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Hypoxia	is	believed	to	be	a	hallmark	as	well	as	a	key	trigger	of	inflammation	itself	[35,	36].Under	normal	conditions	HIF1-α	subunit	(the	inducible	form	of	the	heterodimer	protein	HIF-1	transcription	complex)	[35],	is	controlled	by	hydroxylation	of	proline	residue	via	prolyl	hydroxylase	enzyme,	and	breaking	down	via	proteasome.	2017Apr;34(4):383-
391.	Pharmacological	TLR	4	inhibition	protects	against	acute	and	chronic	fat-induced	insulin	resistance	in	rats.	Experimental	streptozocin	induced	diabetic	model	revealed	podcytopathy	&	fibrosis	regression	after	TLR4	knocking	out,	as	they	are	expressed	by	podocytes	&	decreased	diabetic	nephropathy	after	TLR2	knocking	out	[46,	47].	2017
May;30(5):12-15.	DOI:doi.org/10.408/xeno.2016,609244.Fagone	P,	Mangano	K,	Mammana	S,	Pesce	A,	Pesce	A,	Caltabino	R	and	Nicoletti	F,	et	al.	DOI:	10.3892/ijmm.2015.226445.Zhang	N,	Liang	H,	Farese	RV,	Li	J,	Musi	N,	Hussey	SE.	Molecular	Pharmacology	Journal	1,2011,79(1)34-4.	Furthermore,	TLR4-MyD88	signalling	pathway	activation	was
suggested	throughout	developmental	researches	for	several	anti-hyperlipidemic	medications,	while	TLR1,	2,	3	&	7	were	triggering	both	host	immune	defence	and/autoimmune	response	that	aggravate	diabetic	state	[37].TLRs	expression	in	renal	tube	epithelial	lining	render	their	activation	to	be	essential	in	renal	vascular	remodelling,	endothelial
dysfunction	in	multiple	renal	disorders	like	acute	kidney	injury	(AKI),	solid	organ	transplant,	glomerulonephritis,	ischemic/reperfusion	injury	(I/R	injury)	&	diabetic	renal	disorders	[27,	44].	Abbood	Al-Barrak,	professor	Dr.	Bassim	I.	However	under	inflammatory	conditions	LPS	activate	TLRs	that	stimulates	nicotine	amide	adenine	dinucleotide
phosphate	(NADPH)	oxidase	(Nox)-associated	cross-talk	with	the	MAPK	signaling	pathways	[36,	37],	that	causes	proinflammatory	CK	&	markers	production	thus	increasing	mitochondrial	FR	release	like	ROS	causing	more	and	more	tissue	stress.	Immunology	Lessons	from	Armando	Toll-like	receptors	(TLRs)	are	members	of	the	integral	glycoproteins
family,	which	are	consist	of	intracellular	and	endoplasmic	domains.	Pathogenic	suppression/&	inhibition	of	TLRs	found	to	mediates	chronic	hepatic	injuries/disorders	like	hepatitis,	fibrosis,	alcoholic	liver	injuries,	ischemia/reperfusion	injury,	and	carcinoma	[13,	28].In	Paracetamol	human	hepatotoxicity,	endogenous	chemical	injury	derives	extracellular
matrix	(ECM)	the	ligand	that	activates	TLR4	to	release	TNF-α,	induce	inducible	nitric	oxide	synthase	(iNOS),	peroxynitrite,	glutathione	depletion,	so	that	will	amplify	immune	response,	sequestering	leukocytes,	increase	serum	hyaluronic	acid,	causing	steatosis,	necrosis,	and	hepatic	congestion	[16].Hepatitis	viral	nucleic	acid	&	proteins	are	the	ligands
detected	by	TLR3,	7,	8,	&	9.	DOI:	10.1146/annurev.immunol.21.120601.14112615.Quetglas	EG,	Armuzzi	A,	Wigge	S,	Fiorino	G,	Barnscheid	L,	Froelich	M,	and	Danese	S.	DOI:	10.1016/j.ad.2015-10.00526.Granucci	Francesca,	Zanoni	Ivan.	Human	TLRs	amino	acids	sequence	allow	a	subfamily	classification	into	the	TLR2,	TLR3,	TLR4,	TLR5,	and	TLR9
subfamilies.	Toll	Like	Receptors	Signaling	Pathways	as	a	Target	for	Therapeutic	Interventions.	For	further	information	about	the	immune	system,	Video	1	(	can	be	shown	on	Armando	Hasudungan	YouTube	channel	[2]	that	would	explain	the	innate	immunity	link	with	TLRs.AdvertisementTLRs	are	PRR	family	involves	13	members	that	exist	in	mammals
with	10	members	detected	in	the	human	genome	[5,	6],	depending	on	their	similar	morphology	with	Toll.	Available	from:	Accessed:	2021-03-09]3.Armando	Hasudungan,	Immunology-Toll	Like	Receptors	Overview	[Internet.	The	LRR	structure	is	based	on	the	model	of	TLR1-TLR2	heterodimer	(Protein	Data	Bank,	PDB,	ID:	2z7x)	interacting	with	six
triacylated-lipopeptides,	Pam3CysSerLys4	(Pam3CSK4),	whereas	the	TIR	domain	homology	model	is	based	on	TLR2-TIR	structure	(PDB	ID:	1fyw)	[12].AdvertisementTLRs	involves	13	family	members	that	exist	in	mammals	with	10	members	detected	in	the	human	genome	[5,	6].	Ameliorative	effect	of	gallic	acid	on	methotrexate-induced	hepatotoxicity
in	rat.	2010.	DOI:	10.1371/journal.pone.001098336.Wood,	E.G.,	Macdougall,	C.E.,	Blythe,	H.	Published	2014	Sep	25.	Kiziltas	et	al.	Finally,	the	IRFs	protein	regulating	IFNs,	are	responsible	for	signal	stimulation	via	MyD88independent/TRIF	pathway	[6,	13].There	are	two	intracellular	signalling	pathways	for	TLRs	involve	MyD88-dependent/&	MyD88-
independent	also	called	(TRIF-dependant)	signal	transduction	pathway.It	is	utilized	by	all	TLRs	but	not	TLR3	[21,	29].	Fibrogenesis	&	Tissue	Repair	2010,3:21.	The	same	reference	stated	that	TLR2	genetic	polymorphism	was	linked	to	increased	coronary	artery	stenosis,	while	TLR7	&	8	was	involved	in	cardiac	inflammation	caused	by	the	Coxsackie
virus	[37].The	liver	is	the	major	organ	that	deals	with	gut-derived	endotoxin,	exposed	by	portal	circulation	[13,	42].	2014;1:99-107.	The	Adaptive	immune	system	is	specific	and	involves	recognition	of	foreign	bodies	once	they	breached	the	innate	immunity	defenses.	Front	Immunol.	HIF1α	activation	in	dendritic	cells	under	sterile	conditions	promotes
an	anti-inflammatory	phenotype	through	accumulation	of	intracellular	lipids.	Does	low-dose	methotrexate	deserve	more	respect	from	clinicians?	This	downregulation	of	TLRs	is	attributed	to	the	presence	of	HBV	e	antigen	(HBeAg)	during	acute	infection.	Methotrexate	and	rheumatoid	arthritis:	Current	evidence	regarding	subcutaneous	versus	oral
routes	of	administration.	That	causes	HIF1-	α	activation;	here	HIF1-	α	protein	inactivation	process	will	be	inhibited	due	to	proline	consumption,	leading	to	HIF1-α	accumulation	in	MΦ,	DCs	and	other	non-immune	cells	that	exposed	to	hypoxia/	&	non-hypoxic	damage	signals	[38].	Immunobiology	of	Toll-like	receptors:	emerging	trends.	TLRs	are	located
