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Mixed	salivary	glands	release	both.	Leukocyte	cytoplasm	contains	two	types	of	granules:	azurophilic	or	primary	granules,	which	are	lysosomes,	and	specific	or	secondary	granules	containing	diverse	types	of	substances.	White	and	brown	fat	have	particular	features	(Figure	1).	(Modified	from	Saely	et	al.,	2010).	Hay	dos	tipos	de	tejido	adiposo:	el
formado	por	grasa	blanca	(o	unilocular),	cuyos	adipocitos	presentan	una	gran	gota	de	lípidos,	y	el	formado	por	grasa	parda	(o	multilocular).	However,	myoepithelial	cells	derive	from	the	ectoderm	and	the	muscle	cells	develop	from	mesoderm.	Slow	twitch	muscle	cells	are	larger	and	more	clear,	and	contain	less	density	of	mitochondria.	The
perichondrium	is	a	sheath	of	very	dense	connective	tissue	lining	the	outer	part	of	the	cartilage.	Peripheral	nerve.	The	brown	lines	between	cells	depict	gap	junctions.	This	barrier	controls	the	exchange	of	substances	between	the	nervous	tissue	and	the	blood.	In	addition,	epithelial	derivatives	constitute	the	main	secretory	cells	of	the	organism,	and	in
some	cases,	like	the	liver,	they	form	the	organ	parenchyma.	Arrows	point	to	the	released	substances.	Connective	tissues	differentiate	from	embryonary	mesenchymal	cells	and	can	be	found	all	through	the	animal	body.	Furthermore,	epithelial	cells	form	most	glands	of	the	body.	Hyaline	cartilage	Hyaline	cartilage	is	the	most	widely	distributed	type	of
cartilage	through	the	animal	body.	The	basal	lamina	is	a	highly	organized	layer	of	extracellular	matrix	that	completely	covers	the	epithelial	basal	surface.	2001.	The	blood	supply	to	different	nervous	areas	can	be	modulated	by	changing	the	diameter	of	the	arteries	and	capillaries	to	allow	changes	in	the	neuronal	activity.	In	addition,	they	proliferate	in
brain	wounds	and	strokes,	occupying	the	place	of	dead	neurons.	This	initial	bone	matrix,	called	osteoid,	is	no	mineralized	yet.	White	fat	White	adipose	tissue	(or	unilocular	adipose	tissue)	is	the	most	abundant	fatty	tissue	of	mammals.	Areolar	or	loose	connective	tissue	is	the	most	abundant	connective	tissue	proper,	characterized	by	an	irregular
organization	of	abundant	and	not	dense	extracellular	matrix	containing	scattered	cells.	2007.	They	all	have	azurophilic	granules,	but	the	specific	granules	only	are	found	in	the	granular	leukocytes.	There	are	some	very	specialized	epithelia	with	functions	not	related	to	covering	or	secretion.	The	smaller	dark	points	in	the	cytoplasm	correspond	to
myosin	filaments	in	transversal	view.	In	well-fed	animals,	some	adipocytes	with	more	than	one	lipid	droplets	are	observed	among	the	typical	white	adipocytes	(Figure	3).	Organization	of	smooth	muscle	cells	in	single	units	and	in	multi-units.	It	means	that	they	perform	different	functions	in	the	apical	domain	(facing	the	lumen	of	the	organ	or	the
exterior	of	the	body)	compared	with	the	basal	domain	(in	contact	with	the	basal	lamina)	(Figure	3).	Osteocytes	maintain	the	extracellular	matrix	by	both	synthesis	and	reabsorption	of	its	components.	1989.	It	the	animal	is	placed	in	a	colder	environment,	brown	fat	adipocytes	return	to	the	multilocular	morphology	and	increase	in	number.	figure	1.
Intermediate	filaments	like	desmin	and	vimentin	are	also	present	in	the	smooth	muscle	cells.	c)	Holocrine,	when	cell	breaks	down	and	the	whole	cytoplasmic	content	is	released	(Figure	3).	In	addition,	there	are	receptors	that	sense	the	cell	stretching.	Page	3	Bone	tissue,	together	with	the	bone	marrow	and	other	connective	tissues,	forms	the	bones,
which	have	a	twofold	function:	mechanical	support	and	metabolic	center.	Artery	wall.	Plasma	Plasma	is	the	liquid	part	of	the	blood	and	accounts	for	more	than	half	of	the	blood	volume.	At	light	microscopy,	they	can	be	observed	as	small	structures	of	about	2	to	5	µm	in	diameter,	colorless	or	slightly	basophilic.	Hypertrophic	chondrocytes	die	by
apoptosis	and	the	space	left	is	invaded	by	blood	vessels.	The	role	of	all	these	cell	adhesion	complexes	is	to	keep	cardiomyocytes	tightly	attached	between	each	other,	since	they	are	the	anchoring	sites	for	cytoskeleton.	In	addition,	signals	sent	from	mesenchymal	tissue	initiate	many	body	organs	and	structures.	Figure	5.	The	basic	science	of	articular
cartilage:	structure,	composition,	and	function.	Microglia	is	involved	in	functions	like	defense	against	pathogens	and	in	damages	of	the	nervous	tissue	because	they	act	as	macrophages.	Brown	fat	is	abundant	in	hibernating	animals,	in	fetuses,	and	in	perinatal	mammals.	Blood	is	the	liquid	found	inside	blood	vessels	and	heart.	Cardiomyocytes	also
show	transversal	striations	with	a	pattern	similar	to	that	of	the	striated	skeletal	muscle	cells,	with	dark	strips	corresponding	to	the	overlapping	of	actin	and	myosin	filaments,	and	light	strips	being	only	actin	filaments.	Figure	3.	Actually	this	tissue	is	found	in	structures	under	unidirectional	mechanical	stress,	such	as	tendons,	ligaments,	and	sheaths	or
fascias	surrounding	skeletal	muscles.	Lineages	of	the	cell	types	found	in	the	blood.	Sanchez-Gurmaches	J,	Hung	C-M,	Guertin	DA.	At	light	microscopy,	there	are	three	categories	of	bone	tissue	depending	on	the	collagen	fiber	organization:	non-laminar	(interwoven	collagen	fibers),	laminar	(paralell	collagen	fibers	associated	in	bundles),	and	osteonic	or
concentric	laminar	(collagen	fibers	forming	concentric	rings)	(Figure	1).	Periosteum	progressively	appears	in	this	peripheral	location.	Although	astrocytes	have	been	regarded	only	as	mechanical	and	metabolic	support	for	neurons,	they	are	also	involved	in	modulating	the	synaptic	activity.	Figure	2.	They	are	fusiform	cells,	sometimes	with	branched
ends,	and	contain	one	elongated	nucleus	in	the	center	of	the	cell.	Blood	cells	Blood	cells	are	classified	in	two	groups:	erythrocytes	or	red	cells,	and	leukocytes	or	white	cells	(Figures	1	and	2).	Desmosomes	and	adherent	junctions	are	more	abundant.	The	mechanical	and	biochemical	features	of	cartilage	depend	on	the	extracellular	matrix,	which	is
mainly	composed	of	collagen	(15-20	%;	type	II	collagen	being	the	mos	abundant),	proteoglycans	(mainly	aggrecan)	and	glycoproteins	(10	%),	and	water	(65-80%).	Page	5	Nervous	tissue	develops	from	the	embryonic	ectoderm,	the	layer	covering	the	embryo	that	becomes	the	epidermis.	The	most	abundant	proteins	of	the	extracellular	matrix	is	type	I
collagen,	which	forms	thin	fibers.	From	here,	these	products	cross	the	blood	vessel	walls	to	be	delivered	to	different	parts	of	the	body.	Muscle	cells	are	wrapped	by	a	special	extracellular	matrix	known	as	basal	lamina,	plus	reticular	and	collagen	fibers	that	together	form	the	endomysium.	Epithelium	covers	the	external	body	surfaces	and	internal
cavities.	It	is	called	paracrine	secretion.	Blood	has	many	functions.	Type	II	collagen	is	the	most	abundant	collagen.	Proliferation	is	inhibited	if	mechanical	stresses	are	below	this	range,	and	it	is	favored	when	it	is	above.	La	histología	es	una	disciplina	eminentemente	descriptiva	que	se	dedica	a	la	observación	de	los	diferentes	tejidos	mediante
microscopios,	tanto	ópticos	como	electrónicos.	They	are	easily	recognized	by	their	multi-lobed	nucleus	and	show	abundant	specific	granules	and	some	cytoplasmic	azurophilic	granules.	Furthermore,	epithelium	can	be	classified	according	to	the	number	of	cell	layers	(simple	or	stratified)	and	the	shape	of	the	most	superficial	cells	(squamous,	cuboidal
and	columnar).	Collagen	fibers	of	bone	extracellular	matrix.	Compact	or	cortical	bone	has	no	vascular	cavities,	and	the	extracellular	matrix	is	organized	into	bone	lamellae,	which	can	be	arranged	straight	and	parallel	(lamellar	compact	bone)	or	concentrically	around	a	canal	(osteonic	compact	bone)	(Figures	3	and	4).	The	platelet	main	function	is	to
cooperate	during	agglutination	and	blood	clotting.	Internally,	the	area	of	dead	chondrocytes	expands	along	the	cartilage	structure,	at	the	same	time	that	it	is	being	occupied	by	blood	vessels	that	bring	cells	of	the	bone	marrow,	as	well	as	osteoclasts.	Hyaline	cartilage	can	grow	and	be	repaired,	as	long	as	perichondrium	is	preserved.	There	are	several
types	of	glial	cells:	astrocytes,	Schwann	cells,	oligodendrocytes	and	microglia.	Type	IV	collagen	and	proteoglycans	are	abundant	in	the	extracellular	matrix	near	the	isogenous	groups	(Figure	1),	but	type	II	collagen	is	scarce.	Extracellular	matrix	is	involved	in	many	functions	such	as	cell	movement,	axonal	growth,	path	finding,	and	formation	and
function	of	synapses.	Most	blood	cells	are	erythrocytes	(99%	of	the	cells).	Collagen	fibers	are	oriented	toward	the	direction	of	the	mechanical	forces.	The	concentration	of	myosin	is	particularly	lower.	MacCord,	K.	Cardiac	muscle	is	not	attached	to	tendons.	Neurons	communicate	with	each	other,	or	with	muscle	cells,	by	using	chemical	mediators
known	as	neurotransmitters.	By	constant	remodeling	of	the	bone	matrix,	the	reticular	organization	is	transformed	into	a	layered	organization.	During	development,	brown	adipose	tissue	appears	earlier	than	white	adipose	tissue.	Bones	originated	by	intramembranous	ossification	do	not	develop	typical	osteones.	Cell	types	and	fibers	of	the	extracellular
matrix	of	the	loose	connective	tissue,	a	type	of	connective	proper.	Epithelial	polarity.	E:	Bergmann	glia	located	in	the	cerebellar	cortex.	Differentiation	of	white	fat	and	brown	fat	adipocytes	from	mesenchymal	cells.	Gamma	globins	or	gamma	globulins	are	the	soluble	antibodies	of	the	immune	system,	also	known	as	immunoglobulins.	Each	lobe	usually
contains	large	groups	of	adipocytes.	It	makes	this	tissue	a	potential	source	of	cells	for	regenerative	therapies	and	tissue	engineering.	They	are	small	and	show	some	size	variability,	apparently	not	related	to	the	different	types	of	lymphocytes.	In	the	pancreas,	exocrine	and	endocrine	glands	coexist.	Extracellular	matrix	features	and	cell	types	define	the
variety	of	connective	tissues.	The	secretory	units	of	glands	are	wrapped	by	myoepithelial	cells,	which	have	the	ability	of	contraction	and	are	differentiated	from	epithelial	cells.	Figure	1.	Sometimes,	intraepithelial	cells	can	be	observed	as	small	groups	that	do	not	protrude	from	the	epithelial	layer.	Histopathology	is	a	branch	of	histology	that	deals	with
alterations	and	diseases	of	tissues.	The	inner	surfaces	of	compact	bone	and	vascular	cavities	of	spongy	bone	are	covered	by	connective	tissue,	the	endosteum	(Figure	3),	which	contains	osteogenic	cells,	osteoblasts,	and	osteoclasts.	They	constitute	the	glandular	epithelium.	The	nervous	tissue	is	isolated	from	the	surrounding	tissues.	The	proportion	of
leukocytes	is	lower	than	1	%.	As	a	metabolic	center,	bones	store	calcium	and	phosphorous,	and	regulate	their	metabolism.	Although	striated	skeletal	muscle	cells	can	increase	and	decrease	their	size	(hypertrophy),	they	can	not	divide.	B:	astrocytes	are	much	smaller	than	neurons.	There	are	some	evidences	suggesting	that	different	fat	depots	of	the
body	perform	different	functions,	and	it	is	the	distribution	of	fat,	more	than	the	amount	of	fat,	what	may	cause	metabolic	pathologies.	It	is	obesity	if	the	percentage	of	white	fat	is	higher	than	22	%	in	men,	and	32	%	in	women.	The	origin	and	definition	of	brite	versus	white	and	classical	brown	adipocytes.	Blood	contributes	in	the	repairing	of	wounds	by
sealing	the	damages	with	erythrocytes,	platelets	and	plasma,	i.e.,	blood	clotting.	Neuroepithelium	(olfactory	and	gustatory	epithelium),	germinal	epithelium	(it	forms	seminiferous	tubules	of	testis)	and	myoepithelial	cells	(with	contractile	ability)	are	among	these	special	epithelia.	Eosinophil	Granular	leukocytes	are	neutrophils,	eosinophils	and
basophils.	They	are	present	in	mammals,	but	not	in	lower	vertebrates.	There	is	a	perichondral	ring	wrapping	the	growth	plate,	which	allows	the	support	and	increase	in	diameter	of	this	plate.	Main	types	of	glands.	Excretory	duct	of	a	gland	showing	cuboidal	stratified	epithelium	(arrows).	Unlike	cartilage,	bone	tissue	is	heavily	irrigated	by	the	blood
system.	All	these	processes	need	to	be	done	without	losing	the	epithelial	integrity,	and	therefore	the	barrier	function	keeps	working.	They	run	through	the	body	tissues	and	organs	to	send	or	receive	information	from	different	parts	of	the	body.	Loose	connective	tissue	is	mainly	composed	of	fibroblasts	and	abundant	extracellular	matrix.	Hence,	they
are	also	referred	as	striated	skeletal	muscle	cells.	Osteoclasts	differentiate	from	blood	cells.	Other	parts	of	the	central	nervous	system	are	poor	in	cell	bodies	and	are	mostly	made	up	of	cell	processes	(mainly	myelinic	axons).	Different	ways	for	releasing	substances.	Adipocyte.	Smooth	muscle	cells	do	not	contain	troponin.	White	adipose	tissue	is	one	of
the	few	tissues	that	can	increase	and	decrease	its	volume	dramatically	during	the	adult	period.	The	proportional	volume	of	eythrocytes	out	of	the	total	blood	volume	is	known	as	hematocrit.	The	red	color	of	blood	is	the	result	of	the	high	content	in	hemoglobin	of	erythrocytes,	which	is	darker	when	the	oxygen	level	is	low.	4	y	5)	Grow	at	the	border	of
the	bone	where	osteblasts	become	progressively	osteocytes	that	form	the	bone	trabeculae.	Plasma	Blood	is	regarded	by	many	authors	as	a	specialized	type	of	connective	tissue	composed	of	cells,	cell	fragments	and	a	liquid	extracellular	matrix	known	as	blood	plasma.	Nerve	fibers	rule	the	muscle	contractions.	There	is	a	layer	of	connective	tissue,
known	as	basal	lamina,	covering	the	endothelial	cells,	and	wrapping	the	basal	lamina	there	is	a	sheet	of	astrocytes	processes,	referred	as	glia	limitans.	Bones	support	the	soft	parts	of	the	body	and	protect	organs	like	the	brain,	lungs	and	heart.	Los	tejidos	del	hombre	y	de	los	mamíferos.	Bone	types	and	extracellular	matrix	organization.	Figure	4.
