e

SNS COLLEGE OF ALLIED HEALTH SCIENCES &
SNS Kalvi Nagar, Coimbatore - 35 il s
Affiliated to Dr MGR Medical University, Chennal

DEPARTMENT OF CARDIO PULMONARY PERFUSION
CARE TECHNOLOGY

COURSE NAME : BIOCHEMISTRY

TOPIC : DIGESTION AND ABSORPTION OF CARBOHYDRATES



Mithra Mithu
DEPARTMENT OF CARDIO PULMONARY PERFUSION                                           CARE TECHNOLOGY


INTRODUCTION

* The major source of carbohydrates Is found In
plants.

* Glucose 1s the universal fuel for human cells.

* The glucose concentrations in the body are
maintained within limits by various metabolic
processes.
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Digestion of Carbohydrates

INSTIIDTNE,

* The principal sites of carbohydrate digestion
are the mouth and small intestine. The dietary
carbohydrate consists of:

» Polysaccharides: Starch, glycogen and
cellulose

* Disaccharides: Sucrose, maltose and lactose

» Monosaccharides: Mainly glucose and
fructose.
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* Monosaccharides need no digestion prior to
absorption, whereas disaccharides and
polysaccharides must be hydrolyzed to simple
sugars before thelr absorption.
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Dietary carbohydrates
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Polysaccharide

Mouth Salivary a-amylasel

Dextrins
Stomach No digestionl

Dextrins

Small intestine Pancreatic
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Disaccharide Monosaccharide

a-amylase
vy ¢ v
Maltose Sucrose Lactose
Intestinal enzymes Maltasel Sucrasel Lactasel
Glucose Fructose Galactose + Glucose

Bloodstream

Glucose «—— Fructose «—— Galactose < Y
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Digestion in Mouth

* Digestion of carbohydrates begins
In the mouth. Salivary glands
secrete a-amylase (ptylin), which
Initiates the hydrolysis of a starch.

 During mastication, salivary o-
amylase acts briefly on dietary
starch in random manner breaking
some o-(1 — 4) bonds, a-amylase
hydrolyzes starch into dextrins.
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Digestion In Stomach

INSTIIDTNE,

 Carbohydrate digestion halts temporarily in the
stomach because the high acidity Inactivates
the salivary a-amylase.



Digestion In Intestine

(T rITU 1075

 Further digestion of carbohydrates occurs In
the small Intestine by pancreatic enzymes.
There are two phases of intestinal digestion.

1.Digestion due to pancreatic a-amylase

2.Digestion due to Intestinal enzymes : sucrase,
maltase, lactase, iIsomaltase.
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Digestion due to pancreatic a-
amylase

 The function of pancreatic a-amylase IS to
degrade dextrins further into a mixture of
maltose, iIsomaltose and o-limit dextrin.

* The a-limit dextrins are smaller
oligosaccharides containing 3 to 5 glucose
units.
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Digestion due to intestinal
enzymes

* Enzymes responsible for the final phase of carbohydrate
digestion are located In the brush-border membrane.

Maltase
¢ Maltose —_—  (Glucose + Glucose

lsomaltase
¢ |somaltose —_—  Glucose + Glucose

Sucrase

Sucrose -_—p» Glucose + Fructose

Lactase
Lactose —_—  (Glucose + Galactose

Dextri
a-Limit dextrin MP Glucose + Maltose
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(T rITU 1075

* The end products of carbohydrate digestion
are glucose, fructose and galactose which are
readily absorbed through the intestinal
mucosal cells into the bloodstream.
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Absorption of Carbohydrates >

CTTS I TUTIONS

. Carbohydrates are absorbed as monosaccharides
from the Intestinal lumen.

* Two mechanisms are responsible for the absorption
of monosaccharides:

1. Active transport against a concentration gradient,
l.e. from a low glucose concentration to a higher
concentration.

2. Facilitative transport, with concentration gradient, I.e.
from a higher concentration to a lower one.
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Active Transport » N
CLLSTFITUTIONS

 The transport of glucose and galactose across
the brushborder membrane of mucosal cells
occurs by an active transport.

