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I.	Executive	Summary	
This	pre-proof	review	article	explores	the	critical	role	of	exosomes,	nano-sized	extracellular	vesicles,	in	
regulating	pancreatic	β-cell	function	and	the	broader	pathogenesis	of	diabetes.	Historically	viewed	as	
cellular	waste	disposal	units,	exosomes	are	now	understood	to	be	vital	mediators	of	intercellular	and	
inter-organ	communication.	The	article	highlights	how	exosomes	originating	from	various	metabolic	
organs	(liver,	gut,	adipose	tissue,	skeletal	muscle),	as	well	as	other	sources	like	mesenchymal	stem	cells,	
the	placenta,	immune	cells,	and	even	dietary	sources	(dairy),	influence	β-cell	proliferation,	insulin	
secretion,	and	survival.	The	molecular	cargo	of	these	exosomes,	particularly	microRNAs	(miRNAs),	is	
identified	as	a	key	factor	in	these	regulatory	interactions.	The	authors	emphasize	that	a	deeper	
understanding	of	exosome-mediated	crosstalk	holds	significant	promise	for	developing	novel	diagnostic	
tools	and	therapeutic	strategies	for	diabetes.	
II.	Main	Themes	and	Key	Ideas	

• Diabetes	as	a	Disorder	of	β-Cell	Dysfunction	and	Inter-Organ	Communication:	The	article	
underscores	that	while	the	etiologies	of	different	diabetes	types	vary	(autoimmune	attack	in	
T1D,	insulin	resistance	and	chronic	hyperglycemia	in	T2D),	the	progression	is	fundamentally	
linked	to	the	dysfunction	and/or	loss	of	pancreatic	β-cells	and	dysregulated	communication	
between	these	cells	and	other	organs.	"Although	the	etiologies	of	different	types	of	diabetes	
vary,	it	is	widely	recognized	that	the	progression	of	diabetes	is	closely	associated	with	
dysregulated	communication	between	pancreatic	β-cells	and	other	organs	and	tissues."	

• Exosomes	as	Pivotal	Mediators	of	Intercellular	and	Inter-Organ	Communication:	
Exosomes	are	presented	as	essential	players	in	maintaining	metabolic	homeostasis	by	
facilitating	communication	between	cells	and	tissues.	They	are	"nano-sized	extracellular	vesicles	
essential	for	intercellular	communication	and	have	emerged	as	pivotal	regulators	of	metabolic	
homeostasis."	Secreted	by	nearly	all	cell	types,	exosomes	contain	diverse	bioactive	cargo	that	
reflects	their	origin	and	physiological	state.	

• Exosomes	Influence	β-Cell	Function	Directly	and	Indirectly:	Exosomes	directly	impact	β-
cells	by	modulating	their	proliferation,	insulin	secretion,	and	survival.	They	also	indirectly	
influence	β-cell	responses	by	regulating	glucose	and	lipid	metabolism	in	peripheral	insulin-
responsive	tissues,	"ultimately	shaping	β-cell	responses	under	hyperglycemic	conditions."	

• Diverse	Sources	of	Exosomes	Impacting	β-Cells:	The	review	systematically	examines	the	
influence	of	exosomes	from	various	sources	on	β-cell	function,	highlighting	specific	examples:	

• Liver-derived	Exosomes:	Play	a	crucial	role	in	the	liver-islet	axis,	influencing	pancreatic	
function	under	metabolic	stress.	



• Gut-derived	Exosomes:	Mediate	the	gut-islets	axis,	transporting	microbial-derived	products	
that	modulate	β-cell	function.	Intestinal	barrier	disruption,	common	in	obesity,	facilitates	this	
leakage.	

• Skeletal	Muscle-derived	Exosomes:	Participate	in	the	skeletal	muscle-islets	axis,	providing	
feedback	signals	to	the	pancreas	to	adjust	insulin	secretion	based	on	glucose	handling	demand.	

• Adipose	Tissue-derived	Exosomes:	Act	locally	(paracrine)	or	systemically,	mediating	signaling	
between	adipose	tissue	and	β-cells	or	other	insulin-sensitive	organs.	"Adipose	tissue	functions	
as	an	endocrine	organ,	managing	energy	metabolism	by	secreting	adipokines,	hormones,	and	
exosomes."	

• Pancreas-derived	Exosomes:	Cells	within	the	pancreas	secrete	exosomes	that	regulate	β-cell	
function	through	autocrine	and	paracrine	mechanisms.	

• Mesenchymal	Stem	Cell	(MSC)-derived	Exosomes:	Offer	potential	therapeutic	advantages	
over	MSCs	themselves	due	to	"reduced	immunogenicity,	enhanced	stability,	and	greater	ease	of	
storage,"	and	have	shown	promise	in	modulating	β-cell	function.	

• Placenta-derived	Exosomes:	Levels	are	significantly	higher	in	gestational	diabetes	mellitus	
(GDM)	patients	and	can	influence	β-cell	function.	

