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Magnetic	field	therapy	uses	different	kinds	of	magnets	on	the	body	to	help	boost	your	overall	health.	It	may	also	help	treat	certain	conditions.There	are	several	types,	including:Static	magnetic	field	therapy:	In	this,	you	touch	a	magnet	to	your	skin.	You	might	wear	a	magnetic	bracelet	or	other	magnetized	jewelry.	It	could	be	a	bandage	with	a	magnet
in	it,	or	you	may	wear	a	magnet	as	a	shoe	insole.	You	could	also	sleep	on	a	special	mattress	pad	with	a	magnet	in	it.Electrically	charged	magnetic	therapy	(electromagnetic	therapy):	The	magnets	you	use	here	have	an	electric	charge.	Treatment	with	electromagnetic	therapy	usually	comes	through	an	electric	pulse.Magnetic	therapy	with	acupuncture:
Magnets	go	on	the	same	sections	of	your	skin	that	an	acupuncturist	would	probably	focus	on	in	an	acupuncture	session.	You	may	hear	these	areas	called	your	energy	pathways	or	channels.Your	body	naturally	has	magnetic	and	electric	fields.	All	your	molecules	have	a	small	amount	of	magnetic	energy	in	them.	The	thought	behind	magnetic	field
therapy	is	that	certain	problems	happen	because	your	magnetic	fields	are	out	of	balance.	If	you	put	a	magnetic	field	near	your	body,	it's	believed	things	will	go	back	to	normal.Ions	like	calcium	and	potassium	help	your	cells	send	signals.	In	tests,	scientists	have	seen	magnets	change	how	these	ions	act.	However,	so	far,	there	isn’t	evidence	that
magnets	have	the	same	effect	on	cells	when	they’re	in	your	body.Most	magnetic	field	therapy	is	a	treatment	option	for	different	types	of	pain,	like	in	your	feet	and	back.Scientists	have	specifically	studied	its	use	for:Arthritis	painWound	healingInsomniaHeadachesFibromyalgia	painWhile	it’s	generally	safe	for	most	people	to	wear	low-intensity	static
magnets,	it’s	not	a	good	idea	to	have	magnetic	field	therapy	if	you:Use	a	pacemakerHave	an	insulin	pumpAre	pregnantYou	should	also	take	off	any	magnets	before	having	an	X-ray	or	getting	an	MRI.Some	people	who	have	magnetic	field	therapy	have	side	effects	like:However,	these	side	effects	are	rare.There	haven’t	been	many	studies	on	magnetic
field	therapy.	The	ones	that	have	been	done	don’t	have	enough	data	to	draw	solid	conclusions.	Though	some	clinical	trials	have	shown	potential	for	magnetic	field	therapy	as	a	treatment	for	back	pain,	for	the	most	part,	there's	no	clear	proof	that	it	can	treat	any	condition.	Magnetic	healing	has	been	a	topic	of	interest	for	centuries,	and	while	some	may
consider	it	pseudoscience,	there	is	scientific	evidence	supporting	the	benefits	of	magnetic	therapy	in	the	human	body.	In	this	article,	we	will	explore	the	science	behind	magnetic	healing,	how	it	works	in	the	body,	and	provide	powerful	case	studies	and	testimonials	to	support	its	effectiveness.What	is	Magnetic	Healing?Magnetic	healing	is	a	type	of
alternative	therapy	that	uses	static	or	pulsating	magnetic	fields	to	promote	healing	in	the	body.	It	is	believed	that	magnetic	fields	can	stimulate	the	body's	natural	healing	processes	by	improving	blood	flow,	reducing	inflammation,	and	promoting	cell	regeneration.	Magnetic	healing	can	be	administered	in	various	forms,	including	magnetic	therapy
pads,	jewelry,	and	even	magnetic	insoles	for	shoes.How	Does	Magnetic	Healing	Work	in	the	Body?When	a	magnetic	field	is	applied	to	the	body,	it	interacts	with	the	body's	natural	electromagnetic	field,	which	is	produced	by	the	movement	of	ions	in	the	body's	cells.	This	interaction	can	have	several	effects	on	the	body:Improved	Blood	Flow:	Magnetic
fields	can	stimulate	blood	flow	by	dilating	blood	vessels	and	improving	oxygenation	in	the	tissues.	This	increased	blood	flow	can	help	to	reduce	inflammation	and	promote	healing.Reduced	Inflammation:	Magnetic	fields	have	been	shown	to	reduce	inflammation	by	decreasing	the	production	of	pro-inflammatory	cytokines	in	the	body.	This	can	help	to
alleviate	pain	and	swelling	in	injured	or	inflamed	tissues.Enhanced	Cell	Regeneration:	Magnetic	fields	have	been	found	to	stimulate	the	production	of	growth	factors,	which	are	essential	for	cell	regeneration	and	tissue	repair.	This	can	help	to	speed	up	the	healing	process	in	injured	tissues.Powerful	Case	Studies	and	TestimonialsThere	have	been
several	powerful	case	studies	and	testimonials	supporting	the	effectiveness	of	magnetic	healing.	One	such	case	study	involved	a	woman	with	severe	arthritis	who	was	experiencing	constant	pain	and	stiffness	in	her	hands.	After	just	four	weeks	of	using	magnetic	therapy	gloves,	she	reported	a	significant	reduction	in	pain	and	increased	mobility	in	her
hands.	Another	case	study	involved	a	man	with	chronic	back	pain	who	experienced	a	significant	reduction	in	pain	and	an	increase	in	mobility	after	just	one	magnetic	therapy	session.Research	Data	and	Facts	from	a	Clinical	StandpointClinical	studies	have	also	provided	evidence	supporting	the	effectiveness	of	magnetic	healing.	A	review	of	clinical
trials	published	in	the	Journal	of	Alternative	and	Complementary	Medicine	found	that	magnetic	therapy	was	effective	in	reducing	pain	and	improving	physical	function	in	patients	with	osteoarthritis.	Another	study	published	in	the	Journal	of	Rehabilitation	Medicine	found	that	magnetic	therapy	was	effective	in	reducing	pain	and	improving	function	in
