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T	cell	histology

At	a	microscopic	level,	we	are	all	composed	of	cells.	Look	at	yourself	in	a	mirror	--	what	you	see	is	about	10	trillion	cells	divided	into	about	200	differen​t	types.	Our	muscles	are	made	of	muscle	cells,	our	livers	of	liver	cells,	and	there	are	even	very	specialized	types	of	cells	that	make	the	enamel	for	our	teeth	or	the	clear	lenses	in	our	eyes!If	you	want	to
understand	how	your	body	works,	you	need	to	understand	cells.	Everything	from	reproduction	to	infections	to	repairing	a	broken	bone	happens	down	at	the	cellular	level.	If	you	want	to	understand	new	frontiers	like	biotechnology	and	genetic	engineering,	you	need	to	understand	cells	as	well.Anyone	who	reads	the	paper	or	any	of	the	scientific
magazines	(Scientific	American,	Discover,	Popular	Science)	is	aware	that	genes	are	BIG	news	these	days.	Here	are	some	of	the	terms	you	commonly	see:BiotechnologyGene	splicingHuman	genomeGenetic	engineeringRecombinant	DNAGenetic	diseasesGene	therapyDNA	mutationsDNA	fingerprinting	or	DNA	profiling​Gene	science	and	genetics	are
rapidly	changing	the	face	of	medicine,	agriculture	and	even	the	legal	system!In	this	article,	we'll	delve	down	to	the	molecular	level	to	completely	understand	how	cells	work.	We'll	look	at	the	simplest	cells	possible:	bacteria	cells.	By	understanding	how	bacteria	work,	you	can	understand	the	basic	mechanisms	of	all	of	the	cells	in	your	body.	This	is	a
fascinating	topic	both	because	of	its	very	personal	nature	and	the	fact	that	it	makes	these	news	stories	so	much	clearer	and	easier	to	understand.	Also,	once	you	understand	how	cells	work,	you	will	be	able	to	answer	other	related	questions	like	these:What	is	a	virus	and	how	does	it	work	at	the	molecular	level?What	is	an	antibiotic	and	how	do
antibiotics	work?	Why	don't	antibiotics	kill	normal	cells?What	is	a	vitamin,	and	why	do	we	need	to	take	them	every	day?How	do	poisons	work?What	does	it	mean	to	be	alive,	at	least	at	the	cellular	level?All	of	these	questions	have	obvious	answers	once	you	understand	how	cells	work	--	so	let's	get	started!	T-cell	lymphomas	make	up	less	than	15%	of
non-Hodgkin	lymphomas	in	the	United	States.	These	are	types	of	lymphoma	that	affect	T	lymphocytes.	There	are	many	types	of	T-cell	lymphoma,	but	they	are	all	fairly	rare.	T-lymphoblastic	lymphoma/leukemia	This	disease	accounts	for	about	1%	of	all	lymphomas.	It's	most	common	in	teens	or	young	adults,	with	males	being	affected	more	often	than
females.	It	can	be	considered	either	a	lymphoma	or	a	type	of	acute	lymphoblastic	leukemia	(ALL),	depending	on	how	much	of	the	bone	marrow	is	involved	(leukemias	have	more	bone	marrow	involvement).	The	cancer	cells	are	very	early	forms	of	T	cells.		It	often	starts	in	the	thymus	(a	small	organ	behind	the	breastbone	and	in	front	of	the	heart,	which
is	where	many	T	cells	are	made),	and	can	grow	into	a	large	tumor	in	the	mediastinum	(the	area	between	the	lungs).	This	can	cause	trouble	breathing	and	swelling	in	the	arms	and	face.	This	lymphoma	is	fast-growing,	but	if	it	hasn’t	spread	to	the	bone	marrow	when	it	is	first	diagnosed,	the	chance	of	curing	it	with	chemotherapy	is	quite	good.	Often,	the
lymphoma	form	of	this	disease	is	treated	in	the	same	way	as	the	leukemia	form.	For	more	information,	see	Acute	Lymphocytic	Leukemia	(Adults).	Peripheral	T-cell	lymphomas	These	are	uncommon	types	of	lymphoma	that	develop	from	more	mature	forms	of	T	cells.	Cutaneous	T-cell	lymphomas	(mycosis	fungoides,	Sezary	syndrome,	and	others):	These
