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Digestion in the gut depends on both the physical movement surfaces of the intestinal epithelial cells or oocur as components
of the food and its enzymatic breakdown into constituent  of the secretions of digestive glands (e.g. pancreas). The
components. Most digestion oceurs in the stomach and small  structure and functions of the stomach and small intestines, and
intestine, The digestive enzymes invalved may be bound to the their enzymic secretions are shown on this and the next page.

The Stomach and Organs of the Small Iniestine

Small molecules (glucose, aspirin, and alcohol)
. ‘? are absorbed directly across ihe stomach wall into
---- ihe gastric blood vessels surrounding the stemach.

Escphagus

Cardiac
sphincter

The galt bladder stores the bile produced
by the liver ceils. Bile is a watery, alkatine
fluid that neutratizes stomach acids and
malntains the correct pi for enzymic activity.
Bite also cortains bile salts, which emulsily
large fat droplets, increasing the surface
area for the aclion of lipase enzymes.

The lining of the stomach has folds (rugae}, which
allow for expansion of the stomach {up to 1 liter),
The surface is pitted with gasiric glands, which
secrele acid, mucus, and an enzyme precursor.
Muscular walls mix the stomiach contenls to preduce
a soupy mixture called chyme, Strelching of the
siomach wall is a stimuius for gastric secration.

{ I See delail of the stomach wall below

Acinar cell

Pancreatic

Pyloric sphincter duct

The endocrine porlion of
the pancreas (islets of
Langerhans), is invoived
in blood sugar regulation
but not in digestion.

Duodenum of
small intesline
The exoerine portion of the pancreas
comprises rings of acinar cells surrounding
small branches of the pancreatic duct. The
acinar cells secrete pancreatic juice via
the pancreatic duct to the duodenum.

Entry of pancreatic
and bile ducls
(sphincter of Oddi}

See datail of a single villus below

Detail of a Single Villus From Intestinal Wall Detait of the Stomach Wall

Gasiric juice

Epithelial cells on the tip —————=3.» Stomach surface
of the villus are brushed ¢ Goblet cells in
off as a result of regular -
the epitheiium
wear and tear. 2‘/ produce mucus

Gasi;'ic pit

Epithetial cells — |

e

The intestinal enzymes
are bound to gurfaces of ———&

the epithelial cells Columnar Goblet cells lining the

“— epithelium neck of the gastric
gland secrete mucus

Capillary ic protect the stomach

network from the acid

—

Epitheliat cells divide and \
rigrate toward the tip of 0
the villus to replace lost "
and worn cells.

pug(f sujsen

Oxyntic cells secrete —

Lymph Lo
hydrochlaric acid (pH 1)

Crypt of Lieberktnn: vessel
tubular exccrine
gland that secretes

alkaline fluid
Zymagenic {chief) cells

secrete pepsinogen,a ____ |
precursor of the enzyme
pepsin, which is
activated in acid pH

Brunner's gland
produces mucws which
empties into the erypt
of Lieberkihn

1. Describe the two important roles of gut movements:
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intestinal villi and microvilli

The photograph {left} shows a section through the ileum with the imtestinal villi
and intestinal glands (crypts of Lieberkiihn} indicated. The intestinal glands
secrete mucus and alkaline fluid. Epithelial cells lining the surface of the villi are
regularly worn off and replaced by new cells migrating from the base of the
intastinal glands. Each epithelial cell has many microvllli {microscopic projections
called the brush border) which further increase the intestinal surface area.

Enzymes bound to the microvilli surfaces of the epithelial cells {peptidases,
maltase, lactase, and sucrase) break down small peptides and carbohydrate
molecules into their constituent parts. The breakdown products {monosaccharides,
amine acids) are then absecrbed into the underlying blocd and lymph vesseils.
Mucous cells (white spots arrowed} produce mucus to protect the epithelial cells
from enzymatic digestion. The blood vessels transport nutrients to the liver,
Lymph vessels {ransport the products of fat digestion,

Gastric juice: stomach Stomagch Pepsin Protein —* peptides Reflex stimulation, stretching
of the stomach wall, and the
hormone gastrin.

