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, pescribe the mechanical and chemical digestion in oral cavity
, Explain swallowing and peristalsis.

, Describe the structure of stomach and relate each component with the

mechamcal and chemical digestion in stomach.

' Explam the role of nervous system and gastrin hormone on the secretion of

gastric juice-
« Describe the major actions carried out on food in the three regions of the

~ gmallintestine.
f’;Exp]am the absorption of digested products from the small intestine lumen
tothe blood capillaries and lacteals of the villi.
D cnbe the component parts of large intestine with their respective roles.
d the voluntary

late the involuntary reflex for egestion in infants an

ssition of bile and relate the constntuents with respective

;’hlre of pancreas and explain its function as an exocrine
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e secretlon ofbile and pancreatic] Julce with the secretin hormone.
e following disorders;
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Introduction

When we eat foods—such as bread, meat, and vegetables—they g, ot ;
form that the body can use for nourishment. Food and drmk must be changed in 4
smaller molecules of nutrients before they can be absorbed into the blood and can?l”
to cells throughout the body. Digestion is the process by which food 1s brokep, dm:-d
Into its smallest parts so the body can use them to build and nourish cejjs ang 12
~ provide energy. . & ey
- Digestion involves mixing food with digestive juices, moving it through the
~ digestive tract, and breaking down large molecules of food into §maller molecy]e
- _Digestion begins in the mouth, when you chew and swallow, and is completed i, the
- small intestine. .
igestive system is made up of the digestive tract—a series of holloy,
- organs joined in a long, twisting tube from the mouth to the anus—and other Organs
. that help the body break down and absorb food.There are also two solid digestive
organs, the liver and the pancreas, which produce juices that reach the intestine
through small tubes. In addition, parts of other organ systems (for instance, nerves and

blood) play a major role in the digestive system.
11.1 Mec

hanical and Chemical Digestion in the Oral cavity
astrointestinal tract starts in the oral cavity where your teeth grind and
reak to small manageable pieces. This chewing process, known s
dent upon powerful muscles (masseter and temporalis), as well |
‘ “Qﬁ{_}nﬂol; they move the mandible (lower jawbone) |
i (e '
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Stage 2: The l‘h:n\m:\.ul\t 121

The larynx lifts up to meet the epiglottis, W hlk‘h IOWETS, ma}ung a seal thy
prevents material from entering the windpipe. This is important as it stops foog
liquid from being aspirated into the lungs.

Stage 3: The Oesophageal Stags

The bolus is passed into the oesophagus by automatic cqntractions of the
pharynx. It then travels to the stomach by gravity and reflex action. This stage of
swallowing is entirely automatic and cannot be controlled.

11.1.2 Peristalsis

Once the food ball enters the esophagus, it is pushed towards the cardiac
sphincter by smooth muscle contractions called peristalsis. Food travels from the
mouth to the stomach in about 4 to 8 seconds. Peristalsis occurs throughout the length
of the digestive tract and is responsible for keeping things moving and the occasional
strange sounds that arise. The digestive tract is surrounded by both circular and
longitudinal smooth muscle that allows for rhythmic contractions or peristalsis.

11.1.3 Food in stomach

Food enters the stomach from the esophagus, through the lower esophageal
sphincter. The stomach is the part where physical and chemical breakdown of food
really begins. It operates like a food mixer, churning the food bolus to a pulp called
chyme, and releasing numerous chemicals such as digestive hormones, enzymes and
gastric juices which help to break down food molecules in the chyme into small
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b The stomachis a muscular organ located on the left side of th
issubdivided into 4 regions: ¢ upper abdomen.
Cardiac region- Here the contents of the esophagus empty into the stomach through
yJower csophageal or cardiac sphincter.
Fundus: AD expanded area curving up above the esophageal opening.
Body: The central and largest region.
pylorus: The narrow _end of the stomach that joins the small intestine at the pyloric
incter. Like the cardiac sphincter, the pyloric sphincter is a ring of muscle that
ulates the movement of food out of the stomach.
The wall of the stomach is lined with millions of gastric glands, which together
rete 400800 ml of gastric juice
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i, Intrinsic factor .
Intrinsic factor is a protein that binds ingested vitamin B, and enab]eg itt

0 be
absorbed by the intestine in intact form.

b. Chief cells

The chief cells synthesize and secrete pepsinogen, the precursor o the
proteolytic enzyme pepsin.
¢. Mucus secreting cells
Special cells secrete a protective coating called mucus, on the stomach wallsy,
prevent damage from gastric acids. Originally it was thought that peptic ulcers Were
by an erosion of this mucus lining by these acids. However recent research
cates that these ulcers are caused largely by the spread of a type of bacteria calleg
icter pylori bacterium into the gastric walls.

" the gastric glands is stimulated by the hormone gastrin. Gastrin js
e cells in the stomach in response to the arrival of food.

| the stomach
Q:g@gpﬁon occurs in stomach. However, some water, certain ions,

L and ethanol are absorbed from the stomach into the blood
ckreliefofa headache after swallowing aspirin).