either	primarily	to	immune	cell	plasma	membrane	phospholipids	including	TLR	1,	2,	4,	5,	6,	&	11	[3,	4,	8];	Or	located	at	the	endosomal	and	lysosomal	phospholipids	where	their	extracellular	domain	(ECD)	and	its	ligand-binding	site	project	into	the	interior	of	the	organelles	like	TLR	3,	7,	8,	9,	10	and	13	[2,	3,	10,	11].TLRs	are	a	type	I	integral
transmembrane	glycoprotein	family	of	very	conserved	structure	[5,	7],	consist	of	700–1100	amino	acids	[2,	4].	DOI:	10.3389/fphys.2017.0050813.Hassan	AF:	Eavluation	of	the	effects	of	GIT	27	and	TAK	242	on	methotrexate-induced	liver	injury	[thesis]	Al-Mustansiriyah	University,	College	of	Medicine;	2018.	DOI:	10.1186/1755-1536-3-217.Matsunaga
N,	Tsuchimori	N,	Matsumoto	T,	and	Li	M:	TAK-242	(Resatorvid),	a	small-molecule	inhibitor	of	toll-like	receptor	(TLR)	4	signaling,	binds	selectively	to	TLR4	and	interferes	with	interaction	between	TLR4	and	its	adaptor	molecules.	Nima	Rezaei,	editor.	2008	Dec;135(6):1924-34,	1934.e1-4.	In	such	an	event,	these	videos	will	no	longer	be	playable	on
CosmoLearning	or	other	websites.	In	addition,	IGS-9620	that	was	experimentally	assessed	on	the	HBV	animal	model	was	found	to	decrease	HBVs	antigen	(HBsAg)	level	in	serum,	HBV	viral	load	as	well	as	IFN-α	in	dose	dependent-manner	[15,	29].	EMJ	Hepatol.	2012.	Majeed	who	made	it	possible	to	me	to	accomplish	this	situation	and	reach	you,	my
readers.	Toll-Like	Receptors.	DOI:	10.1097/01.JAA.0000515554.91731.82.41.Campbell	JM,	Bateman	E,	Stephenson	MD,	Bowen	JM,	Keefe	DM,	and	Peters	MD.	Pharmacology	and	optimization	of	thiopurines	and	methotrexate	in	inflammatory	bowel	disease.	DOI:	10.1111/ajd.1252629.Wan	S,	Xiang	Y,	Fang	W,	and	Huang	D.	Cancer	Chemotherapy	and
Pharmacology	2016	Jul;78(1):27-39.	Note	that	some	TLR7	targeting	therapies	were	approved	by	Food	and	Drug	Administration	(FDA)	like	imiquimod,	TLR7-immune	response	modifier	that	was	approved	since	1997	for	treatment	of	superficial	skin	malignant	melanoma	&	genital	warts	by	increasing	cellular	production	of	CK	like	IFN,	IL-6	&	TNF
[9].Selective	TLR9	agonists	like	1018	ISS	(immunomodulatory	sequences)	that	contain	repeated	CpG	motifs	were	found	to	modulate	the	TLR9	signalling	pathway	involved	in	HBV	infection	and	have	been	tested	in	phase	III	clinical	trials.	All	these	scenarios	would	further	amplify	the	existing	inflammation	and	tissue	damage	[35].HIF1-α	is	a
transcription	factor	that	responsible	for	cellular	adaptive	responses	after	exposure	to	injury/stress	environment,	including	maintenance	like	controlling	angiogenesis	to	improve	blood	vessel	formation,	shifting	cellular	mitochondria	respiration	to	anaerobic	glycolysis	through	improving	cellular	survival	and	cellular	adhesion	in	oxidative	stress
environment’s	[36].	DOI:	10.1038/cr.2009.4439.A	Licata,	MG	Minissale,	V	Calvaruso,	A	Craxì	A	focus	on	epidemiology	of	drug-induced	liver	injury:	analysis	of	a	prospective	cohort.	DOI:	10.1086/3844632.Bianchi	G,	Caporali	R,	Todoerti	M,	and	Mattana	P.	TLRs	are	widely	distributed	in	body	tissues	and	expressed	by	immune	and	nonimmune	cells.	DOI:
10.1038/s41598-020-77793-637.Pandey	S,	Agrawal	DK.	Starting	with	hepatitis	B	virus	(HBV),	in	vitro	activation	of	TLR1,	2,	3,	4,	5,	6,	7,	8,	&	9	result	in	the	release	of	IFN	which	inhibit	HBV	DNA	replication	and	RNA	transcription.	DOI:	10.1016/j.rbmo.2017.01.00418.Armando	Hasudungan,	Immunology	-	Toll	Like	Receptors	Overview	[Internet
YouTube].	DOI:	10.4254/wjh.v8.i32.13546.Guo	J,	and	Fridman	S:	Toll-like	receptor	4	signaling	in	liver	injury	and	hepatic	fibrogenesis.	The	TLR2	subfamily	involves	TLR1,	2,	6,	and	10;	the	TLR9	subfamily	involves	TLR7,	8,	and	9	[14].TLRs	members	can	form	homodimers/heterodimers	among	their	same	protein	family	or	associates	with	an	“outside	TLR
family”	protein;	both	formations	contribute	to	their	structural	and	functional	diversity	[4].	NF-κB	is	an	intracellular	pleiotropic	protein	complex;	it	is	responsible	for	gene	regulation	of	proinflammatory	CK,	CC,	adhesion	molecules,	and	cell	cycle/survival	regulating	proteins	as	cyclin	D1	and	B	cell	lymphoma	2	(Bcl-2).	European	Journal	of	Clinical
Pharmacology,	2015;71(7):773-99.	Effects	of	TLR	Agonists	on	the	Hypoxia-Regulated	Transcription	Factor	HIF-1α	and	Dendritic	Cell	Maturation	under	Normoxic	Conditions.	A	3	component	carbohydrate-based	cancer	vaccine	involved	TLR2	activator	that	mediates	humoral	immune	response	against	tumour-induced	glycopeptide	antigens	by	affecting
the	maturation	of	cellular	component	of	the	innate	immune	system	(DC	&	natural	killer	cells),	furthermore	cancer	treatment	with	chimers	of	anti-tumour	antibodies	and	small	molecule	agonist	of	TLR2	would	alleviate	disease	progression	[9].Since	high	synovial	expression	of	TLR3	in	RA	patients	was	found,	one	scenario	for	rheumatoid	arthritis	and
possibly	bone	malignancy	is	to	inhabit	the	TLR3	pathway	via	the	RNA	synthetic	analogue	Polyinosine-polycytidylic	acid	(poly	(I:C)	that	affect	monocyte	–osteoclast	cellular	differentiation	[9].Various	TLR4	antagonist	was	developed	as	a	therapeutic	agent,	starting	with	the	peptide	P13-	an	inhibitor	of	TIR	domain	signalling	pathway-	that	was	found	to
ameliorate	inflammatory	response	and	improve	surviving	in	a	TLR4-mediated	hepatic	injury	of	murine	model	[16].	JAAPA.	The	content	is	especially	suitable	for	biomedical	undergraduates,	but	should	appeal	to	advanced	school	students	and	others	coming	to	the	field	of	immunology	for	the	first	time.	DOI:	10.1155/2017/917693734.Savva	A,	and	Roger
T.	PLOS	ONE	2010	5(6):	e10983.	Eur	Rev	Med	Pharmacol	Sci	2017,Vol.	8:508.2017.	The	Spanish	language	version	has	been	coordinated	by	Jesús	Gil-Pulido,	community	manager	of	the	Spanish	Society	for	Immunology,	and	has	been	made	possible	thanks	to	members	of	the	Spanish	Society	for	Immunology	(	.	DOI:
10.2174/157436211797483930.10.Kawasaki	T,	Kawai	T.	2016	Dec;21(12):1471-1482.	In	addition,	Lipid	A	mimetics	E5564	and	CRX526	bind	to	TLR4-MD2	complex	showing	valuable	inhibition	of	pro-inflammatory	cytokine	IL-1	and	TNF-α	production	in	LPS	treated	animal	models	as	well	as	septic	shock	patients	in	phase	III	clinical	trial	[9,	16,	29].
