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Objectives

* Explain the mechanisms by which end

products of digestion of protein,
carbohydrate, and fat are absorbed into and

through the cells lining alimentary canal

* Explain the factors which determine whether
a molecule is absorbed into the blood or into

the lymph



A Summary of Digestion of Carbohydrates, Proteins and Lipids
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ABSORPTION OF NUTRIENTS

- Absorption of Carbohydrates

. form of monosaccharides - small fraction are

absorbed as disaccharides

- Glucose Is Transported by a Sodium Co-
Transport Mechanism

. First is active transport of sodium ions through
the basolateral membranes of the intestinal
epithelial cells into the blood, thereby depleting
sodium inside the epithelial cells




ABSORPTION OF GLUCOSE

- Second, decrease of Na inside the cells causes
Na from the intestinal lumen to move through
the brush border of the epithelial cells to the
cell interiors by a process of facilitated

diffusion

- Naion combines with a transport protein, but
the transport protein will not transport the Na
to the interior of the cell until the protein itself

also combines with some other substance such
as glucose




ABSORPTION OF GLUCOSE

- the low concentration of sodium inside the cell
literally “drags” sodium to the interior of the cell
and along with it the glucose at the same time

Once inside the epithelial cell, transport proteins

and gnzyhmgs cause facilitated diEgsiQn of the

glucose through the cell's basolateral membrane

g}tg (tlhg paracellular space and from there into the
00

Galactose - same as glucose

Fructose - facilitated diffusion
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ABSORPTION OF PROTEINS

in the form of dipeptides, tripeptides & free amino
acids

sodium co-transport mechanism
secondary active transport
Few amino acids via facilitated diffusion

five types of transport proteins for transporting
amino acids and peptides have been found in the
luminal membranes of intestinal epithelial cells
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Proximal Small
Intestine

Colon

Tight Junctions more permeable

Absorption:
Mutrients
Vitamins
Minerals
saltand Water

Tight Junctions less permeable

Absorption:
Sodium
Water




Mechanisms of Transcellular Transport

Primary Active Transport

Secondary Active
Transport

Facilitated Diffusion

Utilizes energy (ATP) to Ma-ATPase
drive ion against
electrochemical gradient

Co-Transport of molecules Na-GLUC cotransporter
with [ATP-driven) ion
transport

specific transporters Glut-5 [fructose)
facilitate passive transport
across epithelial layer



ABSORPTION OF FATS

- the micelles perform a “ferrying” function
that is highly important for fat absorption

- In the presence of an abundance of bile

micelles, about 97 per cent of the fat is
absorbed

- in the absence of the bile micelles, only 40 to
50 per cent can be absorbed



ABSORPTION OF FATS

After entering the epithelial cell, the fatty acids and
monoglycerides are taken up by the cell's smooth ER

|

they are mainly used to form new triglycerides that
are subsequently released in the form of

chylomicrons through the base of the epithelial cell,
!

flow upward through the thoracic lymph duct and
empty into the circulating blood

- short and medium chain fatty acids (more
water-soluble) are absorbed directly into the

portal blood




Enterohepatic Circulation
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Conjugated bilirubin

1. Inthe liver, bilirubin is conjugated with glucuronic acid by the enzyme
glucuronyltransferase, making it soluble in water

2. Conjugated bilirubin is not absorbed and instead passes into the colon

3. There, colonic bacteria deconjugate and metabolize the bilirubin into
colorless urobilinogen, which can be oxidized to form urabilin and stercobilin

4. Urobilinis excreted by the kidneys to give urine its yellow color and
stercobilinis excreted in the feces giving stool its characteristic brown color

A Atrace (~1%) of the urobilinogenis reabsorbedinto the enterohepatic
circulation to be re-excretedin the bile



ABSORPTION IN LARGE INTESTINE

About 1500 milliliters of chyme normally pass
through the ileocecal valve into the large intestine
each day

Most of the water and electrolytes in this chyme
are absorbed in the colon, usually leaving less
than 100 milliliters of fluid to be excreted in
the feces

Proximal half of the colon - absorbing colon

Distal colon - storage colon



ABSORPTION IN LARGE INTESTINE

active absorption of sodium - electrical potential
gradient created by absorption of the sodium
causes chloride absorption

- tight junctions between the epithelial cells of the
large intestinal epithelium - prevents significant
amounts of back diffusion of ions

- absorb sodium ions more completely -
aldosterone

- Secretion of HCO3 - absorption of Cl



ABSORPTION IN LARGE INTESTINE

- Absorption of NaCl — water by osmosis

- large intestine can absorb a maximum of 5 to 8
liters of fluid and electrolytes each day - when
more than this - excess as diarrhea



COMPOSITION OF THE FECES

- 34" water

- 1/4™ solid

- 30 per cent dead bacteria,

- 10 to 20 per cent fat,

- 1010 20 per cent inorganic matter,
- 2t 3 percent protein,

- 30 per cent undigested fiber from the food, bile
pigment and sloughed epithelial cells

- Colour due to stercobilin
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The Defecation THeklex
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Clinicall Pearls

% Cholera foxin
G makes o inteshine secrebe > 10 Ubers -6 H.O

D
| &) \ 0/‘

“) (ren™M

Hoo ts

(25 « Obshuckee, juundic
‘/' :t': ;.-T“}! Hﬁ?&k}wh&\m’ Jaurd-‘-« T IS pro& &m

'y
S PR & -
i P




- ————————————

Nm&‘m‘x NVagus 0. (N x) TRlvic neyves
Funchon Absorph’on sbrage
CRC Bleeds >

ivon de@cuemﬂ anemia | C'onsl:ipalioﬂ




Abdominal ’l?ej-on.s Abdominal QMAYaﬂ‘:.S




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