lymphomas	start	in	the	skin.	Skin	lymphomas	account	for	about	5%	of	all	lymphomas.	See	Lymphoma	of	the	Skin.	Adult	T-cell	leukemia/lymphoma:	This	lymphoma	is	caused	by	infection	with	a	virus	called	HTLV-1.	It	is	rare	in	the	United	States,	and	much	more	common	in	Japan,	the	Caribbean,	and	parts	of	Africa	–	where	infection	with	HTLV-1	is	more
common.	It	can	affect	the	bone	marrow	(where	new	blood	cells	are	made),	lymph	nodes,	spleen,	liver,	skin,	and	other	organs.	There	are	4	subtypes:	The	smoldering	subtype	tends	to	grow	slowly,	many	times	has	no	symptoms,	and	has	a	good	prognosis.	The	chronic	subtype	also	grows	slowly	and	has	a	good	prognosis.	The	acute	subtype	is	the	most
common.	It	grows	quickly	like	acute	leukemia,	so	it	needs	to	be	treated	right	away.	The	lymphoma	subtype	grows	more	quickly	than	the	chronic	and	smoldering	types,	but	not	as	fast	as	the	acute	type.	Angioimmunoblastic	T-cell	lymphoma:	This	lymphoma	accounts	for	about	4%	of	all	lymphomas.	It	is	more	common	in	older	adults.	It	tends	to	involve
the	lymph	nodes	and	bone	marrow	as	well	as	the	spleen	or	liver,	which	can	become	enlarged.	People	with	this	lymphoma	usually	have	fever,	weight	loss,	and	skin	rashes	and	often	develop	infections.	This	lymphoma	often	progresses	quickly.	Treatment	is	often	effective	at	first,	but	the	lymphoma	tends	to	come	back	(recur).	Extranodal	natural	killer/T-
cell	lymphoma,	nasal	type:	This	rare	type	often	involves	the	upper	airway	passages,	such	as	the	nose	and	upper	throat,	but	it	can	also	invade	the	skin,	digestive	tract,	and	other	organs.	It	is	much	more	common	in	parts	of	Asia	and	South	America.	Cells	of	this	lymphoma	are	similar	in	some	ways	to	natural	killer	(NK)	cells,	another	type	of	lymphocyte.
Enteropathy-associated	intestinal	T-cell	lymphoma	(EATL):	EATL	is	a	lymphoma	that	occurs	in	the	lining	of	the	intestine.	This	lymphoma	is	most	common	in	the	small	intestine,	but	can	also	occur	in	the	colon.	Symptoms	can	include	severe	abdominal	(belly)	pain,	nausea,	vomiting	and	bleeding	from	the	intestine.	This	lymphoma	occurs	in	some	people
with	celiac	disease	(also	called	gluten-sensitive	enteropathy).	Celiac	disease	is	an	autoimmune	disease	in	which	eating	gluten,	a	protein	found	mainly	in	wheat	and	barley,	causes	the	immune	system	to	attack	the	lining	of	the	intestine	and	other	parts	of	the	body.	It	is	rare	among	people	who	have	had	celiac	disease	since	childhood,	and	is	more	common
in	people	diagnosed	as	older	adults.	This	lymphoma	is	more	common	in	men	than	women.	Prior	to	2016,	EATL	was	divided	into	2	subtypes:	Type	I	and	Type	II.	In	2016,	the	World	Health	Organization	renamed	Type	II	EATL	as	monomorphic	epitheliotropic	intestinal	T	cell	lymphoma	(MEITL)	and	considers	it	a	separate	disease.	MEITL	is	not	linked	to
celiac	disease.	Anaplastic	large	cell	lymphoma	(ALCL):	About	2%	of	lymphomas	are	of	this	type.	It	is	more	common	in	young	people	(including	children),	but	it	can	also	affect	older	adults.	This	type	of	lymphoma	tends	to	be	fast-growing,	but	many	people	with	this	lymphoma	can	be	cured.		There	are	different	forms	of	ALCL:		Primary	cutaneous	ALCL
only	affects	the	skin.	This	is	discussed	in	more	detail	in	Lymphoma	of	the	Skin.	Systemic	ALCL	can	affect	the	lymph	nodes	and	other	organs,	including	the	skin.	Systemic	ALCL	is	divided	into	2	types	based	on	whether	the	lymphoma	cells	have	a	change	in	the	ALK	gene.	ALK-positive	ALCL	is	more	common	in	younger	people	and	tends	to	have	a	better
