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																																																																																										EPITHELIUM		

	LOCATION	:		

1. Covers	body	surfaces	(	epidermis	of	the	skin	)		
2. Lines	cavities	of	open	organs	(	organs	of	the	digestive	system	)		
3. Secretory	portion	of	glands	and	their	ducts		

ORIGIN	:		

Epithelium	is	derived	from	one	of	3	embryonic	layers	(	mesoderm	,	ectoderm	,endoderm	)	:	

• Epithelium	that	lines	the	oral	+	nasal	cavities	->	ectoderm		
• Epithelium	that	lines	the	digestive	tract	and	resp.	sys	.	->	endoderm		
• Epithelium	that	lines	the	vascular	sys.	->	mesoderm		

NOTE	:	in	epithelium	it’s	mostly	cells	,	unlike	CT	where	there	is	a	matrix	(	due	to	the	spaces	between	
cells)	

FUNCTION	:		

1. Cover	+	protect	organs	from	mechanical	+	chemical	damage		
2. Prevent	the	loss	of	moisture	from	the	epidermis	(	in	cases	of	severe	burns	the	person	is	most	

likely	to	die	due	to	the	loss	of	fluid	)		
3. Absorption	(	epithelium	in	the	small	intestine	)		
4. Synthesis	+	secretion	of	enzymes	for	digestion	of	food	(	salivary	gland	)		
5. Excertion	of	waste	products	(	sweat	glands)	
6. Synthesis	+	secretion	of	hormones	that	regulate	vital	body	activities	(	thyroid	gland		)		
7. Sensation	(	taste	buds	of	the	tongue	+	neuroepithelial	cells	of	the	eye	)	

NOTE	:	epithelium	always	rests	on	a	basement	membrane	that	separates	the	epithelium	from	the	
underlying	CT.		

BASAL	LAMINA	CHARECTERISTICS:		

• Thickness	=	20-100	nm		
• Components	:			

1. type	4	collagen		
2. Laminin		
3. Heparan	sulfate	proteoglycan		
4. Entactin		
5. Anchoring	fibrils		

Basement	membrane	=	2	layers	of	basal	laminae	or	lamina	fused	together	+	a	layer	of	reticular	fibers	(	
reticular	lamina	)		

• What	secretes	the	basement	membrane	(	BM)	?	Epithelial	cells	(	only	the	BM	not	the	reticular	
layer	)	reticular	layer	is	secreted	by	CT	cells.	

• Basement	membrane	->	when	seen	by	PA-schiff	+ve	layer	underneath	the	epithelium	in	LM		
• Basal	lamina	->	when	seen	under	the	EM	
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• PAS	=	usually	reddish	+	stains	polysaccharides		
• BM	can’t	be	seen	by	normal	H&E	stain	->	it	will	appear	as	a	space		

	

Nutrition	of	epithelial	cells	=	by	diffusion	of	molecules	from	the	under	laying	CT	.	[	bvs	never	penetrate	
the	epithelial	cells		]	

FUNCTIONS	OF	BM	:	

1. Attachment																																																											
2. Limit	regions		
3. Semipermeable	filter		
4. Cell	to	cell	interaction		
5. Polarity	induction		

	
	
	

CELL	SURFACE	MODIFICATIONS:	

	Epithelial	cells	show	modifications	of	their	cell	mem.	To	->	help	the	cell	perform	it’s	function	+	maintain	
integrity	of	cells	.	

Those	specializations	of	the	epithelial	cells	can	be	seen	on	on	3	surfaces	:	lateral	–	basal	–	apical		

Free	surface	modification	:	cilia	+stereo	cilia+	microvilli		

Lateral	surface	modification	(	cell	to	cell	junction	)	:	gap	junctions	+	adhesive	junctions	+	tight	junctions		

Basal	surface	modification	:	basal	infolding	+	hemi	desmosomes	

MICROVILLI	:		

1. Finger	like	projections	that	are	found	on	the	free	surface	of	some	epithelial	cells		
2. Non	motile		
3. Function	:	increase	the	surface	area	for	absorption	(	columnar	cells	in	the	intestine	)		
4. Contain	a	core	of	actin	filaments	that:	

• Provide	support	+	rigidity	to	the	plasma	membrane		
• Maintain	morphology	of	cells		

Microvilli	+	glycogalyx	=	brush	border	/	striated	border	in	LM	.	

