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Gastrointestinal Physiology 

Physio-93 Describe the mechanism of swallowing  

1. Swallowing is a complex reflex responsible for the movement of a food bolus from the mouth 
into the stomach. The reflex consists of: 

a. Afferent:  CN IX/X afferents 
b. Controller: swallowing centre in medulla 
c. Efferent: vagal motor innervation to pharynx and oesophagus 

 
2. There are 3 phases: 

a. Oral:  
i. Afferent: the tongue forms a food bolus which pushes against the hard palate. 

Stimulation of pressure receptors on posterior wall and soft palate  activates 
reflex. 

b. Pharyngeal: response 
i. Respiration inhibited 

ii. Nasopharynx closed by soft palate 
iii. Vocal cords adducted, epiglottis swings down  closed larynx 
iv. Contraction of pharynx and relaxation of upper oesophageal sphincter  food 

pushed into opening of oesophagus 
 

c. Oesophageal: 
i. Food enters oesophagus 

ii. Closure of upper oesophageal sphincter 
iii. Relaxation of lower oesophageal sphincter 
iv. Slow peristaltic wave 2-4cm/sec  push food down the tube 
v. Stretch receptors initiate secondary peristaltic waves through the enteric 

nervous system which regulate oesophageal tone. 
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Physiol-06A16/02A8/99B2/97A4/90 What physiological factors contribute to the competence and 
tone of the lower oesophageal sphincter. 

1. The lower oesophageal sphincter encompasses the lower 4cm of the distal oesophagus and 
maintains muscular tone important for the prevention of gastric contents into the oesophagus. 

a. Normal pressures: 
i. Intragastric pressure 10cm H2O 

ii. Sphincter pressure 30-40cm H2O 
iii. Barrier pressure = Sphincter – intragastric = 25cm H2O 
iv. Reflux occurs when barrier pressure < 13cm H2O 

 
2. Anatomical factors: the sphincter is anatomically indistinguishable from the rest of the 

oesophagus, but has ↑ nerve supply.  
a. Oblique entry of oesophagus into the stomach forms a flap-valve mechanism. ↑ 

intragastric pressure  external pressure on the sphincter wall  ↑tone 
b. Diaphragm crural form a pinch-cock mechanism: relaxation of diaphragm during 

coughing, exhalation  ↑ sphincter tone. 
c. LOS descends into intra-abdominal cavity: exposure intra-abdominal pressure  ↑LOS 

with ↑intra-abdominal pressure (coughing, sneezing) . 
i. Intra-abdominal pressure + 10cm H2O 

ii. Intra-pleural pressure -5cm H2O 
d. Muscle sphincter arranged in circular manner: tonic contraction due to intrinsic 

myogenic activity (independent of neural input)  physiological sphincter 
 

3. Neural factors: 
a. Internal sphincter controlled by medullary input  vagus. 
b. External sphincter: controlled by phrenic nerve input. 
c. Reflex: integrated reflex loop which co-ordinates relaxation-contraction cycle with food 

boluses.  
i. Afferent – pressure receptors in oesophageal, gastric mucosa  vagus nerve 

ii. Controller – medulla 
iii. Effector – vagal tone via vagus nerve 

 
4. Hormonal factors: 

a. ↑LOS tone – gastrin, CCK, motilin, α-adrenergic stimulation. 
b. ↓LOS tone – secretin, glucagon, VIP, GIP, progesterone, NO. 

 
5. Physiological states of ↓LOS 

 
State Tone Mechanism 

Pregnancy ↓ Progesterone 

Hiatus hernia ↓ Sphincter no longer exposed to IG pressure 

Diabetes ↓ autonomic neuropathy 

Obesity ↓ ↑ intragastric pressure 

Vagotomy ↓ Abolish vagal-mediated sphincter contraction 

Drugs ↑ tone: 
metaclopromide 
anticholinesterase 
α-agonists 
suxamethonium 
histamine 

↑  
Enhances ACh effect on LOS 
Enhances ACh effect on LOS 
Enhances α1 contraction of LOS 
Enhances ACh effect on LOS 
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Drugs ↓ tone: 
anti-muscurinic 
ethanol 
dopamine 
opioids 
β-agonists 

↓  
 
 
 
 
Enhances β2 contraction of LOS 
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Physiol-09B16/04B13 List the gastric cell types and their secretions and the functions of these 
secretions.  