 Active transport IS an energy requiring process
that requires a specific transport protein and
the presence of sodium 10ns
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Active Transport “» B
CLEFITUTIONS

Facilitative Active

» Asodium dependent penvpot  tnapset
glucose transporter o S
(SGLT-1) binds both - ntestinal fumen
glucose and Na+ at Firush border— —SGLT-
separate sites and
transports them both ntstinal— c§'. Nad
through the plasma Vnct I <
membrane of the L;\
Intestinal cell. N GLUT:2

To bloodstream
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Active Transport

Facilitative Active

* The Na+ Is transported ransport  transpor
down Its concentration s SO

gradient (higher e
concentration to lower Brush border ——>
concentration) and at

the same time glucose Is Intestinal—
transported against ItS

concentration gradient.
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* The free energy

Active Transport > B
CUETITUTIONS

Active
transport

Facilitative
transport

Fructose Glucose
Mannose Galactose Na*

required for this active
transport Is obtained
from the hydrolysis of
ATP linked to a sodium
pump that expels Na+

from the cell In
exchange of K+

Intestinal lumen

GLUT-5

Brush border —» —SGLT-1

Glucose
Galactose
Fructose

Intestinal—»
epithelium
Mannose

ADP + Pi

iy

GLUT-2
To bloodstream
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Faclilitative Transport p

w.;wrlu 10175
* Fructose and mannose are transported across

the brush border by a Na+ independent

facilitative diffusion process, requiring specific

glucose transporter, GLUT-5.
* The same transport can also be used by

glucose and galactose If the concentration
gradient Is favorable.
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Transport of Carbohydrates > R
CLETITUTIONS

* The sodium independent transporter, GLUT-2
that facilitates transport of sugars out of the
mucosal cells, thereby entering the portal
circulation and being transported to the liver.
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Clinical significance of Digestion

WISTFITUTIONS

. * Lactose intolerance Is the Inability to digest
lactose due to the deficiency of Lactase
enzyme.

. Causes

'®’

Congenita  Acquired during lifetime

' o\

Primary Secondary
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Congenital Lactose

intolerance

TUTIONS

* |t Isa congenital disorder

* There Is complete absence or deficiency of lactase
enzyme.

* The child develops intolerance to lactose
Immediately after birth.

* |t Isdiagnosed in early infancy.
* Milk feed precipitates symptoms.
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 Primary lactase deficiency develops over time

* There Is no congenital absence of lactase but the
deficiency Is precipitated duringadulthood.

 Thegene for lactose Is normally expressed upto
RNAlevel but 1t Is not translated to form enzyme.

* [t IS very common In Asianpopulation.
* Thereis intolerance to milk + dairy products.
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Adult with lactoseintolerance

TUTIONS
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Secondary lactase

deficiency

TUTIONS

* [t may develop in a person with a healthy small
Intestineduring  episodes of acute Iliness.

* This occurs because of mucosal damage or from
medications resulting from certain
gastrointestinal diseases, including exposure to
iIntestinal parasites such as Glardia lamblia.

* In such cases the production of lactase may be
permanently disrupted.
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FITurions

» Avoldance of dairy products.

» Although the body’s ability to produce lactase cannot be
changed, the symptoms of lactose intolerance can be
managed with dietary changes.

» Most people with lactose intolerance can tolerate some
amount of lactose In their diet. Gradualy Introducing smal
amounts of milk or milkproducts may help some people
adapt to them with fewer symptoms.

» Partly digested dairy products can also be given.
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LB rITUTIONS

* Lactose-free, lactose-reduced milk, Soy milk and other
products may be recommended.

» Lactase enzyme drops or tablets (Yeast tablets) can also be consumed.

» Getting enough calcium is important for people with lactose intolerance
when the intake of milk and milk products is limited.

 Abalanced diet that provides an adequate amount of nutrients—
Including calcium and vitamin D— and minimizes discomfort Is to

be planned for the patients of lactose intolerance.
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Assessment

1. Explain the carbohydrate digestion in our body?

2. Explain its absorption?

3. Explain its metaolism?

4. Types of transport mechanism?

5. Deficiency of carbohydrate metabolism?
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THANK YOU
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