Pancreatic juice: Duodenum Pancreatic amylase | Starch ———— maliose Cantrol of pancreatic secretions

pancreas (exocring Trypsin Protein ——ww—w=s peptides is via release of the hormones

regicn only} Chymotrypsin Protein «m——3 peptides secretin and cholecystokinin.
Pancreatic fipase Fats —————— fatty acids + glycearol

Intestinal juice and Small intestine | Maltase Maitose ————3 glucose Reflex action and contact with

enzymes: small intestine Peptidases Polypeptides —— amino acids intestinal wall.

2. Discuss the digestive and storage role of the stomach in humans, identifying important structures and secretions:

3. Identify two sites for enzyme secretion in the gut, give an example of an enzyme produced there, and state its role:

(a) Site: Enzyme:

Enzyme's role:

(k) Site: Enzyme:

Enzyme's role:

4. (=) Suggest why the pH of the gut secretions varies at different regions in the gut:

(b) Explain why it is necessary for protein-digesting enzymes (e.g. trypsin, chymotrypsin, and pepsin) to be secreted in
an inactive form and then activated after release:

5. Explain why alcohol exerts its effects more rapidly when the stomach is empty (rather than full):

6. Explain the role of sphincter muscles in the digestive tract:
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All the chemical and physical processes of digestion from the
mouth to the small intestine are aimed at the breakdown of
food molecutes into forms that can pass through intestinal lining
into the underlying blood and lymph vessels. These breakdown
products inciude monosaccharides, amino acids, fatty acids,
glycerol, and glycerides. Passage of these molecules from

The Hepatic Porial System

The liver obtains oxygenated blocd from the
hepatic artery, but it also receives deoxygenated
blood containing newly absorbed nutrients via
the hepatic portal vein. The hepatic portal
system refers to all the blood flow from the
digestive organs that passes through the liver
before returning to the heart. Hepatic portal
bloed is rich in nutrients: the liver monitors and
processes this foad before the blood passes into
general circulation,

To heart

Blood leaving the liver
eventually enters the vena cava

the gut into the blood or lymph is called abserption. After
ahsorption, nutrients are transported directly or indirectly to the
liver for storage or processing. Some of the features of nutrient
absorption and transpori are shown below. For simplicity, all
nutrients are shown in the lumen of the intestine, even though
some nutrients are digested on the epithelial cell surfaces.

Intestinal villus

Chylomicron -

Hepatic

ortal vein
P Area enfarged

below left

Monosaccharide

N Short chain |-
faity acid

Aminoe acid

Absorption: Most of the simple molecules that are the final products of food
breakdown are absorbed by the epithelial celts of the viili into the blood
vessels and are transporied directly to the liver where they are processed.

—Lacteal {(branch
of lymph vessel)

Lumen Brush border Intestinal Capillary
of gut of microvilli epithelial cell of villus
Glucose and i To thoracic duct Lymph vessol
galactose Active
<> transport Transport of lipids: Most lipids are long chain fally
Fructose Faciltated . € acids. These and the manogiycerides reach the
C} diffusion liver by & more indirect route than other melecules.
Once within the epithelial cells {aided by micelles),
Amino acids Aciive !ong chain falty acids and g!y.cerol‘are racombined
in the smooth endoplasmic reficulum to form
O fransport ) . h ) )
triglycerides. The lriglycerides aggregate into
Dipeptides chylomicrons, which leave the epithelial cell and
O—O Active enter the fymphalic circulation, Eventually they
Tripeptides transport enter the general circulation near the heart and
( arrive at tie liver via the hépatic artery.
Chylomicrons are formed in the endoplasmic
Short chain i, reticulum of the intestinal epitheliat cells.
Diffusion . !
falty aclds ——— > Triglycarides aggregate with phosphalipids
@ and cholesterol and become coated with
_ protein. The protein coat keeps lhe fatin
suspension during transport.
Long chain
fatty acids Diffusion
® icell
tonoalycerides | * Ticeles) To lacteal of villus

>

Fat soluble Micelles are spherical aggregates of 20-50
vntaménﬁ molecules of bile sall, They aid the passage of
(A, D, E, K} lipids across lhe membrane of the epithelial cells.