Pam2/3CSK4	TLR2	ligands	covalently	linked	to	CD8+	or	B-cell	epitopes	associated	peptides	were	found	to	enhance	therapeutic	response	in	tumour	models,	by	stimulating	TLR2	induced	T-cell	activation	[15].	DOI:	10.1007/s00430-014-0370-120.Min	HS,	Kim	JE,	Lee	MH,	Song	HK,	Lee	MJ,	Lee	JE,	Kim	HW,	Cha	JJ,	Hyun	YY,	Han	JY,	Cha	DR	and	Kang
YS:	Effects	of	toll-like	receptor	antagonist	4,5-dihydro-3-phenyl-5-isoxasole	acetic	acid	on	the	progression	of	kidney	disease	in	mice	on	high-fat	diet.	A	1996	study	of	this	gene	product	linked	the	loss/gain	of	function	to	the	insect’s	susceptibility	and	immunologic	response	to	fungal	infections;	increasing	the	temptation	to	seek	for	the	amino	acids
sequence	of	the	genome.	Their	structure,	shown	in	Figure	1	consist	of	2	domains:	an	ECD	that	recognize	ligands,	consist	of	repetitive	motifs	rich	with	leucine	and	an	intracellular	domain	(ICD)	–called	cytoplasmic-	that	maintain	inflammatory	signal	consequence,	the	last	consist	of	interleukin	(IL)-1	receptor	region	called	Toll/IL	receptor	(TIR)	domain
[12,	13].A	representative	structure	of	TLR.	Ending	with	activation	of	several	transcription	factors	(TF)	and	release	of	pro-inflammatory	cytokines	(CK)	and	Type	I	interferons	(IFN)	and	initiation	of	inflammation.	From	Lesson	#14:	Immunology	-	Antibody	Somatic	(VDJ)	Recombination	I	Not	yet	rated	No	Disclaimer:	CosmoLearning	is	promoting	these
materials	solely	for	nonprofit	educational	purposes,	and	to	recognize	contributions	made	by	Armando	Hasudungan	(Armando)	to	online	education.	TLRs	cellular	expression	involves	the	white	blood	cells	“the	sentinel	of	the	innate	immune	response”:	microphages	(MΦ)	&	mast	cell	(MC)	“innate	immune	response	keys”,	dendritic	cells	(DCs)	(primarily
pathogenic	detector	of	the	adaptive	immune	response)	[4,	6,	8,	9],	endothelial	cells,	epithelial	cells,	fibroblast,	glial	cells,	astrocytes,	oligodendrocytes,	etc.	AP1	is	a	dimer	of	both	protein	Jun	and	Fos	families;	that	is	associated	with	cell	replication	and	survival	regulation.	Available	from:	Accessed:	2021-03-09]5.Kiziltas	S:	Toll-like	receptors	in
pathophysiology	of	liver	disease.	and	Gao	Y.	TLR4	genetic	polymorphism	affects	cluster	differentials	(CD)41–251	regulatory	T	cells	(Tregs)	which	are	activated	by	LPS,	the	same	ligand	of	TLR4	itself.	DOI:	10.1007/s00280-016-3043-542.Singh	D,	Cho	WC,	and	Upadhyay	G.	Acute	Liver	Failure:	Pathophysiologic	basis,	and	the	current	and	emerging
therapies.	Synthetic	agonist,	antagonist	and	even	naturalized	antibodies	could	modify	TLRs	signaling	to	make	them	attractive	targets	for	the	management	of	different	inflammatory	disease.	DOI:doi.org/10.1007/s00228-015-1862-716.Howard	SC,	McCormick	J,	Pui	CH,	Buddington	RK,	Harvey	RD.	The	last	point	made	it	an	important	factor	also	in	the
TLR4	signaling	pathway	[36,	38].	Doi:	10.1634/theoncologist.2015-0164.17.Yang	C,	Cai	J,	Geng	Y.	MyD88	also	stimulate	the	classical	extracellular	signal-regulated	kinases	(MAPK/ERK),	phosphoinositide-3	(PI3),	and	Jun	(N)terminal	kinase	(JNK)	which	stimulate	the	AP1	signalling	pathway,	and	induce	the	interferon	regulatory	factor-7	(IRF7)	ending
with	the	release	of	type-I	IFN	or	co-stimulatory	molecules	associated	with	the	antimicrobial	response	by	endosomal	TLRs	3,	7,	8	and	9	[13,	29,	31,	32].The	main	pathway	of	TLR3	and	4,	involve	TRIF	signalling	pathway	activation	which	involves	TRAF6	activation,	results	in	inositol	triphosphate-3	(IP3)	phosphorylation	and	induction	of	IFN-β	gene
expression	as	well	as	activation	of	TRAF6	[21,	29].Surprisingly	the	same	outcome	was	obtained	from	plasmatoid	dendritic	cells	(pDCs)	stimulated	by	TLR	7&	9	throughout	the	activation	of	the	MyD88/IRF7	dependent	pathway	[15,	33].TLR4	further	utilizes	TIRAP	to	activate	MyD88	and	TRAM	to	bridge	the	TRIF	activation,	which	means	that	TLR4
uniquely	utilizes	both	the	MYD88	dependent	and	independent	pathways	[11,	21,	29].As	stated	by	S.	DOI:	10.1111/j.1476-5381.2009.00297.x22.Zhang	Y,	Peng	W,	Ao	X,	Dai	H,	Yuan	L,	Hung	X,	et	al:	TAK-242,	a	toll-like	receptor	4	antagonist,	protect	against	aldosterone-induced	cardiac	and	renal	injury.	British	Journal	of	Pharmacology.	In	the
experimental	model	&	human	vascular	inflammation,	TLR4	was	found	to	increase	the	production	of	CK,	CC	as	well	as	increase	TLR2	expression.	HIF1-α	function	as	a	double-edged	sword,	that	mediate	cellular	adaptive	to	stress	but	progress	disease	status	by	the	same	time	[38].TLRs	are	expressed	in	various	central	nervous	system	(CNS)	cells
predominantly	in	neurons,	astrocytes,	resident	microglia,	cerebral	microvasculature,	plexuses	choroid,	and	leptomeninges.	TLRs	signaling	pathways	involves	activation	of	five	TIR	containing	adaptor	kinase	molecules,	like	IL-1	receptor-associated	kinase	(IRAK)	-1	and	4,	TNF	receptor-associated	factor-6	(TRAF6),	serine/threonine	binding	kinase
(TBK)-1,	MAPK,	and	inhibitor	of	kappa-B	(IκB)	kinase	(IKK)	[13,	28].There	are	three	transcription	factors	involved	in	the	TLRs	signalling	pathway	including	NF-κB,	AP1,	and	IRF.	Available	from:	M,	Steenholdt	C,	de	Boer	NK	and	Nielsen	OH.	Mohammad,	Dr.	Samer	Fadhel	Hassan,	Dr.	Asma	A.	TLR4	is	further	upregulated	centrally	by	glutamate	via	N-
methyl-D-aspartate	(NMDA)	dependent	mechanism	and	peripherally	by	noradrenaline/β2	receptor,	&	corticotrophin-releasing	factor.	Also	resultant	bacterial	translocation	from	the	gut	to	the	systemic	circulation	and	other	organs	such	as	the	liver,	spleen,	and	mesenteric	lymph	nodes;	These	circulating	gram-negative	bacteria	are	the	major	source	of
LPS,	which	can	activate	brain	TLR4	through	multiple	pathways,	including	a	neuroinflammatory	response.	2016.Apr,107(3):	194-206.	They	are	located	on	cell	membrane/surface	and	nucleus,	are	responsible	for	the	detection/recognition	of	the	pathogen	or	intracellular	damaged	derived	molecular	signals	to	start	immune	response	[1,	2].These
complicated	inflammatory	processes	induced	by	the	immune	system	are	the	“Classical	typical	scenario”	involved	in	the	majority	of	ischemic	events,	cancers,	infectious	and	inflammatory	diseases	[4].	TLRs	play	an	important	role	in	restoring	central	homeostasis,	physiology	of	stress-sensitive	behaviour	after	injuries	or	diseases	as	multiple	sclerosis,
Alzheimer’s,	and	stroke	[33].In	the	experimental	model	of	CNS,	stress	exposure	revealed	mRNA	upregulation	and	activation	of	TLRs	in	the	brain	frontal	cortex	after	the	stress	is	involved	in	the	loss	of	neuronal	plasticity	and	survival	depending	on	the	activation	of	NF-κB	induced	ROS	production.	Physiol.	This	chapter	is	distributed	under	the	terms	of
the	Creative	Commons	Attribution	3.0	License,	which	permits	unrestricted	use,	distribution,	and	reproduction	in	any	medium,	provided	the	original	work	is	properly	cited.	Available	from:	P.	1	Suppl,	Pages:	112-121.	Available	from:	Takeda,	Tsuneyasu	Kaisho,	Shizuo	Akira.	The	TLR9	intracellular	signalling	inhibitors	ST2825	and	RO0884	designed	to
block	IRAK1	&4/MyD88	singling	pathway	caused	inhibition	of	the	NF-κB,	IL-1β,	and	TNF-α	activation	as	well	as	decreased	hepatic	IL-6	secretion	[9,	15,	29].AdvertisementMedical	and	pharmacological	development	is	focusing	on	the	molecular	level,	in	all	aspects	including	analytical,	physiological,	pharmacological	and	even	genetic	aspects.	Moreover,
the	chronically	activated	signalling	pathway	would	possibly	induce	transcription	of	oncogenic	factor;	adding	further	complexation	to	the	intracellular	signalling	for	these	receptors”	[5,	13].AdvertisementTLRs	play	an	important	role	in	pathophysiological	disorders	due	to	their	wide	tissue	distribution,	their	function	as	pattern	recognition	receptors	that
respond	to	variable	bacterial	and	damage	associated	molecules,	and	involvement	in	multiple	inflammatory	signal	pathways/&	process	all	render	TLRs	being	a	major	player	in	any	inflammation-related	disorder	[4,	5,	6,	19,	22,	23,	34].	DOI:	10.5772/intechopen.884932.Invivogen	Reviews	Toll-Like	Receptors	[Internet].	Cell	Res	19,	973-983	(2009).