Secretory	portions	of	a	exocrine	gland.	Brown	fat	adipocytes	are	characterized	by	expressing	the	UCP1	protein,	which	uncouples	the	electron	transporters	chain	from	the	synthesis	of	ATP,	so	that	the	energy	of	generated	proton	gradient	is	used	for	heat	production.	Hay	tres	tipos	de	tejidos	musculares:	esquelético,	cardíaco	y	liso.	The	brown	color	of
fresh	brown	fat	tissue	is	provided	by	the	large	number	of	mitochondria	of	adipocytes	with	contain	abundant	cytochrome	oxidase.	Erythrocyte	Erythrocytes	give	the	red	color	to	the	blood	because	of	its	high	hemoglobin	content,	a	protein	containing	iron	in	its	structure.	If	the	products	are	released	into	inner	tissues	and	blood	stream	they	are	called
endocrine	glands.	These	"legs"	are	cytoplasmic	extensions	inside	extracellular	matrix	tunnels	or	bone	canaliculi	(see	compact	bone).	3.	Editorial	Interamericana.	Thyroid.	Skeletal	muscle	cells	are	very	long	cells	with	dark	striations,	which	are	perpendicular	to	the	cell	longitudinal	axis	when	observed	at	light	microscopy.	Chondrogenic	cells
differentiate	into	chondroblasts,	and	chondroblasts	become	chondrocytes.	Muscle	cells	are	known	as	myocytes	or	muscle	fibers.	Mesenchymal	cells	that	become	white	fat	adipocytes	do	not	express	this	marker.	Brown	adipose	tissue	is	divided	in	large	and	small	lobes	separated	by	connective	tissue.	Such	products	diffuse	through	the	extracellular
matrix	and	act	on	neighboring	cells.	At	light	microscopy,	fibroblasts	are	elongated	cells,	more	or	less	fusiform	or	irregular	in	shape,	with	one	ovoid	nucleus	containing	one	or	two	nucleoli,	and	generally	showing	small	amount	of	cytoplasm.	Damages	caused	by	lack	of	oxygen	are	known	as	ischemia.	Figure	1.	Gerontology.	Haversian	canals	of	neighbor
osteons	are	connected	by	transverse	ducts	referred	as	Volkmann	canals.	The	rhythm	of	heart	beating	is	under	the	control	of	the	autonomic	nervous	system	that	adjusts	the	frequency	and	intensity	of	the	cardiac	muscle	contractions.	In	human	males,	blood	contains	47	%	of	eyrhtrocites,	while	in	human	females	is	about	41	%.	There	are	also	cell
fragments	in	the	blood	referred	as	platelets.	Conjunto	de	células	estrechamente	unidas	que	o	bien	tapizan	las	superficies	corporales,	tanto	internas	como	externas,	o	se	agrupan	para	formar	glándulas.	Smooth	muscle	Smooth	muscle	cells.	Astrocytes	Glial	cells,	unlike	neurons,	can	divide	by	mitosis	and	are	as	numerous	as	neurons	in	the	central
nervous	system	(Figure	4	and	5).	Spinal	ganglia.	Proteoglycans	such	as	chondroitin	sulfate	and	dermatan	sulfate	are	abundant,	as	well	as	hyaluronic	acid.	All	together,	endothelium,	basal	lamina,	and	glia	limitans,	make	the	hematoencephalic	barrier.	These	are	skeletal	muscle	stem	cells	found	between	the	cell	membrane	of	the	mature	muscle	cells	and
their	basal	lamina.	ISBN:	84-7615-413-5.	2009.	That	is	why	they	are	known	as	unilocular	adipocytes.	Furthermore,	each	adipocyte	is	wrapped	by	a	thin	layer	of	extracellular	matrix	found	very	close	to	the	plasma	membrane.	They	synthesize	a	type	of	extracellular	matrix	containing	molecules	that	favor	the	formation	of	minerals.	Page	2	A	tissue	(from
latin	texere	=	weave)	is	a	group	of	cells	that	work	together	to	carry	out	one	or	several	functions	in	organisms	such	as	plants	and	animals.	Then,	chondrocytes	grow	in	size	and	become	hypertrophic	chondrocytes.	They	are	organized	as	acini	(arrows).	It	is	not	a	specialized	tissue.	Integument	of	the	ear.	It	is	found	in	those	organs	that	do	not	need
voluntary	movements	such	as	digestive	tract,	respiratory	system,	some	glands,	gall	bladder,	urinary	bladder,	blood	and	lymphatic	vessels,	utherus,	etcetera.	Sometimes,	secretory	cells	are	found	in	small	groups	or	isolated,	mostly	found	in	covering	epithelium.	Eosinophils	are	up	to	2	to	5%	of	the	leukocyte	population.	Matrix	biology,	39,	25-32.	A
neuropil	is	a	nervous	area	with	a	high	amount	of	cell	processes.	Curiously,	this	peripheral	population	can	also	differentiate	in	bone,	tendon	and	perimisium.	A	motor	unit	is	the	group	of	muscle	cells	innervated	by	the	axon	of	a	motoneuron,	plus	the	axon	itself.	The	encephalon	and	the	spinal	cord	are	also	separated	from	the	bone,	skull	and	vertebrae
respectively,	by	membranes	of	tissue	known	as	meninges.	The	outer	part	of	perichondrium	is	known	as	fibrous	because	it	is	composed	of	collagen	fibers,	some	fibroblasts,	and	a	net	of	blood	vessels.	Organization	of	the	striated	skeletal	muscle.	Other	cells	are	originated	in	the	bone	marrow	and	reach	the	connective	tissue	proper	after	crossing	the
endothelium	of	blood	vessels.	This	multilocular	adipocytes	are	known	as	brite	or	beige	adipocytes.	6:	1620-1630	.	Collagen	fibers	are	thicker	and	more	numerous	than	in	the	loose	connective	tissue,	and	there	are	less	complex	networks	of	blood	vessels	and	nerve	fibers.	The	slow	twitch	muscle	cells	are	active	during	long-lasting	movements	and	for
maintaining	the	body	posture,	whereas	the	fast	twitch	muscle	cells	are	recruited	during	short	and	intense	movements.	At	both	poles	of	the	nucleus,	there	are	cytoplasm	regions	containing	most	of	the	cell	organelles	and	some	cytoskeleton	filaments.	Under	some	circumstances,	hematopoiesis	may	be	initiated	in	the	adult	liver	and	spleen.	Epitehlium
lines	the	internal	cavities	and	external	surfaces	of	the	body.	In	the	adrenal	gland,	several	types	of	endocrine	cells	that	release	different	types	of	secretory	products	are	located	together.	Elastic	connective	tissue	is	found	in	elastic	ligaments	that	join	vertebrae	allowing	bending	of	the	vertebral	column.	The	exocrine	part	releases	secretory	products	into
the	gut.	Cardiac	muscle,	or	myocardium,	is	the	main	component	of	the	heart	walls.	The	pericellular	matrix	of	chondrocytes	of	the	articular	cartilage	lacks	type	II	collagen.	Fibrous	cartilage	Fibrous	cartilage	The	fibrous	cartilage	is	found	in	intervertebral	discs,	some	joints,	insertion	of	tendon	into	the	epiphysis	of	bones	(Figure	5),	in	the	heart	valves,
and	in	the	penis	of	some	animals.	This	feature	allows	new	cell	recruitment	after	proliferation,	replaces	cells	that	die	by	apoptosis	or	that	are	extruded,	increases	the	surface	of	the	epithelial	layers	during	development.	Tejidos	conectivos	o	conjuntivos.	Chondroblasts	synthesize	most	of	the	new	extracellular	matrix.	The	proportion	of	extracellular	matrix
may	be	up	to	95	%.	Many	molecules	do	not	easily	diffuse	through	the	mineralized	bone	extracellular	matrix.	Adrenal	gland.	They	show	only	one	nucleus	found	in	a	central	position,	are	shorter	(about	80	µm)	and	wider	(about	15	µm)	than	the	striated	skeletal	muscle	cells,	and	are	branched	cells.	Many	molecules	associate	with	albumin	to	be	transported
through	blood	stream,	such	as	fatty	acids	and	steroid	hormones.	Fibrocartilage	cells	are	found	more	scattered	than	in	the	hyaline	cartilage,	but	they	are	also	distributed	in	rows,	and	sometimes	it	is	difficult	to	distinguish	chondrocytes	from	fibroblasts.	This	type	of	follicle	can	be	found	in	the	thyroid	gland.	However,	most	smooth	muscles	also	receive
inputs	from	extrinsic	inputs	from	the	autonomous	nervous	system,	both	sympathetic	and	parasympathetic.	A	mouse	brain	cortical	neuron	after	Golgi	technique.	Chondrocyte	and	pericellular	thin	layer	of	extracellular	matrix	are	together	known	as	chondron	or	chondrome	(Figure	1).	The	labeled	neurons	contain	the	nitric	oxide	synthetase	enzyme,	and
the	activity	of	this	enzyme	produces	the	bluish	staining.	The	hypertrophy	and	hyperplasia	is	different	depending	on	the	fat	depot,	even	in	the	same	depot	between	women	and	men.	However,	there	are	muscles	non	connected	to	bones	like	those	of	the	eye,	upper	esophagus	and	tongue.	Trabeccular	bone,	hyoid	from	a	rat.	Connective	tissues	have	been
regarded	as	a	supporting	tissue	because	they	connect	and	keep	together	many	organs	of	the	body,	they	provide	mechanical	support	to	different	parts	of	the	body	and	to	the	whole	body	as	well,	and	protect	and	isolate	many	organs.	Secretory	cells	are	the	production	centers	of	the	released	products.	Functionally,	smooth	muscle	cells	are	organized	in
two	ways:	single	units	and	multi-units	(Figure	4).	In	athletes,	the	white	fat	may	be	up	to	2	to	3	%	of	the	body	weight,	whereas	an	obese	person	may	reach	up	to	60-70%	of	the	body	weight.	Internally,	white	fat	is	abundant	in	the	mesenteries	and	in	the	intraperitoneus,	and	it	is	present,	but	less	abundant,	in	the	bone	marrow	and	around	inner	organs.