• Pancreatic	Cancer-derived	Exosomes:	Emerging	evidence	suggests	these	exosomes,	often	
enriched	in	miRNAs,	contribute	to	β-cell	dysfunction.	"over	80%	of	PaC	patients	exhibit	glucose	
metabolism	abnormalities	within	three	years	preceding	their	cancer	diagnosis,	suggesting	that	
DM	may	serve	as	an	early	manifestation	of	PaC."	

• Lymphocyte-derived	Exosomes:	Can	transfer	miRNAs	(e.g.,	miR-142-3p,	miR-142-5p,	miR-
155)	into	β-cells,	triggering	apoptosis	and	potentially	recruiting	immune	cells.	

• Circulatory	System	Exosomes:	Exosomal	contents,	particularly	miRNAs,	show	altered	levels	in	
diabetes	patients	compared	to	healthy	controls,	suggesting	their	potential	as	biomarkers.	

• Exosomes	in	Dairy	Products:	Consumption	of	cow's	milk,	specifically	milk-derived	exosomes	
containing	certain	miRNAs	and	TGF-β,	is	linked	to	increased	risks	of	insulin	resistance	and	T2D	
by	inhibiting	β-cell	differentiation	and	reducing	insulin	secretion.	

• MicroRNAs	(miRNAs)	as	Key	Exosomal	Cargo:	miRNAs	are	highlighted	as	particularly	
significant	components	within	exosomes	that	mediate	regulatory	interactions	between	tissues	
and	β-cells.	These	miRNAs	play	crucial	roles	in	modulating	"β-cell	proliferation,	apoptosis,	
insulin	secretion,	and	inflammatory	infiltration."	

• Potential	for	Exosome-Based	Diagnostics	and	Therapeutics:	The	comprehensive	
understanding	of	exosome-mediated	crosstalk	is	viewed	as	a	crucial	step	towards	developing	
novel	approaches	for	diabetes.	The	authors	suggest	that	leveraging	exosomal	miRNAs	as	
therapeutic	tools	could	offer	"new	avenues	for	diabetes	treatment	and	complication	
prevention."	

III.	Important	Facts	and	Supporting	Details	

• Diabetes	is	a	chronic	metabolic	disorder	with	rising	global	prevalence	and	a	leading	cause	of	
death.	

• Pancreatic	β-cells,	located	in	the	islets	of	Langerhans,	are	essential	for	insulin	secretion	and	
comprise	1-2%	of	pancreatic	volume.	

• Exosomes	are	membrane-bound	extracellular	vesicles	ranging	from	approximately	30	to	150	
nm	in	diameter.	

• Exosomes	can	be	isolated	from	various	bodily	fluids	and	tissues.	
• Traditionally	considered	for	waste	clearance,	exosomes	are	now	recognized	for	their	pivotal	

role	in	cellular	communication.	
• Exosome	biogenesis	involves	the	endocytic	pathway	and	the	formation	of	multivesicular	bodies	

(MVBs).	
• Exosomes	are	released	through	ESCRT-dependent	or	ESCRT-independent	mechanisms.	
• Exosomal	cargo	includes	DNA,	RNA	(especially	miRNAs),	lipids,	metabolites,	and	proteins.	



• Exosomes	can	transmit	information	and	modulate	biological	processes	at	distant	sites.	
• Specific	examples	of	exosomal	miRNAs	are	mentioned	in	the	context	of	their	effects	on	β-cells	

(e.g.,	miR-142-3p,	miR-142-5p,	miR-155	from	lymphocytes;	miRNA-148a,	miRNA-29b,	miRNA-
29c,	miRNA-130a	from	milk-derived	exosomes).	

• Gestational	diabetes	mellitus	(GDM)	is	associated	with	significantly	higher	levels	of	small	
extracellular	vesicles	(sEVs),	including	placenta-derived	exosomes.	

• A	strong	association	exists	between	pancreatic	cancer	and	glucose	metabolism	abnormalities,	
with	PaC-derived	exosomes	potentially	contributing	to	β-cell	dysfunction.	

• Circulating	exosomes	in	diabetes	patients	show	altered	miRNA	profiles,	suggesting	their	
potential	as	biomarkers.	

IV.	Conclusion	
This	review	provides	a	compelling	overview	of	the	emerging	role	of	exosomes	in	the	complex	regulation	
of	pancreatic	β-cells	and	the	pathogenesis	of	diabetes.	By	highlighting	the	diverse	origins	of	exosomes	
and	the	critical	influence	of	their	cargo,	particularly	miRNAs,	on	β-cell	function,	the	article	establishes	
exosomes	as	key	players	in	inter-organ	communication	relevant	to	metabolic	health.	The	authors	
effectively	argue	that	a	deeper	understanding	of	this	exosome-mediated	crosstalk	is	essential	for	the	
development	of	innovative	diagnostic	and	therapeutic	strategies	for	diabetes.	The	potential	of	
leveraging	exosomal	miRNAs	as	therapeutic	tools	represents	a	particularly	promising	avenue	for	future	
research	and	clinical	application.	

 
 