Cell	coat	=	glycogalyx	(	imp.	For	identification	)		

CILIA	:		

1. Hair	like	cytoplasmic	processes	that	extend	from	the	free	surface	of	the	cells	.		
2. Motile			
3. Capable	of	moving	fluid	and	particles	along	the	epithelial	surface	(	pseudo	stratified	epithelium	

of	the	trachea)		

Q:	why	do	we	have	2	BM	in	the	
kidneys	?		

A:	for	filtration	–	and	in	cases	of	
diabetes	the	polyuria	+the	glucose	in	
the	urine	is	due	to	lack	of	filtration.		
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4. Microtubules	(	arranged	in	a	specific	manner	)	–	nine	doubles	[	pairs]	arranged	circularly	
surrounding	2	central	single	microtubules	.	

STEREOCILIA	:	stereo	=	false		

1. Long	microvilli	–	like	structures		
2. Non	motile		
3. Made	of	actin	microfilaments	(	cilia	=	microtubules	)		
4. Found	in	the	epididymis	of	the	male	reproductive	sys.	(	facilitate	absorptive	process)		+	cells	

of	the	inner	ear	(	receptor	device	of	the	receptor	cells	)	

	 Microvilli		 Cilia		 Stereo	cilia		
Description		 finger	like	projections	–	

non	motile	–	actin	
microfilaments	core	–	
(	more	in	number	than	
cilia	)		

Hair	like	cytoplasmic	
processes	–	motile	–
nine	circularly	arranged	
microtubules	
surrounding	2	central	
single	microtubules	–
longer	than	microvilli	

Long	microvilli	–	like	
shape	–	non	motile	–	
made	of	actin	
microfilaments		

Location		 Columnar	cells	of	the	
intestine		

Pseudo	stratified	
epithelium	of	the	
trachea		

Epididymis	of	male	
reproductive	sys.	+	
inner	ear		

Function		 Increase	surface	area	
for	absorption		

Moving	particles	along	
the	epithelial	surface		

Epididymis	–	facilitate	
absorptive	process		
Inner	ear	–	receptor	
device	of	the	receptor	
cells		

	

The	male	reproductive	sys=		epididymis	(	tubules	)	+	testes	.	

LATERAL	SURFACE	MODIFCIATIONS	:		

1-TIGHT	JUNCTION	(	ZONULA	OCCLUDENS	)	:	

Zonula	=	zone	[	around	the	cell	]	/	occludens	=	tight		

1. Belt	like	structure	that	encircles	the	apical	end	of	the	cell	tightly	.		
2. Separates	the	luminal	space	from	the	intercellular	space		
3. No	exchange	of	substances	occurs	in	this	region	(	apical	

membrane	proteins	can’t	pass	to	the	lateral	surface	–	substances	
outside	the	cell	can’t	pass	past	the	tight	junctions	)		

4. The	tight	junc.	Is	always	the	first	one	after	the	free	surface.	
5. Very	strongly	binds	adjacent	cells	together	,	fusion	of	the	cell	

membranes	of	adjacent	cells	by	a	transmembrane	protein	(	
called	occluden	)	–	so	transmembrane	protein	from	plasma	
membrane	and	the	transmembrane	protein	from	the	adjacent	
plasma	membrane	fuse	together.	



	

Done	By	:	Sima	Habrawi		
	

4	

2-ADHESIVE	JUNCTIONS	:	attachment	is	less	than	tight	junction		

1. Space	between	the	cell	membranes	of	adjacent	cells	filled	with	adhesive	materials		
2. Lateral	adhesion	between	epithelial	cells		
3. 2	types	:		

A. Zonula	adherence	(	belt	desmosome)	:	15-	20	nm	space	filled	with	adhesive	material		
B. Macula	adherence	(	spot	desmosome)	:	20-30	nm	space	filled	with	adhesive	

material+intermediate	filaments		
• Both	contain	cadherin	protein	-–	which	only	functions	at	the	presence	of	ca	++.	(	no	ca++	=	

no	attachment	)	+	both	have	intermediate	filaments	S	

	

	

JUNCTIONAL	COMPLEX	=	zonula	occludens	(	tight	junctions	)	+	zonula	adherens	(	modified	
desmosome)	+	desmosomes.	

NOTE	:		

• In	the	zonula	adherence	the	actin	filaments	coming	out	of	them	make	a	web	called	the	
terminal	web	,but	the	actin	filaments	from	the	desmosomes	don’t	have	a	terminal	web.		