Microglia	cells	do	not	differentiate	from	the	cell	lineage	that	gives	rise	to	neurons	and	other	glial	cells,	instead	they	are	generated	in	the	bone	marrow,	and	come	out	from	blood	vessels	to	populate	the	nervous	tissue.	Thus,	cell	membranes	of	neighbor	cells	are	very	close	and	can	form	gap	junctions.	Fibrocartilage	is	less	elastic	than	hyaline	cartilage,
but	more	than	tendons.	Mucosa.	Cell	adhesion	complexes	are	dynamics,	they	can	be	formed	and	disassembled,	which	makes	possible	cell	movements.	Los	tejidos	conectivos	se	originan	a	partir	de	las	células	mesenquimáticas	embrionarias	y	forman	la	mayor	parte	del	organismo,	realizando	funciones	tan	variadas	como	sostén,	nutrición,	reserva,
etcétera.	Trends	in	cell	biology.	Unlike	cardiac	and	skeletal	muscles,	smooth	muscle	cells	do	not	organize	the	actin	and	myosin	filaments	in	a	regular	manner,	so	that	there	are	no	striations	when	observed	at	light	microscopy.	However,	it	is	found	in	the	bone	marrow,	fat	depots,	muscles,	and	milk	teeth	dental	pulp.	Some	epithelial	cells	may	become
specialized	in	secretion	of	a	wide	diversity	of	substances,	and	they	may	be	organized	as	glands.	These	cavities	are	occupied	by	blood	vessels	and	hematopoietic	cells.	These	channels	also	allow	the	entrance	of	chondroblasts	that	eventually	substitute	the	cartilage	by	bone	tissue	during	development.	Muscle	tissue.	Brown	fat.	Striated	skeletal	muscle
Striated	skeletal	muscle	cells.	Secretory	cells	release	their	products	in	different	ways:	directly	to	the	exterior	or	into	excretory	ducts.	Articular	cartilage	is	a	type	of	hyaline	cartilage	found	in	the	synovial	joints	(they	support	frequent	movements).	Hausman	DB,	DiGirolamo	M,	Bartness	TJ,	Hausman	GJ,	Martin	RJ.	Gesta	S,	Tseng	Y,	Kahn	CR.	In	turn,
white	adipose	tissue	is	regulated	by	other	hormones	like	noradrenaline	and	glycocorticoids,	which	facilitate	the	release	of	fatty	acids	from	adipocytes,	and	insulin	that	favors	triacylglycerides	storage.	It	should	be	discerned	between	the	origin	of	bone	cells	and	the	way	the	bone	is	formed.	Compact	bone	Osteon	in	compact	bone.	Some	epithelial	tissues
like	epidermis	may	differentiate	and	organize	their	cells	to	produce	macroscopic	structures	such	as	hair,	nails	and	feathers.	Retrieved	(date)	from	:	Updated:	2020-04-09.	Gap	junctions	can	also	be	found	in	the	plasma	membrane	of	adjoining	cardiomyocytes,	responsible	for	the	synchronization	of	the	heart	wall	contraction	by	allowing	a	direct
communication	between	cytoplasms	of	neighbor	cardiomyocytes.	Neurons	are	differentiated	from	the	embryo	ectoderm	(neuroepithelial	cells	and	neural	crests)	(figure	3)	by	a	process	referred	as	neurulation.	El	color	blanco	(a	veces	amarillento)	o	pardo	se	refiere	al	color	de	la	grasa	en	su	estado	fresco.	In	the	bone	marrow,	there	are	two	types	of	fat
depots:	constitutive	and	regulated.	Image	of	the	rat	cerebral	cortex	stained	with	cresyl	violet,	where	many	neuronal	cell	bodies	are	observed.	The	astrocyte	morphology	is	visible	because	this	protein	is	found	in	the	cytoplasm.	Cells	that	form	the	cartilage	are	called	chondrocytes.	As	animal	gets	old,	hyaline	cartilage	loses	water	content	and	necrotic
areas	may	appear	in	the	central	parts	of	the	cartilage.	Both	types	of	muscle	cells	are	found	in	almost	every	skeletal	muscle	of	the	body	although	with	different	proportions.	However,	both	differentiate	from	mesenchymal	cells	but	from	different	mesenchymal	cell	types.	Heart	beating	and	body	movement	push	the	blood	through	the	cardiovascular
system,	which	reaches	every	part	of	the	body.	They	are	known	as	unicellular	secretory	cells,	such	as	caliciform	cells	of	the	gut	epithelium.	Between	9	and	18	%	of	the	body	weight	in	men	and	between	14	and	28	%	in	women	are	considered	as	normal.	Cardiomyocytes	contain	very	little	glycogen,	so	they	cannot	get	much	energy	from	glycolysis.Thus,
most	energy	comes	from	oxidative	phosphorylation	at	mitochondria,	which	means	a	very	high	demand	of	oxygen.	White	fat	is	highly	irrigated	by	blood	vessels,	as	much	as	the	muscle	tissue.	2013.	Externally,	the	bone	is	covered	by	periosteum,	which	is	formed	by	an	outer	layer	of	fibrous	connective	tissue	and	a	inner	layer	containing	osteogenic	cells,
where	osteoblasts	are	found.	These	cells	communicate	and	adhere	to	one	another	by	direct	cell-cell	contacts	and	through	intermediary	molecules	like	those	that	form	the	extracellular	matrix.	Epithelium	shows	basal	domain	contacting	or	oriented	toward	the	basal	lamina,	and	an	apical	domain	toward	the	free	surface	of	the	epithelial	layer.	Most
cartilage	of	vertebrates	differentiates	from	mesoderm.	In	young	cartilage,	however,	chondrocytes	can	proliferate	and	contribute	to	the	synthesis	of	extracellular	matrix.	Myoepithelial	cells	found	between	the	basal	lamina	and	the	epithelium.	The	outer	one	is	in	contact	with	the	synovial	liquid,	it	consists	of	non-mineralized	extracellular	matrix	with	long
and	crossed	collagen	fibers.	Secretory	cells	may	be	organized	in	acini	when	they	form	very	compact	groups	leaving	little	space	for	released	products.	The	part	of	science	dealing	with	plant	and	animal	tissues	is	known	as	histology.	After	birth,	hemaopoietic	process	is	moved	to	the	bone	marrow	of	long	bones.	In	the	dermis,	there	are	other	cell	types
which	are	hard	to	identify	with	a	general	staining.	The	heart	beating	frequency	is	also	influenced	by	hormones.	4.	There	is	a	dense	network	of	blood	vessels,	nerve	processes,	as	well	as	secretory	parts	of	exocrine	glands.	1.	Albumin	is	also	the	main	factor	maintaining	the	blood	pressure,	which	in	turn	regulates	the	blood	volume.	Both	filaments	form
bundles	known	as	myofibrils,	which	are	oriented	parallel	to	the	long	axis	of	the	cell.	It	is	shaped	as	a	biconcave	disc	of	about	7.5	µm	in	diameter,	which	renders	a	larger	exchange	surface	in	contact	with	the	blood	plasma.	It	is	a	strong	mechanical	tissue.	Elastic	cartilage	does	not	arise	from	chondrogenic	centers,	but	directly	from	mesenchymal	tissue.
Figure	3.	Trabeculae	contain	collagen	fibers	arranged	in	lamellae	(lamellar	trabecular	bone)	or,	more	rarely,	intertwined	collagen	fibers	(woven	trabecular	bone).	So,	they	get	food	by	diffusion	from	the	underlying	connective	tissue.	Capillaries	are	composed	of	endothelial	cells	that	form	a	barrier	sealed	by	tight	junctions.	The	Haversian	system	is
composed	of	Haversian	canal,	concentric	bone	lamellae	around	the	Harvesian	canal,	and	osteocytes	located	among	the	lamellae.	There	are	three	subtypes	of	dense	connective	tissue:	irregular,	regular	and	elastic.	That	is	why	they	are	mentioned	here.	The	endothelium	of	the	capillaries	is	continuous.	Depending	on	the	density	of	the	extracellular
matrix,	two	types	of	bone	tissue	can	be	distinguished:	a)	cancellous	or	trabecular	bone,	when	the	bone	tissue	has	large	spaces	that	give	a	loose	or	spongy	appearance;	b)	compact	or	cortical	bone,	when	the	extracellular	matrix	is	very	dense	and	empty	cavities	are	not	found	(Figure	1).	62:1783–1790	Saely	CH,	Geiger	K,	Drexel	H.	The	two	main	groups
of	lymphocytes	are	B	and	T.	Intramembranous	ossification	In	this	type	of	ossification,	mesenchymal	cells	are	differentiated	directly	into	bone	cells	(Figure	5).	First,	there	is	a	condensation	of	mesenchymal	cells	in	the	place	where	the	bone	is	going	to	be	formed,	and	then	there	are	strips	of	extracellular	matrix	organized	as	a	reticular	net.	Therefore,	the
name	multilocular	adipocytes.	These	endocrine	unicellular	glands	can	be	intraepithelial	cells	located	inside	the	gastrointestinal	or	respiratory	cell	epithelium,	or	between	the	cells	of	the	hypophysis.	Cardiac	muscle	Cardiac	muscle	cells.	Adipocytes	form	the	white	fat	tissue.	They	have	the	ability	to	decrease	their	length,	which	in	turn	produces	muscle
contraction.	However,	it	is	developed	from	mesenchymal	cells	derived	from	mesoderm	during	embryonic	development,	the	same	cells	that	give	rise	to	the	other	connective	tissues.	The	nervous	tissue	is	composed	of	two	cell	types:	neurons	and	glia.	Striated	skeletal	muscle	after	Masson's	trichome	staining.	The	extracellular	matrix	contains	scattered
collagen	and	elastic	fibers,	and	much	less	abundant	reticular	fibers.	A)	Dark	blue	labeled	neurons	in	the	striatum.	It	is	not	very	abundant,	but	very	important	for	blood	clotting.	They	help	in	the	defense	of	the	body	by	leaving	the	blood	and	moving	to	the	site	of	infection	or	injury,	where	they	become	macrophages.	During	postnatal	life,	the	increase	in
the	number	of	cells	(hyperplasia)	is	consequence	of	the	proliferative	activity	of	satellite	cells.	Intramembranous	ossification	is	the	formation	of	bone	directly	from	mesenchymal	cells,	whereas	during	endochondral	ossification	there	is	first	a	differentiation	of	mesenchymal	cells	into	cartilage,	which	is	later	substituted	by	bone	tissue.	However,	there	is
mesenchymal	tissue	in	the	head	derived	from	the	neural	crests.	2.	One	of	them	is	that	connective	tissues	differentiated	from	mesenchyma	(mostly	coming	from	the	embryo	mesoderm).	Cell	membrane	of	striated	muscle	cells,	both	cardiac	and	skeletal,	is	known	as	sarcolemma.	Page	8	This	page	content	1.	In	this	figure,	only	a	few	neurons	are	stained,
but	there	are	a	huge	amount	of	neurons	in	this	region	which	are	not	labeled.	Their	nucleus	is	bi-lobed	and	their	cytoplasmic	specific	granules	show	a	strong	affinity	for	acid	dyes	such	as	eosin.	It	is	highly	hydrated,	turgid,	and	show	high	mechanical	resistance.	During	their	differentiation,	chondroblasts	get	surrounded	by	their	own	extracellular	matrix
and	become	chondrocytes.	The	name	smooth	muscle	is	because	the	lack	of	striations.	1)	Mesenchymal	cells.	Loose	connective	tissue.	These	groups	are	separated	between	each	other	by	the	so-called	interterriotorial	extracellular	matrix.	Cell	junctions	Epithelial	cells	are	organized	in	one	or	several	strata	that	rest	on	a	specialized	sheet	of	extracellular
matrix	called	basal	lamina.	In	humans,	hematopoieses	takes	place	in	different	organs	during	development:	in	the	viteline	sac	in	embryos,	in	the	liver,	spleen	and	lymphatic	tissues	in	fetuses,	and	then	in	the	red	bone	marrow.	Chondrocytes	are	round	to	ellipsoid	cells	with	many	irregular	microvillosities	in	the	plasma	membrane,	and	many	bearing	a
cilium.	There	are	receptors	associated	to	ionic	channels	in	the	plasma	membrane	for	detecting	these	types	of	molecules.	The	axonal	and	dendrite	processes	of	these	peripheral	neurons,	and	the	axons	of	the	central	nervous	neurons	that	leaves	the	encephalon	or	spinal	cord,	form	bundles	known	as	nerves.	Type	II	collagen	and	proteoglycans	are
abundant,	and	other	types	of	collagen	are	also	present.	This	type	of	tissue	is	found	in	those	organs	under	high	mechanical	stress(stretching	and	contractions)	caused	by	pressure	or	stretching.	Extracellular	matrix	may	be	mineralized	or	non	mineralized.	The	Embryo	Project	Encyclopedia.	2)	Homeostasis.	The	role	of	smooth	muscle	in	the	hollow	organs
is	double:	tonic	contraction	to	keep	the	dimensions	of	the	organ	against	potentially	harmful	distensions	and	contribute	to	the	particular	function	that	organ,	such	as	providing	peristaltic	movements	in	the	gut	and	regulation	of	the	blood	pressure	in	the	cardiovascular	system.	Types	of	connective	tissue.	Neurotransmitters	are	released	by	the
presynaptic	element	into	the	synaptic	cleft,	they	diffuse	toward	the	surface	of	the	postsynaptic	element	and	bind	to	specific	receptors.	The	high	proportion	of	type	I	collagen	(typical	of	tissues	under	strong	mechanical	tension)	compared	with	type	II	collagen	(abundant	in	tissues	with	heavy	mechanical	pressures)	is	a	feature	of	fibrous	cartilage.	There
are	three	cell	lineages	in	the	embryo	that	can	differentiate	into	bone	cells:	paraxial	mesoderm	provides	vertebrae	and	part	of	the	skull	and	bones	of	the	face,	lateral	mesoderm	cells	differentiate	into	the	bones	of	the	limbs,	and	neural	crest	cells,	derived	from	ectoderm,	differentiate	into	some	bones	of	the	skull	and	face.	1990.	In	this	way,	osteocytes
may	be	fed	by	blood	vessels.	For	example,	the	skin	epithelium	is	referred	as	epidermis,	the	epithelium	lining	the	internal	surfaces	such	as	abdominal	cavities	or	cardiac	cavity	is	known	as	mesothelium,	and	blood	vessels	are	internally	lined	by	the	epithelium	known	as	endothelium.	In	the	smooth	muscle	cells,	the	myosin	has	to	be	phosphorylated	to
activate	the	actin	filaments,	so	that	the	contraction	speed	is	slower.	Nerve	fibers	only	make	contact	with	a	few	cells	and	the	cytoplasm-cytoplasm	direct	communication	synchronizes	the	contraction	of	the	whole	group	of	connected	cells	that	form	the	unit.	Glia	performs	a	large	number	of	functions.	Osteocytes	are	located	in	small	cavities,	known	as
bone	lacunae,	within	bone	lamellae.	For	example,	the	molecules	absorbed	by	epithelia	must	cross	the	connective	tissue	before	they	reach	other	tissues,	so	that	some	connective	tissues	are	considered	internal	environment	of	the	body.	2017.	Un	tejido	(del	latín	texere	=	tejer)	es	un	conjunto	de	células,	matriz	extracelular,	y	fluido	corporal.	Thus,	unlike
loose	connective	tissue,	there	are	not	so	many	clear	spaces.	They	may	contain	from	one	to	many	secretory	parts	that	release	their	content	into	cavities.	In	the	cytoplasm	of	smooth	muscle	cells,	there	are	large	dense	aggregates	of	proteins,	referred	as	dense	bodies	(Figure	3),	that	contain	abundant	alpha-actin	and	are	attachment	points	for	actin
filaments.	Atlas	of	Plant	and	Animal	Histology.	Thus,	cell	density	is	higher	than	in	other	connective	tissues.	The	function	of	dense	bodies	is	similar	to	Z	discs	of	striated	skeletal	muscle	cells.	There	are	many	cells	like	lymphocytes,	adipocytes,	smooth	muscle	cells,	macrophages,	hematopoietic	cells,	and	some	others.	The	dendritic	tree	is	the	main
recipient	of	information	coming	from	many	other	neurons	and	sensory	receptors.	Mucous	connective	Gelatinous	connective	from	the	umbilical	cord.	This	tissue	receives	information	coming	from	both	internal	and	external	environments,	integrates	such	information	and	sends	the	result	to	other	cells,	or	typically	to	muscle	cells.	Fox	AJS,	Bedi	A,	Rodeo
SA.	They	are	located	through	the	tissue	in	scattered	small	cavities	known	as	lacunae.	The	inner	part	of	perichondrium	is	referred	as	chondrogenic	because	new	chondrocytes	arise	from	this	layer	and	become	part	of	the	mature	cartilage	while	they	synthesized	extracellular	matrix.	Fat	depots	in	soles	and	in	palms	mainly	perform	a	protective	function