1. Gastric cells produce acidic hyperosmotic secretions with enzymes and factors essential for the 
digestion and absorption of food. 

 
Cell Secretion Function Control (Extra notes) 

Gastric secretions  

Parietal HCl Facilitates protein breakdown 
pH 1-1.5 optimises activation of pepsinogen 
Anti-microbial property 
Innate immunity 
↑ Biliary and pancreatic secretions indirectly 
via duodenum 
Converts Ferric iron (Fe2+)  ferrous (Fe3+)  
↑absorption 

Stimulation: gastrin, 
histamine, ACh (vagal) 
Inhibition: acidity in 
duodenum, GIP, secretin 

IF Glycoprotein required for absorption of VitB12 
in terminal ileum 

 

Chief Pepsin Autocatalytic cleavage of pepsinogen  
pepsin 
Facilitates protein digestion  amino acids 
(10% of digestive activity) 

Stimulation: neural (vagal 
cephalic), muscurinic, β-
adrenergic, acidic pH, 
secretin, acid in 
duodenum 

Lipase Small role in lipid digestion   

Enterochromaffin Histamine ↑ acid release from parietal cells  

D cells Somatostatin Inhibits gastric acid secretion from parietal 
cells 
Inhibits gastrin secretion from G cells 

 

Surface mucous 
and  
Mucous neck 
cells 

Water 
HCO3

-  
Mucous 

Aids breakdown food products, and 
formation of chime 
Protection of mucosa from acid (physical 
barrier and buffer) 
Lubrication of food 

Stimulation: gastrin, PGE2  
Inhibition: cortisol 

Pyloric secretions  

G-cells Gastrin ↑ acid release from parietal cells 
↑ pepsinogen release from chief cells 
Trophic activity on mucosa of SI and colon 
↑ gastric motility 
↑pancreatic secretions 
↑gall bladder contraction 
↑ insulin, glucagon, histamine 

Stimulation: neural (vagal 
cephalic and gastric 
reflexes), peptides, amino 
acids, alcohol, coffee 
Inhibition: somatostatin, 
secretin, glucagon, H+, 
calcitonin. 
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Physiol-02B15 Give a brief account of the mechanisms which regulate gastric secretion.  

1. Gastric cells produce acidic hyperosmotic secretions with enzymes and factors essential for the 
digestion and absorption of food.  

a. Normal volume 2.5L/day 
b. Contents: hydrochloric acid, ions, enzymes (pepsins, lipase), hormones (gastrin), factors 

(IF), water, mucous. 
 

2. Control of gastric secretions:  

Phase Description Afferent Efferent 

Cephalic The period of alteration of 
secretion prior to food entering the 
stomach.  
Responsible for 30% of secretions. 
 
Result: High flow secretion, short 
effect 

Thought, sight, smell, 
taste of food, anger 

↑Vagal outflow 
- gastrin (GiPCR) 
- ACh (M3 GiPCR) 
- Histamine (GsPCR) 
 
↓: Somatostatin 

Gastric The period of secretion control due 
to food contents in the stomach. 
Responsible for 50% of secretions 
 
Result: Low flow secretions, longer 
response. 

Distension antrum 
↑ Acid 
↑ Peptide, amino 
acids, carbohydrates, 
and lipids 

↑Vagal outflow (vago-vagal 
reflex – local and via brain) 
- gastrin (GiPCR) 
- ACh (M3 GiPCR) 
- Histamine (GsPCR) 

Intestinal The period of secretion control due 
to digestive products in the 
duodenum. 
Responsible for 10% of secretions 
 
Result: Reduced secretion volume, 
↓ acidity.  