Furthermore,	this	would	induce	metabolic	reprogramming	of	mitochondrial	respiration	causing	succinate	release,	and	production	of	IL-1β	[35,	38].In	dendritic	cells,	TLRs	cause	further	stabilization	of	HIF1-α	via	release	of	NF-κB,	which	would	further	increase	glucose	uptake	and	render	shifting	of	mitochondrial	respiration	to	the	anaerobic	glycolytic
pathway	due	to	the	increased	oxygen	demand	versus	the	decreased	supply	[35,	36].	Medical	Microbiology	and	Immunity	2015;204:11-20.	DOI:	10.1053/j.gastro.2008.09.01112.Gao	W,	Xiong	Y,	Li	Q	and	Yang	H:	Inhibition	of	Toll-Like	Receptor	Signaling	as	a	Promising	Therapy	for	Inflammatory	Diseases:	A	Journey	from	Molecular	to	Nano
Therapeutics.Front.	International	Journal	of	Molecular	Medicine	36:747-752,2015.	Available	from:	L,	Quan	XB,	Zeng	WJ,	Yang	XO,	Wang	MJ.	[2,	3,	37].An	experimental	model	of	doxorubicin	and	hydrogen	peroxide-induced	cardiac	injury	showed	TLR2	to	be	involved	in	cardio	myocytes	apoptosis,	besides	TLR2	targeting	suggested	to	be	protective	in
septic	cardiomyopathy	[1].	While	in	acute	lung	injury	(ALI)	&	ARDS,	TLR2	was	found	to	be	activated	by	Toll	interacting	protein	(Tollip)	[14].	You	can	search	by	keyword,	and	access/download	the	content	in	a	variety	of	formats	–	as	well	as	via	graphical	interface,	or	flexible	menu	system.	CosmoLearning	is	not	endorsed	by	Armando,	and	we	are	not
affiliated	with	them,	unless	otherwise	specified.	Another	agonist	IMO-2055	was	under	assessment	in	2011	for	oncologic	disease	as	well	as	IMO-2125	which	was	found	to	maintain	the	high	level	of	IFN	was	under	assessment	as	a	possible	therapy	to	HCV	patients.	The	particular	cellular	expression	involves	innate	and	adaptive	immunity	as	well	as
different	nonimmune	cells.	The	Innate	immune	system	is	our	non-specific	first	line	of	defense	and	is	functional	already	at	birth.	Oncologist.	DOI:	10.1371/journal.pone.01357546.Privitera	G,	Agarwal	B,	and	Jalan	R.	CD14	is	a	glycophosphatidylinositol	attached	protein	expressed	on	innate	immune	cells	as	macrophage	and	monocytes	that	function	as	co-
receptor	for	both	cell	surface	&	endosomal	expressed	TLRs.	Lymphocyte	antigen	96	(MD-2),	which	is	a	cell	membrane	glycoprotein	associated	specifically	with	TLR4	ECD,	and	expressed	at	myeloid	and	endothelial	cells	[6,	13,	21,	26,	27].TLRs	signaling	pathways	involves	four	main	adaptor	protein	molecules:	MyD88,	TIR	domain-containing	adaptor
protein/MyD88	adaptor-like	molecules	(TIRAP)	also	called	MAL,	TIR	domain-containing	adaptor	protein	inducing	interferon-β	(TRIF),	and	TRIF	related	adaptor	molecule	(TRAM)	[13,	21,	28].	Journal	of	xenobiotics	2016;6:6092.	Also	to	the	magnificent	group	who	introduced	me	to	the	world	of	toll-like	receptors:	professor	Dr.	Abduladheem	Y.	This	is
partially	explained	by	the	theory	known	as	leaky	gut	[11,	33].In	another	experimental	model	of	neurogenesis,	TLR3	&	4	were	found	to	act	as	down	regulators,	TLR3	deletion/loss	of	function	was	also	linked	to	improved	cognitive	function.	2014;5:461.	These	pathways	could	be	involved	in	any	inflammatory	process/disorders	and	thus	seems	interesting
targets	for	pharmacological	intervention;	all	these	steps	bring	us	back	to	the	bullet	that	explodes	all	these	events	in	the	body,	the	immune	system.AdvertisementThe	author	declares	no	conflict	of	interest.AdvertisementAfter	precious	Thanks	to	Almighty	and	Merciful	GOD,	I	would	like	to	express	my	thanks	and	gratitude	to	Professor	G.	DOI:
10.1042/CS2011006524.Hadi	N,	and	Jabber	H:	Potential	activity	of	GIT27	against	renal	ischemia	reperfusion	injury:	An	experimental	study	in	male	rats.	Our	body	defenses	help	ward	off	damage	and	disease.	Toll-like	receptors	are	those	targets,	the	family	of	integral	transmembrane	glycoprotein	expressed	intracellularly	or	at	cellular	surface,
considered	main	component	and	link	between	innate	and	adaptive	immune	response,	which	can	induce	signaling	pathways	involving	four	main	adaptor	molecules	that	initiate	divaricated	steps	ending	with	inflammatory	cytokines.	YouTube].	The	conserved	structural	features	of	all	TLRs	consist	of	three	critical	components:	(1)	leucine-rich	repeat	(LRR)
motif;	(2)	transmembrane	helix;	(3)	intracellular	TIR	domain.	Multiple-dose	and	double-dose	versus	single	dose	administration	of	Methotrexate	for	the	treatment	of	ectopic	pregnancy:	A	systematic	review	and	meta-analysis.	In	allergic	rhinitis	TLR2,	3,	&	4	were	found	to	be	both	upregulated	by-	and	involved	in-the	causative	inflammation	[37].TLR2	has
the	mainstay	of	involvement	&	determination	in	respiratory	allergic	disease	due	to	considerable	genetic	variation.	While	a	patient	with	cirrhosis	expresses	a	high	level	of	TNF-α,	IL-1β,	&	IL-6,	as	well	as	chronic	endotoxemia,	recurrent	bacterial	infection	[16].	Both	have	a	major	role	in	TLR4	activation	after	LPS	recognition.	Available	from:	video:	[18]
Armando	Hasudungan,	Immunology	-	Toll	Like	Receptors	Overview	[Internet	YouTube].	DOI:	10.1007/s40262-015-0316-931.Kaplowitz	N.	Plos	ONE	2015,	10(11):e0142456.	Understanding	immune	response	is	thus	important	subject,	furthermore,	the	target	receptors	which	damage	signals	bind	to,	their	signaling	pathways	end	products	will	tell	what
possible	immune	response	happened	to	human	body.	Clinical	Infectious	disease	2004Mar:38(Suppl2):S44-8.	As	shown	in	Figure	2.Signaling	pathways	of	TLR.	Australasian	Journal	of	Dermatology	2018Feb,59(1):31-40.	Immunol	Cell	Biol.	Surface	and	endosomal	TLRs	bind	to	adaptor	molecules	and	co-receptors.	Kidney	Research	and	Clinical	Practice