against	mechanical	forces,	while	storage	is	less	relevant.	B.	The	extracellular	matrix	allows	a	large	motility	of	mesenchymal	cells,	very	useful	to	organize	and	form	new	structures	during	the	embrionary	period.	Anatomical	locations	of	human	brown	ddipose	tissue.	Secretory	glands	may	become	very	complex	in	morphology,	and	are	classified	regarding
the	branching	pattern	of	the	excretory	ducts	and	the	organization	of	the	secretory	portions	(see	figure).	After	neutrophils,	lymphocytes	are	the	second	most	abundant	type	of	leukocytes,	accounting	for	20	to	35%	of	the	total	leukocytes.	Despite	the	highly	diversity	in	forms	and	functions	of	the	cell	of	an	organism,	histologists	have	traditionally	classified
tissues	into	four	main	types:	Epithelial	tissue.	The	embryonary	origin	of	epithelia	may	be	followed	to	the	three	germ	layers:	endodermo,	ectoderm	and	mesoderm:	epidermis	differentiates	from	ectoderm,	endothelium	from	mesoderm,	and	digestive	epithelium	from	endoderm.	Skeletal	muscles	are	made	up	of	striated	skeletal	muscle	cells,	also	known	as
muscle	fibers	or	myocytes,	as	well	as	connective	tissue,	nerves	and	blood	vessels.	Dense	connective	tissue	In	the	extracellular	matrix	of	dense	connective	tissue,	the	collagen	and	elastic	fibers	are	more	abundant	than	the	ground	component.	Articular	cartilage	showing	the	two	main	layers.	58:	15-23.	Gap	junctions	between	adjoining	muscle	cells	help
to	synchronize	the	contractions	by	directly	connecting	their	cytoplasms.	Drawing	of	the	shaft	of	a	long	bone	where	the	organization	and	location	of	spongy	and	compact	bone	are	shown.	Motor	units	can	be	large,	more	than	100	muscle	cells	innervated	by	the	same	axon,	or	as	small	as	a	few	tens	of	innervated	muscle	cells.	Proteins	that	form	the	plasma
may	be	specific	of	the	plasma	or	may	be	also	present	in	other	tissues,	like	enzymes,	immunoglobulins	and	hormones.	Some	cartilage	remains	alive	at	the	ends	of	long	bones,	allowing	the	growth	in	length	of	the	bone	during	the	juvenile	stage	of	the	animal.	Each	motoneuron	can	innervate	several	muscle	cells.	Diabetes.	Then,	osteblasts	differentiate
into	osteocytes.	This	reflects	mechanical	needs.	In	addition,	they	show	a	remarkable	extracellular	matrix,	which	is	a	scaffolding	made	up	of	collagen	and	elastic	fibers,	glycoproteins,	proteoglycans,	glycosaminoglycans,	and	other	molecules.	They	are	a	group	of	proteins	accounting	for	about	38	%	of	the	plasma	proteins,	and	can	be	divided	in	three
types:	alpha,	beta	and	gamma.	Each	fascicle	is	surrounded	by	a	layer	of	connective	tissue	referred	as	perimysium,	and	the	whole	muscle	is	covered	by	the	epimysium,	which	is	also	connective	tissue	(Figure	1).	The	mucous	tissue	of	the	umbilical	cord	is	under	heavy	research	because	their	cells	may	become	pluripotent	stem	cellsthat	can	be
differentiated	in	many	cell	types.	Wasting	products	are	transported	to	the	kidney	and	lungs.	The	nucleus	and	the	remaining	cytoplasm	are	found	in	a	thin	layer	close	to	the	plasma	membrane	(Figure	3).	The	first	signal	of	bone	tissue	formation	is	the	synthesis	of	a	net	of	bone	trabeculae,	which	are	progressively	remodeled	as	bone	tissue	matures.	When
osteblast	are	completely	surrounded	by	extracellular	matrix,	they	are	confined	in	a	cavity	known	as	bone	lacunae	and	then	differentiate	in	osteocytes,	the	mature	bone	cells.	Alpha	and	beta	globins	are	synthesized	in	the	liver	and	carry	iron,	lipids,	and	liposoluble	vitamins.	It	constitutes	also	the	part	of	the	stroma	of	organs	such	as	the	kidney,	liver,
glands,	gonads,	and	some	others.	Plasma	is	the	lightest	component	and	remains	in	the	superficial	part	of	the	centrifugated.	Immature	cartilagenous	cells	(chondroblasts)	contain	well-developed	secretory	organelles,	such	as	rough	endoplasmic	reticulum	and	Golgi	apparatus,	for	synthesizing	and	releasing	collagen	and	elastic	fibers.	a)	Merocrine,	when
substances	are	released	by	typical	exocytosis.	Polarity	is	reflected	in	the	epithelial	the	cell	morphology,	particularly	when	the	epithelium	is	a	single	cell	layer.	The	extracellular	matrix	of	the	hyaline	cartilage	shows	uniform	appearance.	The	amount	of	non-resident	cells	is	variable	depending	on	the	location	and	the	local	conditions.	Satellite	cells	contain
one	nucleus,	and	can	divide	to	give	new	striated	skeletal	muscle	cells	with	contractile	capacity.	Leukocytes	(white	blood	cells)	are	nucleated	cells	and	colorless	in	fresh	blood.	The	number,	size	and	organization	of	dendrites	is	variable	in	different	types	of	neurons.	It	is	interesting	that	adipocytes	and	fibroblasts	share	the	same	mesenchymal	precursor.
It	is	formed	from	precartilage,	hyaline	cartilage,	and	from	fibrous	tissue,	depending	on	the	body	region.	The	following	are	three	salient	functions.	They	show	contractile	capacity	and	help	during	the	release	the	products	synthesized	by	glands	such	as	salivary,	mammary,	lachrymal	and	sweet	glands.	Platelets	are	generated	by	fragmentation	of	the
cytoplasm	of	megakaryocytes,	a	cell	type	found	in	the	bone	marrow.	Capillary	diameter	are	regulated	by	pericytes.	Mucosa,	submucosa	and	muscle	layer	of	the	stomach.	Calicifom	cells.	Connective	proper	forms	tendons,	ligaments,	cornea	and	dermis.	These	cells	are	usually	isolated	and	scattered	among	non-secretory	epithelial	cells.	2.1.	Irregular
Dense	irregular	connective	tissue	of	the	skin.	PRDM16:	the	interconvertible	adipo-myocyte	switch.	Osteoid	matures	by	precipitation	of	calcium	salts.	In	general,	the	protein	content	of	smooth	muscle	cells	is	50	%	lower	than	in	striated	skeletal	muscle.	Considering	the	amount	and	molecular	composition	of	the	extracellular	matrix,	and	the	cell	types,
there	are	several	subtypes	of	connective	tissue	proper.	Their	main	function	is	to	defend	the	body	against	external	aggression	such	as	pathogens	and	against	malfunctions	and	alterations	of	the	body	tissues.	Figure	1.	The	fibroblasts	of	dense	connective	tissue	are	called	fibrocytes	to	remark	that	the	activity	is	much	lower	than	in	the	loose	connective
tissue.	19:	141-146.	Monocytes	are	the	other	agranular	leukocyte	type.	Many	functions	are	accomplished	by	epithelium:	protection	against	mechanical	assaults,	prevention	of	water	loss,	filtering,	selective	absorption,	secretion,	exchange	of	gas	and	other	molecules,	substance	transport	over	their	surfaces,	and	may	contain	cells	that	work	as	sensory
cells	(Figure	1).	The	rest	of	the	cytoplasm	looks	homogeneous	and	contains	the	contractile	system.	The	volume	of	blood	in	the	human	body	depends	on	the	body	size.	Unilocular	adipocyte	Unilocular	adipocytes	are	separated	between	each	other	by	very	thin	layers	of	loose	connective	tissue	abundant	reticular	fibers	released	by	the	adipocytes
themselves.	Adult	stem	cells	are	present	in	epithelial	tissues,	and	are	usually	found	in	the	basal	part,	contacting	with	the	basal	lamina.	Mesenchymal	connective	tissue	is	composed	of	undifferentiated	cells	and	loose	extracellular	matrix.	Basophils	are	the	less	abundant	and	smaller	granular	leukocytes,	accounting	for	0.5%	of	the	total	leukocytes.	The
main	role	of	erythrocytes	is	transporting	O2	and	CO2.	Around	the	cartilage,	a	bone	ring	or	bone	collar	is	formed	to	support	the	new	bone.	3)	Osteocytes	differentiation,	and	synthesis	of	bone	matrix.	It	is	usually	associated	with	bones.	The	proportion	of	ground	substance	is	lower	than	in	other	cartilages,	which	allows	better	visualize	the	collagen	fibers.
The	anatomy	and	organization	of	tissues	are	essential	to	understand	the	normal	physiology	and	pathology	of	the	organs.	Astrocytes	wrap	blood	vessel	of	the	central	nervous	system,	cover	the	surface	of	the	encephalon	and	spinal	cord,	and	are	present	as	a	third	element	of	synapses,	the	other	two	being	the	presynaptic	and	postsynaptic	neurons.	They
may	range	from	a	few	to	30	cm	in	length,	and	about	10	to	100	µm	in	diameter.	It	accounts	for	more	than	60	%	of	the	total	cells	of	the	human	body.	The	dermal	depot	is	different	from	subcutaneous	depot,	and	they	are	physically	separated.	Subcutaneous	depot,	besides	being	an	energy	storage,	works	as	an	insulating	layer	against	the	cold.	Epithelial
cells	can	move	laterally	in	the	epithelial	layer	to	counteract	these	mechanical	forces	and	to	get	distributed	properly.	Sometimes,	interneuronal	communication	is	by	gap	junctions,	known	as	electrical	synapses.	Adipocytes	also	store	fat	soluble	vitamins.	Much	less	common	among	white	fat	adipocytes	are	the	beige	adipocytes,	probably	derived	from
white	fat	adipocytes,	but	with	the	same	features	as	brown	adipocytes.	Cartilage	is	surrounded	by	a	layer	of	connective	tissue	known	as	perichondrium,	excepting	a	type	of	cartilage	known	as	fibrous	cartilage.	In	the	multi-unit	organization	each	cell	is	independently	innervated	and	is	isolated	from	the	others	by	connective	tissue.	Spinal	cord	ependyma.
Globins	are	the	second	most	abundant	proteins	in	the	plasma.	Neurons	die	after	a	few	minutes	without	oxygen.	Neutrophils	are	the	most	abundant	granular	leukocytes	and	account	for	60-70%	of	the	total	leukocytes.	Elastic	cartilage	Elastic	cartilage.	Reticular	Reticular	connective	tissue	of	the	spleen.	Adipose	tissue	is	present	in	mammals	and	some
non	mammal	animal	species.	There	are	also	lower	cell	type	diversity.	The	function	of	the	reticular	connective	tissue	is	important	in	organs	like	lymphoid	nodules,	kidneys,	artery	wall,	spleen,	liver,	bone	marrow,	tonsils,	and	Peyer	plates	of	the	ileum	It	is	also	sparsely	present	in	other	body	organs.	They	are	found	in	the	growing	surface	of	the	bone,
lined	up	in	a	somehow	layer	of	about	one	cell	in	thickness.	Its	nucleus	is	slightly	lobed.	Lymphoid	nodes	can	be	observed	in	the	white	fat	of	mesenteric	areas.	Blood	vessels	are	present	in	the	trabecula.	The	diameter	enlargement	is	possible	because	of	the	work	of	the	periosteum,	which	produces	bone	by	intramembranous	ossification	toward	the	inner
part,	and	pushes	itself	outward.	During	development,	bone	substitutes	cartilage	by	endochondral	ossification.	In	these	cases,	the	epithelium	behaves	as	a	fluid.	It	means	that	epithelial	cells	"sense"	if	mechanical	stimuli	are	in	a	proper	range.	Articular	cartilage	lacks	perichondrium	and	grows	from	a	population	of	progenitor	cells	found	in	the	cartilage
surface.	Loose	connective	tissue	fills	spaces	between	the	skin	and	muscles,	is	found	under	many	epithelial	tissues,	wraps	many	organs,	it	is	part	of	the	stroma	of	organs	like	the	kidney,	livers,	testis,	and	many	others,	and	forms	the	walls	of	the	digestive	tract.	Figura	1.	Fibrocartilage.	The	proliferation	of	epithelial	cells	happens	all	the	time,	but	it	is
increased	when	some	wound	needs	to	be	repaired.	Nerves	do	not	contact	adipocytes	but	end	around	the	blood	vessels.	This	color	is	the	result	of	immunodetection	of	the	glial	fibrilar	acid	protein,	a	cytoskeleton	protein,	found	in	astrocytes,	but	not	in	neurons.	This	sheath	is	called	external	lamina,	and	it	is	different	from	the	surrounding	connective
tissue.	However,	some	cartilages,	like	craneofacial	cartilage,	is	derived	from	neural	crests.	In	general,	exocrine	glands	show	more	complex	organizations.	Elastic	fibers	are	usually	arranged	in	bundles	of	variable	thickness,	but	can	also	be	found	as	single	fibers.	CNS:	central	nervous	system,	PNS:	peripheral	nervous	sytem.	This	tissue	plays	a
fundamental	role	in	nurturing	other	tissues	and	organs	since	nutrients	easily	diffuse	through	the	ground	component	of	the	extracellular	matrix.	2.3.	Elastic	Elastic	fibers	Elastic	connective	tissue	is	characterized	by	the	abundant	elastic	fibers,	which	provides	a	high	elasticity	to	the	tissue,	as	well	as	a	yellowish	color.	Its	main	function	is	to	synthesize
and	released	the	majority	of	molecules	that	form	the	extracellular	matrix.	There	are	not	many	elastic	fibers	and	the	major	components	of	the	ground	substance	of	the	extracellular	matrix	are	proteoglycans,	although	they	are	less	abundant	than	in	the	hyaline	cartilage.	It	fills	spaces	between	organs	(Figure	2),	for	example	between	the	skin	and
muscles,	and	surrounds	blood	vessels,	nerves	and	several	organs.	Brown	fat	adipocytes	are	smaller	than	white	fat	adipocytes,	and	their	nucleus	is	rounded	and	located	in	central	places	of	the	cytoplasm.	Epithelial	tissues	have	the	ability	of	"sensing"	mechanical	stimuli,	so	that	when	an	epithelium	is	stretched	the	proliferation	rate	is	increased.	Smooth
muscle	cell	contraction	is	triggered	by	axons	of	the	autonomic	nervous	system.	Las	células	de	un	tejido	cooperan	para	llevar	a	cabo	una	o	varias	funciones	en	un	organismo.	MyF5	is	a	marker	of	cells	to	be	differentiated	in	muscle	cells,	although	they	can	also	become	brown	fat	adipocytes.	Distribution	of	white	and	brown	fat	in	the	human	body	(adapted
from	Gesta	et	al.,	2007).	Scattered	actin	filaments	can	be	observed	in	the	cytoplasm	that	together	with	myosin	filaments	produce	cell	contraction.	2019.	3)	Defense.	However,	it	is	very	scarce	in	adults.	It	is	remarkable	that,	whatever	the	innervation	source,	there	are	no	specialized	structures	at	the	nerve	fiber-smooth	muscle	membrane	contacts
(unlike	the	striated	skeletal	muscle	cells,	where	motor	plates	are	distinct	and	large	structures	formed	by	the	incoming	axon	terminals	and	the	membrane	of	the	cell).	Brown	fat	Brown	fat	is	made	up	of	adipocytes	containing	many	small	lipid	droplets	in	the	cytoplasm.	Fibrinogen	is	another	protein	of	the	plasma.	These	cavities	are	connected	to
excretory	ducts	that	drive	the	released	substances	to	the	exterior.	Reticular	connective	tissue	is	characterized	by	having	abundant	reticular	fibers.	Besides	adipose	tissue,	the	second	larger	storage	of	lipids	is	the	liver.	However,	some	epithelial	tissues,	such	as	endothelium,	might	be	formed	by	only	one	type	of	cells,	although	it	looks	like	that
endothelial	cells	form	a	heterogeneous	population.	It	is	usually	surrounded	by	hyaline	cartilage	and	shows	mechanical	properties	between	dense	connective	tissue	and	hyaline	cartilage.	Mesenchyma	Mesenchymal	connective	tissue	from	chick	embryo.	Smooth	muscle	cells	are	wrapped	by	a	layer	of	extracellular	matrix	known	as	basal	lamina.	1998.	In
fresh	tissue,	these	areas	show	a	grayish	color,	so	they	are	known	as	gray	matter.	Articular	cartilage	Articular	cartilage.	During	embryo	development,	mesenchymal	tissue	differentiates	from	mesoderm.	Meanwhile,	osteoblasts	that	were	differentiated	in	the	old	perichondrium	also	produce	bone	matrix	that	surrounds	the	degenerating	cartilage.