prognosis	(outlook)	than	the	ALK-negative	type.	Breast	implant-associated	ALCL	is	a	rare	type	of	ALCL	that	can	develop	in	the	breasts	of	women	who	have	had	implants.	It	seems	to	be	more	likely	to	occur	if	the	implant	surfaces	are	textured	(as	opposed	to	smooth).			Peripheral	T-cell	lymphoma,	not	otherwise	specified	(PTCL,	NOS):	This	name	is	given
to	T-cell	lymphomas	that	don’t	readily	fit	into	any	of	the	groups	above.	Most	people	diagnosed	with	these	lymphomas	are	in	their	60s.	These	lymphomas	often	involve	the	lymph	nodes,	but	they	can	affect	the	skin,	bone	marrow,	spleen,	liver,	and	digestive	tract,	as	well.	As	a	group,	these	lymphomas	tend	to	be	widespread	and	grow	quickly.	Some
patients	respond	well	to	chemotherapy,	but	over	time	these	lymphomas	tend	to	become	harder	to	treat.	1	What	Are	Examples	of	Similes	in	Romeo	and	Juliet?	2	How	Many	Teaspoons	of	Minced	Garlic	Equals	One	Clove?	3	What	Are	the	Seven	Weather	Elements?	4	What	Are	the	Steps	of	Presidential	Impeachment?	5	Is	a	Revocable	Trust	Right	for
Protecting	Your	Assets?	1	What	Is	the	Average	Age	of	a	Freshman,	Sophomore,	Junior	and	Senior?	2	8	Simple	Ways	You	Can	Make	Your	Workplace	More	LGBTQ+	Inclusive	3	How	Many	Gallons	Does	64	Fluid	Ounces	Equal?	4	What	Is	the	Opposite	of	a	Democracy?	5	What	Sweets	Start	With	the	Letter	'E'?	1	What	Are	Solutions	to	Cultism	in	Nigeria?	2
What	Is	the	Width	and	Length	of	the	Average	Car?	3	What	Is	the	Equation	C6H12O6	+	6O2	-->	6CO2	+	6H2O	+	Energy?	4	How	Do	You	Check	Gucci	Serial	Numbers?	5	How	Many	Sides	Does	a	Cube	Have?	Histology	is	defined	as	the	scientific	study	of	the	microscopic	structure	(microanatomy)	of	cells	and	tissues.	The	term	"histology"	comes	from	the
Greek	words	"histos,"	meaning	tissue	or	columns,	and	"logia,"	which	means	study.	The	word	"histology"	first	appeared	in	a	1819	book	written	by	German	anatomist	and	physiologist	Karl	Meyer,	tracing	its	roots	back	to	17th-century	microscopic	studies	of	biological	structures	performed	by	Italian	physician	Marcello	Malpighi.	Courses	in	histology	focus
on	the	preparation	of	histology	slides,	relying	on	previous	mastery	of	anatomy	and	physiology.	Light	and	electron	microscopy	techniques	are	usually	taught	separately.	The	five	steps	of	preparing	slides	for	histology	are:	Fixing	Processing	Embedding	Sectioning	Staining	Cells	and	tissues	must	be	fixed	to	prevent	decay	and	degradation.	Processing	is
required	to	prevent	excessive	alteration	of	tissues	when	they	are	embedded.	Embedding	involves	placing	a	sample	within	a	supporting	material	(e.g.,	paraffin	or	plastic)	so	small	samples	can	be	cut	into	thin	sections,	suitable	for	microscopy.	Sectioning	is	performed	using	special	blades	called	microtomes	or	ultramicrotomes.	Sections	are	placed	on
microscope	slides	and	stained.	A	variety	of	staining	protocols	are	available,	chosen	to	enhance	the	visibility	of	specific	types	of	structures.	The	most	common	stain	is	a	combination	of	hematoxylin	and	eosin	(H&E	stain).	Hematoxylin	stains	cellular	nuclei	blue,	while	eosin	stains	cytoplasm	pink.	Images	of	H&E	slides	tend	to	be	in	shades	of	pink	and
blue.	Toluidine	blue	stains	the	nucleus	and	cytoplasm	blue,	but	mast	cells	purple.	Wright's	stain	colors	red	blood	cells	blue/purple,	while	turning	white	blood	cells	and	platelets	other	colors.	Hematoxylin	and	eosin	produce	a	permanent	stain,	so	slides	made	using	this	combination	may	be	kept	for	later	examination.	Some	other	histology	stains	are
temporary,	so	photomicrography	is	necessary	in	order	to	preserve	data.	Most	of	the	trichrome	stains	are	differential	stains,	where	a	single	mixture	produces	multiple	colors.	For	example,	Malloy's	trichrome	stain	colors	cytoplasm	pale	red,	the	nucleus	and	muscle	red,	red	blood	cells	and	keratin	orange,	cartilage	blue,	and	bone	deep	blue.	The	two