1. State the function of the following in fat digestion:

{(a) Micelles:

(b) Chylomicrons:

2. Exptain why it is important that venous blood from the gut is transported first to the liver via the hepatic portal circulation:

The Liver's Homeostatic Role

Related activities: Stomach and Small Intestine, Transport Systern in Humans,
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The liver is a large organ, weighing about 1.4 kg, and is well
supplied with blood. It carries out several hundred different
; functions and has a pivotal role in maintaining homeastasis. Its
! role in the digestion of food centers around the production of

The production and secration of
hile is regulated through nervous
and hormonal mechanisms.,

The vagus nerve stimulates
bile procluction

Secretin and CCK are
released into the blood from the
inteslinal mucosa in response

to food (especially fat) in the
small intensting,

Gallbladder stores bile,
releasing it into the small
intestine when required.

Sphincter of Oddi relaxes
release bile into the small intestine.
Sphincter relaxation is stimulated
by the hormona CCK.

The hormone cholecystokinin ..
(CCK) stimulates the release -
of bile inte the smalt intestine.

Digestive Functions of the Liver

the alkaline fluid, bile, which is secreted at a rate of 0.8-1.0 liter
per day. It is also responsible for processing absorbed nutrients,
which arrive at the liver via the hepatic portal system. These
functions are summarized below.

© Cords of
individuai
liver cells

Bite is produced by the liver cells
and fiows from small ductules
into larger bile ducts. Bileis a
greenish alkaline fluid (pH
7.6-8.6), consisting of water and
bile salts, cholesterol, lecithin, bile
pigments, and several ions. The
hile salts emulsify {break up) fats
in the small inteltine for easier
digestion and absorption. The high
pH neutralizes the acid entering
the smail intestine from the
stomach. Bile is also parily an
excratory product; tha breakdown
of red blood cells in the liver
produces the principal bile
pigment, bilirubin. Bacteria act
on the hile pigments, giving the
brownish color to feces.

Hepatic duct

The comman bile duet
transporis the bile from
the gallbladder where it
is storad to the small
intestine,

Pancreatic duct (from the
pancreas joins with the
bife duct bringing
pancreatic secretions)

1, ldentify the source of biie:

2. Describe the two main functions of bile in digestion:

(a)

(b

(a)

3. Describe the two primary functions of the liver related to processing the products of digestion arriving from the gut:

(b}

4. Describe the role of the gall bladder in digestion:

5. Explain in what way bile is an excretory product as weli as a digestive secretion:

(a) Hormone 1:

6. Identify the two principal hormones controlling the production and release of bile, and describe the effect of each:

Effect:

{b) Hormone 2:

Effect:

7. Describe the stimulus for hormenal stimulation of bile secretion:

Related activities: The Contral of Digestion, The Liver's Homeostatic Role
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olera is an acute intestinal infection caused by the bacterium  of safe drinking water, safe food handling and preparation (e.q.
rio cholerae. The bacterium produces an enterotoxin which preveniing contamination of food and water), and effective general
ds to mermbrane receptors on the small intestine, opening the ion  hygiene (.9, hand washing with soap). Once contracted, the only
annels and increasing permeability of the mucosal epithelium to  treatment for cholera is the administration of oral rehydration
aride ions. According to the principles of osmosis, water follows  solutions (ORS} to prevent dehydration or death. In severe cases
o salt across the membrane resulting in copious, painless, watery the rehydration sofution is administered intravenously, and the
diarrhea that can lead to severe dehydration, kidney failure, and patient may be prescribed antibiotics to reduce the infection time.
Jpath within hours if left unireated. Cholera can be prevenied by  With prompt and appropriate ORS treatment, the fatality rate from

hygienic disposal of human feces, provision of an adequate supply  cholera infection is iess than 1%.