patients	with	chronic	low	back	pain.In	conclusion,	while	magnetic	healing	may	still	be	considered	alternative	medicine	by	some,	there	is	scientific	evidence	supporting	its	effectiveness	in	promoting	healing	in	the	human	body.	With	powerful	case	studies	and	testimonials,	as	well	as	clinical	data	and	facts,	magnetic	healing	is	becoming	increasingly
popular	as	a	non-invasive,	natural	way	to	alleviate	pain	and	promote	healing.	Magnetic	therapy	is	an	ancient	practice,	dating	back	at	least	2000	years,	and	includes	using	the	power	of	static	magnets	to	achieve	numerous	health	benefits.	The	whole	idea	is	based	on	the	fact	that	iron	makes	up	about	4%	of	our	blood	content	and	every	ion	in	our	cells
produces	an	electrical	impulse.	This	makes	up	our	bodies’	own	electrical	field,	which	means	that	when	the	negative	side	of	the	magnet	is	placed	on	a	painful	area	of	our	body,	it	draws	fresh	oxygenated	blood	to	that	area.	As	magnets	are	alkaline,	this	counteracts	any	acidity	in	our	bodies	caused	by	disease.	Also,	magnetic	therapy	purportedly	improves
circulation,	accelerating	healing	and	recovery.What	Are	the	Benefits	of	Magnetic	Therapy?Magnetic	therapy	has	numerous	positive	effects	on	the	human	body,	including:	Relieving	pain	associated	with	a	range	of	conditions	and	causes	Helping	heal	soft	tissues	Promoting	peaceful	sleep,	as	the	magnets	influence	the	production	of	the	hormone
melatonin	Increasing	the	production	of	endorphins,	the	natural	painkillers	Increasing	mobility,	easing	daily	movements	and	reducing	stiffness	Is	This	True?As	with	any	alternative	practice,	there	are	groups	of	people	who	swear	on	the	healing	power	of	these	magnets.	Common	magnetic	therapy	includes	magnets	integrated	in	various	bracelets,
necklaces,	rings,	shoes	inserts	and	even	pieces	of	clothing.	On	the	other	hand,	there	are	the	sceptics	who	believe	in	no	such	nonsense	and	claim	all	the	benefits	are	based	on	the	placebo	effect	and	nothing	more.	So,	does	magnetic	therapy	actually	work?A	selection	of	stylish	and	subtle	magnetic	braceletsA	Study	from	the	University	of	VirginiaAfter
years	of	non-conclusive	results,	two	researchers	from	the	University	of	Virginia	–	Thomas	Skalak,	professor	and	chair	of	biomedical	engineering	at	University	of	Virginia	and	Cassandra	Morris,	former	Ph.D.	student	in	biomedical	engineering	–	decided	to	explore	the	science	behind	magnetic	therapy	a	bit	more	thoroughly.	They	initially	investigated	the
effects	of	magnetic	therapy	on	microcirculation	(which	in	layman's	terms	is	blood	flow	through	tiny	blood	vessels)	with	the	help	of	rats.They	placed	magnets	of	70	milliTesla	(mT)	field	strength	near	the	rats’	blood	vessels	and	found	that	the	force	had	a	significant	effect.	The	vessels	that	had	been	dilated	constricted,	and	the	constricted	vessels	dilated,
implying	that	the	magnetic	field	could	induce	vessel	relaxation	in	tissues	with	constrained	blood	supply,	ultimately	increasing	blood	flow.This	important	discovery	led	them	to	their	second	research.	Since	dilation	of	the	blood	vessels	is	often	the	main	cause	of	swelling	at	sites	of	trauma	to	soft	tissues,	limiting	blood	flow	in	such	areas	could	potentially
reduce	swelling.	Their	research,	published	in	the	November	2007	issue	of	the	American	Journal	of	Physiology,	yielded	affirmative	results.In	the	study,	the	researchers	treated	the	hind	paws	of	rats	with	inflammatory	agents	in	order	to	simulate	tissue	injury.	Then,	magnetic	therapy	was	applied	to	the	paws.	According	to	the	study,	magnets	can
significantly	reduce	the	swelling	of	injured	tissue	and	speed	up	the	recovery	process.“If	an	injury	doesn’t	swell,	it	will	heal	faster—and	the	person	will	experience	less	pain	and	better	mobility,”	says	Skalak.		Trion:Z	Magnetic	Therapy	BraceletsTrion:Z's	Maxi	Loop	BraceletsMost	commonly	used	therapeutic	magnets	measure	400	to	800	Gauss.	The
Trion:Z	magnetic	health	gear	uses	anisotropic,	neodymium	permanent	magnets	with	the	strength	of	at	least	1000	Gauss.	Stronger	magnets	increase	the	blood	flow	even	more,	which	increases	oxygenation	and	higher	levels	of	anti-inflammatory	white	blood	cells.	This	helps	remove	toxins	from	your	body	faster	and	speed	up	your	healing	process.If	you
are	still	a	stranger	to	magnetic	therapy,	check	out	what	we	have	to	offer	in	our	Magnetic	Therapy	range!Magnetofield	Electromagnetic	Therapy	UnitThe	Magnetofield	is	a	versatile	piece	of	professional	equipment	that	provides	safe	and	effective	electrotherapy,	has	no	side	effects	and	can	be	used	in	the	comfort	of	your	own	home.	It	even	features	a
portable	design,	which	means	you	can	take	it	with	you	wherever	you	go.It	works	to	counteract	acute	and	chronic	diseases	through	the	emission	of	electromagnetic	waves	to	the	affected	area.	The	Magnetofield	is	suitable	for	a	wide	array	of	conditions,	including:	Arthritis	Osteoarthritis	Neck	pain	Bruises	Urogenital	dysfunction	Sprains	Fractures	Lower
back	pain	Neuralgia	Osteoporosis	Circulatory	problems	Skin	problems	Respiratory	problems	Muscle	strain	Stress	Nervous	system	disorders	TendonitisAre	you	a	believer	in	the	healing	power	of	magnets?	If	so	we'd	like	to	hear	from	you!	Leave	us	a	comment	below	or	alternatively,	find	us	on	Facebook	or	Twitter.Tags:	General	Health,	Great	Gifts,	Hand