Through	these	extensions,	osteocytes	can	exchange	substances	between	each	other	and	reach	the	blood	vessels.	This	tissue	is	also	found	in	the	chorionic	plate	of	the	placenta,	around	fetal	capillaries,	and	in	the	crest	of	chickens.	It	is	subsequently	replaced	by	a	secondary	bone,	which	is	mostly	laminar	bone.	The	contractile	capacity	of	these	cells
depends	on	the	association	of	actin	filaments	and	myosin	II	motor	protein	filaments	in	the	cytoplasm.	The	number	of	neurons	of	a	motor	unit	depends	on	the	accuracy	of	the	movement	that	each	part	of	the	body	needs.	Mature	white	adipocytes	on	the	right,	and	developing	adipocytes	on	the	left.	Page	4	This	page	content	1.	Branching	is	a	feature	of
reticular	fibers,	unlike	other	collagen	fibers,	like	those	formed	by	types	I	and	II	collagen.	La	histopatología	es	una	rama	de	la	histología	dedicada	a	estudiar	alteraciones	patológicas	en	los	tejidos.	In	the	peripheral	nervous	system,	neurons	are	isolated	or	grouped	in	ganglia.	Most	chondrocytes	are	able	to	divide,	but	it	is	infrequent.	When	a	trabecula
reaches	a	critical	size	(5),	blood	vessels	come	into	the	bone	tissue.	Striated	skeletal	muscle	cell.	V.	Wilusz	RE,	Sanchez-Adams	J,	Guliak	F.	Collagen	is	important	for	withstanding	stretching,	while	aggrecan	resists	mechanical	pressures	and	provides	abundant	hydration.	Neurons	are	commonly	associated	in	functional	layers,	as	in	the	cerebral	cortex
(Figures	1	and	2)	or	in	groups	called	nuclei.	McGraw-Hill.	Therefore,	the	connective	proper	is	stained	in	a	greenish	color.	Striated	skeletal	muscle	is	also	referred	as	voluntary	because	it	is	responsible	for	conscious	or	voluntary	movements.	Although	the	smooth	muscle	may	develop	a	mechanical	power	similar	to	striated	skeletal	muscle	cells,	the
contraction	speed	is	much	slower.	It	is	not	so	in	some	epithelial	tissues.	In	humans,	brown	adipose	tissue	is	widespread	in	two	wide	regions:	Visceral:	perivascular	(arteries:	aorta,	carotid,	brachiocephalic,	epicardial	coronary,	internal	mammary,	intercostal	;	veins:	cardiac	and	intercostal	),	surrounding	hollow	organs	(heart,	trachea,	large	bronchi,
mesocolom,	omentum	principal),	and	around	solid	organs	(paravertebral	torax,	pancreas,	kidney,	liver	hilus).	Striated	skeletal	muscle	cells	join	together	to	form	fascicles,	and	fascicles	form	the	skeletal	muscle	(Figures	1	and	2),	main	responsible	for	the	movements	of	the	animals.	Concise	review:	Wharton’s	jelly:	the	rich,	but	enigmatic,	source	of
mesenchymal	stromal	cells.	Figure	4.	Osteoclasts	are	the	cells	that	degrade	and	remove	bone,	both	mineralized	and	organic	extracellular	matrix,	by	a	process	known	as	reabsorption.	In	mammals,	sarcolemma	of	cardiomyocytes	shows	many	invaginations	to	form	the	so-called	transverse	tubules	with	a	diameter	of	5	to	20	nm.	However,	gluteus	and
femoral	depots	may	be	protective	fat.	Epithelial	tissues	show	a	high	rate	of	renewing	and	regeneration.	Sin	embargo,	el	conocimiento	de	la	anatomía	y	organización	de	los	tejidos	es	fundamental	para	comprender	su	fisiología	y	reconocer	alteraciones	patológicas,	tanto	de	los	propios	tejidos	como	de	los	órganos	y	estructuras	que	forman.	Although
cartilage	is	avascular,	there	are	channels	called	cartilaginous	channels	in	the	embryonary	cartilage	that	bring	blood	vessels	for	short	distances	into	the	cartilage.	The	cornea	is	another	structure	made	up	of	dense	regular	connective	tissue	with	layers	of	collagen	fibers	oriented	perpendicularly	between	each	other.	2:	239-254.	For	example,	salivary
glands	are	classified	as	mucous,	serous,	and	mixed	glands.	Elastic	cartilage	(Figure	4)	contains	a	high	amount	of	elastic	fibers	so	that	it	can	be	stretched	while	keeping	its	structural	integrity.	The	middle	layer	is	thin	and	irregular	with	the	extracellular	matrix	showing	some	mineralization.	Adipocytes	are	also	present	in	connective	tissue	proper.	For
example,	enterocytes	consitute	the	majority	of	the	intestine	epithelium,	but	caliciform,	Paneth	and	enteroendocrine	cells	are	also	present.	Under	the	name	of	connective	there	is	a	wide	variety	of	tissues	(Figure	1),	but	sharing	some	common	features.	Unlike	in	white	fat	tissue,	terminals	of	the	sympathetic	axons	directly	stimulate	brown	fat	adipocytes.
This	cartilage	disappears	and	ossifies	when	the	animal	enters	adulthood.	This	innervation	produces	voluntary	movements.	Bibliography	↷	Bibliography	Davies	JE,	Walker	JT,	Keating	A.	Trabecular	or	spongy	bone	(Figure	2)	has	large	inner	spaces	known	as	vascular	cavities.	This	happens	by	a	transdifferentiation	process,	not	by	proliferation	of
undifferentiated	progenitors.	Neuron	Neurons	are	specialized	cells	in	transmitting	information	by	means	of	changes	in	the	electrochemical	potential	of	the	plasma	membrane.	Dermal	fibroblasts.	Pancreas.	Cells	in	the	human	blood.	Figure	5.	Page	7	Together	with	bones,	cartilage	is	one	of	the	main	supporting	tissues	in	animals.	Glands	differentiate
from	epithelial	tissues	during	the	embryo	development.	Nervous	tissue.	Chondrocytes	are	surrounded	by	a	thin	layer	of	pericellular	extracellular	matrix	showing	a	distinct	molecular	composition.	This	type	of	growth	is	referred	as	interstitial	growth.	Some	times	it	is	not	so	easy	to	distinguish	between	loose	and	dense	connective	tissues	because	there
are	regions	with	intermediate	features	between	both	tissue	types.	12:09	Home	Site	map	News	Acknowledgements	The	cell	Cell	types	Histological	techniques	Animal	Tissues	Plant	Tissues	Animal	organs	Plant	organs	Virtual	microscopy	It	can	be	regarded	as	a	transient	tissue	because	it	is	abundant	in	the	embryo,	but	scarce	in	the	adult.	Blood
transports	nutrients	and	oxygen	from	intestine	and	the	lungs,	respectively,	to	the	rest	of	the	body.	In	the	same	way,	the	nervous	tissue	communicates	with	the	different	parts	of	the	body,	specially	with	the	muscle	cells,	by	electrical	signals	and	molecules	called	neurotransmitters.	Epithelial	tissues	do	not	have	a	blood	capillary	net	(except	the	stria
vascularis	of	the	inner	ear).	Several	molecular	complexes	form	these	cell-cell	junctions,	such	as	tight	junctions	(zonula	occludens),	desmosomes	(zonula	adherens),	and	adherent	junctions	(zonula	adherens).	This	tissue	is	widespread	throughout	the	body.	Thus,	when	there	is	a	cut	of	the	oxygen	supply	by	blood	vessel	obstruction,	cardiomyocytes	are
quickly	damaged.	Adipose	tissue	is	not	just	for	lipid	storage.	Exocrine	secretory	cells	release	many	types	of	molecules	that	carry	out	different	functions,	which	are	used	as	a	classification	character.	Some	functions	carry	out	by	epithelial	tissues.	26:5	Sacks	H,	Symonds	ME.	Mucous	connective	contains	a	low	number	of	cells	with	myofibroblast-like
features.	Endocrine	glands	do	not	have	excretory	ducts,	and	they	release	their	products,	such	as	hormones	and	proteins,	to	the	extracellular	space.	Slideshow	As	mentioned	above,	muscles	non-connected	to	bones,	at	least	non-connected	through	tendons,	show	different	organization	at	the	anchoring	region.	Tejido	muscular.	However,	the	rhythmic
activity	is	generated	by	some	special	cardiomyocytes	working	as	pacemakers.	In	adults,	it	can	be	found	in	tracheal	rings,	bronchi,	nose,	larynx,	articular	surfaces,	and	in	the	joints	between	the	sternum	and	ribs.	Muscle	cells	are	divided	into	three	types:	skeletal,	smooth	and	cardiac.	Both	the	encephalon	and	the	spinal	cord	are	irrigated	by	blood
vessels.	Striated	skeletal	muscle	cells	are	under	the	control	of	neurons	(motoneuronas)	found	in	the	encephalon	and	spinal	cord.	Transmission	electron	microscopy	image	of	smooth	muscle	cells	of	the	intestine	in	transverse	view.	This	function	mainly	relies	on	the	extracellular	matrix.	For	example,	accumulation	of	fat	in	the	visceral	depot	and	the
abdominal	subcutaneous	depot	increases	the	risk	of	type	II	diabetes	and	cardiovascular	diseases.	Blood	cells	inside	blood	vessels.	There	are	parts	of	the	central	nervous	system	with	many	and	tightly	packed	cell	bodies	of	both	neurons	and	glia.	They	are	so	thin	that	are	not	visible	with	the	light	microscopy	unless	specif	staining	is	performed,	such	as
silver	impregnation	or	PAS	histochemistry.	Thus,	white	fat	adipocytes	go	through	a	multilocular	period	during	differentiation.	The	main	function	of	articular	cartilage	is	to	resist	the	mechanical	loads	and	provide	a	smooth	and	lubricated	surface	for	reducing	the	effect	of	rubbing	during	body	movements.	Dense	regular	connective	tissue	contains	a	large
amount	of	collagen	fibers	in	the	extracellular	matrix	arranged	in	parallel	bundles	or	sheets.	They	are	also	involved	in	the	calcium	metabolism	and	in	the	homeostasis	of	this	ion	in	the	body	by	releasing	calcium	from	the	extracellular	matrix.	Therefore,	blood	cells	are	produced	continuously	by	a	process	known	as	hematopoiesis	(Figure	3).	(Adapted	from
Krstić,	1989).	Dense	irregular	connective	tissue	has	large	amounts	of	collagen	fibers	grouped	in	thick	bundles	forming	a	tridimensional	network.	For	example,	the	leptin	hormone	controls	the	intake	of	food	by	acting	in	the	central	nervous	system.	Three	types	of	cartilage	have	been	found	in	mammals:	hyaline,	elastic	and	fibrous	cartilage.	Page	12	To	a
greater	or	lesser	extent,	every	cell	may	be	regarded	as	secretory.	The	extracellular	matrix	is	secreted	around	osteoblasts,	which	become	completely	surrounded	by	bone	matrix.	Both	are	major	players	in	the	immune	defense	of	the	organism.	Blood	vessels	and	nerve	fibers	run	through	the	connective	tissue	among	the	white	adipocytes.	The	type	and
proportion	of	these	components	in	the	extracellular	matrix	set	the	structural,	mechanical	and	biochemical	properties	of	the	different	connective	tissues.	They	also	contributed	to	the	plasma	osmolarity.	Estas	células	se	relacionan	entre	si	mediante	interacciones	directas	entre	ellas	o	mediadas	por	las	moléculas	que	se	encuentran	entre	ellas	y	que
forman	la	matriz	extracelular.	Madrid.	Lineages	of	the	neurons	and	glia	in	the	central	and	peripheral	nervous	system.	Reticular	cells	are	usually	linked	to	reticular	fibers	forming	a	relatively	stiff	scaffold,	whereas	the	other	cells	can	move	more	freely.	Elastic	fibers.	Reticular	fibers,	or	reticulin,	may	be	present	in	other	connective	tissues,	but	they	are
more	numerous	in	the	reticular	tissue.	It	is	90	%	water,	and	the	rest	is	composed	of	proteins,	ions,	amino	acids,	lipids,	and	gases.	The	heaviest	elements	are	erythrocytes,	that	fall	to	the	bottom	of	the	centrifugation	tube.	B)	Astrocytes	located	in	the	septal	area	showing	a	brown	color.	Oligodendrocytes	and	Schwann	cells	form	myelin	sheaths	around
the	axons	in	the	central	and	in	the	peripheral	nervous	system,	respectively	(see	this	image	of	myelin).	These	fat	depots	provide	lipids	that	are	used	by	other	tissues	to	produce	energy	or	just	heat.	They	contain	some	internal	membranous	compartments	like	dense	specific	azurofilic	granules,	mitochondria	(one	or	two	per	platelet),	and	clear	vesicles	and
tubules.	Emerging	complexities	in	adipocyte	origins	and	identity.	These	functions	are	performed	outside	the	blood	stream,	as	they	have	the	ability	to	cross	the	wall	of	blood	vessels	and	act	in	the	damaged	tissues.	They	also	contain	glycogen	depots	and	lipid	droplets	in	the	cytoplasm.	Endochondral	ossification	In	this	type	of	ossification,	mesenchymal
cells	differentiate	first	into	chondrocytes,	which	are	later	replaced	by	bone	cells	(Figure	6).	Leukocytes	are	classified	into	granular	and	agranular.	Haversian	system	is	also	known	as	osteon.	Pictures	are	from	sections	stained	with	Masson's	trichrome.	Cell	adhesion	may	be	modulated,	either	reinforced	or	weakened,	depending	on	the	physiological