Distension duodenum 
Osmoreceptors detect 
↑osmolarity 
↑H+ 
↑ amino acids, fat, 
carbohydrate 
breakdown products 

↑:  PGE2, Somatostatin, GIP, 
Secretin, CCK 
↓:Gastrin, vagal outflow 
(reverse enterogastric reflex) 
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Physiol-03B16 Outline the mechanism of secretion of hydrochloric acid by the stomach. Briefly 
describe how secretion of hydrochloric acid by the stomach is controlled. 

1. Hydrochloric acid is actively secreted by gastric parietal cells and is important in the digestive, 
absorptive and immune functions of the stomach. It is important for: 

a. Activation of pepsin for protein digestion 
b. Bactericidal at low pH (innate immunity) 
c. ↑ secretion of bile and pancreatic juice 
d. Facilitation of Fe absorption 

 
2. Mechanism of secretion: the parietal contains numerous mitochondria for energy production.  

a. CO2 diffuses into parietal cell 
b. CO2 + H2O  H2CO3  H+ + HCO3

- (carbonic anhydrase) 
c. Exchange of Cl-/HCO3

- counter-transport at basolateral membrane.  
i. HCO3

- extruded into the blood  alkaline tide following meal.  
ii. Cl- diffuses into gastric lumen down conc gradient 

d. H/K ATPase pump:  H+ actively transported into lumen, exchanged for K+, using ATP. 
Capable of pumping against concentration gradient to pH1-1.5. The  pump is associated 
with intracellular canaliculi which are important for pump function. 

e. K+ leaks back into lumen down concentration gradient, whilst basolateral Na/K ATPase 
pumps Na+ out of cell, and K+ in, to maintain concentration gradient.  

 
3. Control of secretion: 

 
 Factor Mechanism Stimulation 

Gastrin Receptor located basolateral membrane 
GqPCR  ↑IP3, DAG  ↑Ca2+, PKC  ↑ 
activity H/K ATPase pump 

Cephalic: sight, smell  vagal stimulation 
Gastric: distension, ↑protein  local and 
vago-vagal reflex 

ACh M1 located basolateral membrane 
GqPCR  ↑IP3, DAG  ↑Ca2+, PKC  ↑ 
activity H/K ATPase pump 

Cephalic: sight, smell  vagal stimulation 
Gastric: distension, ↑protein  local and 
vago-vagal reflex 

Histamine H2 located basolateral membrane 
GsPCR  ↑cAMP  ↑PKA  ↑ activity H/K 
ATPase pump 

Gastric: distension, ↑protein, gastrin 

PGE2  Receptor located basolateral membrane 
GiPCR  ↓cAMP  ↓PKA  ↓ activity H/K 
ATPase pump 

Intestinal: ↓pH, distension, digestive 
products, ↑ duodenal acidity, osmolarity 
 
Act directly and by ↓gastrin. Somatostatin, 

EGF, 
glucagon, GIP, 
secretin. 

Unknown 
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Physiol-09A14/05A9/00A6 Describe the physiological processes that influence the rate of gastric 
emptying. 1991 Write short notes on the biochemical changes associated with pyloric stenosis  

1. Gastric emptying is the co-ordinated movement of chime from the stomach into the duodenum. 
This is carried out by antral peristaltic pump activity which generates ↑ antral pressures against 
the pyloric resistance, pushing the chime through the pyloric sphincter. 
 

2. Factors controlling the rate of emptying: there are local, neural and hormonal factors which act 
during the cephalic, gastric and intestinal phases of food digestion. 

Factor Effect Mechanism 

Local: antral contraction is controlled by the local enteric system which consists of Meissener’s and Aubach’s 
plexuses.  