and	Wrist	Pain,	Pain	Management	Shrouded	in	controversy,	magnetic	therapy	has	captured	the	attention	of	health	enthusiasts	and	skeptics	alike,	as	its	proponents	tout	a	myriad	of	potential	benefits	while	detractors	question	the	scientific	basis	for	its	claims.	This	alternative	treatment	method,	which	utilizes	magnetic	fields	to	allegedly	improve	health
and	well-being,	has	been	around	for	centuries.	Yet,	it	continues	to	spark	heated	debates	in	both	medical	and	wellness	circles.	Imagine	slapping	on	a	bracelet	and	suddenly	feeling	your	aches	and	pains	melt	away.	Sounds	too	good	to	be	true,	right?	Well,	that’s	the	promise	of	magnetic	therapy	in	a	nutshell.	But	before	you	rush	out	to	buy	a	magnetic
mattress	pad	or	start	wearing	magnetic	jewelry,	let’s	dive	into	the	nitty-gritty	of	this	controversial	treatment.	At	its	core,	magnetic	therapy	involves	the	use	of	static	magnetic	fields	to	influence	the	body’s	natural	processes.	It’s	like	trying	to	sweet-talk	your	cells	into	behaving	better,	but	with	magnets	instead	of	words.	Proponents	claim	that	these
magnetic	fields	can	improve	blood	flow,	reduce	inflammation,	and	even	speed	up	healing.	The	history	of	magnetic	therapy	is	as	colorful	as	a	bag	of	Skittles.	Ancient	civilizations,	including	the	Egyptians	and	Greeks,	were	hip	to	the	potential	healing	powers	of	magnets.	They	used	lodestones	(naturally	magnetized	pieces	of	magnetite)	to	treat	various
ailments.	Fast	forward	to	today,	and	you’ll	find	magnetic	therapy	devices	ranging	from	simple	bracelets	to	complex	full-body	mats.	But	here’s	where	things	get	sticky.	While	some	swear	by	the	effectiveness	of	magnetic	therapy,	others	dismiss	it	as	nothing	more	than	a	placebo	effect	wrapped	in	a	shiny	magnetic	package.	It’s	like	the	Marmite	of	the
medical	world	–	you	either	love	it	or	hate	it.	Now,	let’s	get	down	to	the	nitty-gritty	of	how	magnetic	therapy	supposedly	works.	Brace	yourself	for	some	sciency	stuff!	The	principle	behind	magnetic	therapy	is	that	our	bodies	are	essentially	big	bags	of	electrically	charged	particles.	These	particles	are	influenced	by	magnetic	fields,	which	can
theoretically	affect	various	biological	processes.	It’s	like	trying	to	conduct	an	orchestra	with	a	giant	magnet	instead	of	a	baton.	There	are	various	types	of	magnetic	devices	used	in	this	therapy.	You’ve	got	your	run-of-the-mill	magnetic	bracelets,	necklaces,	and	even	insoles.	Then	there	are	the	more	hardcore	options	like	magnetic	mattress	pads	and
full-body	mats.	Some	folks	even	go	as	far	as	using	magnetic	water,	which	is	regular	water	that’s	been	“charged”	with	magnetic	energy.	Talk	about	a	magnetic	personality!	The	proposed	mechanisms	of	action	are	where	things	get	a	bit	fuzzy.	Some	theories	suggest	that	magnets	can	improve	blood	flow	by	attracting	iron	in	the	blood.	Others	claim	that
magnetic	fields	can	alter	the	way	nerve	cells	fire,	potentially	reducing	pain	signals.	It’s	like	a	game	of	cellular	telephone,	but	with	magnets	instead	of	whispers.	It’s	worth	noting	that	magnetic	therapy	is	different	from	electromagnetic	therapy,	which	uses	pulsed	electromagnetic	fields.	While	they	both	involve	magnets,	electromagnetic	therapy	is	like
magnetic	therapy’s	cooler,	more	scientifically-backed	cousin.	Frequency	therapy,	which	harnesses	electromagnetic	waves	for	healing,	is	a	related	but	distinct	approach	that	has	gained	attention	in	recent	years.	Alright,	let’s	talk	about	the	good	stuff	–	the	benefits	that	magnetic	therapy	enthusiasts	rave	about.	It’s	like	a	buffet	of	health	claims,	and
everyone’s	invited!	First	up	on	the	menu	is	pain	relief.	Magnetic	therapy	is	often	touted	as	a	miracle	cure	for	various	types	of	pain,	especially	back	pain.	Proponents	claim	that	slapping	on	a	magnetic	back	brace	is	like	giving	your	spine	a	comfy	hug	that	makes	the	ouchies	go	away.	Some	even	suggest	that	magnetic	therapy	bracelets	can	work	wonders
for	conditions	like	arthritis	and	carpal	tunnel	syndrome.	Next,	we’ve	got	improved	circulation	and	lymphatic	flow.	The	idea	is	that	magnets	can	give	your	blood	cells	a	gentle	nudge,	encouraging	them	to	flow	more	freely	through	your	body.	It’s	like	turning	your	circulatory	system	into	a	slip	‘n	slide	for	your	blood	cells.	Enhanced	healing	and	recovery	is
another	popular	claim.	Some	athletes	swear	by	magnetic	therapy	to	help	them	bounce	back	faster	after	intense	workouts	or	injuries.	It’s	like	giving	your	body	a	pep	talk,	but	with	magnets	instead	of	words.	Stress	reduction	and	relaxation	are	also	on	the	list	of	potential	benefits.	Proponents	argue	that	magnetic	fields	can	help	balance	your	body’s
energy,	leading	to	a	sense	of	calm	and	well-being.	It’s	like	a	spa	day	for	your	cells!	Some	specific	applications	of	magnetic	therapy	have	gained	particular	attention.	Magnetic	mat	therapy,	for	instance,	involves	lying	on	a	mat	embedded	with	magnets.	It’s	like	taking	a	nap	on	a	bed	of	tiny,	invisible	masseuses.	Then	there’s	threanic	therapy,	which	uses
pulsed	electromagnetic	fields	to	allegedly	stimulate	brain	function.	It’s	like	giving	your	noggin	a	gentle	electromagnetic	nudge.	Now,	let’s	put	on	our	lab	coats	and	dive	into	the	world	of	scientific	evidence.	It’s	time	to	separate	the	wheat	from	the	chaff,	the	signal	from	the	noise,	the…	well,	you	get	the	idea.	When	it	comes	to	clinical	studies	on	magnetic