=

Oral Rehydration Solutions

Diarrhea causes water and electrolytes to be lost from the
body, causing dehydration and electrolyte imbalance. This
in furn can alter osmotic gradients in the body, affecting
hydration, bioad pH, and nerve and muscle function, Drinking
water alone to treat diarrhea is ineffective for two reasons:
during bouts of diarrhea the large intenstine is iosing rather
than absorbing water, and secondiy, electrolyte loss is not
addreased. Instead, oral rehydation solutions {ORS) are
1860s: The first ORS formulations were developed prescribed. Modern ORS are simple and inexpensive, and can be
to treat severe diarrhea. In addition to elecirolytes, administered with no medical training. They contain water and salis in specific ratios
they also contained glucose, which had been designed to replenish fluids and electrolytes. Carbohydrates, such as glucose or
proven to increase water reabsorption, sucrose, are added to enhance electrolyte absorption in the intestinal tract. Although
The discovery that the cholera entarotoxin was the presence of sugars can increase the rate of diarthea, they stiil have an overall
responsible for fluid toss (diarrmea) by inlerfering penefit because they increase fluid replacement and improve patient hydration.
with membrane cAME aclivily and G-proteins.

Development of Oral
Rehydration Solutions

Many scientific disciplines have been involved in
developing modern ORS. Key discoveries include:

1950s: Physlologists first noted that glucose and
sodium were transported fogether across the
intestinal epithelium.

Sodium and potassium safls
replace fost elecirolytes. They
are usually present as a
chioride salt such as sodium
chiloride, NaCl (below).

a}

Cutrent: The development of low osmolarity
.solutions which use alternative carbohydrate
sources such as rice, instead of sugars to
minimize diarrheal effect.

: TIRECTONS
Drseat ol CHE LI of deinking wealer
T tia ek 1A
trap|s - cont s 28 Tz patindt
Criven | G b B 24 hdat fHb),
Eroniff Do #49 O &5 Clharaiid
girprifuiniar megital sapanduinn

T GAMIOS: B0 0T SO BOLURSH

Carbohydrates, such as
sucrose or glucose (above)
increase wafer and

alectrolyte absorption.
O OH © 3 Na+
Q
aQ ;. 4 -
° s : Sodium bicarbonate or sodium citrate {right) help Qo O
Administering ORS lu & cholera patient maintain homeostatic blood pH and revert metaboiic o

acidosis which occurs if bload pH falis below 7.35.

identify the pathegen that causes cholera:

Describe why severe diarrhea caused by cholera infection can be so dangerous if not treated quickly:

Briefly describe why ORS are more effective in treating the symptoms of cholera than water afone:

Explain why a paiient taking an ORS with glucose might feel that their symptoms were worsening and stop treatment:

Discuss some of the ethical issues associated with trialing new ORS formulations on humans:
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Malnutrition describes an imbalance between what someone eats
and what is required to remain healthy. in economically developed
areas of the world, most {but not all) forms of malnutrition are the
result of poorly balanced nutrient intakes rather than a lack of
food per se. Amongst the most common of these is obesity, as
indicated by BMI values in excess of 30 (below). Althcugh some
genetic and hormonal causes are known, obesity is commonly
the resuit of excessive energy intake, usually associated with a

Obesity and Malnutrition

In adults, the exact level of obesity is determined by reference
to the Body Mass Index {BMI). A score of 30+ on the BMI
indicates mild obesity, while those with severe or morbid obesity
have BMIs of 40+, Child obesity is based on BMI-for-age, and
is assessed in relation to the weight of other children of a similar
age and gender. Central or abdominal obesity, now classified
as an independent risk factor for some serious diseases, refers
to excessive fat around the abdomen. While the explanation for
excessive body fat is simple (energy in exceeds energy oui),
a complex of biological and socio-economic factors are implicated
in creating the problems of modern obesity.