Gastric distension ↑ emptying Distension activates local enteric reflex 
Vago-vagal reflex activated via CNS pathway 

Duodenal distension ↓emptying Distension activates the reverse enterogastric reflex 
Distension  ↑GIP 

Neural:  
Secretion and motility – fibres from L and R vagus 
Inhibition and ↑pyloric tone – fibres from sympathetic chain  celiac ganglion (T6-8) 

Cephalic phase ↑ emptying 
 
↓emptying 

Afferents: sight, smell of food, anger  efferent vagal 
activation 
Afferent: fear, depression  afferent sympathetic 
activation. 

Gastric phase: 
↑ carbohydrates, 
protein, fats 
Iso-osmolarity 

↑ emptying Efferent vagal activation  direct and indirect 
(↑gastrin) 
Carbohydrates > proteins > fat rate of emptying 

Intestinal phase: 
↑or ↓osmolarity 
↑acidity 
↑Carbohydrate 
↑lipid  
↑amino acids 

↓emptying Efferent vagal inhibition  direct and indirect 
(↓gastrin) 
Acidity  ↑ secretin  
Carbohydrate breakdown  ↑GIP 
Lipid breakdown  ↑CCK 
Protein breakdown  ↑CCK 

Hormonal 

Gastric: 
Gastrin 

 
↑emptying 

 
Direct ↑antral pump activity 

Duodenal: 
CCK 
Secretin 
GIP 

 
↓emptying 
↓emptying 
↓emptying 

 
↓ gastrin activity 
↓ gastrin activity 
↓ gastrin release 

 
EXTRA-NOTES 

3. Pathology associated with abnormal gastric emptying 
a. Diabetes: autonomic neuropathy causes loss of vagal reflex control  delayed gastric 

emptying 
b. Pyloric stenosis:  ↑ Resistance to chime flow, ↓gastric emptying. 

i. Projectile vomiting  acid, Na, Cl, K loss  Hypochloraemic, hypokalaemic 
metabolic alkalosis 

ii. Hypovolaemia: Activation of RAS  Na, water conservation with further K loss 
 ↓↓K 

iii. ↓Cl impairs kidney’s ability to correct alkalosis and excrete bicarbonate  
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MAKE-UP: Outline the vomiting reflex 

1. Vomiting is the involuntary, forceful and rapid expulsion of gastric contents through the mouth. 
It is an important mechanism to rid the body of gastric and bowel contents.  

2. Reflex arc:  
a. Sensor: 

Sensor Stimulation Neurotransmission 

GIT Stretch, chemoreceptors 5HT3  

Chemoreceptor trigger zone Emetic chemicals – opioids, 
dopamine 

5HT3, D2  

Vestibular system Labyrinth activation M1, H1  

High centres Smell, taste, emotion, pain  

b. Controller: vomiting centre in the medulla  co-ordinates smooth and striated 
muscles of the GIT via the vasomotor centre, respiratory centre and spinal motor-
neurons.  

c. Effector:  
i. Nerves: 

1. Cranial: vague, glossopharyngeal, trigeminal, facial 
2. Spinal: phrenic, abdominal, intercostal 

ii. Sequences: 
1. Deep inspiration and breath holding mid-inspiration 
2. Closure of glottis (protects airway, splints chest) and Nasopharynx 
3. Relaxation of oesophageal sphincters  ↓ barrier pressure 
4. Contraction of abdominal muscles and diaphragm  compression of 

stomach 

 

  



 Dr Matthew Ho 
BSc(Med) MBBS(Hons) FANZCA 

 
Physiol-08B12 Detail the protective and regulatory roles of the liver. 

1. The liver receives the largest blood flow of all the body’s organs, and is the interface between 
the gut and the body. Therefore, it has important roles in protection from organisms, toxins, and 
regulation of nutrient fuels. 
 

