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General organization of GI tube

• Tunica mucosa

• Lamina epithelialis

• Lamina propria mucosae

• Lamina muscularis mucosae

• Tela submucosa

• Tunica muscularis

• Stratum circulare

• Stratum longitudinale

• Tunica serosa/adventitia (+ tela subserosa)







Oral cavity

• Epithelium – stratified squamous keratinized
and non-keratinized (parakeratinization)

• Lamina propria – immune cells (lymphocytes, 
macrophages)



Oral cavity - mucosa

• Masticatory mucosa – mechanicky namáhaná, 

• Stratified squamous keratinized epithelium

• Gingiva and hard palate – mucosa is hardly attached
to hard palate

• Lining mucosa – covering soft parts of oral 
cavity

• Stratified squamous non-keratinized epithelium

• Cheeks, lips, soft palated, lower site of tongue

• Specialized mucosa – taste buds



Lips

• 3 different surfaces

• External skin surface – epidermis and dermis

• Vermillion (red part) – stratified squamous with
slite keratinization, thin – translucent

• Internal vestibular surface – stratified sqauamous
non-keratinized, salivary glands (gll.buccales et 
labiales)

• Muscular core = m. orbicularis oris













Palate

• Hard palate – bone plate covered by masticatory
mucosa tightly attached to periost

• Soft palate

• Oral surface – stratified squamous epithelium

• Nasal surface – respiratory pathway epithelium

• Glandulae palatinae – salivary mucous glands





Tongue

• Striated muscle (vertical, longitudinal and 
transverse)

• Slucus terminalis

• Oral 2/3 – epithelium derived from oral ectoderm

• pharyngeal 1/3 – epithelium derived from
endoderm of primitive gut

• Parakeratinized stratified squamous
epithelium





Tongue

• oral 2/3 – papillae

• Papillae filiformes

• Papillae fungiformes

• Papillae foliatae

• Papillae (circum)vallatae

• pharyngeal 1/3 – without papillae, 35-100 
lymphatic lobules tonsilla lingualis



















Tooth







• Cylindric polarized cells present only during development

• 96 – 98 % of calcium hydroxyapatite

• Enamel is composed of enamel rods

• Matrix production – partialy mineralized

enamel

• Matrix maturation – influx of calcium

and phosphate ions

Ameloblasts & Enamel



Enamel organ during development



• 95 – 98 % calcium hydroxyapatite (HA)

• EC protein matrix 1 – 2 %

• water 2 %

• Enamel rods = parallely oriented HA crystals

• Interprismatic matter = HA crystals with different orientation

Enamel





• Columnar cells producing dentine – neural
crest

• Calcified mineral material forming most of the
tooth substance

• Containing about 70 % of HA

• Odontoblasts = epithelial layer over the inner
surface of dentin

• Dentinal tubules = narrow channels projecting
from odontoblasts through dentin layer

Odontoblasts & Dentin





• Covers the root of the tooth

• Thin layer of bonelike material

• Secreted by cementocytes (resemble osteocytes)

• Avascular!

– Minerals 60%

– Organic matter 30% - collagen fibers (I)

– water 10%

• Sharpey`s fibers – collagen fibers projecting out of
the cementum, embed the tooth in bony matrix

Cementum



precementum



Pulp

• Specialized connective tissue in the pulp cavity

• Loose connective tissue richly vascularized
and supply by abundant nerves

• Apical foramen

• Reticular fibers, fibroblasts…



Salivary glands

• 700-1500 ml/day

• Gll.salivariae majores et minores

• water, enzymes, ions, IgA (G,M), amylase, 
lysosyme, mucines, defensine…

• Parenchyme and connective tissues

• Glandular epithelium – derivative of oral 
ectoderm (6.t.)

• Capsule – mesenchymal origin



Glandula parotis

• Acinar gland with serous secretion

• The biggest salivary gland (15-30 g)

• Pyramidal serous cells surrounding lumen















Glandula submandibularis

• Tuboacinar gland with mixed seromucous
secretion











Glandula sublingualis

• Tuboacinar gland with mixed secretion, 
predominantly mucous









Esophagus

• Nonkeratinized stratified squamous epithelium

• Thick lamina muscularis mucosae - longitudinal

• Longitudinal folds of mucosa

• Tunica muscularis – str. circulare et longitudinale

• upper 1/3 striated muscle

• middle 1/3 mixed muscle

• lower 1/3 smooth muscle

• Tunica adventitia et serosa



Esophagus

• Gll. oesophageales – mucous glands

• 2 types – lubrication of wall
• In lamina propria – only in terminal part

• In tunica submucosa – small compound tuboalveolar glands, 
upper part

• Gastroesophageal reflux disease

• Barrett‘s esophagus











Esophagus
tunica mucosa (mucous membrane)

tela submucosa

tunica muscularis

circular layer

longitudinal layer

tunica adventitia

Auerbach’s myenteric

plexus

oesophageal mucous glands        

lamina muscularis mucosae

lamina propria mucosae     

non-keratinized squamous 

stratified epithelium

(external muscular layer)













Enteric nerve system

• 2 nerve plexus

• Plexus submucosus Meissneri

• Gland innervation

• Plexus myentericus Auerbachi

• between stratum circulare et longitudinale

• Peristaltic activity

• Ganglion cells and nerve fibres, under controle of
parasympathetic system



Gastroesophageal junction

• Z – line – transition of nonkeratinized stratified
squamous epithelium of esophagus into
simple columnar epithelium of stomach





esophagus cardia