broad	categories	of	tissues	are	plant	tissue	and	animal	tissue.	Plant	histology	usually	is	called	"plant	anatomy"	to	avoid	confusion.	The	main	types	of	plant	tissues	are:	Vascular	tissue	Dermal	tissue	Meristematic	tissue	Ground	tissue	In	humans	and	other	animals,	all	tissue	may	be	classified	as	belonging	to	one	of	four	groups:	Nervous	tissue	Muscle
tissue	Epithelial	tissue	Connective	tissue	Subcategories	of	these	main	types	include	epithelium,	endothelium,	mesothelium,	mesenchyme,	germ	cells,	and	stem	cells.	Histology	may	also	be	used	to	study	structures	in	microorganisms,	fungi,	and	algae.	A	person	who	prepares	tissues	for	sectioning,	cuts	them,	stains	them,	and	images	them	is	called	a
histologist.	Histologists	work	in	labs	and	have	highly	refined	skills,	used	to	determine	the	best	way	to	cut	a	sample,	how	to	stain	sections	to	make	important	structures	visible,	and	how	to	image	slides	using	microscopy.	Laboratory	personnel	in	a	histology	lab	include	biomedical	scientists,	medical	technicians,	histology	technicians	(HT),	and	histology
technologists	(HTL).	The	slides	and	images	produced	by	histologists	are	examined	by	medical	doctors	called	pathologists.	Pathologists	specialize	in	identifying	abnormal	cells	and	tissues.	A	pathologist	can	identify	many	conditions	and	diseases,	including	cancer	and	parasitic	infection,	so	other	doctors,	veterinarians,	and	botanists	can	devise	treatment
plans	or	determine	whether	an	abnormality	led	to	death.	Histopathologists	are	specialists	who	study	diseased	tissue.	A	career	in	histopathology	typically	requires	a	medical	degree	or	doctorate.	Many	scientists	in	this	discipline	have	dual	degrees.	Histology	is	important	in	science	education,	applied	science,	and	medicine.	Histology	is	taught	to
biologists,	medical	students,	and	veterinary	students	because	it	helps	them	understand	and	recognize	different	types	of	tissues.	In	turn,	histology	bridges	the	gap	between	anatomy	and	physiology	by	showing	what	happens	to	tissues	at	the	cellular	level.	Archaeologists	use	histology	to	study	biological	material	recovered	from	archaeological	sites.
Bones	and	teeth	are	most	likely	to	provide	data.	Paleontologists	may	recover	useful	material	from	organisms	preserved	in	amber	or	frozen	in	permafrost.	Histology	is	used	to	diagnose	diseases	in	humans,	animals,	and	plants	and	to	analyze	the	effects	of	treatment.	Histology	is	used	during	autopsies	and	forensic	investigations	to	help	understand
unexplained	deaths.	In	some	cases,	a	cause	of	death	may	be	evident	from	microscopic	tissue	examination.	In	other	cases,	the	microanatomy	may	reveal	clues	about	the	environment	after	death.	(1)	In	spreadsheet	applications,	a	cell	is	a	box	in	which	you	can	enter	a	single	piece	of	data.	The	data	is	usually	text,	a	numeric	value,	or	a	formula.	The	entire
spreadsheet	is	composed	of	rows	and	columns	of	cells.	A	spreadsheet	cell	is	analogous	to	a	field	in	database	management	systems.	Individual	cells	are	usually	identified	by	a	column	letter	and	a	row	number.	For	example,	D12specifies	the	cell	in	column	D	and	row	12.	(2)	In	communications	and	networking,	a	fixed-size	packet	of	data.	(3)	In
cellulartelephone	systems,	a	geographic	area.	(4)	Short	for	cellular	phone.	(5)	On	a	DVD,	a	cell	is	a	unit	of	playback	of	real-time	data.	Each	cell	is	identified	by	a	unique	set	of	numbers.	On	a	basic	DVD,	the	cells	would	be	represented	to	the	viewer	as	chapters.
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