2. Protective roles: 

Role Function Detail 

Immune Removal of bacterial, 
endotoxins and protein 
denaturation from portal 
blood (filter) by Kupffer 
cells 

Kupffer cells are hepatic macrophages (reticuloendothelial organ) 
which confer innate immunity. This process involves: 
- recognition of antigens 
- Phagocytosis 
- secretion of cytokines  recruitment of acute inflammatory 
cells 
- activation of complement system 

Metabolism Drug biotransformation Phase I: functionalisation occurring in mitochondria  oxidation, 
reduction via CYP450 enzymes 
Phase II: conjugation: addition of polar groups to ↑water 
solubility 

Blood 
reservoir 

Stabilises blood volume  Normal resting volume 10% BV  500mLs 
Hypovolaemia  ↑1500mLS 
Hypovolaemia  recruitment of 350mLs 

 

3. Regulatory roles: 

Role Function Detail 

Food 
metabolism 

Control the anabolic / 
catabolic metabolism of 
fuels 

Anabolic: stimulated by insulin 
Glycogenesis (glucose  glycogen) – stores 100g glycogen 
Protein synthesis 
Lipogenesis 
Phospholipid, Cholesterol synthesis  VLDL 

Catabolic: stimulated by glucagon, cortisol, adrenaline 
Glycogenolysis 
Gluconeogenesis of fatty acids, amino acids 
Fatty acid oxidation, Ketogenesis 
Protein breakdown  ammonium formation, urea 

Coagulation Synthesis of factors Coagulation factors 

Proteins Metabolism and 
synthesis 

Albumin, α1 acid glycoprotein control plasma osmotic pressure 
 

Bile Metabolism and 
synthesis 

Bile important for regulating fat absorption 
Conjugation of bile and recycling 

Endocrine Metabolism and 
synthesis 

Synthesis: angiotensinogen, 1,25 hydroxycholecalciferol, EPO 
(10%) 
Inactivation: aldosterone, oestrogen, androgen, ADH, insulin, 
thyroxine 
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Physiol-10B16/07B15 Outline the clinical laboratory assessment of liver function.  

1. Clinical laboratory measurement of liver function involves ‘liver function tests’ from a venous 
blood sample.  

Test Function Normal values Clinical correlation 

Synthetic function 

Albumin Synthesised exclusively by the liver. 
Most important circulating protein. 

38-50g/L ↓albumin  chronic injury 
(cirrhosis) 
Non-specific as ↑loss in nephrotic 

Coagulation: 
INR 
PT 

 
Liver syntheses vitamin K dependent 
clotting factors 

 
<1.5 

 
 
↑PTT  acute injury 

Hepatocellular injury 

AST 
ALT 

Aminotransferases – catalyse the 
transfer for amine acids of aspartate 
and alanine to ketoglutaric acid. 
AST – mitochondria, cytosol of 
hepatocytes and extra-hepatic cells 
ALT – cytosol of hepatocytes  

AST: < 40U/L 
ALT: < 55U/L 

Severe ↑: severe acute viral, 
ischaemic hepatitis, shock. 
Moderate ↑: hepatitis, acute 
cholestasis 
Mild ↑: cirrhosis, fatty liver 
 

LDH Product of anaerobic metabolism  Non-specific 

Cholestasis 

ALP Zinc metaloenzymes in bile canaliculi 
microvilli and hepatocytes surface. 
Also found in bone, placental tissue. 

40-110U/L Raised in cholestasis 
Non-specific as ↑ levels in Paget’s 
disease, small children, pregnancy. 

GGT Membrane bound glycoprotein 
which catalyses transfer of γ-
glutamyl to other peptides, water. 

0-40 IU/L More specific than ALP 

Transport of organic ions and metabolism 

Bilirubin Endogenous anion 
Direct - conjugated 
Indirect – unconjugated 
Normal values a balance between 
production and 
conjugation/excretion.  