needs.	Striated	skeletal	muscle	is	usually	attached	to	bones	either	directly	or	more	commonly	through	tendons.	However,	most	endocrine	cells	are	arranged	as	cords	or	glomeruli,	surrounded	by	a	dense	network	of	capillaries.	En	general,	epithelial	tissues	are	composed	of	a	more	abundant	cell	type,	and	by	other	less	numerous	cell	types.	Canaliculi
make	a	net	of	channels	that	connect	osteocytes	with	the	Haversian	canal.	Cardiac	muscle	cells,	or	cardiomyocytes,	are	shorter,	branched	and	also	show	striations.	The	cell	membrane	of	basophils	has	receptors	for	immunoglobulin	E,	and	the	specific	cytoplasmic	granules	contain	histamine	and	heparin.	Other	cells,	such	as	reticular	and	mesenchymal
cells,	can	be	found	in	particular	subtypes	of	connective	tissue	proper	(see	below).	During	this	differentiation	process,	adipocytes	produce	many	small	lipid	droplets	in	the	cytoplasm	that	will	join	in	on	large	droplet	in	mature	adipocytes.	Other	locations	are	the	ligament	of	the	nape	and	the	short	ligaments	of	the	larynx.	Rosenwall	M,	Wolfrum	C.	They
have	many	nuclei	(syncytium:	a	cytoplasm	shared	by	two	or	more	nuclei)	located	just	below	the	plasma	membrane.	Up	to	four	types	of	secretory	cells	can	be	found	in	a	tubular	gland	of	the	stomach:	mucous,	chief,	oxyntic	and	endocrine	cells.	Nutrients	need	to	cross	the	basal	lamina.	The	biology	of	white	adipocyte	proliferation.	Exocrine	gland	with	the
secretory	cells	showing	alveolar	organization	(arrows).	The	overlapping	of	actin	and	myosin	filaments	results	in	dark	bands,	and	clear	bands	correspond	to	just	actin	filaments.	The	cell	bodies,	where	the	nucleus	and	much	of	the	cytoplasm	are	located,	bear	thin	processes	that	are	the	dendrites.	1:	461-468.	In	mice,	it	has	been	reported	that	in	cold
environments	white	fat	adipocytes	of	inguinal	fat	depots	may	differentiate	into	cells	with	features	similar	to	brown	fat	adipocytes.	Cartilage.	Plasma	is	the	main	transporter	of	nutrients	and	waste	products.	In	addition,	in	the	internal	cavities	of	bones,	the	bone	marrow	is	made	up	of	many	stem	cells	(hematopoietic	cells)	that	differentiate	into	blood
cells,	a	process	referred	as	hemaotopoiesis.	Skeletal	muscle	2.	For	example,	cells	of	the	articular	cartilage	that	divide	are	less	than	1	%	of	the	total	chondrocyte	population.	Progenitor	cells	are	located	in	the	bone	marrow	and	macrophages	and	mastocytes	in	the	connective	tissue.	Because	of	this,	there	is	no	need	for	nervous	innervation	of	each
cardiomyocyte,	but	just	the	pacemaker	cardiomyocytes.	La	clasificación	de	los	tejidos	conectivos	puede	variar	según	los	diferentes	autores,	pero	en	general	incluyen	a	los	tejidos	conectivo	propiamente	dicho,	adiposo,	cartilaginoso,	óseo	y	sanguíneo.	These	functions	mostly	relay	on	the	electrical	properties	of	nerve	cells.	Striated	skeletal	muscle	cells
are	very	long	and	unbranched	cells,	arranged	parallel	in	sheets	and	fascicles.	It	occupies	regions	which	are	not	under	strong	mechanical	forces.	Extracellular	matrix	is	released	by	chondrocytes	located	in	cavities	known	as	lacunae.	The	binding	of	the	neurotransmitters	to	receptors	triggers	a	change	in	the	membrane	potential	of	the	postsynaptic
element,	which	is	another	neuron	or	a	muscle	cell.	Neurons	and	glia	in	the	encephalon.	Figure	3.	Leukocytes	can	be	granular	leukocytes:	neutrophils,	basophils	and	eosinophils,	and	agranular:	lymphocytes	and	monocytes.	Plasma	constitutes	the	rest	of	the	blood.	Articular	cartilage	is	made	up	of	several	layers	(Figure	3).	White	matter	is	where	the
larger	axonal	tracts	are	located.	Differentiation	of	white	adipocytes	in	a	well-fed	animal.	There	are	also	dense	structures	in	the	cell	membrane	where	cytoskeleton	filaments	are	attached.	In	this	case,	it	is	said	that	cells	have	an	apical	and	a	basal	domain.	The	main	role	of	reticular	connective	tissue	is	to	provide	a	scaffold	for	mechanical	support	of
several	types	of	cells,	as	well	as	reticular	cells.	Bone	extracellular	matrix	The	most	characteristic	component	of	bone	tissue	is	the	mineralized	extracellular	matrix	containing	hydroxyapatite	minerals	(crystallized	calcium	phosphate	is	up	to	65%	of	the	bone	extracellular	matrix).	In	humans,	women	and	men	have	some	common	fat	depots,	but
differences	in	the	distribution	are	also	found	(Figure	5).	Formado	por	células	que	pueden	contraerse,	lo	que	permite	el	movimiento	de	los	animales	o	de	partes	de	su	cuerpo.	It	pumps	the	blood	through	the	arteries	by	contracting	the	heart	ventricle	walls.	There	are	some	parts	of	the	smooth	muscle	cell	without	basal	lamina	that	allow	direct	contact
between	neighboring	cells	where	gap	junctions	are	established.	However,	some	of	them	have	become	specialized	in	this	cellular	process.	Bibliografía	↷	Bibliografía	Krstić,	EV.	McGraw-Hill-Interamericana.	As	it	can	be	noticed,	bone	tissue	replaces	a	previous	one	in	both	differentiation	processes.	The	different	components	of	the	blood	can	be	separated
by	density	gradient	centrifugation.	This	process	happens	in	flat	bones.	2.2.	Regular	Dense	regular	connective	tissue	from	a	tendon.	Consultado	en	2017.	Long	molecules	of	hyaluronan	are	also	present	in	the	cartilage	extracellular	matrix.	Hyaline	cartilage.	Drawing	depicting	the	different	layers	of	extracellular	matrix	surrounding	chondrocytes	of
hyalin	cartilage.	Exocrine	salivary	gland.	In	these	tissues,	mesenchymal	cells	are	called	mesenchymal	stem	cells.	Exocrine	glands	release	their	products	to	the	external	surfaces	of	the	body	(for	example,	skin,	respiratory	ducts	and	digestive	duct).	Secretory	cells	release	their	products	by	three	different	ways	of	secretion.	Subcutaneous:	anterior
muscles	of	the	neck,	supraclavicular	fossa,	under	the	clavicle,	axilla,	anterior	abdominal	wall,	inguinal	fossa.	Krstić,	R.	This	is	particularly	high	in	those	epithelia	exposed	to	the	external	environment,	like	epidermis,	digestive	epithelium	and	respiratory	epithelium.	A	pesar	de	que	las	células	que	forman	un	organismo	son	muy	diversas	en	forma	y
función,	los	histólogos	han	clasificado	tradicionalmente	a	los	tejidos	en	cuatro	tipos	fundamentales	(Figura	1):	Tejidos	epiteliales.	In	the	uterine	miometrium,	they	can	be	as	long	as	800	µm	in	length.	It	is	produced	by	both	epithelial	cells	and	the	underlying	connective	cells.	Endochondral	ossification.	Cell.	Some	of	the	aforementioned	functions	are
carry	out	with	the	help	of	the	specializations	of	apical	domain	of	the	cell:	microvilli,	stereocilia	and	cilia	(Figure	2).	Unlike	other	tissues,	only	the	myofibroblast	cell	type	has	been	found	in	the	human	mucous	connective	tissue.	Type	I	collagen	is	the	most	abundant,	accounting	for	about	80%	to	90	%	of	total	collagen.	Cardiac	muscle	is	made	up	of
cardiomyocytes.	Bone	marrow	develops	in	the	internal	space	of	these	cavities.	Generally,	during	the	formation	of	bone,	i.e.	osteogenesis,	the	woven	trabecular	bone	is	first	formed,	which	is	called	primary	bone	(Figure	1).	They	have	compact	bone	in	the	periphery	and	cancellous	bone	in	the	inner	parts.	Connective	tissues.	Ambos	tipos	de	grasa	tienen
características	particulares	(Figura	1).	It	is	made	up	of	tightly	packed	cells	arranged	in	layers	with	many	cell-cell	adhesion	junctions.	In	the	osteonic	compact	bone,	the	blood	vessels	and	nerves	travel	through	a	channel	known	as	Haversian	canal.	That	is	why	the	cardiac	muscle	is	regarded	as	a	muscle	with	involuntary	contraction.	2)	Formation	of	the
ossification	center,	synthesis	of	osteoid	and	differentiation	of	osteoblasts.	Osteoclasts	are	multinucleated	and	very	large	cells.	White	fat.	Depending	on	the	gland	size,	the	excretory	ducts	are	made	up	of	simple	or	stratified	cuboidal	epithelia	that	connect	secretory	portions	with	the	body	surface.	Extracellular	matrix	allows	the	bone	tissue	to	show	great
consistency,	hardness,	compression	strength,	and	some	elasticity.	Features	The	features	of	the	bone	tissue	depend	on	the	cell	types	and	the	extracellular	matrix	they	are	made	up	of.	Hyaline	cartilage	of	rat	hyoid	bone.	Fat	is	a	very	suitable	storage	material	because	it	contains	approximately	twice	amount	of	energy	than	carbohydrates	and	proteins.	In
single	units,	smooth	muscle	cells	are	arranged	in	layers	so	that	the	ends	of	the	cells	are	imbricated	among	the	middle	parts	of	the	surrounding	cells.	Thus,	they	are	attached	to	the	connective	tissue	of	the	structures	that	need	to	be	moved,	such	as	eyes,	tongue	and	esophagus.	Mucous	exocrine	glands	release	glycosaminoglycans,	proteoglycans,	and
glycoproteins,	which	cover	the	internal	body	surfaces,	whereas	the	serous	glands	mainly	release	enzymes	that	aid	in	the	digestion	of	food.	It	is	a	mostly	descriptive	discipline	that	uses	light	and	electron	microscopy	to	describe	tissue	morphology.	Usually,	4	to	20	bone	lamellae	are	arranged	around	a	Haversian	channel.	During	evolution,	cartilage	was
the	tissue	that	allowed	the	formation	of	vertebrate	endoskeleton.	This	neuronal	innervation	is	called	intrinsic	innervation.	2014.	Osteocytes	are	the	most	abundant	cell	type	in	the	mature	bone.	Cardiac	muscle	3.	At	this	time	of	development,	some	chondrocytes	of	the	medial	region	stop	proliferation.	Smooth	muscle	cells	are	fusiform	and	lack	striations,
so	the	name	smooth.	Hyaline	cartilage	is	made	up	of	mature	cartilage,	which	account	for	most	of	the	cartilage,	and	perichondrium,	that	covers	the	outer	surface	of	the	mature	cartilage.	These	granules	have	basic	proteins	such	as	major	basic	protein	and	eosinophil	cationic	protein,	which	are	involved	in	the	control	of	parasitic	infections,	and
histaminases	that	neutralize	the	action	of	histamine	in	allergic	reactions.	It	is	innervated	by	nerve	fibers	coming	from	the	central	nervous	system.	The	Langerhans	islets	form	the	endocrine	part	of	the	pancreas.	There	is	only	one	axon	per	neuron	(with	some	exceptions).	Tejido	nervioso.	Chondrocytes	are	round	to	ovoid,	and	are	usually	found	in	couples
or	tetrads,	known	as	isogenous	groups	(Figure	2).	In	some	organs	like	muscle	of	the	digestive	duct	and	trachea,	there	are	intrinsic	neuronal	plexuses	that	can	independently	activate	the	smooth	muscle	cells.	Myoepithelial	cells	similar	to	smooth	muscle	cells.	Page	13	How	to	cite	the	section	of	Animal	tissues:	Megías	M,	Molist	P,	Pombal	MA.	They	can
express	the	UCP1	protein	that	uncouples	the	ATP	synthase	in	mitochondria,	so	that	the	proton	gradient	is	used	for	heat	production.	Trabecular	bone	Trabecular	bone.	Monocytes	show	large	size	in	blood	smears	and	have	a	kidney-shaped	nucleus.	That	is	why	they	are	named	as	beige	adipocytes.	Main	cell	types	in	the	human	blood.	Epithelial	tissues
are	made	up	of	tightly	joined	cells	and	show	large	cell-cell	contact	surfaces	that	leave	very	little	extracellular	matrix.	Tight	junctions	establish	strong	cell-cell	adhesion	and	get	plasma	membranes	of	neighboring	cells	so	close	between	each	other	that	the	extracellular	space	is	very	narrow	or	nearly	occluded.	Furthermore,	they	allow	communication



between	different	parts	of	the	body.	A	scarce	extracellular	matrix	is	also	present,	which	is	enriched	in	glycoproteins.	The	blood	temperature	is	about	38	ºC,	one	degree	higher	than	the	general	body	temperature.	Precursor	cells	are	found	in	the	connective	tissue	that	surround	adipocytes.	There	are	two	ways	for	bone	formation	from	mesenchymal	cells