therapy,	the	results	are	about	as	mixed	as	a	bag	of	trail	mix.	Some	studies	have	shown	promising	results,	particularly	for	pain	relief.	For	example,	a	2007	review	published	in	the	journal	“Pain	Research	and	Management”	found	that	static	magnetic	fields	may	have	modest	pain-relieving	effects	for	certain	conditions.	However,	the	effectiveness	of
magnetic	therapy	seems	to	vary	widely	depending	on	the	condition	being	treated.	While	some	studies	have	shown	positive	results	for	conditions	like	osteoarthritis	and	fibromyalgia,	others	have	found	no	significant	benefits	for	conditions	like	lower	back	pain	or	carpal	tunnel	syndrome.	It’s	important	to	note	that	many	of	the	existing	studies	on
magnetic	therapy	have	significant	limitations.	Small	sample	sizes,	lack	of	proper	controls,	and	short	study	durations	are	common	issues.	It’s	like	trying	to	bake	a	cake	with	half	the	ingredients	and	wondering	why	it	doesn’t	turn	out	quite	right.	Expert	opinions	on	magnetic	therapy	are	about	as	divided	as	opinions	on	pineapple	on	pizza.	Some
healthcare	professionals	see	potential	in	certain	applications	of	magnetic	therapy,	particularly	when	used	in	conjunction	with	conventional	treatments.	Others	dismiss	it	as	pseudoscience,	arguing	that	any	perceived	benefits	are	likely	due	to	the	placebo	effect.	The	medical	consensus?	Well,	it’s	about	as	clear	as	mud.	While	some	medical	organizations
acknowledge	that	magnetic	therapy	may	have	some	benefits	for	certain	conditions,	most	agree	that	more	rigorous	research	is	needed	before	it	can	be	widely	recommended.	Let’s	zoom	in	on	some	specific	applications	of	magnetic	therapy.	It’s	like	a	magnetic	smorgasbord	of	treatments!	Magnetic	therapy	for	back	pain	is	one	of	the	most	common
applications.	Some	people	swear	by	magnetic	back	braces	or	mattress	pads	to	alleviate	chronic	back	pain.	It’s	like	giving	your	spine	a	magnetic	bear	hug.	Lymphatic	magnetic	therapy	is	another	interesting	application.	The	idea	is	that	magnetic	fields	can	stimulate	the	lymphatic	system,	helping	to	remove	toxins	from	the	body.	It’s	like	giving	your
lymph	nodes	a	gentle	magnetic	nudge.	Bio	magnetic	therapy	takes	things	a	step	further	by	using	pairs	of	magnets	placed	on	specific	points	of	the	body.	Practitioners	claim	this	can	help	balance	the	body’s	pH	levels	and	promote	healing.	It’s	like	playing	a	game	of	magnetic	Twister	with	your	health.	In	the	world	of	sports	medicine,	magneto	therapy	has
gained	some	traction.	Some	athletes	use	magnetic	devices	to	help	with	recovery	and	pain	management.	It’s	like	giving	your	muscles	a	magnetic	pep	talk	after	a	tough	workout.	Electromagnetic	therapy	for	back	pain	is	a	related	but	distinct	approach	that	uses	pulsed	electromagnetic	fields.	While	it	shares	some	similarities	with	static	magnetic	therapy,
it’s	more	like	giving	your	back	a	gentle	electromagnetic	massage.	This	approach	is	somewhat	similar	to	AMP	coil	therapy,	which	uses	electromagnetic	fields	for	pain	management	and	healing.	Now,	let’s	talk	about	the	elephant	in	the	room	–	potential	risks	and	side	effects.	Because	let’s	face	it,	even	something	as	seemingly	innocuous	as	magnets	can
have	its	downsides.	Common	biomagnetic	therapy	side	effects	are	generally	mild	and	may	include	things	like	dizziness,	nausea,	or	headaches.	Some	people	report	a	tingling	sensation	or	a	feeling	of	warmth	in	the	area	where	the	magnets	are	applied.	It’s	like	your	body	is	throwing	a	tiny	protest	party	against	the	magnets.	Safety	concerns	and
contraindications	are	where	things	get	a	bit	more	serious.	Pregnant	women,	for	instance,	are	generally	advised	to	avoid	magnetic	therapy	due	to	a	lack	of	safety	data.	People	with	certain	medical	conditions,	such	as	epilepsy	or	bleeding	disorders,	should	also	steer	clear.	One	of	the	biggest	concerns	with	magnetic	therapy	is	its	potential	interaction	with
medical	devices	and	medications.	If	you’ve	got	a	pacemaker,	insulin	pump,	or	other	implanted	electronic	device,	magnets	can	be	about	as	welcome	as	a	bull	in	a	china	shop.	They	can	interfere	with	the	functioning	of	these	devices,	potentially	leading	to	serious	complications.	Magnets	can	also	interfere	with	certain	medications,	particularly	those
delivered	through	patches.	It’s	like	trying	to	deliver	a	pizza,	but	someone	keeps	moving	the	address.	This	is	why	it’s	crucial	to	consult	with	healthcare	professionals	before	trying	magnetic	therapy.	They	can	help	you	weigh	the	potential	risks	and	benefits	based	on	your	individual	health	situation.	It’s	like	having	a	personal	health	detective	to	help	you
navigate	the	magnetic	maze.	As	we	wrap	up	our	magnetic	journey,	let’s	take	a	moment	to	reflect	on	what	we’ve	learned.	It’s	like	trying	to	solve	a	puzzle,	but	some	of	the	pieces	are	magnetic	and	keep	sticking	to	the	fridge.	The	current	understanding	of	magnetic	therapy	is,	to	put	it	mildly,	a	mixed	bag.	While	some	studies	have	shown	promising	results
for	certain	conditions,	the	overall	evidence	is	far	from	conclusive.	It’s	like	trying	to	predict	the	weather	–	sometimes	you	get	it	right,	sometimes	you’re	caught	in	an	unexpected	downpour.	One	thing	is	clear:	more	research	is	needed.	High-quality,	large-scale	studies	are	essential	to	truly	understand	the	potential	benefits	and	risks	of	magnetic	therapy.
