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Oris Muscle

Inner Lip = Strat. 
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Glands Outer part of lip = 
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Gl. & hair

Myelinated 

Nerve
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Sense of Taste: Taste Buds on sides of Vallate 

Papilla at Back of Tongue



Submandibular 

Salivary Gland: 

Acini almost all 

Serous Cells
Ducts

Acini



Sublingual Salivary Gland

Myelinated 

Nerve 

Fiber



Demilunes of darker 

Serous cells around 

one side of Acini of 

clearer Mucous cells 

Sublingual Salivary Gland
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Human Face- 65 mm C-R,
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Maxillary Bone

Tongue

Mandible & Mental 

Symphysis

Milk Tooth

Milk Tooth

Sublingual Gland



Newborn 
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Isthmus to 

Oral 
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Mesenchymal 

primordium of 

Pulp
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Ameloblasts

Enamel

Dentine

Odontoblasts
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Laryngeal 

Region

Food

Stops food 

from going 

to trachea

Elastic 

Cart. Of 

Epiglottis



Esophagus

Unkeratinized, Stratified 

Squamous Epithelium tops 

Mucosa

Endoscopic view

Strat.Squam. Glandular Ep.

Transition of Esophagus to Cardiac Region of Stomach

Mucous Gl



Esophagus with Mucosa of 

Stratified Squamous Epithelium 

– Upper ¼ is Skeletal Muscle in 

Muscularis Layer



Mucosal Gland in Esophagus

Strat Squam



W.Spalteholtz, 1914



Strat-squam

Glandular 

mucosa

Undigested 

pillsPyloric sphincter & valve

Esophageo-

gastro-

duodenoscopy

= endoscopy =   

‘gastro’





STOMACH

Note Folds

Endoscopic view

Mucosa

Submucosa 

(CT)

Circular Smooth 

Muscle

Longitudinal 

Smooth Muscle

Pyloris



Junction of Esophagus & Cardiac Part of 

Stomach = “Z line”

Strat Squam 

Ep. Of 

Mucosa of 

Esophagus

Glandular 

mucosa of 

Stomach

Lymph 

Node

Submucosa



Cardiac Part of STOMACH 

with Glands in Submucosa

MUCOSA

PIT
Muscularis Mucosa

Neck cells with 

mucous secreting 

columnar cells





CHIEF CELLS (HCL)

PARIETAL CELLS (Pepsin)

Muscularis mucosa

Lumen of 

gland

Lamina 

Propria

Depths of mucosa below pits



Lower Part of 

Mucosa

CHIEF CELLS

PARIETAL CELLS

Muscularis Mucosa

(Smooth Muscle) in 

the Lamina Propria

(Connective Tissue) of 

the Submucosa

Lamina Propria & BV’s



Between Inner Circular Smooth Muscle of 

Muscularis And Outer Longitudinal Smooth 

Muscle are Nerve & Ganglion Cells (Auerbach’s 

plexus) associated with the Parasympathetic and 

Sympathetic Systems (ANS) 

Ganglion Cells

Nerve cells



Pyloris & 

Sphincter

Stomach
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Int.

Sphincter

STOMACH
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LIVER & PANCREAS



W.Spalteholtz, 1914



LIVER

To Inf. Vena Cava

From 

HEPATIC 

PORTAL 

VEIN with 

food 

molecules



Central Vein  (to Inf. 

Vena Cava)

Hepatic Sinuses 

between cords

A Liver Lobule



Liver ‘Lobule’ Triads of  

1) Bile Duct

2) Hepatic Artery

3) Hepatic Portal Vein



Liver Cords & 

Sinuses

Hepatic Artery

Bile Ducts

Hepatic Portal Vein

nerve



Reticular fibers in liver ( note those 

lining sinuses (green))



Carmine Gel perfused liver showing 

lobules with red sinuses and central 

veins

Vessel



Central Veins recieving blood (from portal veins & intestine)- carmine gel perfusion



Carmine Gel perfused liver 

showing lobules with red 

sinuses leading to  

Central Vein



Central 

Vein of 

Lobule to 

Inf Vena 

Cava

Cords

Bile Canaliculi

Endothelial cell 

nucleus

Phagocytic ‘Kupfer Cell’

Hepatocytes



Nucleus

RER

RER

RER
Nucleolus

Bile

Canaliculus

Mitochondria

Nuclear 

Membrane

Cell 

Memb.