(coming	from	some	of	the	three	lineages	mentioned	before):	intramembranous	and	endochondral	ossification.	In	addition,	the	epithelium	that	cover	the	body	surfaces	in	called	covering	epithelium.	1.	Figure	3.	Generally,	the	lifespan	of	the	cellular	components	of	the	blood	is	very	short,	ranging	from	a	few	hours	to	a	few	weeks	(excepting	some	memory
lymphocytes	that	can	live	for	years).	While	the	outer	layer	is	to	minimize	the	effect	of	rubbing,	the	middle	layer	and,	particularly,	the	inner	layer,	withstands	the	mechanical	loads.	Frog	skin.	Fibrinogen	is	synthesized	in	the	liver.	These	remaining	cartilage	areas	in	young	bones	are	known	as	physis	or	growth	plates.	Adipocytes	are	the	cells	that	form
the	adipose	tissue,	and	they	have	the	ability	of	synthesizing	and	storing	large	lipid	droplets	in	the	cytoplasm.	It	also	contains	the	cells	of	the	immune	system,	that	use	the	circulatory	system	to	be	transported	and	attack	pathogen	in	any	tissue	of	the	body.	White	fat	receives	two	types	of	nerve	inputs:	one	is	coming	from	the	sympathetic	nervous	system
and	the	other	from	sensory	axons	coming	from	the	dorsal	spinal	ganglia.	Platelets,	or	thrombocytes,	are	small	portions	of	cytoplasm	without	nucleus.	Apical	cell	domain	specializations.	2.	A	typical	gland	is	a	large	and	complex	association	of	cells,	and	secretion	is	its	main	function.	Page	6	Together	with	connective,	muscle,	and	nervous	tissue,
epithelium	is	one	of	the	four	basic	types	of	tissues	in	the	animal	body.	Sometimes	these	products	can	be	extracellularly	stored	in	follicles,	which	are	compartments	formed	by	secretory	cells.	Periosteum	is	formed	at	the	outer	surfaces	of	this	trabecular	system,	whereas	endosteum	appears	at	the	surfaces	of	the	internal	cavities.	This	tissue	forms	the
dermis	(mostly	the	reticular	dermis)	and	in	capsules	around	organs,	dura	mater	meninges,	periosteum,	pericardium,	cardiac	valves	and	articular	capsules.	White	fat	2.	During	development,	hyaline	cartilage	forms	the	skeleton	of	vertebrate	embryos.	Furthermore,	the	endocytosis	rate	of	the	endothelial	cells	in	the	nervous	system	is	lower	than	in	other
tissues.	They	also	work	as	a	lever	used	by	muscle	to	produce	movement.	The	blood	serum	is	the	plasma	without	the	blood	cotting	agents.	Distintos	tejidos	se	asocian	entre	sí	para	formar	los	órganos.	b)	Apocrine,	when	the	apical	domain	of	secretory	cells	are	broken	up	into	smaller	pieces	and	are	released	along	with	vesicles	that	contain	the	secretory
products.	Clasificación	de	los	principales	tejidos	animales.	A,	C	y	D:	astrocytes	in	the	encephalon.	Developmental	origin	of	fat:	tracking	obesity	to	its	source.	Page	11	This	page	content	1.	They	are	round	and	very	large	cells	(more	than	100	µm	in	diameter)	containing	one	large	lipid	droplet	that	occupies	most	of	the	interior	of	the	cell.	Fibroblasts	are
regarded	as	resident	cells	because	they	are	typically	found	in	the	connective	tissue	proper.	This	tissue	is	found	during	the	embryonary	period,	but	it	is	rare	in	adults.	Loose	connective	tissue	Loose	connective	tissue.	It	is	also	the	main	communication	pathway	for	chemical	signals,	like	hormones,	between	distant	cells	in	the	body.	Blood	vessels	and
nerve	fibers	enter	the	muscle	through	these	connective	tissue	layers.	These	adipocytes	with	more	than	one	lipid	droplet	are	not	classified	as	multilocular	or	brown	adipocytes	(see	below)	but	as	white	adipocytes	showing	an	ongoing	differentiation.	5.	For	example,	secretory	intraepithelial	cells	release	directly	to	the	epithelial	surfaces.	They	are	known
as	intraepithelial	glands.	Dense	regular	tissue	is	also	found	in	the	fascia	(aponeurosis)	of	the	abdominal	muscles,	where	fibers	are	oriented	in	different	directions	because	stretching	are	coming	from	different	directions.	The	proportion	of	each	tissular	component	depends	on	the	type	of	connective	tissue	proper	(adapted	from	Krstić,	1989).	Epithelium
receives	different	names	depending	on	where	it	is	located.	Blood	vessels	invasion	forms	openings	in	the	bone	walls	referred	as	nutrient	foramens.	Figure	5.	This	higher	value	is	a	consequence	of	the	friction	of	the	blood	inside	the	blood	vessels,	mainly	in	the	small	diameter	blood	vessels.	The	inner	layer	is	in	contact	with	the	bone	tissue,	and	consists	of
mineralized	extracellular	matrix	that	is	continuous	with	the	extracellular	matrix	of	the	bone.	Thus,	they	may	be	found	scattered	in	some	connective	tissues,	as	thin	bundles	in	the	dermis	attached	to	the	hair	follicles,	and	organized	in	layers	in	the	digestive	duct.	3.	A	70	kg	body	contains	around	5	to	6	liters	of	blood.	It	could	be	thought	that	epithelial
cells	are	non-moving	cells	because	of	the	strength	and	high	number	of	cell	adhesions	between	each	other.	Cartilage	is	a	semi-rigid	structure	that	maintains	the	shape	of	several	organs,	covers	the	surface	of	bones	in	the	joints,	and	is	the	main	supporting	tissue	during	embryonic	development,	when	bones	are	not	yet	present.	For	example,	it	keeps
relatively	constant	the	body	temperature	and	pH	of	tissues.	On	the	other	hand,	when	stretching	disappears	there	is	an	inhibition	of	the	cell	cycle.	Page	9	Connective	tissues	are	main	components	of	the	animal	body.	Extracellular	matrix,	besides	water,	contains	abundant	type	II	collagen	and	proteoglycans,	mainly	aggrecan	and	chondroitin	sulfate.	Son
un	variado	tipo	de	tejidos	que	se	caracterizan	por	la	gran	importancia	de	su	matriz	extracelular,	la	cuál,	en	la	mayoría	de	los	casos,	es	la	principal	responsable	de	su	función.	This	growth	is	known	as	appositional	growth.	They	are	both	engage	with	the	bone	physiology	(mineralization	and	osteoclast	activity)	and	are	an	important	source	of	circulating
adiponectin.	Some	mesenchymal	cells	gather	around	these	new	strips	and	differentiate	into	osteoblasts,	which	start	to	synthesize	bone	extracellular	matrix.	Figure	4.	Main	differences	between	white	fat	and	brown	fat	(adapted	from	Fruhbeck	et	al.,	2009)	It	is	not	well-known	the	differentiation	paths	of	adipocytes	from	stem	cells.	Blood	contributes	to
the	general	body	homeostasis.	2010.	Brown	versus	white	adipose	tissue:	a	mini-review.	Bone	trabeculae	are	the	walls	of	vascular	cavities.	The	external	lamina	is	similar	to	the	epithelium	basal	lamina.	Está	constituido	por	células	especializadas	en	procesar	información.	Elastic	cartilage	does	not	become	bone	and	it	is	not	capable	of	self-repairing.	They
contain	specific	granules	which	are	stained	by	basic	dyes	such	as	haematoxylin.	Isogenous	groups,	2	to	4	chondrocytes,	are	not	easily	distinguished.	Reciben	dicha	información	del	medio	interno	o	externo,	la	integran	y	producen	una	respuesta	que	envían	a	otras	células,	sobre	todo	a	las	células	musculares.	Exocrine	glands	release	their	products	to
internal	cavities	or	to	the	exterior	of	the	body.	This	happens	in	particular	neuronal	structures	known	as	synapses,	which	consist	of	a	presynaptic	element,	a	synaptic	cleft,	and	a	postsynaptic	element.	In	mammals,	erythrocytes	lack	nucleus	so	that	all	nucleated	cells	in	the	blood	are	leukocytes.	Features	Ccartilage	is	mostly	an	avascular	tissue,	lacking
blood	and	lymphatic	vessels,	and	without	nerve	terminals.	Cells	2.	The	ultrastructural	features	of	fibrous	cartilage	are	similar	to	those	of	hyaline	cartilage.	2016.	It	shows	a	broad	distribution	since	it	can	be	found	almost	in	every	organ	of	the	body,	both	in	the	inner	and	outer	parts.	Loose	connective	tissue	is	often	found	surrounding	the	elastic
connective	tissue	providing	cohesion.	There	are	two	types	of	secondary	bone:	compact	and	trabecular	bones.	Support,	nutrition	and	storing	are	typical	functions	of	connective	tissues.	Osteogenesis	Osteogenesis	is	the	process	of	bone	formation.	Dermal	and	bone	depots	are	also	prominent.	More	fine	movement	means	smaller	units.	The	smooth	muscle
is	also	known	as	involuntary	muscle.	Thus,	it	is	suggested	that	these	cells	act	at	the	connective	tissue	cooperating	with	mast	cells.	Figure	2.	The	axon,	which	arises	from	the	cell	body	or	a	primary	dendrite,	carries	the	result	of	the	processed	information	to	other	neurons	or	to	muscle	fibers.	The	white	color,	some	times	yellowish,	or	brown	of	the	fat	is
when	the	tissue	is	fresh.	Albumin	is	the	most	abundant	protein	in	the	plasma	(54	%	of	the	total	protein	content)	and	perform	several	functions.	Perichondrium	is	a	layer	of	dense	connective	tissue	that	covers	the	outer	surface	of	the	mature	cartilage.	In	fact,	brown	fat	adipocytes	share	progenitor	cells	with	muscle	cells	(Figure	2).	Endochondral
ossification	can	be	observed.	Furthermore,	there	are	two	types	of	muscle	cells	regarding	the	contraction	speed.	There	are	many	endocrine	glands	which	are	unicellular	and	together	comprise	the	diffuse	endocrine	system.	From	bone	lacunae,	small	ducts	or	canaliculi	are	extended	through	the	bone	lamella.	Among	the	new	molecules	released	to	the
extracellular	matrix,	there	are	two	important	for	the	formation	of	bone:	an	angiogenic	that	attract	blood	vessels	toward	the	interior	of	the	cartilage,	and	a	molecule	that	makes	the	peripheral	mesenchymal	cells	to	differentiate	into	osteoblasts.	In	the	same	way,	the	majority	of	the	epidermis	is	made	up	of	keratinocytes,	but	more	scarce	melanocytes	and
Langerhans	cells	are	found	too.	Fibrous	cartilage	connecting	hyalin	cartilage	to	a	tendon.	Fast	twitch	muscle	cells	are	smaller	and	darker,	with	a	higher	concentration	of	myoglobin	and	more	mitochondria.	Page	10	The	Connective	tissue	proper	contains	several	types	of	cells	and	a	variable	amount	of	extracellular	matrix	made	up	of	fibers	and	ground
substance	(Figure	1).	A.	Animal	tissues.	Adipocytes	are	usually	found	in	large	and	dense	groups	to	form	adipose	tissue,	although	they	can	also	be	found	scattered	in	the	loose	connective	tissue.	Bone	of	a	mouse	(tissue	decalfication	and	staining	with	haematoxylin	and	eosin).	Actually,	they	use	the	circulatory	system	to	travel	through	the	body.	Unlike
osteocytes,	chondrocytes	are	not	connected	by	cytoplasmic	processes.	In	adults,	the	main	hematopoietic	centers	are	bones:	cranial	bones,	pelvis,	vertebrae,	sternum,	and	regions	near	the	epiphisis	of	the	femur	and	humerus.	It	is	the	main	component	of	the	umbilical	cord,	where	it	forms	a	spiral	structure	called	Wharton	jelly.	The	middle	layer	can	not
be	distinguished.	Sport	health.	In	those	parts	of	the	body	under	mechanical	stress,	adipocytes	are	grouped	in	lobes	separated	by	layers	of	connective	tissue	known	as	septa	(Figure	4),	which	are	more	or	less	thick	depending	on	the	mechanical	forces	that	they	have	to	withstand.	A	nucleation	zone	of	ossification	is	generated,	and	the	process	of
maturation	of	mesenchymal	cells	into	osteoblasts	is	repeated	at	the	border,	so	that	the	trabeculae	grow.	Many	other	tissues	are	formed	from	mesechymal	tissue:	other	connective	tissues,	cartilage,	bone,	the	majority	of	blood	and	lymphatic	systems,	as	well	as	some	smooth	muscle.	They	proliferate	and	differentiate	into	most	of	the	cell	types	of	the
epithelial	layer.	Skeletal	muscle	and	nerve.	Smooth	muscle	cells	are	20	to	500	µm	in	length	and	8	to	10	µm	in	diameter.	The	majority	of	the	nervous	system	is	made	up	of	cell	bodies	of	neurons	and	glia,	and	by	their	cell	processes.	Dermal	depot	is	involved	in	wound	repairing,	generation	of	hair	follicles	and	termogenesis.	All	blood	cells	develop	from	a
common	stem	cell	that,	in	adult	animals,	is	found	in	the	bone	marrow.	In	fresh	nervous	tissue,	these	areas	are	whitish,	so	they	are	known	as	white	matter.	Other	cell	types,	such	as	mastocytes,	macrophages,	leukocytes,	dispersed	fibroblasts,	and	undifferentiated	adipocytes,	can	also	be	found	among	the	mature	white	adipocytes	and	in	the	septa.