It’s	like	we’ve	only	scratched	the	surface	of	a	magnetic	mountain.	For	those	interested	in	trying	magnetic	therapy,	it’s	important	to	approach	it	with	a	healthy	dose	of	skepticism	and	caution.	While	it	may	offer	some	benefits	for	certain	individuals,	it’s	not	a	magic	cure-all.	It’s	more	like	a	potential	tool	in	your	health	toolkit,	rather	than	a	silver	bullet.
Remember,	magnetic	therapy	should	never	be	used	as	a	replacement	for	conventional	medical	treatments.	It’s	more	like	a	potential	sidekick	to	traditional	medicine,	not	a	superhero	replacement.	The	importance	of	evidence-based	medicine	in	evaluating	alternative	therapies	cannot	be	overstated.	While	keeping	an	open	mind	to	new	treatments	is
important,	it’s	equally	crucial	to	demand	rigorous	scientific	evidence	before	fully	embracing	any	therapy.	It’s	like	being	a	detective	in	the	world	of	health	–	always	looking	for	solid	clues	and	evidence.	In	the	end,	the	decision	to	try	magnetic	therapy	is	a	personal	one.	It’s	like	choosing	between	chocolate	and	vanilla	ice	cream	–	what	works	for	one
person	might	not	work	for	another.	But	by	arming	yourself	with	knowledge	and	consulting	with	healthcare	professionals,	you	can	make	an	informed	decision	about	whether	magnetic	therapy	is	right	for	you.	As	we	continue	to	explore	the	potential	of	magnetic	therapy	and	other	alternative	treatments,	it’s	exciting	to	consider	the	possibilities.	Who
knows?	Maybe	one	day,	we’ll	unlock	the	full	potential	of	these	magnetic	marvels.	Until	then,	let’s	keep	our	minds	open,	our	skepticism	healthy,	and	our	compasses	pointing	towards	scientific	truth.	References:	1.	Colbert,	A.	P.,	Cleaver,	J.,	Brown,	K.	A.,	Harling,	O.	G.,	Hwang,	Y.,	Schiffke,	H.	C.,	…	&	Qin,	Y.	(2007).	Magnets	applied	to	acupuncture
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10.1089/bioe.2019.0026	Pulsed	electromagnetic	field	(PEMF)	is	emerging	as	innovative	treatment	for	regulation	of	inflammation,	which	could	have	significant	effects	on	tissue	regeneration.	PEMF	modulates	inflammatory	processes	through	the	regulation	of	pro-	and	anti-inflammatory	cytokine	secretion	during	different	stages	of	inflammatory
response.	Consistent	outcomes	in	studies	involving	animal	and	human	tissue	have	shown	promise	for	the	use	of	PEMF	as	an	alternative	or	complementary	treatment	to	pharmaceutical	therapies.	Thus,	PEMF	treatment	could	provide	a	novel	nonpharmaceutical	means	of	modulating	inflammation	in	injured	tissues	resulting	in	enhanced	functional
recovery.	This	review	examines	the	effect	of	PEMF	on	immunomodulatory	cells	(e.g.,	mesenchymal	stem/stromal	cells	[MSCs]	and	macrophages	[MΦ])	to	better	understand	the	potential	for	PEMF	therapy	to	modulate	inflammatory	signaling	pathways	and	improve	tissue	regeneration.	This	review	cites	published	data	that	support	the	use	of	PEMF	to
improve	tissue	regeneration.	Our	studies	included	herein	confirm	anti-inflammatory	effects	of	PEMF	on	MSCs	and	MΦ.	Keywords:	pulsed	electromagnetic	field	(PEMF),	inflammation,	regeneration,	mesenchymal	stem	cells	(MSCs),	macrophages	(THP-1s),	muscle	cells	(C2C12)	The	immune	system	plays	an	essential	role	in	tissue	regeneration	following
tissue	damage	as	well	as	during	cell	signaling	homeostasis.	The	immune	response	to	tissue	injury	is	crucial	in	determining	the	efficacy	and	rate	of	the	healing	process,	including	the	extent	of	scarring	and	the	restoration	of	organ	function.1	To	integrate	the	immune	system	into	regenerative	strategies,	one	of	the	first	challenges	is	to	modulate	the
precise	functions	of	the	different	immune	components	during	the	tissue	healing	process.	The	regulatory	interactions	of	the	immune	system	with	tissue	regeneration	are	not	unidirectional,	and	stem	cells,	as	key	players	in	regeneration,	can	modulate	the	immune	system	in	several	ways	to	facilitate	regeneration.1,2	However,	the	immune	system	does
not	always	perform	a	complementary	role	in	regeneration,	and	several	reports	have	suggested	that	increased	inflammation	can	inhibit	the	regeneration	process.	An	argument	can	be	made	that	there	are	immune-mediated	mechanisms	of	regeneration	and	repair	that	can	be	modulated	by	pulsed	electromagnetic	field	(PEMF)	therapy	to	improve	the
ability	of	tissue	to	regenerate.	Until	recently,	allopathic	medicine	rejected	the	possibility	that	an	electromagnetic	field	(EMF)	could	affect	biochemical	mechanisms	with	weak	electrical	fields.	Biochemistry,	however,	is	based	on	an	understanding	of	the	flow	of	energy	that	drives	chemical	reactions.3	Physical	properties	of	molecules	can	be	combined	to