Obesity Prevalance

1n 2000, an estimated 20.4% of adult Americans were obese
and a further 36.7% overweight, leaving fewer than half of
adult Americans not at risk for health problems related to
excess weight. The prevalence of abasity {BMI > 30) continues
ta be a health concern for adults, children, and adolescents
in the US and other developed countries, as indicated by self
reported BMI assessment data below.

Prevalence of overweight and obesity, 2002

80+ Data basod on BAMY assessmenl for parsons {5 years or over, WHO 2005

o 607

o

& J

§ [ ] Qverweight

& 4| Obase

o
M F M F M F MF MF MF
USA Australiz Canada UK France Japan

Recent dala show clear differances in the perceniage of overweight
and obese adults belween Australia, Canada, the USA, and the
UK (which are similar) and Japan and France, where obesily is
much lass common. These differences are atiributatle largely to
customary digtary differences between these nations.

1. (a) Explain why obesity is regarded as a form of malnutrition:

highly processed diet, high in fat and sugar. In addition, incidental
physical activity is declining: we drive more, use labor-saving
machines, and exercise less. Obesity is a risk factor in a number
of chronic diseases, including hypertension, cardiovascular
disease, and type 2 diabetes. Paradoxically, obesity in developed
countries is more commen in poorly educated, lower socio-
economic groups than amongst the wealthy, who often have
more options in terms of food choices,

itealth Effects of Obesity

Obesily more than doubles the
tisk of hyperlension and sleoke.

Obesily is a major independent risk factor
{or cardiovascuiar disease because it is
associatad with increased pravalence of
cardiovascular risk factors, including type
2 diabetes and high blood {ipids.

The heaviness of he chest wall and
a higher-than-normal axygen
reguirament in obase people
rastricts normal physical activity
and Increases respiralory problems.

Obesily Is associated with high
hile cholesterol levels, gallstones
and gall bfadder disease.

Obesily Is clearly asscciated with
higher risk of certain types of cancers,
including rectal, colon and breast
cancer, Cancer survival rates are
also lower among olxese palients.

Obesity in premenopatsal wemen
is associated with irregular
manstrual cycles and infertility.

Obase people are al higher risk of
oslacartheilis in their weight-bearing jaints,

Body Mass Index
A common method of assessing obesity
is the body mass index (BMI}.

weight of body (in kg)
height (in metres) squared

BMI =

ABMiof: 171020 = underweight
20 to 25 = normal weight
25 to 30 = overweight
over 30 = obesity

(b) Describe the two basic energy factors that determine how a person’s weight will change:

2. Using the BMI, catculate the minimum and maximum weight at which a 1.85 m tall man would be considered:

(a) Overweight:

(b} Obese:

3. BMI is routinely used to assess heaithy weight. Explain why BMI might sometimes not be a reliable in this respact:

Tvoe 2 Diabetes

Related activities: Deficiency Diseases, Cardiovascular Disease,
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alnutrition is the general term for nutritional disorders resulting
om not having enough food (starvation) or not enough of
e rignt food (deficiency). Children are the most at risk from
alnutrition because they are growing rapidly and are more
usceptible to disease. Malnutrition is a key factor in the deaths of
rmillion children each year and, in developing countries, dietary
sficiencies are a major problem. In these countries, malnutrition
sually presenis as energy and protein deficiencies. Specific
pamin and mineral deficiencies in adults are associated with
pecific disorders, a.g. scurvy (vitamin C), rickets (vitamin D},

Vitamin Deficiencies

Vitamin A (found in animal livers,
egos, and dairy products) is
essential for the production of
light-absorbing pigments in
 the eye and for the formation
of cell structures. Symptoms
" of vitamin A deficlency
inctude toss of night vision,
inflammation of the eye, corneal
damage, and the presence of
Bitot's spots (foamy patches on the
white of the eye, arrowed}.

Vitamin C Deficiency causes a disease
known as scurvy, once the scourge 2
of sailors but now rare in
developed countries.
tnadequate vitarnin C intake
disturbs the body's normal
produation of collagen, a
protein in connective tissue
{hat holds body structures
together. This results ir poor
wound healing, rupture of smali
bicod vessels (visible bleeding in the
skiny, swollen gumns, and loose teeth.