Perichondrium	has	an	external	layer,	called	fibrous	perichondrium,	composed	of	fibrous	connective	tissue	containing	collagen	fibers	and	fibroblasts,	and	an	internal	layer	called	chondrogenic	perichondrium,	where	chondrogenic	cells	and	chondroblasts	are	found.	Cadherins	mediate	these	two	last	cell	junctions,	connecting	the	cytoskeleton	of	adjoining
cells	and	providing	cohesion	and	strength	to	the	whole	epithelium.	It	is	also	responsible	for	controlling	many	vital	functions	such	as	breathing,	digestion,	heart	blood	pumping,	regulation	of	blood	flow,	control	of	endocrine	system,	and	many	others.	Besides	the	innervation	by	nerve	terminals,	smooth	muscle	cells	may	be	contracted	by	autocrine	and
paracrine	chemical	signals.	There	are	tissues	called	chondroid	that	show	intermediate	features	between	cartilage	and	bone.	Fibroblast	The	typical	cell	type	of	connective	tissue	proper	is	the	fibroblast	(Figure	3).	In	the	encephalon	(brain),	the	gray	matter	is	usually	found	superficially	whereas	in	the	spinal	cord	is	found	in	deeper	locations.	In	mammals,
erythrocyte	can	be	regarded	as	a	highly	modified	cell	for	this	function	because	it	has	no	nucleus	and	lacks	mitochondria	and	other	cellular	organelles.	She	smooth	muscle	is	found	in	many	places	of	the	body,	where	the	smooth	muscle	cells	are	organized	in	different	ways	according	to	their	functions.	Bibliography	↷	Bibliografía	Benjamin	N,	Evans	EJ.
However,	the	concentration	of	actin	and	tropomyosin	is	similar	in	both	types	of	muscle	cells.	Intercalated	discs	are	made	up	of	many	cell	adhesion	complexes,	mainly	desmosomes	and	adherent	junctions.	131:	242-256.	D.	Glial	cells.	It	lacks	blood	and	lymphatic	vessels,	excepting	two	arteries	and	one	vein	that	communicate	the	embryo	with	the
placenta.	There	are	other	like	resistin	and	adiponectin.	They	are	very	important	during	the	defense	against	bacterial	infections.	Microscopy	images	show	these	cells	with	many	holes	inside	because	the	standard	histological	processing	removes	lipids	from	the	tissue.	Brown	fat	Adipose	is	a	specialized	connective	tissue	that	functions	as	the	major
storage	site	for	lipids.	It	is	found	in	the	outer	ear,	Eustachian	ducts,	epiglottis,	and	larynx.	Connective	proper	distribution	in	several	organs.	Secretory	cells	are	usually	grouped	to	from	glands,	although	it	is	not	always	so.	Cell	types	Types	of	bone	cells	Osteoblasts	are	cells	specialized	in	synthesizing	bone	extracellular	matrix,	and	responsible	for	bone
growth	and	remodeling.	Figure	6.	Current	Orthopaedics,	12(4),	251-257.	Blood	vessels,	more	abundant	than	in	the	white	fat	tissue,	and	nerves	run	through	this	connective	tissue.	There	are	around	15	actin	filaments	per	myosin	filament	(the	ratio	in	the	striated	skeletal	muscle	is	6	to	1).	The	organization	of	the	initial	bone	matrix	is	referred	as
immature	or	reticular.	1)	Communication	pathway.	They	are	grouped	under	special	epithelia.	Agranular	leukocytes	lack	specific	granules	in	the	cytoplasm,	but	they	have	a	small	population	of	nonspecific	granules.	It	happens	even	with	severe	spinal	cord	damages.	Salter	DM.	Morphologically,	neurons	can	be	divided	in	three	compartments:	cell	body	or
soma	(where	the	nucleus	of	the	cell	is	located),	axon	and	dendrites.	Smooth	muscle	Muscle	tissue	produces	the	body	and	organs	movement.	White	adipose	tissue	stainned	with	Masson's	Trichrome.	The	remaining	of	the	extracellular	matrix	is	composed	of	organic	molecules,	including	highly	abundant	collagen	fibers	and	smaller	amounts	of
glycosaminoglycans.	Spinal	cord.	Central	nervous	system	Peripheral	nervous	system	Nervous	tissue	constitutes	the	central	nervous	system,	including	the	brain	and	spinal	cord,	as	well	as	the	peripheral	nervous	system,	including	nerve	ganglia,	nerves	and	neurons	scattered	throughout	the	body.	Mesenchyme.	3:	4-9.	They	are	a	diverse	group	of	tissues
characterized	by	the	prominence	of	the	extracellular	matrix,	which	performs	salient	roles	in	the	tissue	functions.	Intramembranous	ossification.	Cells	synthesizing	these	fibers	are	fibroblasts	called	reticular	cells.	These	structures	are	induced	by	the	underlying	mesoderm.	Bibliografía	↷	Bibliografía	Frühbeck	G,	Sesma	P,	Burrell	MA.	Osteblasts	enter
the	ossification	area	thanks	to	this	blood	vessels	invasion	and,	as	soon	as	they	are	inside,	start	to	synthesize	bone	matrix.	Each	organ	of	the	body	is	formed	by	several	types	of	tissues.	It	is	made	up	of	muscle	cells	that	have	the	ability	of	decrease	their	length.	Cardiomyocytes	are	attached	to	one	another	by	the	so-called	intercalated	discs,	which	can	be
observed	as	dark	strips	after	general	histological	staining.	Although	white	fat	tissue	can	be	found	in	different	locations	of	the	body,	it	is	mainly	found	in	the	subcutaneous	and	abdominal	regions.	The	variety	of	cartilages	is	wider	in	other	vertebrates.	There	are	also	neurotransmitters	released	outside	synapses	with	neuromodulator	roles,	and	the	so-
called	neuroendocrine	cells	release	hormones	that	affect	other	parts	of	the	organism.	Four	to	seven	types	of	collagen	have	been	found	in	fibrous	cartilage	depending	on	where	it	is	located.	Specific	granules	contain	lysozymes,	complement	activators,	collagenases,	and	other	enzymes.	Muscle	cells	are	organized	in	bundles	or	in	sheets.	Some	epithelial
cells,	and	other	types	of	cells,	release	substances	within	the	surrounding	tissue,	but	they	are	not	intended	to	enter	the	bloodstream.	Brown	fat	is	innervated	by	the	sympathetic	nervous	system,	that	after	releasing	noradrenaline	leads	to	brown	adipocytes	to	degrade	lipids	and	generate	heat.	The	trachea	epithelium	consists	of	at	least	6	cellular	types.
Semithin	section	stained	with	methylene	blue.	It	can	be	regarded	as	a	rather	unusual	connective	tissue	since	it	has	very	little	extracellular	matrix.	Journal	of	anatomy.	It	integrates	all	the	incoming	information	and	directs	the	outcome	to	the	cell	body,	where	more	integration	is	produced.	Agranular	leukocytes	include	lymphocytes	and	monocytes.
Osteocyte	cellular	processes	are	inside	these	small	channels.	The	stimuli	are	translated	to	the	neuron	language:	electrical	potentials	that	propagate	through	their	plasma	membranes.	Elastic	cartilage.	Leukocytes	and	platelets	are	found	a	little	higher	forming	a	whitish	layer.	Histologists	further	classify	connective	tissue	in	several	subtypes:	connective
proper,	adipose,	cartilage,	bone,	and	blood.	Mechanical	forces	are	detected	by	membrane	receptors	that	are	activated	when	the	cell	is	stretched,	allow	the	entrance	of	calcium	into	the	cell,	and	begins	a	signaling	cascade	that	activates	B	cyclin,	a	molecule	that	favors	the	cell	cycle.	The	structure	and	function	of	the	pericellular	matrix	of	articular
cartilage.	When	secretory	cells	leave	a	large	space	where	the	products	can	be	released,	the	organization	is	called	alveolar	(Figure	2).	1)	Mesenchymal	cells,	2)	condensation	of	mesenchymal	cells,	3)	cartilage	differentiation,	4)	formation	of	bone	collar	from	perichondrium	(cells	surrounding	the	cartilage),	5)	hypertrophy	of	chondrocytes	and
mineralization	of	extracellular	matrix,	6)	invasion	by	blood	vessels,	7)	death	of	hypertrophied	chondrocytes	by	apoptosis,	8)	increase	in	bone	length	by	proliferation	at	the	cartilage	growth	plates,	9)	secondary	ossification	centers	at	the	epiphysis,	10)	increase	in	length,	11)	cartilage	disappears,	excepting	the	articular	cartilage,	and	the	bone	stops
elongation.	Polarization	is	another	feature	of	epithelial	tissues.	All	these	non-resident	cells	are	involved	in	immune	functions	and	are	able	to	move	through	the	extracellular	matrix.	Figura	1.	The	striations	are	a	consequence	of	the	disposition	of	actin	and	myosin	filaments	in	the	cytoplasm.	The	dense	vascularization	also	contribute	to	the	brownish
color.	It	is	also	involved	in	the	control	of	the	body	metabolism	by	releasing	several	hormones,	cytokines,	proteins,	specific	lipids,	and	mi-RNAs.	Two	types	of	adipose	tissue	are	found:	white	fat	(or	unilocular)	with	adipocytes	containing	a	large	lipid	droplet,	and	brown	fat	(or	multilocular)	with	adipocytes	containing	many	small	lipid	droplets.	For
example,	the	adipocytes	of	well-fed	animals	kept	in	warm	environments	look	like	white	fat	adipocytes.	Branched	exocrine	gland.	It	is	mainly	a	consequence	of	the	increase	in	size	of	adipocytes	(hypertrophy),	as	well	as	a	recruitment	of	new	adipocytes	by	proliferation	of	precursor	cells	(hyperplasia).	Functional	relevance	and	implications	in	obesity	and
type	2	diabetes.	White	adipose	tissue	also	performs	an	endocrine	function	by	releasing	some	molecules	called	adipokynes	that	influence	the	insulin	activity	and	the	general	homeostais	of	metabolism.	The	blood	flux	has	to	be	tightly	adjusted	because	the	nervous	tissue	is	quickly	damaged	under	low	oxygen	levels.	Mucous	(also	known	as	gelatinous)
connective	tissue	looks	like	gelatin.	Figure	5.	The	molecules	to	be	released	are	no	exocytosed	immediately	after	they	are	synthesized,	but	they	are	stored	in	vesicles	until	a	release	signal	arrives.	5)	Bone	trabecula	with	osteblasts	in	the	periphery,	osteocytes	inside,	and	osteoclasts	at	the	bone	surface.	Stem	cellls	translational	medicine.	The	appearance
of	the	brown	fat	adipocytes	may	change	under	different	conditions.	After	a	compaction	process,	chondrocytes	proliferate	to	form	cartilage,	which	will	be	the	scaffold	to	build	the	bone.	Highly	specialized	cells	in	information	processing	(neurons	and	glia)	form	the	nervous	tissue.	Extracellular	matrix	is	synthesized	by	chondrocytes	and	chondroblasts,
and	can	be	removed	by	chondroblasts.	These	non-resident	cells	are	mast	cells,	macrophages,	plasmatic	cells	and	the	different	types	of	leukocytes,	which	are	intermingled	with	fibroblasts.	During	the	embryonary	period,	glands	are	originated	from	the	covering	epithelium	(Figure	1),	and	they	become	exocrine	or	endocrine	glands	depending	on	where
they	release	their	products.	171:	1-15.	Obesity	review.	Epithelium	may	have	apical	structures	such	as	microvilli,	cilia	and	flagella.	Figure	2.	Elastic	cartilage	shows	little	extracellular	matrix	containing	highly	amount	of	branched	elastic	fibers	that	may	account	for	20	%	of	the	dry	weight	and	contribute	to	the	mechanical	properties	of	the	tissue.	They
also	contain	glycogen	granules.	Cytokeratins	are	the	typical	intermediate	filaments	of	epithelial	cells.	They	are	composed	of	type	III	collagen,	that	makes	thinner	(around	150	nm	in	diameter),	branched	and	anastomosed	fibers,	containing	a	high	proportion	of	carbohydrates.	The	cell	contraction	produces	movement	of	body	parts,	and	therefore	allows
the	movement	of	animals	from	a	place	to	another.	Among	white	fat	adipocytes,	there	are	cells	showing	morphological	features,	and	possibly	functions,	similar	to	those	of	brown	fat	adipocytes,	but	they	are	developed	from	white	fat	adipocytes.	The	main	function	of	nervous	tissue	is	the	processing	of	information	coming	from	the	external	and	internal
environments,	and	then	triggers	a	response.	The	main	function	of	dense	connective	tissue	is	to	withstand	mechanical	forces.	Periosteum	is	attached	to	the	bone	by	collagen	bundles	embedded	in	the	calcified	bone	matrix.	Secretion	is	the	release	of	substances	from	cells	to	the	extracellular	milieu,	having	these	substances	a	physiological	purpose.	C.
They	are	locked	in	extracellular	matrix	cavities	(bone	lacunae),	and	look	like	spiders	with	long	legs.
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