express	internal	energy	and	thermodynamic	potentials,	which	are	necessary	for	equilibrium	and	homeostasis	in	spontaneous	processes.4	New	models	of	biophysics	emphasize	cooperative	electrical	activity	of	highly	ordered	elements	at	all	levels	of	physiology:	cells,	tissues,	organs,	organ	systems,	as	well	as	the	entire	human	organism.	Research	has
shown	that	effects	caused	by	low-frequency	or	weak	EMF	therapies	can	induce	changes	in	cell	proliferation,	alterations	in	membrane	structure	and	function,	changes	in	nucleic	acids,	protein	phosphorylation	and	adenosine	triphosphate	(ATP)	synthesis,	as	well	as	entrainment	of	brain	rhythms	and	conditioned	brain	response	in	vitro	and	in	vivo.5–7
Parameters	of	these	EMFs	include	frequency,	intensity	(field	strength),	waveform,	and	time	of	exposure.	Recognition	of	physiological	sensitivities	to	exogenous	EMF	came	from	the	observation	of	endogenous	internal	electrical	processes.4	For	example,	the	piezoelectric	properties	of	bone	use	electromechanical	control	to	determine	either	osteoblastic
or	osteoclastic	phenotype	of	cells.8	However,	biophysical	properties	of	cell	function	have	mostly	been	ignored	when	choosing	treatments	for	inflammation/immune	modulation	and	regenerative	medicine	therapies.	Using	PEMF	to	regulate	cell	signaling	mechanisms	involved	in	the	inflammatory/immune	response	pathways	of	different	cell	types	has
become	an	innovative	alternative	treatment	in	the	pursuit	of	regenerative	therapies.9,10	Several	studies	have	reported	that	PEMF	can	modulate	both	cell	surface	receptor	expression/activation	and	downstream	signal	transduction	pathways,	thereby	restoring	homeostatic	cell	functions	such	as	viability,	proliferation,	differentiation,	communication
with	neighboring	cells,	and	interaction	with	components	of	the	extracellular	matrix	(ECM).11–18	PEMF	can	activate	multiple	intracellular	pathways,	including	numerous	processes	and	biochemical	mechanisms	within	both	the	immune	system	and	tissue	regenerative	processes,	such	as	the	musculoskeletal	system7,19,20	and	the	nervous	system.21–23
PEMFs	are	physical	stimuli	that	affect	biological	systems	through	the	production	of	coherent	or	interfering	fields	that	modify	fundamental	electromagnetic	frequencies	generated	by	living	organisms.7,24	These	endogenous	frequencies	are	ubiquitous	in	tissue,	for	instance,	frequencies	from	5	to	30 Hz	have	been	found	during	postural	muscle	activity
(quiet	standing)	and	10 Hz	during	walking.25	Successful	regeneration	requires	a	balanced	immune	cell	response,	with	the	recruitment	of	accurately	polarized	immune	cells	in	an	appropriate	quantity.2	Here	is	where	PEMF	could	have	an	influential	role	in	the	inflammatory	process	and	thereby	support	tissue	regeneration.	Following	injury,	the	immune
system	is	responsible	for	maintaining	a	delicate	balance	between	proinflammatory	and	pro-regenerative	immune	cells.	A	successful	response	to	acute	inflammation	eliminates	immune	activation,	followed	by	a	resolution	of	inflammation	and	tissue	repair	by	numerous	anti-inflammatory	cytokines	as	well	as	lipid	mediators.26–28	However,	chronic
inflammation	can	occur	when	the	inflammatory	triggers	persist	and	shift	the	homeostatic	set	points,	and	cellular	effectors	fail	to	control	the	triggers	activating	inflammation,	causing	persistent	tissue	damage,	and	the	inability	to	restore	homeostasis.29	Multipotent	mesenchymal	stem/stromal	cells	(MSCs)	home	to	damaged	tissues	and	contribute	to
their	repair	by	secretion	of	cytokines,	chemokines,	and	ECM	proteins.30	MSCs	are	capable	of	modulating	the	immune	response.31	M1	macrophages	(MΦ)	promote	cell	recruitment	and	proliferation,	whereas	M2	macrophages	promote	differentiation	and	tissue	regeneration.	The	polarization	switch	from	M1	to	M2	macrophage	phenotype	is	important
for	promoting	functional	tissue	regeneration.	Both	cell	phenotypes	are	critical;	however,	the	presence	of	more	M1	than	M2	macrophages	has	been	shown	to	inhibit	tissue	repair.32	Plasticity	is	a	main	feature	of	these	cells,	resulting	in	extreme	heterogeneity	in	normal	and	pathological	conditions.33,34	Neither	MSCs	nor	MΦ	are	homogenous
populations	of	cells	but	can	be	generally	categorized	into	two	broad,	but	distinct	subsets:	(1)	classically	activated	type	1	proinflammatory	MSC1/M1,	which	present	a	proinflammatory	phenotype,	or	(2)	alternatively	activated	MSC2/M2	type	2,	an	anti-inflammatory	phenotype.35	This	phenomenon,	termed	polarization,	results	from	cell/cell	or
