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Digestion and Absorption
. m Digestion _ .
m Absorption

m Pathways of Absorption

- cellular
- paracellular



Structure of intestinal wall

m Longitudinal folds (finger-like villi)
- longest in duodenum & shortest in ileum
- Increases surface area 600 fold

m The significance of villi & microvilli
- Increase the surface area

- maximizing the exposure of nutrients to
digestive enzymes



DIGESTION OF LIPIDS

Triglyceride Cholesterol ester Phospholipid

lingual and pancreatic cholesterol ester hydrolase phospholiase Az
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ABSORPTION OF LIPIDS
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Abnormalities of lipids digestion

1. Pancreatic insuffiCiency (chronic pancreatitis
and cystic fibrosis)

2. Acidity of duodenal content (zollinger-Ellison
syndrome)

3. Deficiency of bile salts (ileal resection)

4. Bacterial over growth (deconjugation of bile
salts)

5. Decrease intestinal cells for absorption

6. Failure of synthesis of apoproteins
(abetalipoproteinemia)



Causes of gallstones:

1. Too much absorption of water from bile s

2. Too much absorption of bile acids
from bile

3. Too much cholesterol in bile

4. Inflammation of epithelium

Gallbladder

Course followed by bile:
¢ ~ 1. During rest
Cystic duct /|| _1-2. During digestion

Stones

Common bile duct

Sphincter of Oddi

Papilla of Vater— &— Pancreatic duct

FlGURE '64/=132

Formation of gallstones.




CARBOHYDRATE DIGESTION

o -amylase

o -Dextrins Maltose Maltotriose Trehalose

trehalase
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Carbohydrate malabsorption

m Lactose malabsorption syndrome
Symptoms
- gurgling noises in the intestine
- flatulence
- diarrhea
Sucrase-isomaltase deficiency
- decrease level of sucrase
- suppression of transporter protein

Glucose-galactose malabsorption syndrom
- deficiency In transporter protein



A Stomach

B Small intestine

Trypsinogen

trypsin

ACTIVATION OF GASTROINTESTINAL PROTEASES

Chymotrypsinogen

trypsin

Pepsinogen

Low pH

Pepsin

Trypsinogen

enterokinase (brush border)

Trypsin

Proelastase Procarboxypeptidase A

trypsin trypsin

Procarboxypeptidase B

trypsin
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Carboxypeptidase B




A Stomisch

B Small imtestine

PROTEIN DIGESTHON
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Disorder of protein digestion &
absorption

m Cystinuria
- deficiency In transporter protein



Hormonal control of absorption &
secretion

m Glucocorticoid = Tabsorption of H,O & ions
(small & large intestine)

m Catecholamines :l Intestinal secretion

= Somatostatin = | H,O & ions absorption
(leum & colon)

m Epinephrine =1 NaCl absorption (ileum)

= Aldosterone = { synthesis of Na channel (colon)



ELECTROLYTE TRANSPORT IN THE SMALL INTESTINE,

A Jejunum
Epithelial cell of the jejunum

K-l-

» Na* | ' ) ¥ Sugar or amino acid

$ Sugar or amino acid

carbonic
anhydrase

)’
COQ + Hgo




B lleum
Epithelial cell of the ileun

» Na+ ' Sugar or amino acid

$ Sugar or amino acid

anhydrase

Lcarbomc

COz + H20




ELECTROLYTE TRANSPORT IN THE COLON

Lumen Epithelial cell of the colon Biood




CI- SECRETION IN THE INTESTINE

Epithelial cells of the crypts

‘_Y—Hormones
B0 or

neurotransmitters

Cholera toxin —7®_> o
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