33(2014)33-44.	Role	of	CD14	in	host	protection	against	infections	and	in	metabolism	regulation.	et	al.	Ruco,	Paola	Allavena,	and	Alberto	Mantovani:	Differential	Expression	and	Regulation	of	Toll-Like	Receptors	(TLR)	in	Human	Leukocytes:	Selective	Expression	of	TLR3	in	Dendritic	Cells1.	“TLR	stimulation	product	is	dependent	on	the	nature	of
PAMPs,	the	activated	TLR,	the	activated	cell	and	the	level	of	CK.	DOI:	10.3389/fimmu.2013.0038735.Spirig	R,	Djafarzadeh	S,	Regueira	T,	Shaw	SG,	von	Garnier	C,	et	al.	Pathophysiology	of	Cell	Injury	Journal	2016;5(2):87-99.	These	patterns	alter	the	body	of	the	cell	and	cause	tissue	injuries	leading	to	massive	necrosis	that	release	intracellular
component	into	surrounding,	these	components	activate	TLRs	[3,	4].	Targeting	toll-like	receptors:	promising	therapeutic	strategies	for	the	management	of	sepsis-associated	pathology	and	infectious	diseases.	The	Adaptive	immunity	is	constantly	upgrading	itself	by	learning.	(2004)	Drug	induced	liver	injury.	Sci	Rep10,20825	(2020).	Source:	Check	it
out	for	more	images	and	PDFs	for	each	lecture.	ADVANCES	IN	THERAPY	2016;33:369-378.	Every	inflammation	involves	an	immune	response	-innate	and	adaptive-	that	started	with	specific	receptors	called	recognition	receptors	to	identify	stimuli/damage	signal,	activation	of	consequence	inflammatory	pathway/cascade,	the	release	of	inflammatory
markers,	and	recruitment	of	inflammatory	immune	cells	[1].The	innate	immune	response	is	initiated	by	either	endogenous	ligands	acting	as	damage	signals	known	as	the	damage-associated	molecular	pattern	(DAMPs),	or	exogenous	pathogenic	ligands-that	are	accurately	portion	of	the	pathogenic	microorganism-	lead	to	the	same	fate;	damage	signals
throughout	pathogen-associated	molecular	patterns	(PAMPs)	[2].	For	example	at	2013,	Savva	and	Roger	enlisted	around	32	clinical	trials	at	different	phases	for	TLRs	agonist/antagonist	agent	for	the	management	of	sepsis	and	infectious	disease,	these	trials	include	even	the	antimalarial	old	agent	chloroquine	[28,	34].TLR1/2	heterodimers	were	found
to	be	increased	in	patients	with	atherosclerotic	lesions,	while	administration	of	TLR1/2	agonist	aggravates	disease	status,	also	TLR2	inhibition	was	suggested	as	diabetes	and	cardiovascular	disorders	therapy	besides	statins	&	thiazolidinedione	by	anti-inflammatory	action	[9].	Homodimers	are	formed	by	TLR4	while	TLR	members	1,	2,	and	6	like
TLR1/2	or	TLR2/6	dimers	form	heterodimers	[2,	3,	15,	16,	17].	These	processes,	which	are	both	the	mechanism	and	the	net	results	of	inflammations,	infections,	or	ischemic	injuries	cause	more,	harm	than	the	initial	causes	itself	by	improper	stimulation	of	the	immune	response	[3,	4].TLRs	are	a	family	of	pattern	recognition	receptors	(PPR),	which	also
involves	nucleotide	oligomerization	domain	(NOD)-like	receptors	(NLR)	and	retinoic	acid-inducible	gene	I	(RIG-I)-like	receptors	(RLR).	Other	theoretically	interesting	scenarios	involving	the	I.V	administration	of	monophosphoryl	lipid	A	derivatives	as	2	adult	HBV	vaccine	in	treating	viral	hepatitis	[13,	15,	16].One	possible	scenario	for	cancer
immunotherapy	involved	TLR5	binding	to	flagellin	that	can	turn	the	tolerogenic	DCs	into	active	antigen-presenting	cells	(APC)	[9].Isatoribine,	a	TLR7	agonist	administered	I.V	was	found	to	decrease	viral	load	with	a	moderate	adverse	effect	profile	in	HCV	patients.	Mechanisms	of	hepatocyte	apoptosis.	In	the	early	stage	of	the	atherosclerotic	lesion,
TLR4	mRNA	protein	was	detected	&	MyD88	-the	mainstay	of	TLR	signalling	pathway-	gene	deficiency	was	linked	to	decrement	in	CK,	CC	&	lipid	content	production,	as	well	as	in	atherosclerotic	lesion	size.	DOI:	10.1016/j.krcp.2013.11.02221.Takashima	K,	Matsunaga	N,	Yokshimatsu	M,	Hazeki	K,	Kaisho	T,	Uekata	M,	Hazeki	O,	Akira	S,	Lizawa	Y,	and
Li	M:	Analysis	of	binding	site	for	the	novel	small-molecule	TLR	4	signal	transduction	inhibitor	TAK242	and	its	therapeutic	effect	on	mouse	sepsis	model.	TLR2,	4	&	9	reported	no	important	role	in	liver	regeneration	process	[28,	43].Both	human	patients	and	experimental	models	of	diabetes	linked	the	active	TLR	to	the	progression	of	diabetes
complication	throughout	the	activation	of	NF-κB	signalling	in	adipose	tissue	MΦ	due	to	high	level	of	plasma	FFA	associated	with	obesity	&	diabetes	type	2	(T2DM)	[44].In	vivo	&	in-vitro	studies	performed	by	Zhang	N.	Licensee	IntechOpen.	TLRs	members,	their	dimerization,	cellular	distribution,	ligands,	induced	signaling	pathway,	and	product	are
shown	in	Table	1;	for	further	information	about	TLRs,	Video	2	(	about	TLR	overview	can	be	shown	at	Armando	Hasudungan	YouTube	channel	[18].TLRsImmune	Cell	ExpressionPAMPsDAMPsSignal	AdaptorProductionTLR1+	TLR2Cell	surfaceMo,	MΦ,	DC,	BTri-acylated	lipoproteins	(Pam3CSK4)Peptidoglycans,	Lipopolysaccharides(TLR2	DAMPs	listed
below)TIRAP,	MyD88,	MalICTLR2+	TLR6Cell	surfaceMo,	MΦ,	MC,	BDiacylated	lipoproteins(FSL-1)Heat	Shock	Proteins(HSP	60,	70,	Gp96)High	mobility	group	proteins	(HMGB1)Proteoglycans(Versican,	Hyaluronic	Acid	fragments)TIRAP,	MyD88,MalICTLR3EndosomesB,	T,	NK,	DCdsRNA	(poly	(I:C))tRNA,	siRNAmRNAtRNATRIFIC,	type1