• Desmosomes	have	:	macula	(	a	protein	on	the	cell	itself	)	+	adhesive	material	+	intermediate	
filaments)	

• Macula	[	important	for	support	]	in	the	desmosome	contains	a	transmembrane	link	protein		
called	CADHERIN	[	desmogin	]S	

3-GAP	JUNCTION	:	[	not	a	part	of	the	junctional	complex	]	

1. Provides	communication	between	adjacent	cells	-By	exchanging	materials	through	their	plasma	
membrane	.	

2. Signaling	molecules	pass	through	gap	junctions	in	all	cells	except	skeletal	muscle	cells.		
3. Responsible	for	the	heart’s	coordinated	beat.		
4. The	plasma	membrane	of	adjacent	cells	is	provided	with	a	2nm	diameter	channel	that	extends	

between	the	two	cells	and	it	is	surrounded	by	connexon	protein.	
5. The	channels	permit	the	exchange	of	ions	+	small	molecules	between	the	cytoplasm	of	adjacent	

cells	for	intercellular	communication	.		

	BASAL	SURFACE	MODIFICATION	:		

HEMI-DESMOSOMES	:		

1. Location		:found	on	the	inner	aspect	of	the	basal	membrane	of	the	cell	adjacent	to	the	
basement	membrane	.	

2. Function	:	provide	a	mean	for	anchoring	a	type	of	intermediate	filaments	called	tono-	
filaments	to	the	BM	then	to	the	underlying	CT.		

NOTE	:	in	desmosomes	you	have	macula	on	both	sides	in	hemi	desmosomes	you	have	macula	
on	only	one	side	.		
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	BASAL	INFOLDINGS	:				

1. The	infolding	of	the	plasma	membrane	at	the	base	of	some	epithelial	cells.	
2. Location	:	Found	in	the	epithelial	cells	of	the	kidney	tubules	and	the	striated	ducts	of	the	

salivary	glands	.		
3. Function	:	increase	the	surface	area	for	absorptionof	the	cuboidal	cells		to	waste	products	+	

urea	+	ions	from	the	surrounding	tissues	by	active	transport.		
4. Associated	with	a	large	number	of	mitochondria	[to	provide	energy	for	the	active	transport]	
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SPEACLIZED	EPITHELIAL	CELLS	:		

MYOEPITHELIAL	CELLS	:		

1. They	are	from	epithelial	origin	but	have	a	muscle	function	[	because	their	cytoplasm	contains	
actin	and	myosin	filaments	]		

2. Octopus	like	shape	–	many	arms	surrounding	the	glands		
3. Location		:	associated	with	the	secretory	cells	of	glands	[	at	the	basal	surface	]	
4. Function	:	contraction	of	those	cells	regulates	the	flow	of	the	secretory	product	in	mammary	,	

salivary	,	sweat	glands	.			

NEUROEPITHELIAL	CELLS	:		

1. 	Specialized	epithelial	cells	that	have	modified	cilia	or	microvilli	[	that	act	as	receptors	to	
stimulations]	

2. They	are	supported	by	supporting	cells	+	they	are	replaced	upon	damage	by	the	basal	stem	cells		
3. Location:	sensory	organs	EX:	olfactory	cells	and	cells	of	taste	buds	.	
4. They	are	attached	to	nerve	endings	so	they	respond	to	stimulation	&	transport	it	through	the	

nerve	endings.	

JUNCTION		 TIGHT	
JUNCTION		
(ZONULA	
OCCLUENS)	

ADHERENT	
JUNCTION		
(	ZONULA	
ADDHERENS)		

DESMOSOME		
(	MACULA	
ADHERENS	)	

HEMIDESMOSOMES	 GAP	JUNCTION	
	(	NEXUS	)		

MAJOR	
TRANSMEMBRANE	
LINK	PROTEIN		

Occludins		
Claudins		
ZO	proteins		

E-	cadherin		
catenin	
complexes		

Cadherin	family	
proteins		
(Desmogleins	&	
desmocolin	)	

Integrins		 Connexin		

CYTOSKELETON	
COMPONENTS		

actin	filaments		 Actin	filaments		 Intermediate	
filaments	(	
keratins	)	

Intermediate	
filaments		

None		

MAJOR	
FUNCTIONS		

Seals	adjacents	
cells	together	+	
controls	the	
passage	of	
substances	
between	them	+	
seperates	apical	
from	basolateral	
membrane	
domains		