cell/molecule	interactions	governing	MSC/MΦ	function	within	the	host	tissue.	During	normal	regulation	of	inflammation,	healthy	immune	cells	return	the	activated	system	back	to	homeostasis	by	downregulating	proinflammatory	cytokines,	stabilizing	the	immune	system	by	upregulating	anti-inflammatory	cytokines,	and	regenerating	damaged
tissue.36	Specifically,	MSCs	have	been	shown	to	induce	anti-inflammatory	cytokine	interleukin	(IL)-10	secreting	macrophages	in	both	in	vitro	and	in	vivo	studies.	In	particular,	lipopolysaccharide	(LPS)-stimulated	macrophages	produced	more	IL-10	when	cultured	with	bone-marrow	MSCs;	however,	this	effect	was	eliminated	if	the	bone-marrow	MSCs
lacked	the	genes	encoding	TLR-4,	myeloid	differentiation	primary	response	gene-88,	tumor	necrosis	factor-α	(TNF-α),	or	Cox-2,37	and	in	diabetic	rats,	MSC	treatment	upregulated	anti-inflammatory	cytokine	IL-10.38	MSCs	appear	to	play	a	dual	role	whereby	they	promote	the	M1	differentiation	of	naive	MΦ,	yet	in	the	presence	of	M1,	MSCs	promote
the	M1	to	M2	conversion	in	MSC-M1	cocultures.39	The	differentiation	of	specific	MSC/MΦ	cell	phenotypes	is	closely	related	to	the	surrounding	environment	that	acts	as	an	orchestrator	of	immune	activity.	The	return	to	homeostasis	of	the	immune	function	after	acute	activation	is	the	sign	of	a	healthy	immune	system.40	Based	on	previous	studies,	the
introduction	of	PEMF	could	provide	beneficial	outcomes	for	modulating	inflammation	and	promoting	tissue	regeneration.	Successful	mammalian	regeneration	requires	precise	coordination	of	multiple	processes,	including	scavenging	cellular	debris,	proliferation	and	activation	of	progenitor	cells,	immune	modulation,	and	angiogenesis	and	innervation
of	the	newly	forming	tissue.41	MSCs	have	differentiation	and	immunomodulatory	properties	that	are	influenced	by	the	inflammatory	microenvironment	at	the	sites	of	injury;	however,	they	are	quiescent	until	activated	by	inflammatory	mediators.42	The	specific	molecular	and	cellular	mechanisms	involved	in	the	immunoregulatory	activity	of	MSCs	are
still	being	investigated,	but	there	is	evidence	that	these	cells	can	be	influenced	to	regulate	immune	response	at	the	molecular	level.	Toll-like	receptor	(TLR)	activation	triggers	intracellular	signaling	pathways	that	lead	to	the	induction	of	inflammatory	cytokines	and	upregulation	of	co-stimulatory	molecules	resulting	in	activation	of	the	adaptive	immune
response.	TLRs	polarize	MSCs	toward	proinflammatory	and	antigen	presenting-like	phenotypes,	leading	to	a	release	of	proinflammatory	cytokines	and	chemokines	enhancing	the	recruitment	of	inflammatory	immune	cells.42,43	Polarization	occurs	in	the	immune	response	driven	by	M1	pro-	and	M2	anti-inflammatory	MΦ.44	Both	arms	of	the
inflammatory	response	are	required	for	repair	in	many	systems,	such	as	heart,	skeletal	muscle,	and	the	central	nervous	system.32,41,45,46	Unregulated	proinflammatory	signals	result	in	premature	initiation	of	the	anti-inflammatory	cell	signals,	which	can	disrupt	effective	tissue	healing.41	For	example,	skeletal	muscle	regeneration	is	impaired	when
MΦ	are	prematurely	activated	by	treatment	with	the	anti-inflammatory	cytokine	IL-10.47	In	both	skeletal	muscle	regeneration	and	nerve	remyelination,	M1	recruit	and	stimulate	progenitor	cell	proliferation,	whereas	M2	regulate	differentiation,	demonstrating	the	necessity	of	both	responses.41	Many	soluble	factors	secreted	by	M1	and	M2	are
important	to	skeletal	muscle	regeneration,	including	M1	activation	and	stimulation	of	proliferation	of	the	local	stem	cell	pool	(i.e.,	satellite	cell	proliferation	through	production	of	IL-1β,	IL-6,	and	TNF-α),	whereas	the	anti-inflammatory	cytokines	IL-3,	IL-4,	and	IL-10	are	secreted	by	M2.48	The	same	argument	can	be	made	for	MSC1	(proinflammatory)
and	MSC2	(anti-inflammatory)	phenotypes,	where	MSC1-based	therapies	attenuate	tumor	growth	and	MSC2-based	therapies	promote	tumor	growth	and	metastasis.49	The	importance	of	inflammatory	homeostasis	cannot	be	overstated;	therefore,	a	therapeutic	regulator	is	necessary	for	restoring	immune	function	and	tissue	homeostasis.	Our
hypothesis	is	that	low-frequency	PEMF	can	modulate	inflammatory	response	in	activated	MSC	and	MΦ	production	and	also	affect	the	transcription	factor	NF-κB	in	C2C12	cells.	Hence,	we	decided	to	test	this	hypothesis	and	perform	a	feasibility	study	to	investigate	the	therapeutic	potential	of	PEMF	to	influence	inflammatory	mediators	in	both	immune