Vitamin B2 (found primarily in meat,
but also in eggs and dairy
products) is required for nucleic £
acid and protein meiabolism,
and for the maturation of red
blood ceils, It is essential for
proper growth and for the
proper nerveus system
function. Deficiency results in
pernicicus anemia, paor appelite,
weight loss, growth failure, faligue,
brain damage, nervousness, muscle
tics, depression, spinal cord degeneration,
and lack of balance.

Lack of vitamin D in children
procluces the disease rickets. In
adults a simifar dissase is
called osteomalacia. Suffers
typically show skeletal
deformities (e.g. bowed legs)
because inadequaie amounts
of phogphorus and calgium are
incorporated inte the bones.
Vitamin D is preduced by the skin
when exposed 1o sunfight and it is vital
for the absorption of calciumn from the diet.
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Related activities: The Human Diel, Malnutrition and Obesity

peliagra (niacin), pernicious anemia (vitamin B,,), or anemia
(iron). Deficiency diseases are rare in developed couniries
and are usually limited to people with very restricted diets,
intestinal disorders, or drug and alcohol problems, although
some deficiencies, e.g. iron deficient anemia, are much more
common than others. The ideas on what constitutes a balanced
diet have changed somewhat in the fast decade. Previous
recommendations emphasized a reduced fat intake, but more
recent advice emphasizes the benefits of 'healthy fats’ and
whole grains in preference to highly pracessed food of any kind.

Common Mineral Deficiencies

lodine

lodine is essential for the
production of thyroid hormones,
which contro! growth, metabolic
rate, and develepment.
Shortage of iodine in the diet
may lead 1o goiter
(enlargernent of the thyroid),
lodine deficiency is also
responsible for some cases of
thyroid undaractivity.

Iron

- Anernia results from lower than
normal levels of hemoglobin
in red blood cells. iron from the
diet is required to produce
hemaogiohin. People maost at
risk include wormen during
pregnancy and fhose with an
inadequate dietary Intake.
Symploms include fatigue,
fainting, breathlessness, and
heart palpitations.

Horeera

Zinc

Zinc is found in red meat,
poultry, fish, whole grain cereals
and breads, legumes, and nuts.
It is important for enzyme
activity, production of insulin,
making of sperm, and
perception of taste. A deficiency
in zinc causes growth
retardation, a delay in puberty,
muscular weakness, dry skin,
8 and a delay in wound healing.

Calcium

Calgium is required for enzyme
function, formation of bones
and teeth, blood clotting, and
muscular contragtion. Calcium
deficiency causes poor bene
growih and structure, increasing
the tendency of bones o
fracture and break. It also results
in muscutar spasms and poor
blood clotting.

Al phiatos COG untess el olarwea
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Protein and Energy Deficiencies

.
Marasmus is the most common form
of defigiency disease. it is a severs
prolein and energy mainutrition that
usually occurs in famine or starvation
conditions. Children suffering from
marasmus are stunted and exiremely
emaciated. They have loose folds of
skin on the [fmbs and bultocks, due
to the loss of fat and muscle tissue.
Sufferers have no resistance to
disease and comman infections are
typically fatal.

Using examples, distinguish between malnutrition and starvation:

Kwashiorkor is a severe type of
protein-energy deficiency in young
children {1-3 years old), occurring
mainly in poor rural areas in the
fropics, Kwashiorkor occurs when a
child is suddenly weaned on fo a
diet that is low in calories, protein,
and cerfain essential micronuirients,
Children have stunted growth, low
resistance to infection, cedema
{accumulation of fluid in the tissues),
and are inactive, apathetic and weak,

2 Aty

Alcohol Abuse and Nutritional Deficiency

Conmmon nutrient
deficiencies in
alcoholics

Thiamin (vit. B4)
Riboflavin (vit. Bz)
Vitamin B2
Folate (folic acid}
Viamin A
Vitamin G
Vitamin D
Vitamin K

Iron

Calcium
Magnesium

Pretatarant

Zing

People who regutarly consume excessive alcohol are at increased
rigk of nutritional deficiencies. Even whan food intake is adequate,
alcohct interferes with the metabolism: of food by affecting digestion,
storage, utilization, and excretion of nutrienis. Alcohol damages the
cells lining the small intestine and impairs absorption of nutrients.
For example, alcohol inhibits fat absorption, impairs the digestion
of proteins, and interferes with glucose metabolism.