IFNTLR4Cell	surface/endosomesMo,	MΦ,	DC,	MC,IELipopolysaccharides	(LPS)PaclitaxelHeat	Shock	Proteins(HSP22,	60,	70,72,	Gp96)High	mobility	group	proteins	(HMGB1)Proteoglycans(Versican,	Heparin	sulfate,Hyaluronic	Acid	fragments)Fibronectin,	Tenascin-CTRAM,	TRIFTIRAP,	MyD88MalIC,	type1	IFNTLR5Cell	surfaceMo,	MΦ,	DC,
IEFlagellinMyD88ICTLR7EndosomesMo,	MΦ,	DC.	TLR4	inhibition	was	suggested	as	the	scenario	for	treatment	of	thrombosis,	atherosclerosis	&	vascular	restenosis	throughout	coating	TLR4	or	MyD88	with	inhibitory	compound,	small	molecule	antagonist,	then	by	giving	viral	vectors	that	express	antisense	gene	to	TLR4	RNA	[9],	and	finally
TLR4/MD2/anti-Human	IgG	(Fc	specific)	(IgG-Fc)	fusion	protein	inhibitor	of	NF-κB	and	JNK	activation	provides	interesting	biologic	therapy	for	liver	fibrosis,	alcoholic	and	non-alcoholic	steatohepatitis	by	decreasing	IL-6	and	monocyte	Chemoattractant	Protein-1(MCP-1)	production	[16].Another	TLR4-synergizer	Fc/fusion	protein	and	TL4	ligand	α-1
acid	glycoprotein	were	found	to	inhibit	LPS-induced	activation	of	hepatic	MΦ	by	blocking	the	triggering	receptor	expressed	on	myeloid	cells-1	(TREM1),	and	boosting	the	anti-inflammatory	immune	response.	[1,	5,	8,	10].Cellular	expression	of	TLRs	family	members	largely	variable	and	mainly	depends	on	the	presence	of	active	infections	[8];	according
to	the	same	source,	as	ex.,	bacterial	product	&	pro-inflammatory	cytokines	can	induce	the	expression	of	TL3	while	IL-10	blocks	TLR4	expression.	H.	They	are	associated	with	the	detection	of-	and	regulated	by	central	DAMPs	[33].	BssRNAImidazoquinolin-es	(R848)Guanosine	analogues	(Loxoribine)ssRNAMyD88IC,	type1	IFNTLR8EndosomesMo,	MΦ,
DC,	MCssRNA,Imidazoquinolines	(R848)ssRNAMyD88IC,	type1	IFNTLR9EndosomesMo,	MΦ,	DC,	B,	TCpG	DNACpG	ODNsChromatin	IgG	complexMyD88IC,	type1	IFNTLR10EndosomesMo,	MΦ,	DCprofilin-like	proteinsMyD88ICTLRs	cellular	expression,	binding	ligands,	signal	adaptor	&	production	[2].Mo:	monocytes,	MΦ:	macrophages,	DC:	dendritic
cells,	MC:	Mast	cells,	B:	B	cells,	T:	T	cells,	IE:	Intestinal	epithelium,	IC:	Inflammatory	cytokines	[2]TLRs	family	members	can	recognize	two	types	of	associated	molecular	patterns	as	their	ligands,	derived	from	pathogens	or	damaged	organelles	damaged	structures.PAMPs	derived	from	pathogen	[5,	19];	like	gram-negative	bacterial	lipopolysaccharides
(LPS),	gram-positive	bacterial	lipoteichoic	acid	(LTA)	and	peptidoglycan	(PGN),	mycobacterial	lipopeptides,	yeast	zymosan,	viral	and	bacterial	ribonucleic	acid	(RNA),	and	unmethylated	cytosine	phosphate	guanine	containing-	(CpG)	deoxyribonucleic	acid	(DNA)	[20,	21].DAMPs	damaged	organelles	structures,	extracellular	matrix,	cytosolic	and	nuclear
proteins,	Heat	shock	protein-60	(HSP-60)	and	HSP-70,	hyaluronic	acid	fragments,	and	free	fatty	acids	(FFA)	[5,	22,	23].	The	Hournal	of	Immunology	Hune	1,2000,	164(11)5998-6004.	Identification	of	novel	targets	for	the	diagnosis	and	treatment	of	liver	fibrosis.	The	involvement	of	hypoxia-inducible	factor	1	alpha	in	Toll-like	receptor	7/8-mediated
inflammatory	response.	DOI:	10.3389/fimmu.2014.0046111.Chalasani	N,	Fontana	RJ,	Bonkovsky	HL,	Watkins	PB,	Davern	T,	Serrano	J,	Yang	H,	Rochon	J;	Drug	Induced	Liver	Injury	Network	(DILIN).	Together	these	defenses	make	up	our	immune	system.	DOI:	10.1007/s12325-016-0295-833.Roth	AD	and	Lee	MY.	DOI:	10.1111/j.1440-
1711.2006.01444.x.38.Nicholas	S,	and	Sumbayev,	V.	World	Journal	of	Hepatology	2016;8(32):1354-1369.	It	causes	the	nuclear	translocation	of	NF-κB	and	adaptor	protein-1	(AP1)	[28,	30],	and	ends	with	the	secretion	of	CK	like	IL-6,	IL-10,	IL-12	&	TNF-α	[16,	29].	In	addition,	analysis	of	TLRs	gene	polymorphism	in	human	disorders	revealed	an
increased	risk	of	bacterial	infection	and	sepsis	as	an	example	[34].	Frontiers	In	Physiology	1.6:363.	Gastroenterology.	In	addition,	it	is	the	major	controller	of	phagocytes	bactericidal	capacity,	and	involved	in	myeloid	cell-mediated	inflammation,	and	is	an	essential	factor	for	inhibition	of	myeloid	cell	apoptosis	induced	by	LPS.	Methotrexate-induced
toxicity	pharmacogenetics:	An	umbrella	review	of	systematic	reviews	and	meta	analysis.	2011,6(3):428-440.	Toll	is	a	gene	product	that	participate	in	both	embryonic	polarity	development	and	adult	fly	-antimicrobial	response	of	the	species	Drosophila	melanogaster[6,	7].	Available	from:	B,	Rodway	GW.	Review	article:	The	pharmacokinetics	and
pharmacodynamics	of	drugs	used	in	inflammatory	bowel	disease	treatment.	Metotrexato	en	psoriasis	moderadagrave:	Revisiόn	de	la	literature	y	recomendaciones	de	expert.	Upon	binding	to	their	ligands,	TLRs	first	underwent	conformational	changes;	either	forming	homodimers	or	heterodimers,	starting	signaling	pathways	involve	adaptor	molecules
utilization	and	then	signal	transduction	through	either	myeloid	differential	(MyD)-88	dependent	or	independent	pathways.	These	pathways	finally	resulting	in	the	secretion	of	pro-inflammatory	mediators	including	nitric	oxide	(NO),	CK-	like	tumour	necrosis	factor-alpha	(TNF-α),	IL-6	&	IL-1β,	chemokines	(CC),	and	type	I	IFN	[15,	21,	25,	26].	Finally,
the	process	of	hepatic	regeneration	depends	on	the	interplay	between	the	immune	system	and	non-parenchymal	cell,	which	involves	activation	of	TLRs/MyD88	pathway,	here	the	bulky	activation	of	TLRs,	would	inversely	affect	the	regeneration	process,	which	indicates	that	the	extent	of	such	activation	is	essential	for	hepatic	regeneration.	2014.