and	muscle	cells.	PEMF	therapy	is	based	on	Faraday's	law,	a	basic	law	of	electromagnetism	that	predicts	how	a	magnetic	field	will	interact	with	an	electric	circuit	to	produce	an	electromotive	force	known	as	electromagnetic	induction.50	To	deliver	PEMF	dosimetry,	it	is	necessary	to	include	three	important	parameters:	frequency,	intensity,	and
duration/time	of	exposure.24	PEMF	intensity	is	dependent	on	wave	intensity/field	strength	measured	in	units	of	Tesla	(T)	or	Gauss	(10,000	T).	To	test	the	effect	of	PEMF	on	cytokine	signaling,	a	Helmholtz	Coil	(Micro	Magnetics)	was	used	to	expose	the	cells	to	the	fields.	Frequency	was	measured	with	an	oscilloscope	and	field	strength	measured	with	a
Gauss/Tesla	meter.	Activated	MSCs	(human	bone	marrow),	THP-1	(human	macrophages),	and	C2C12	(mouse	muscle)	cells	were	exposed	to	dosimetry	based	on	previous	studies	shown	to	therapeutically	effect	cytokine	signaling.19,51	Both	bone-marrow-derived	human	MSCs	and	THP-1 MΦ	were	activated	by	treatment	with	LPS	and/or
polyinosinic:polycytidylic	acid	[Poly(I:C)]	and	then	monitored	for	changes	in	inflammatory	cell	signaling	pathways	using	fluorescent	immunocytochemical	(ICC)	analyses	(R	&	D	Systems,	Minneapolis,	MN).	Quantitative	analysis	of	the	ICC	staining	was	determined	using	GraphPad	Prism	5.52	Incubation	with	LPS	(2 μg/mL)	or	Poly	(I:C)	(2 μg/mL)	was
added	as	the	MSC	agonists	for	TLR-4	and	TLR-3,	respectively,	for	no	longer	than	1 h	(per	Waterman	et	al.	protocol44)	before	being	exposed	to	PEMF.	Since	half-life	time	periods	are	short	(15–20 min)	for	anti-inflammatory	cytokines	IL-3	and	IL-4,	samples	were	taken	immediately	to	histology	and	fixed	onto	slides.	Table	1	shows	which	ILs	were	tested
for	which	cell	type	and	their	respective	inflammatory	phenotype.	Mesenchymal	Stem/Stromal	Cells	Were	Activated	with	Lipopolysaccharide	to	Stimulate	TLR-4	Proinflammatory	Cytokines	IL-1b,	IL-6,	and	IL-17A	Activated	cell	type/biomarker	Proinflammatory	cytokine	(LPS)	Proinflammatory	cytokine	(LPS)	Proinflammatory	cytokine	(LPS)	Anti-
inflammatory	cytokine	[Poly(I:C)]	Anti-inflammatory	cytokine	[Poly(I:C)]	Anti-inflammatory	cytokine	[Poly(I:C)]	MSC	IL-1b	IL-6	IL-17A	IL-3	IL-4	IL-10	THP-1	IL-1b	IL-6	TNF-α	IL-10a					Incubation	with	LPS	(2 μg/mL)	per	Yoon	et	al.	protocol53	was	added	as	the	THP-1	agonist	for	TLR-4	for	exactly	4 h	before	being	exposed	to	PEMF.	Since	half-life	time
periods	are	short	(15–20 min)	for	anti-inflammatory	cytokines,	samples	were	taken	immediately	to	histology	and	fixed	onto	slides.	Once	activated,	both	the	MSC	and	THP-1	cells	were	exposed	to	PEMF	for	5 min	using	a	sine	wave	frequency	of	5.1 Hz,	magnetic	field	intensity	of	0.04	mT,	and	induced	electric	field	(EF)	intensity	of	0.07 mV/cm.	TLR-3-
activated	[2 μL/mg	Poly	(I:C)]	MSCs	increased	secretion	of	anti-inflammatory	cytokines	IL-3,	IL-4,	and	IL-10,	and	TLR-4-activated	(2 μL/mg	LPS)	MSCs	increased	the	production	of	proinflammatory	cytokines	(IL-1b,	IL-6,	and	IL-17A)	molecules	(Figs.	1	and	2).	Results	showed	that	the	production	of	anti-inflammatory	cytokine	secretion	(IL-3,	IL-4,	and	IL-
10)	was	stabilized,	whereas	PEMF	significantly	decreased	the	production	of	proinflammatory	signaling	in	IL-1b,	IL-6,	and	IL-17A	cytokines	(Figs.	1	and	2)	in	the	MSCs.	The	TLR-4	receptor	was	activated	(2 μL/mg	LPS)	in	the	THP-1 MΦ	to	stimulate	the	production	of	proinflammatory	cytokines	IL-1b,	IL-6,	and	TNF-α,	and	anti-inflammatory	cytokine	IL-
10.	After	exposure	to	PEMF,	outcomes	show	decreases	in	the	proinflammatory	cytokines	secretion	(IL-1b,	IL-6,	and	TNF-α)	and	increase/stabilization	of	IL-10	in	THP-1s	(Figs.	3	and	4).	MSCs	were	for	both	the	TLR-3	(Poly),	stimulating	anti-inflammatory	cytokine	signaling;	and	TLR-4	(LPS)	receptors,	stimulating	proinflammatory	cytokine	signaling.
After	PEMF	exposure,	activated	MSCs	show	decrease	of	proinflammatory	cell	signaling	(IL-1β,	IL-6,	and	IL-17A)	and	stabilization	of	anti-inflammatory	cytokine	signaling	(IL-3,	IL-4,	and	IL-10).	N = 5	trials	for	IL-1b,	IL-6,	and	IL-10;	and	N = 3	trials	for	IL-3,	IL-4,	and	IL-17A.	IL,	interleukin;	L,	LPS	for	proinflammatory	cytokine	activation;	LPS,
lipopolysaccharide;	MSCs,	mesenchymal	stem/stromal	cells;	P,	Poly	(I:C)	for	anti-inflammatory	cytokine	activation;	TLR,	Toll-like	receptor.	Quantitative	analysis	of	Figure	1	shows	decrease	in	signaling	of	proinflammatory	cytokines	(A)	IL-1b,	(D)	IL-6,	and	(F)	IL-17A	in	activated	MSCs;	and	stabilization	or	increase	of	anti-inflammatory	cytokines	(B)	IL-
3,	(C)	IL-4,	and	(E)	IL-10	after	activation	of	MSCs.	N = 5	independent	trials	run	for	*p 


