	(Laron)	suggeriscono	
che	le	piccole	dimensioni	possono	rappresentare	un	
fattore	protettivo	nei	confronti	dell’invecchiamento.	
	

L’	adiposità?	
	
Topi	con	ridotto	effetto	GH/IGF1	e	uomini	Laron	sono	
spesso	 obesi,	 per	 cui	 si	 potrebbe	 immaginare	 un	
ruolo	 protettivo	 del	 grasso	 (almeno	 quello	
sottocutaneo)	 sul le	 conseguenze	 tessutal i	
dell’invecchiamento	
	

L’	insulinosensibilità?	
	
Dati	 controversi:	 in	 teoria	 la	 maggiore	 sensibilità	
insulinica	 protegge	 da	 malattie	 CV;	 tuttavia	 diversi	
modelli	 animali	 (Igf1r,	 Irs1	 -/-,	 Irs2	 -/-,	 Klotho)	 sono	
insulinoresistenti	
	

Non	 è	 d imost ra ta	 pe rò	 una	
correlazione	 tra	 dimensioni	 corporee	
e	longevità																																									

Il	 realtà	 il	 fenotipo	 obeso	 o	 magro	
non	è	correlato	con	la	longevità	

L’effetto	 della	 sensibilità	 insulinica	
sulla	 longevità	 deve	 ancora	 essere	
definito	



Ridotto	signalling	GH/
IGF1	e	resistenza	allo	

stress	
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Ridotto	signalling	GH/
IGF1	e	resistenza	alle	

neoplasie	
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ER	stress	and	the	unfolded	protein	response.		
Stress	to	the	ER	stimulates	the	activation	of	the	three	endoplasmic	reticulum	
(ER)	stress	receptors,	PKR-like	ER	kinase	(PERK),	activating	transcription	factor		
6	(ATF6)	and	inositol-requiring	enzyme	1(Ire1)	that	are	involved	in	the		
unfolded	protein	response	(UPR).	

	Induction	of	heat	shock	proteins	inhibits	apoptosis	and	promotes	cell	survival.		
Exposure	of	cells	to	elevated	temperatures,	oxidative	stress,	and	heavy	metals		
causes	accumulation	of	unfolded	proteins,	which	through	activation	of	HSF1		
leads	to	induction	of	Hsp27	and	Hsp70.	These	Hsps	inhibit	apoptosis	and		
promote	survival.	

	

DNA	damage	responses	and	cell	death.	

Oxidative	stress	and	cell	death.	There	is	a	plethora	of	
stimuli	that	can	trigger	the	generation	of	reactive	oxygen	species	
(ROS),	among	them	irradiation,	toxins,	and	also	normal	metabolic	
processes.	A	range	of	different	ROS	species	have	been	identified,	
which	are	kept	in	check	by	antioxidant	defenses.	These	include	
several	detoxifying	enzymes,	for	example,	catalase,	GSH	peroxidase,	
and	superoxide	dismutase	(SOD).	If	these	antioxidants	defense	
mechanisms	are	too	weak,	ROS-mediated	damage	to	cellular	
macromolecules	will	eventually	lead	to	cell	death.	

International	Journal	of	Cell	Biology	
Volume	2010,	Article	ID	214074	
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TOPI	Ames,		Snell,		Ghr	-/-,	lit/lit,	IGF1r	+/-
e	Klotho	mostrano	maggiore	resistenza	
allo	stress	rispetto	al	wild	type	valutata	
attraverso	la	resistenza	alle	rotture	del	
DNA.	
	
Questa	maggiore	resistenza	allo	stress	
cellulare	è	ridotta	dal	trattamento	con	GH		
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	Patients	with	Laron	syndrome	(Ecuadorian	
cohort)	also	show	a	reduction	in	stress-induced	
signalling.		
This	finding	was	investigated	by	incubating	
human	epithelial	cells	with	serum	from	these	
patients	or	their	unaffected	relatives.		
The	patient	serum	caused	an	increase	in	
expression	of	SOD2	and	a	decrease	in	mTOR	
mRNA	levels.		
Following	treatment	with	H2O2,	cells	treated	
with	the	patient	serum	displayed	less	DNA	
breakage.	
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	•  Topi	Ames,	Snell,	lit/lit,	Ghr	-/-	e	pappa	-/-	presentano	una	particolare	

resistenza	all’insorgenza	di	tumori	
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•  I	tumori	sono	praticamente	inesistenti	negli	uomini	Laron	
Sci.	Transl.	Med.	2011;	3:70	

•  Topi	transgenici	che	sovraesprimono	GH	eterologo	hanno	un’incrementata	
incidenza	di	tumori	
Endocrinology.	1989;	124:40	

•  Uomini	acromegalici	hanno	una	maggiore	incidenza	di	alcuni	tipi	di	cancro		
Rev.	Endocr.	Metab.	Disord.	2008;9:33	

•  L’inibizione	di	mTor	aumenta	la	resistenza	ai	tumori	in	diverse	specie	
Cell.	2006;124:471	
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