Clinical	Science	Nov	2011,121(10),415-426.	Annual	Review	of	Immunology	2003	21:1,	335-376.	This	continuous	exposure	would	trigger	frequent	activation	of	the	hepatic	innate	immune	system;	which	contributes	to	the	induction	of	inflammation	in	acute	hepatic	injuries,	which	means	involvement	of	TLRs	in	the	induction	of	inflammation	[13].	The	first
suggests	that	high	TLRs	loss	of	function	or	genetic	modification	protects	against	high	FFA	level	resulted	from	large	mass	adipose	tissue	secreting	non-esterified	free	fatty	acids	&	reduction	of	their	clearance/oxidation	which	disturbs	gut	permeability	to	LPs	[45].TLR4	resultant	inflammation	associated	with	activation	IKK,	MAPK,	JNK,	and	p38
pathways	would	further	increase	insulin	receptor	substrate-1	(IRS1)	serine	phosphorylation	thus	decrease	insulin	receptor’s	signal	transduction	[31,	45].	These	processes	also	induce	the	release	of	free	radicals	(FR)	such	as	reactive	oxygen	species	(ROS)	and	the	activation	of	hypoxia-inducible	transcription	factor-1	(HIF1),	causing	tissue	stress	and
reduced	tissue	oxygen	status,	so-called	tissue	hypoxia.	The	immune	system	plays	a	key	role	in	nearly	all	diseases	and	infections,	but	can	become	an	unwelcome	player	in	autoimmune	diseases,	hypersensitivity	and	some	allergies.	DOI:	10.3389/fphys.2015-0036343.Olayinka	ET,	Ore	A,	Adeyemo	OA,	and	Ola	OS.	Drug-induced	liver	toxicity	and
prevention	by	herbal	antioxidants:	An	overview.	revealed	that	TLR	2	&	4	activation	in	insulin	target	tissues	as	the	liver,	adipose	tissue	&	immune	cells	linked	them	with	insulin	resistance.	Swadi,	and	Dr.	Huda	J.	DOI:	10.4049/jimmunol.164.11.59989.Jezierska	A,	Kolosova	IA,	and	Verin	AD.	These	scenarios	lead	to	higher	expression	of	TLR1,	2,	4,	6	&	9
by	both	parenchymal	and	non-parenchymal	cells,	activating	their	pathway	and	release	of	inflammatory	mediators,	this	process	observed	in	the	chronic	alcohol	experimental	model	[28,	29].	DOI:	10.1124/mol.105.01969528.Yee	J,	and	Orchard	D.	DOI:	10.1124/mol.110.0680648.Marta	Muzio,	Daniela	Bosisio,	Nadia	Polentarutti,	Giovanna	D’amico,
Antonella	Stoppacciaro,	Roberta	Mancinelli,	Cornelis	van’t	Veer,	Giselle	Penton-Rol,	Luigi	P.	2013	Nov	18;4:387.	Finally	result	in	disruption	of	the	normal	function	of	DCs,	the	primary	pathogenic	detector	of	the	adaptive	immune	response;	which	undergo	cellular	maturation	upon	TLRS	activation	that	results	in	further	expression	of	co-stimulatory
molecules,	further	production	of	pro-inflammatory	CK	&	CC,	and	migration	to	lymph	node	so	to	present	antigens	to	naïve	T-cells	[4,	35].	DOI=10.3389/fcimb.2013.0003227.Li	M,	Matsunaga	N,	Hazeki	K,	Nakamura	K,	Takashima	K,	Seya	T,	Hazeki	O,	Kitazaki	T,	and	Lizawa	Y.	Reproductive	BioMedicine	Online.	Signal	through	Myd88
dependent/independent	pathway	ending	with	proinflammatory	CK	or	type	I	IFN	[12].Co	–receptors	involved	in	TLRs	signalling	include	Cluster	differential	14	(CD14)	and	Lymphocyte	antigen	96	(MD-2).	The	same	effect	is	presumed	by	TLR	3	&	4	in	HBV	is	achieved	here	to	produce	IFN-β	[28].In	alcoholic	liver	disease	(ALD),	alcohol	mainstay	effects	are
to	increase	gut	mucosal	permeability	to	LPS,	modification	of	gut	flora,	reducing	endotoxin	clearance	rate,	and	increasing	hepatic	endotoxin	level	[16].	Any	questions,	claims	or	concerns	regarding	this	content	should	be	directed	to	their	creator(s).*If	any	embedded	videos	constitute	copyright	infringement,	we	strictly	recommend	contacting	the	website
hosts	directly	to	have	such	videos	taken	down.	Merza,	and	sure	my	own	family.AdvertisementAKIAcute	kidney	injuryALDAlcoholic	liver	diseaseALIAcute	lung	injuryAngIIAngiotensin	IIAP-1Adaptor	protein-1APCAntigen-presenting	cellARDSAcute	respiratory	distress	syndromeBcl-2B	cell	lymphoma	2CCChemokineCD14Cluster	differential	14CKPro-
inflammatory	cytokinesCpGCytosine	phosphate	guanineDAMPsDamage-associated	molecular	patternDCDendritic	cellECDExtracellular	domainECMExtracellular	matrixFFAFree	fatty	acidsFRFree	radicalsHBeAgHBV	e	antigenHBsAgHBV	s	antigenHIF1Hypoxia-inducible	factor-1HSPHeat	shock	proteinI/R	injuryIschemic/reperfusion
injuryICDCytoplasmic	domainIFNType-I	interferonIgG-FcAnti-Human	IgG	(Fc	specific)IKKInhibitor	of	kappa-B	(IκB)	kinaseILInterleukiniNOSInducible	nitric	oxide	synthaseIP3Inositol	triphosphate-3IRAKIL-1	receptor-associated	kinaseIRFInterferon	regulatory	factorIκBInhibitor	of	kappa-BJNKJun	(N)terminal
kinaseLPSLipopolysaccharidesLRRLeucine-rich	repeatLTALipoteichoic	acidMAPKMitogen-activated	protein	kinaseMAPK/ERKExtracellular	signal-regulated	kinasesMCMast	cellMCP-1Monocyte	Chemoattractant	Protein-1MD-2Lymphocyte	antigen	96MIMyocardial	infarctionmRNAMessenger	ribonucleic	acidMyD88Myeloid
differential88MΦMacrophageNADPHnicotine	amide	adenine	dinucleotide	phosphateNLRnucleotide	oligomerization	domain	(NOD)-like	receptorsNONitric	oxideNODnucleotide	oligomerization	domainNoxNADPH	oxidasePam3CSK4Pam3CysSerLys4PAMPsPathogen-associated	molecular	patternspDCsPlasmatoid	dendritic
cellsPGNPeptidoglycanPI3Phosphoinositide-3poly(I:C)Polyinosine-polycytidylic	acidPRRsPattern	recognition	receptorsRIG-Iretinoic	acid-inducible	gene	IRLRretinoic	acid-inducible	gene	I	(RIG-I)-like	receptorsROSReactive	oxygen	speciesT2DMDiabetes	type	2TAKTransforming	growth	factor	(TGF)-β-activated	kinaseTBK-1Serine/threonine	binding
kinaseTFTranscription	factorsTGFTransforming	growth	factorTIRToll/IL-receptorTIRAP/MALTIR	domain-containing	adaptor	protein/MyD88	adaptor	likeTLRsToll-like	receptorsTNF-αTumour	necrosis	factor-alphaTollipToll	interacting	proteinTRAF6TNF	receptor-associated	factor-6TRAMTRIF	related	adaptor	moleculeTregsRegulatory	T
cellsTREM1Triggering	receptor	expressed	on	myeloid	cells-1TRIFTIR	domain-containing	adaptor	protein	inducing	interferon-βYouTube	video:	[3]	Armando	Hasudungan,	Immunology-Toll	Like	Receptors	Overview	[Internet.	(2009),157,1250-1262.	TLR4	was	found	to	increase	asthmatics	severity	&	prevalence	in	paediatrics.	Curr	Signal	Transduct	Ther.
