 SEQ CHAPTER \h \r 1The Digestive System


Introduction



1. Complete



2. Five Tasks




(1)
Mechanical Process and Motility




(2)
Secretion




(3)
Digestion




(4)
Absorption




(5)
Elimination


Overview



1.
Tube with two openings and many specialized parts



2.
Overall length 6 - 9 meters



3.
Trace food from " to S



Mouth Y Pharynx Y Esophagus Y 





Stomach Y Small Intestine Y 






Large Intestine Y Rectum Y Anus



4.
Accessary glands and organs




Salivary Glands




Liver




Gall Bladder




Pancreas


General Histology of Alimentary Canal



4 basic tunics in canal walls beginning at lumen




1.
Mucosa




2.
Submucosa




3.
Muscularis externa




4.
Serosa



Mucosa




Major functions





1.
Secretion





2.
Absorption





3.
Protection




Epithelium




Lamina Propria




Muscularis mucosa



Submucosa




Major functions





1. 
Nutrition





2.
Protection



Muscularis Externa




Major functions





1.  Major regulator of GI motility








   Inner - circular




Smooth muscle
+









  Outer - longitudinal 




Myenteric plexus



Serosa




Outer covering of abdominal organs




Simple, squamous, epithelium




Peritoneum





Parietal





Visceral





Peritoneal cavity





Peritonitis





Retroperitoneal





Omentum






Greater






Lesser





Mesentery

Digestive System    "  -  S

Mouth



Cells



Roof




Hard Palate




Soft Palate



Tonsils




Palatine




Lingual




Pharyngeal



Tongue




Function










Extrinsic




Skeletal   m.   :   2 types   +









Intrinsic




Surface





Papillae






Filiform






Fungiform






Circumvallate





Glossopharyngeal nerve   1X




Frenulum



Teeth




Fibrous joints




By age 21 : 2 sets





Deciduous/primary/baby





Permanent




Primary





Incisors





Canines





Molars





Dental formula       2 I 1 C 2 M   Top Quad.









2 I 1 C 2 M   Bot. Quad.




Secondary





Premolars (biscuspids) replace primary






 molars





Dental formula     2 I 1 C 2 P 3 M   H 2 = 32








     2 I 1 C 2 P 3 M





General Tooth Anatomy






Crown






Neck






Root






Enamel






Dentin






Pulp cavity






Root canal






Cementum






Peridontal ligament





Peridontal disease



Salivary Glands - 3




Parotid




Submandibular




Sublingual




Saliva




Control of secretion




Functions of Saliva




Swallowing - 3 phases   :    Deglutition





1.
Voluntary Phase (Skeletal muscles)





2.
Pharyngeal Phase





3.
Esophageal Phase



Esophagus




Characteristics




Esophageal hiatus




Gastroesophageal sphincter (cardiac)



Stomach




Characteristics




Fundus




Cardia




Body




Pylorus




Pyloric Sphincter




3 Layers of muscularis externa





Inner oblique





Middle circular





Outer longitudinal



Rugae


Stomach motility









   Mixing waves



2 types of contractile waves +








   Emptying waves



Mixing waves




Chyme : 
semifluid, acidic mixture of ingested food and digestive secretions



Emptying waves




Strong peristaltic waves


Secretory cells of gastric epithelium



Parietal cells




HCL




Intrinsic factor



Zymogenic cells (chief cells)




Pepsinogen





Converted to pepsin by HCL




Pepsin





Breaks down proteins



Mucoid cells (neck cells)




Mucous




Function - protection from acid



G cells (enteroendocrine cells)




Gastrin (hormone)


Peptic ulcer



Helicobacter pylori

Regulation of gastric secretion and motility (3 phases)



1.
Cephalic phase (nervous)



2.
Gastric phase (nervous and hormonal)




Gastrin




Histamine



3.
Intestinal phase (nervous and hormonal)




Nervous





Enterogastric reflex





\ Gastric secretion and motility decrease \



Hormonal





CCK Cholecystokinin





GiP
Gastric inhibitory Peptide





Secretin





\ Inhibit gastric secretion and motility \
From Stomach through Pyloric Sphincter to

Small Intestine
20 - 27N long!

From pyloric sphincter to ileocecal valve 



most of food absorbed in small intestine


3 parts



Duodenum



Jejunum



Ileum

3 structural modifications Y increase    � 
increase  [





  Surface Area
Absorption


(250 m2 ) increase   500 H that of a smooth tube of the







   same diameter and length



1)
Plicae circulares


2)
villi


3)
microvilli

Structure of villus

Intestinal glands

Z Pancreas   - 6O long H 1O wide H 1O thick


Pancreatic duct and accessory duct



Y joins common bile duct




Y Hepatopancreatic ampulla





Yduodenum


Pancreas


Endocrine secretions



Hormones ( fr. Islets of Langerhans 






(pancreatic) islets)




Insulin and glucagen





Function


Exocrine secretions



Bicarbonate-rich solution





Function






HCO3!+ H+   --–> CO2 + H2O 



Digestive Enzymes (4 major types)




(1) Proteases





! Stored and secreted as zymogens





! Break down protein








     enterokinase





! Trypsinogen   --------------------> trypsin





! Chymotrypsinogen





! procarboxypeptidase




(2) Amylase





! breaks down carbohydrates




(3) Lipase





! breaks down fat




(4) Nuclease


 



! breaks down DNA, RNA


Regulation of pancreatic secretion



1.  Nervous




Vagus



2.  Hormonal




Secretin




Cholecystokinin   CCK

Liver and Gall Bladder


Liver Anatomy


Many Functions


Organization of liver cells (Hepatocytes)


Bile



Syn by hepatocytes


Biliary System (Biliary tree)


Gall Bladder


Bile


Regulation of Bile Secretion


Problems

Digestion and Absorption


Starches Y simple sugars Y disaccharides


Proteins Y tripeptides and dipeptides


Fats Y glycerol and fatty acids


Minerals


Water

Large Intestine


Cecum


Ascending colon


Transverse colon


Descending colon


Sigmoid colon

Rectum

Anus