2-15µmol/L 
5 µmol/L 
 

↑ bilirubin –  
Conjugated: cholestasis 
Unconjugated: haemolysis 

Urine bilirubin Only conjugated bilirubin filtered 
through the glomerulus 

None Indicates hepatobiliary disease 

BSL Blood glucose 4-8mmol/L End-stage liver failure – ability of 
liver to produce glucose by GNG / 
glycogenolysis is lost. 
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1994/91 Outline the factors determining the rate of flow of bile into the duodenum.  

1. Bile is the fluid secreted by the liver into the hepatic ducts, and is important for the absorption 
of lipids from the small intestine.  

a. Normal production 1L/day 
b. Storage in the gall bladder and enterohepatic cycling in the GIT. 

 
2.  Composition: varies depending on state of synthesis, and modification in the gall bladder 

a. Water  
b. Electrolytes 
c. Bile salts (acids) 
d. Bilirubin (bile pigments) 

 
3. Bile salt metabolism – the Entero-hepatic circulation  

a. Synthesised in the liver: cholesterol  cholic acid, chenodeoxycholic acid (primary bile 
salts) 

b. Salt formation with taurine, glycine  primary bile salts 
c. Storage in gall bladder 
d. Bacterial metabolism in large intestine  deoxycholic, lithocholic acid. 
e. Reabsorption in the terminal ileum  liver for recycling 

 
4. Bilirubin metabolism:  

a. Expired RBCs release Haeme which is broken down to biliverdin  bilirubin by Haeme 
oxygenase, biliverdin reductase. 

b. Circulating bilirubin binds to albumin 
c. Transferred via portal circulation to the liver, where bilirubin unbinds and enters the 

hepatocytes via an active transport pump.  
d. Glucoronidation  bilirubin-glucoronide (conjugated). 
e. Excreted into bile canaliculi and to the gut as part of bile 
f. In the small intestine, broken down into Urobilinogen (bacterial enzymes) 

i. 90% reabsorption into portal circulation for recycling  
ii. 5% converted stercobilinogen  faeces excretion 

iii. 5% transferred from hepatocytes  systemic circulation  renal urobilinogen 
excretion.  
 

5. Function of Bile: facilitate absorption of lipids in the small intestine 
a. Emulsifying: cause fat particles to break into smaller sizes due to detergent actions  ↑ 

total surface area for absorption.  
b. Micelle formation: amphipathic bile acids arrange around fat digestion products with 

hydrophilic parts outside, and hydrophobic part inside. This allows absorption and 
circulation of fatty acids, cholesterol and fat-soluble vitamins into the portal circulation. 
 

6. Control of bile secretion: 
a. CCK – GB contraction, sphincter Oddi relaxation 
b. Secretin - ↑ bicarbonate content of bile secretion 
c. Vagal stimulation – stimulates secretion 
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MAKE-UP: Outline carbohydrate digestion and absorption. 

1. There are 3 broad classes of carbohydrates: polysaccharides, disaccharides and 
monosaccharides. 

a. Polysaccharides: starch, glycogen, amylase, amylopectin 
b. Disaccharides: lactose, sucrose 
c. Monsaccharides: fructose, galactose, glucose 

 
2. Digestive enzymes 

Enzyme Location Reaction 

α-amylase Salivary gland Amylose, amylopectin  maltose, maltotriose, α-dextrin 
Enzyme only breaks 1,4α bonds leaving oligosaccharides (glucose polymers 
with several glucose molecules) 

α-amylase pancreas 

Isomaltase Mucosal cells Digests α-dextrin (breaks 1,6 α linkages) 

Sucrase Mucosal cells Sucrose  fructose + glucose 

Maltase Mucosal cells Digests maltotriose 

Lactase Mucosal cells Lactose  glucose + galactose 

Trehalase Mucosal cells Trehalose  glucose + glucose 

 
 

3. Absorption: maximum rate 120g/hour, independent of insulin. It consists of 2 phases -  
a. Absorption into enterocytes: 

i. Passive diffusion (80%) of glucose 
1. Secondary active transport (20%): Glucose and galactose: co-transport 

with sodium via Na/glucose co-transporter (SGLT-1). This is dependent 
on intraluminal Na concentration. Hence glucose/galactose used to 
retain Na in lumen during diarrhoea 

ii. Fructose: facilitated diffusion through GLUT-5 transporter 
b. Absorption into portal circulation 

iii.  GLUT-2 facilitated diffusion 
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MAKE-UP: Outline protein digestion and absorption. 