DOI:	10.18081/2378-5225-016-12187-9925.Carrascosa	J.M.,	de	la	Cueva	P.,	Ara	M.,	Puig	L.,	Bordas	X.,	Carretero	G.	They	are	able	to	identify	pathogens	that	cause	cell	injury	and	distinguish	them	from	harmless	microbes,	and	pathogenic	nucleic	acids	as	their	binding	ligand.	TLRs	are	involved	in	almost	all-inflammatory	processes	due	to	underlying
disorders	and	diseases,	which	made	them	interesting	targets	for	therapeutic	development,	via	the	synthesis	of	different	agonists,	antagonists,	and	even	naturalized	antibodies.Innate	immune	responseToll-like	receptorsMyeloid	differential88Cluster	differential	14Lymphocyte	antigen	96	&	Pro-inflammatory	cytokinesOur	start	point	is	that:	inflammation
is	known	pathogenesis	of	different	pathophysiological	conditions	and	diseases	affecting	different	body	tissues	whether	acute	or	chronic.	Idiosyncratic	drug-induced	liver	injury	(IDILI):	Potential	mechanisms	and	protective	assays.	BioMed	Research	International	2017,2017:9176937,23pages.	Toll-Like	Receptors:	Sensors	that	Detect	Infection,	Nature
Education	[Internet].	About	hepatitis	C	(HCV),	its	core	protein	activates	TLR	1,	2,	4	&	6,	which	are	supposed	to	produce	antiviral	IFNs	as	well	as	increased	hepatic	inflammation.	A	novel	cyclohexene	derivative,	ethyl(6R)-6-[N(2-choro-4-fluorophenyl)sulfamoyl]cyclohex-1-ene-1-carboxylate	(TAK-242),	selectively	inhibits	toll-like	receptor	4-mediated
cytokine	production	through	suppression	of	intracellular	signaling.	DOI:	10.1371/journal.pone.014245623.Broering	R,	Lu	M,	and	Schlaak	F:	Role	of	toll-like	receptors	in	liver	health	and	disease.	It	has	been	found	that	TLR2	expression	is	more	specifically	involved	in	the	gram-positive	bacteria	signaling	[8].	International	Journal	of	Clinical	and
Experimental	Medicine	2016,9(8):14990-15003.	21	-	N.	DOI:	10.4137/JCD.S39824Submitted:	December	28th,	2020Reviewed:	March	30th,	2021Published:	May	5th,	2021©	2021	The	Author(s).	In	addition,	murine	models	revealed	cardiac	tissue	expression	of	TLR4	increased	after	hypertension,	myocardial	ischemia,	maladaptive	left	ventricular
hypertrophy,	and	angiotensin	II	(AngII)	infusion	participating	in	vascular	remodelling	&	stiffness,	endothelial	dysfunction,	increase	myocardial	infarction	(MI)	size	&	susceptibility.	IntechOpen	January	15th	2020).	We	do	not	host	or	upload	any	copyrighted	materials,	including	videos	hosted	on	video	websites	like	YouTube*,	unless	with	explicit
permission	from	the	author(s).	They	cause	activation	of	the	innate	and	inflammatory	immune	responses,	epithelial	regeneration,	and	sterile	inflammation	control	[6,	24].AdvertisementUpon	TLRs	recognition	and	binding	to	their	ligands,	they	undergo	conformational	changes,	dimerization	as	well	as	interaction	with	adaptor	molecules	passing	series	of
intracellular	signal	transduction	pathways	that	involve	transcription	factors	NF-κB,	IRFs,	and	mitogen-activated	protein	kinase	(MAPK)	activation.	Actas	Dermosifiliogr.	Preventing	and	Managing	Toxicities	of	High-Dose	Methotrexate.	This	lead	to	the	final	identification	of	toll-like	receptors	in	1998	[4].TLRs	are	expressed	in	almost	all	body	tissues
involved	in	immunologic	response	as	well	as	those	exposed	to	external	environments	like	the	spleen,	blood,	lung	&	gastrointestinal	tract	[4,	8].	The	same	reference	state	an	opposed	case	in	viral	meningitis	when	TLR3	&	9	recruitment	help	to	decrease	neuronal	injury	and	localize	infection	area	and	in	Alzheimer	disease	where	TLR2,	4,	5,	7	&	9	were
suggested	to	improve	disease	progression	by	inhibiting	amyloid	plaque	accumulation	[1].TLR	is	thought	to	play	a	considerable	role	in	several	respiratory	disorders	starting	from	allergic	rhinitis	ending	with	severe	inflammatory	disorders	like	acute	respiratory	distress	syndrome	(ARDS),	through	their	activation	by	the	causative	inflammations	derived
by	pulmonary	oedema,	trauma,	sepsis	&	even	drug	overdose	[9,	37].	Monitoring	recommendations	for	oral	azathioprine,	methotrexate	and	cyclosporine	in	a	pediatric	dermatology	clinic	and	literature	review.	Toll-like	receptor	signaling	pathways.	Journal	of	cell	death	2016:919-26.	This	pathway	activates	the	IRAKs,	TRAF6,	transforming	growth	factor
(TGF)-β-activated	kinase	(TAK)-1	and	the	IKK	complex	[15].	Topics:		Disease		|		Immune	System		|		Immunology	Map		|		Medical	Anatomy	and	Physiology	BiteSized	Immunology	is	a	developing	online	resource	designed	to	form	a	comprehensive	guide	to	the	immune	system,	yet	approaching	the	topic	via	punchy,	easy-to-digest,	entries	that	outline	major
learning	points.	Frontiers	in	Cellular	and	Infection	Microbiology	3,	2013	pages	32.	In	asthma,	an	experimental	study	shows	TLR2	induction	by	synthetic	Pam3Cys	triggers	immune	response	&	disease	severity	[37].	All	intellectual	property	rights	are	reserved	to	Armando	and	involved	parties.	Available	from:	E,	and	Lu	M:	Toll-like	receptor	(TLR)-
mediated	innate	immune	responses	in	the	control	of	hepatitis	B	virus	(HBV)	infection.	Plos	ONE	10(7):e013575.	Functionally,	the	immune	system	can	be	divided	into	the	innate	and	adaptive.	This	section	is	a	shortcut	or	summary	to	TLR	involvement	in	different	pathophysiological	disorders	rather	than	a	full	description	section.Inflammation	is	a
common	etiology	of	many	disorders	and	disease	including	ischemic	injuries,	microbial	infections,	diabetes,	arthritis	and	cancer	[3,	4,	35];	still,	any	inflammatory	process	is	triggered	by	damage	signal	recognized	by	pattern	receptors	and	induce	activation	of	signaling	pathways	leading	to	the	production	of	pro-inflammatory	markers	and	activation	of
immune	cells	[35].	Clinical	pharmacokinetics	(2016)55,257-74.	Whilst	HBV	itself	downregulates	the	expression	of	TLR1,	2,	4,	&	6,	this	limits	their	antiviral	effect	or	even	renders	them	nugatory	[28].	TLR4	gene	polymorphism	was	linked	to	prostate	cancer	among	gene	clusters	of	TLR1,	6	&	10	[37].AdvertisementTLRs,	as	the	primary	receptor	for	many
ligands	that	trigger	innate	&	adaptive	immune	response,	with	complex	signaling	pathways	involving	many	adaptor	molecules	&	co-receptors	seem	interesting	for	therapeutic	target	development.	Available	from:	Saghazadeh	and	Nima	Rezaei	Introductory	Chapter:	Toll-Like	Receptors,	Toll-like	Receptors.	Molecular	Pharmacology
April1,2006,69(4)1288-1295.	Causes,	clinical	features,	and	outcomes	from	a	prospective	study	of	drug-induced	liver	injury	in	the	United	States.	2006	Aug;84(4):333-41.	Respiratory	Physiology	with	Dr.	John	B	West	14	lectures	|	24,919	views	Understanding	Autism	15	lectures	|	35,627	views	Fluid	Mechanics	in	Medicine	12	lectures	|	33,191	views	The
Future	of	Human	Health	7	lectures	|	22,282	views	Endocrinology	Lessons	from	Armando	14	lectures	|	21,490	views	Immunology	Lessons	from	Armando	35	lectures	|	46,532	views	Quick	STEP	1	Prep:	Cardiovascular	Medicine	21	lectures	|	28,880	views	Harvard	Medical	School's	The	Longwood	Seminars	11	lectures	|	14,175	views	Physiology	Lessons
from	Armando	54	lectures	|	56,610	views	Introductory	NMR	&	MRI	11	lectures	|	17,110	views	Start	Course	Donate	to	Armando	Visit	Official	Site	Our	body	defenses	help	ward	off	damage	and	disease.	The	effect	of	methotrexate	in	combination	with	mifepristone	on	ectopic	pregnancy:	A	meta-analysis.	While	Human	studies	revealed	the	same	in	patients
with	unstable	angina,	MI,	heart	failure,	atherosclerosis	&	myocarditis	[9,	27,	39,	40,	41].TLR4	expression	&	signalling	was	increased	in	patients’	monocytes	during	attacks	of	unstable	angina	&	MI	[37].
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