Points	of	linkning	
the	cytoskeletons	
of	adjacent	cells		
Strengthens	+	
stabilizes	nearby	
tight	junctions		

Points	of	strong	
intermediate	
filament	coupling	
between	
adjacent	cells	–	
strengthens	the	
tissue		

Anchors	
cytoskeleton	to	the	
basal	lamina		

Allows	direct	
transfer	of	small	
molecules	and	ions	
from	one	cell	to	
another		

MEDICAL	
SIGNIFICANCE		

Defects	in	
occludins	may	
compromise	the	
fetal	BBB	
leading	to	
severe	
neurological	
disorders.	

Loss	of	E-	
cadherin	in	
epithelial	cell	
tumors		
(	carcinoma	)	
promotes	tumor	
invasion	and	shift	
to	malignancy		

Autoimmunity	
against	
desmogin1	leads	
to	dyshesive	skin	
disorders	–	
reduced	
cohesion	of	
epidermal	cells		

Mutations	in	the	
integrin	B4	gene	are	
linked	to	some	
types	of	
epidermylosis	
bullosa	–	skin	
blistering	disorder		

Mutations	in	
various	types	of	
connexin	genes	–	
linked	to	certain	
types	of	deafness	
and	peripheral	
neuropathy		
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GLANDULAR	EPITHELIUM	

Glandular	epithelium	:	epithelial	cells	with	secretory	function	[originate	from	3	germ	layer	]	–	they	
produce	and	release	a	secretion	that	differs	in	composition	from	the	tissue	fluid	or	blood	.	(	mucus	,	
gastric	secretions	,	sebum	)		

Glandular	epithelium	is:	

1. modified	to	secrete	products	such	as	:	
• Proteins	(	pancreas	–	which	is	a	mixed	gland		an	exocrine	(	bile-	aids	in	digestion	)	

endocrine	(	insulin	)		gland	)		
• Lipids	(sebaceous	glands	–	isolation	of	the	skin	since	the	secrete	sebum	–	protection	

from	external	environment	)	
• Carbohydrates	(	salivary	glands	)	

2. Specialized	in	the	collection	of	waste	products	from	the	blood	stream	to	the	lumen	of	the	gland	
then	excreted	out	(	sweat	glands)	

DEVELOPMENT	OF	EXOCRINE	GLANDS	:	[sweat	glands	+	salivary	glands	]	

1- The	surface	epithelial	cells	[	invajinate	]	grow	down	to	the	underlying	CT	->	an	epithelial	
cord	or	tubule	forms		

2- Specialized	cells	in	the	deepest	layer	become	secretory	and	start	to	secrete	to	the	lumen	.	
3- The	connecting	cells	persist	forming	the	duct	of	the	gland	that	will	transport	the	secretions.		
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DEVELOPMENT	OF	ENDOCRINE	GLANDS	:	[	adrenal	glands]	

1- The	surface	epithelial	cells	[	invajinate	]	grow	down	to	the	underlying	CT	->	an	epithelial	
cord	or	tubule	forms		

2- Specialized	cells	in	the	deepest	layer	become	secretory	and	start	to	secrete	directly	to	the	
blood	(	faster	action	)		

3- The	remaining	cells	the	for	he	epithelial	cord	or	tubule	disappear	leaving	the	acinar	part	of	
the	gland	alone.		

TYPES	OF	GLANDS	:	glands	are	classified	according	to	-	

1- the	#	of	cells	[	unicellular	–	goblet	cells	/	multicellular	–	salivary	glands	]	
2- presecence	or	absence	of	a	duct	system	[	endocrine	or	exocrine	]	
3- the	morphology	of	the	gland	[	acinar	or	tubular	]	
4- branching	of	the	duct	system	[	simple	or	compound	]	
5- the	means	of	discharging	their	secretory	products	–	mode	of	secretion	[	halocrine-	apocrine	

–	merocrine	]	

UNICELLULAR	GLANDS	:	Isolated	glandular	cells		

1- Goblet	cells		[	secret	mucus]	have	a	goblet	shape	–	stained	red	with	PAS	stain		
2- Secretory	granules	that	contain	mucins	are	located	at	the	apical	portion	of	the	gland	while	

the	nucleus	is	at	the	base.		
3- Location	:	b/w	the	simple	columnar	cells	of	the	intestine	–	b/w	the	pseudo	stratified	

epithelium	of	the	resp.	tract.		