Suggest why young children, pregnant women, and athletes are among the most susceptible fo dietary deficiencies:

(a) Explain why a lack of iron leads to the symptoms of anemia (fatigue and breathlessness):

{b) Explain why iron deficiency is relatively mare common in women of child-bearing age than in men:

Using the example of iodine, explain how artificial dietary supplementation can be achieved and discuss its benefits:

Suggest why a zinc deficiency is associated with muscular weakness and a delay in puberty:

Explain why alcoholics are likely to be deficient in fat soluble vitamins (A, D, K) even when food intake is adequate:
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jiabetes is a general term for a range of disorders sharing two
ommon symptoms: production of large amounts of urine and
gcessive thirst. Diabetes mellitus is the most common form
£ diabetes and is characterized by hyperglycemia (high blood
ugar). Type 1 is characterized by a complete lack of insulin
roduction and usually begins in childhood, while type 2 is

Symptoms may be mild at first. The body's cells do
not respond appropriately to the insulin that is present
and blocd glucose levels become elevated. Normal
bloocd glucose lavel is 60-110 mg dL™Y. 1n diabetics,
fasting blood glucase level is 126 mg dilor higher.

Symploms cccur with varying degrees of severity:
b Celis are starved of fuel. This can lead to increased
appetite and overeating and may contribute to an
axisting obesity problem.

B Urine production increases to rid the body of the
excess giucose, Glucose Is present in the urine
and patients are frequently very thirsty.

B The bady's inability to use giucose properly leads
to muscle weakness and fatigue, irritability, frequent
infections, and poor wound healing.

Uncontrolied elevated blood glucose eventually results
in damage 1o the blood vessels and leads to:

coronary artery disease
peripheral vascular disease
retinal darmage, blurred vision and blindness
kidney damage and renal failure
persistent ulcers and gangrene’,,—"

TV Y TY

Cellular uptake of
glucose is impaired and
glucose enters the
bloodstrearn instead.
Type 2 diabetes is
somatimes called
insulin resistance.

Insulfin

more typleally a disease of older, overweight people whose cells
develop a resistance to insulin uptake. Both types are chranic,
incurable conditions and are managed differently. Type 1 is
treated primarily with insulin injection, whereas type 2 sufferers
manage their disease through diet and exercise in an attempt to
limit the disease’s long term detrimental effects.

Obesity: BMI greater than 27, Distribution
of weight is also important.

Age: Risk increases with age, although
the incidence of type 2 diabetes is
increasingly reported in obese children.

Sedentary lifestyle: inactivity increases
risk through its effects on bodyweight.

Family history: There is a strong genetic
lirsk for type 2 diabetes. Those with a family
history of the disease are at greater risk.

Ethnicity: Certain ethnic groups are at
higher risk of developing of type 2 diabetes.

High blood pressure: Up to 60% of people
with undiagnosed diabetes have high blood
pressure,

High blood lipids: More than 40% of
people with diabetes have abnormally high
levels of cholestercl and similar lipids in
the blood.

The beta cells of the pancreatic
islets (above} praduce insulin, the
hormone responsible for the
cellular uptake of glucose. In type
2 diabetes, the body's celis do
ot utilize the insulin properly.

1. Distinguish between type 1 and type 2 diabetes, relating the differences to the different methods of treatment:

2. Explain what dietary advice you would give to a person diagnosed with type 2 diabetes:

3. Explain why the increase in type 2 diabetes is considered eplidemic in the developed world:
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Related activities: Control of Blood Glucose
Web links: Celluiar Mechanisms of Diabetes
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