Liver Cell: 

TEM –David 

DeFouw,UMDNJ



Golgi 

Apparatus

Nucleus

RER

Mitochondria

Bile

Canaliculus

Lysosomes

Glycogen 

Granules

RER

Liver Cell: 

TEM –David 

DeFouw,UMDNJ



Bile

Canaliculus

RBC’s in 

Capillary

Cords of Liver Cells

‘Kupfer Cell’



PAS stain to show GLYCOGEN storage ( animal starch ) - red - in liver cells



Adipose (Fat) Cells in Liver Lobule = Fatty 

Liver Disease

CV



W.Spalteholtz, 1914



Gallbladder Mucosa 

of COLUMNAR 

EPITHELIUM

Many tiny mucosal folds

Stores Bile from Liver’s 

breakdown of Blood for Fat 

emulsification in Intestine



Lobulated Pancreas is 2 glands in 

one: Digestive enzyme secreting 

acini (majority) & Islets of 

Langerhans (LEFT) that secrete 

Hormones (insulin & glucagon to 

regulate storage & release of 

glucose 

Acini

Lobules

Pancreatic Duct

A & V

PANCREAS



W.Spalteholtz, 1914



Pancreatic 

duct

Circled: some pancreatic acini that 

secrete digestive enzymes – note 

zymogen granules ( red ) in the ‘top’ of 

each cell and the blue base of RER

Light areas are 

Golgi Ap.



Loose Areolar Connective tissue of the mesenteries that hold 

loops of gut in place and carry Portal veins, Arteries & Nerves 

(mostly Autonomic)

Elastic fibers

Collagen Fibers

Fibrocyte Nucleus



Sections of 

small bowel

Hip

Sacrum



mesentery

serosa

Outer Longitudinal smooth muscle

Ganglion cells 

of ANS

Lamina 

propria Muscularis 

mucosa

Lymphoid 

tissue

Submucosa

Submucosal 

Gland

saMucosa

Inner Circular smooth muscle

External gland e.g. 

Pancreas

Stratified Squamous to 

Columnar Epithelium true 

ectoderm



DUODENUM

JEJUNUM



Jejunum – between 

Duodenum and Ileum

Mucosal Folds 

(Plicae)

Inner Circular Muscle

Outer 

Longitudinal 

Muscle
VILLI

Serosa

Submucosa



One Villus in cross section



Arrows are junctional 

complexes 

(desmosomes, tight 

junc.) between 

columnar epithelial 

cells

Microvilli



Mucous secreting 

Goblet Cells

Lacteal & Lamina 

propria

Microvilli of ‘Brush Border”

One Villus in cross section

Columnar Epithelium

Microvilli



Microvilli

desmosomes



Goblet Cells

Microvill

& B.M.



@ bottom of crypts/glands = eosinophilic ‘Paneth Cells’: antibacterial lysozymes 

ILEUM

Lacteal & 

lamina 

propria

MM

SM





Mucosa

Submucosa with 

abundant Lymph 

Nodules

Lumen

Appendix

Muscularis





Simple tubular glands 

of mucous secreting 

cells of mucosa of 

Colon

Mucosa

Submucosa

Circular smooth muscle

Lymph nodule

Muscularis Mucosa



Cross section 

through colon 

simple tubular 

glands or Crypt’s 

of Lieberkuhn

Goblet 

Cells

Lumen

Lamina 

Propria



Smooth muscle of 

Muscularis Mucosa

Crypt of 

Lieberkuhn

Lamina 

Propria of 

submucosa

Columnar 

epithelium & 

goblet cells

Basemaent 

Membrane



Adenomatous (pre-cancerous) polyp: 

note tubular glands of polyp surface 

are microscopically identical to 

normal colon mucosa and the crypts 

of Lieberkuhn.



From Caecum

VALVES/ 

Plicae/Folds

colonoscopy



Colon: Colonoscopy



Ileo-cecal valve

appendix

caecum



Rectum



Mucosa with simple glands 

that absorb water & produce 

mucous for easy passage

Muscularis Mucosa

Submucosa w/ Blood Vessels 

and some nerves 

Large Layer of Circular 

Muscle: Inner Muscularis

Nerves & ganglionic cells

Intermittent Band of 

Longitudinal Muscle – outer

Muscularis

Lamina Propria



Goblet 

Cell

H2O 

Absorbing 

cells

Lamina 

Propria

Many lymph nodules = 

Peyer’s Patches

Muscularis 

Mucosa

Connective Tissue of 

Submucosa



Adenomatous or Benign but 

precancerous Polyps

Colon Cancer is a major killer 

that is detected early by 

colonoscopic examination; it 

doesn’t hurt except for the 

‘cleansing’ before you get it!