Note	:		

• mucus	will	dissolve	during	preparation	that’s	why	it	will	appear	as	an	empty	space		
• goblet	cells	secrete	mucus		which	is	rich	in	carbs	that’s	why	it	appears	red	using	PAS.	
• In	EM	the	nucleus	is	pushed	down	+	there	are	many	apical	e-	lucent	granules	+	e-	dense		

MULTICELLULAR	CELLS	:		

1- 	Consists	of	many	cells	[	either	exocrine	or	endocrine	]		
2- Exocrine	glands	=	secretory	portion	[acinus	]	=	transport	portion	[duct]	
3- Classified	as:	

• simple	[	one	duct	]	or	compound	[	many	ducts	]according	to	their	
branching	of	their	ducts			

• acinar	or	tubular	according	to	morphology	of	their	secretory	units		

TYPES	OF	EXOCRINE	GLANDS	:	[	according	to	duct	and	shape	of		

simple	tubular	glands	–	in	large	intestine	[	also	has	goblet	cells	]								
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			simple	coiled		tubular	gland-	sweat	gland		

simple	acinar	gland	–	sebaceous	gland		

compound	gland	–	salivary	gland		

Simple	branched	tubular	–	lines	the	stomach		

COMPOUND	GLAND	[	salivary	glands	]	:	

Major	salivary	glands	[	outside	the	oral	cavity	]	+	minor	salivary	glands	:	excessively	branched	tubular	
system	–	the	secretory	portions	of	the	gland	have	[	acinar	,	tubular	,tubulo	-acinar	form	]	

Those	glands	are	surrounded	by	CT	called	capsule	that	divide	the	glands	into	triangles	called	lobules		

	

	

	

	

	

FEATURES	OF	THE	ACINAR	:		

The	appearance	of	the	secretory	cells	is	related	to	the	type	of	secretion	they	produce	,	in	the	digestive	
system	and	the	respiratory	tract	acini	produce	either	:	

• Mucus	secretions	from	mucus	acini	:	BASOPHILIC	[	it	should	be	basophilic	but	it	dissolves	during	
preparation	]	

• Serous	secretion	from	serous	acini	:	ACIDOPHILIC		appearance	[	acidophilic	since	it’s	mainly	
protein]	

Other	secretions	secreted	to	the	external	surface	of	the	body	include	[	tears	,	sweat	,	sebum,	milk	]	

Myoepithelial	cells	:			

• Located	between	the	secretory	cells	and	the	basal	lamina		
• Their	function	is	to	control	the	timing	of	secretion	release	of	a	gland	.	
• They	have	an	imp	role	in	lactation	–	sweat	&	saliva	production		

ENDOCRINE	GLANDS	:	secrete	hormones	[	chemical	messengers	that	trigger	a	physiological	response	in	
specific	target	cells	often	distant	from	the	endocrine	cell	]	–	homones	are	secereted	directly	into	the	
surrounding	tissue	and	blood	stream	.		
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MODE	OF	SECRETION	:		

Merocrine	(	most	common)	 Apocrine	(	apical	)	 Halocrine	(	entire)	
Secretory	product	is	released	
form	the	cell	by	exocytosis	–	
only	the	secretion	is	lost		

Secretory	product	is	
accompanied	by	the	apical	
cytoplasm	–	secretion	+	some	
cytoplasm		is	lost		

Entire	cell	destruction	
containing	the	cell	product	–	
the	whole	cell	is	secreting	and	
the	entire	cell	with	the	sebum	is	
lost	,	only	a	few	cells	remain	to	
regenerate	–sebum	
accumulates	until	there	is	no	
place	for	the	organelles		

EX:	Parotid	gland	+	most	
endocrine	and	exocrine	glands		

EX:	lipid	in	mammary	glands		 EX	:	sebaceous	glands		

NOTE	:		

• mammary	glands	[	which	secrete	milk	]	secrete	by	apocrine	mode	since	the	milk	is	a	lipid	{	and	
lipids	lack	a	membrane	]	so	they	need	to	take	some	of	the	cells	membrane	–	that’s	how	the	baby	
gets	immunized.		

• Sebaceous	glands	don’t	need	myoepithelial	cells	since	they	already	have	the	erector	pilli	muscle.		
• Sebum	=	lipid	+	cellular	debris.		

	

	