1. Proteins absorbed by the GI tract are derived from food (50%), enzymes (25%), and 
desquamated epithelial cells (25%) 
 

2. Protein digestion: occurs in the stomach, duodenum and small intestine. Large protein 
polypeptides are broken down into amino acids, di/tripeptides.  

Enzyme Location Reaction 

Pepsinogen Chief cells Hydrolyse bonds between aromatic amino acids. Breakdown 
products stimulate pancreatic secretion.  

Enterokinase Pancreas Activates trypsinogen 

Trypsin 
(endopeptidase) 

Pancreas Activates typsinogen, chymotrysinogen, proelastase, 
procarboxypeptidase 

Chymotrypsin Pancreas Cleaves peptide bonds on carboxyl side 

Elastase Pancreas Cleaves elastin 

Carboxypeptidase Mucosal cells Cleaves carboxyl terminal AAs 

Aminopeptidase Mucosal cells Cleave amino terminal AAs 

Dipeptidase Mucosal cells Cleaves 2 AAs 

3. Protein absorption: consists for 2 phases –  
a. Absorption into enterocytes: 

i. Amino acids: predominantly use Na/amino acid secondary active co-transport. 7 
different transporters: 5 use Na co-transport.  

ii. Di/tripeptides: require H/amino acid secondary active co-transport by PepT1 
transport protein. Inside the enterocytes, they undergo further digestion.  

b. Absorption into portal circulation: 5 different transporters by facilitated diffusion. 
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MAKE-UP: Outline lipid digestion and absorption. 

1. Lipids are ingested in three forms: triglycerides, phospholipids and cholesterol 
 

2. Lipid digestion: there are 2 main processes -  
a. Emulsification: occurs in the stomach through the action of bile salts and lecithin. The fat 

globules are broken down into smaller particles by bile salts which ↓ surface tension. 
This allows ↑ surface area (x1000) exposed to lipid digestive enzymes. 

b. Micelle formation: bile salts are amphipathic and coat insoluble fat with their 
hydrophobic ends and project heir hydrophilic ends to form soluble micelles. This allows 
transport of lipids to the brush border in a water-soluble form. Once at the enterocytes 
brush border, the micelle lipid constituents are emptied for absorption. The bile salts are 
metabolised is the distal GI tract and reabsorbed for further use (Enterohepatic 
circulation).  

Enzyme Location Action 

Lingual lipase Ebner’s glands  

Gastric Lipase Stomach  

Pancreatic lipase Pancreas Hydrolyses emulsified fat  FFAs + 2-monoglycerides 
Enzyme hydrolyses 1- and 3- bonds of TGs 

Colipase Pancreas  

Cholesterol esterase Pancreas Digests cholesterol esters 

Phospholipase Pancreas Digests phospholipids 

Enteric lipase Mucosal cells  

 

3. Lipid absorption: 
a. Small fatty acids diffuse passively into the enterocyte and then into the portal 

circulation, unmodified. 
b. Larger fatty acids: 

i. cholesterol and phospholipids diffuse into the enterocytes and enter the smooth 
endoplasmic reticulum.  

ii. They are then re-esterified into triglycerides, phospholipids and cholesterol and 
transported to the Golgi apparatus. 

iii. They are organised with fatty portions in a core, surrounded by a polar surface 
 chylomicrons 

iv. Active transport via exocytosis into the lymphatic system  great veins of neck.   

 