; °X organ which
in functions: .»
 €at a large number of food calories in
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1 %st 1t over a longer period. Without
d 10 €at very small amounts of fo
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I the partially digested chyme int & T
0 j:::.i,)\"ﬁfthe small .intest.ine). at a manageable s‘;)etei:i‘,3 tlcllrl:)(:;lnt‘l:gh(;he 1ﬁr.st
£h cter while the intestine is full and still digesting food, the StOmaIg] oric
P ! orage Ared fqr food. The. absorption of food and water by the st acts
36 ¢ but iron and highly fat-soluble substances like alcg;]:]Ch ar]:

16\111g1ble.

et roed directly.
‘ _sm of secretion of gastric juice

»n AA . - .
174y interesting question 18 raised here. What causes gastric juice to be
two possible answers to this question — chemical control and

reted” There are
o : : :
s control. Sometimes even the sight, smell, taste or hearing of delicious food

 the nervous system which orders for the secretion of small amount of gastric

gimulat i
;uiCC iike watering of mouth. This 1s proved by the experiment of Russian, Pavlov. He
cutthe esophagus ofadog and left the cut end opento the outside.

When he fed this dog, the food, of course, never reached the stomach, yet the
somach resulted in the secretion of about one fourth the normal amount of gastric
juice. This showed that the gastric secretion was under the reflex control and cutting of
here are more proteins in the food, a signal is sent to the

the gastric nerves proved it. If t
1 order the gastric glands to secrete more gastric

brain which in response to this signa
juice.

the secretion of gastric juice. Protein
f the stomach to secrete gastrin. The
which carries it to the gastric glands to
The contact of the food with the
te gastrin which stimulated the

A hormone called gastrin, controls
molecules stimulate the endocrine cells o
liberating gastrin is soon absorbed by the blood
secrete large amount of gastric juice in the stomach.
lining of the stomach also causes the cells to secre
gastric glands to secrete gastric juice.

11.2 Food in the Small Intestine

d As the contents of the stomach become thoroughly liquified, they pass into the
uodenum, the first segment (about 10 inches long) of the small intestine. Food
,tépzlclally takes 4-5 hours to pass through the stomach into the duodenun, the first part
% e small intestine.After being churned and mixed with digestive juices in the
: {n*fch, food chyme moves slowly into the folds of the small intestine through the
E 051." ;’;‘c sphincter or valve. The small intestine (or small bowel) is the longest section
duode digestive tract (approx 17 feet) and is divided into three segments: H1€
g umancieun, cach of which performs different digestive functions.
yme from the stomach is propelled through the small intestine by peristalsis.

tions of the Small Intestine

intestine is where most chemlcaldlgesﬂgn @ﬁ,\place,pep fugles
f protein molecules) are broken d wn into amino acids; lipids (fats)
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he unabsorbed watery remains of the food chyme now pass into
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,,l,ltl"ients in the Small Intestine

small intestine that we absorb most of the nutrients in our food.

*“tinc has a relatively small diameter, the intestinal walls are

alled rugae, which are themselves covered in millions of finger-

villi, which are themselves studded with millions of smaller

ovilli. This provides a surface-area of about the size of a tennis
oti on. Inside each villus is a series of lymph vessels (lacteals)

ai'xes) The lacteal lymph vessel absorbs digested fat into the

h%%ntually drains into the bloodstream. The blood vessels

] ‘a?ﬁémsport them via the hepatic portal vein to the liver. Here

ins are removed and the nutrients are processed. An important

ver in this context is the regulation of blood glucose levels tto &

- the body. Excess glucose is converted in the liver o .
R . blood glucose levels ;

rmone insulin, and stored. When blood
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11.3 Digestion in the Large Intestine .

After all nutrients have been absorbed from irj
through the small intestine, the watery waste passes in

final section of the gastrointestinal tract and its main func  1C
any remaining minerals) from the food waste and compress it into 2 form for easy
expulsion from the body. As the chyme passes through the large intestine, the water ig
removed and the chyme is combined with mucus and bactera (gut flora), and is

converted into feces.

As in the esophagus and small intest
the large intestine by waves of muscular contraction a
However, unlike in the small intestine where these wa :
peristalsis in the large intestine is continuous. In addition, 2-3 times a day, a more
vigorous type of movement (gastrocolic reflex) occurs which propels material
towards the rectum and anus. As waste matter is pushed into the rectum, it triggers a

desire to defecate.
11.3.1 Structure of the large intestine
| ,1::.‘@"“}? large intestine (also referred to as the large bowel, or the lower
strointestinal tract) is a thick tube of about 5 feet in length which gets pro gressively
wer in diameter. It consists of four regions: the ceacum, colon, rectum, and anal
term "colon" is sometimes used to describe the entire large intestine). The
r caecum) is a short pouch into which food enters from the ileum (via the
valve) and exits into the ascending colon of the large intestine. The colonis
t segment of the large intestine. It is sub-divided into four sections, named
osition in the pelvis: the ascending colon, transverse colon, descending
id colon. The rectum is the final part of the large intestine. Feces
collect in the rectum before being excreted via the anus. Afterthe
,ashort passage about 1.5 inches long, terminating in tW0 | )
and external sphincters. As waste products from the
erves in the rectum cause the internal sphincter to
,m‘gt,g{p,l.s)qr_plaxes, permitting fecal discharge.
or under voluntary control. Young children 2
>SS aining. Once trained, loss of contr® .

; hysical injury (such as damage 10 the
d}sﬁasez impaired water absorptiot:
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meals or during SMWaﬁon, blood glucose levels fall. The
secreting liver cells) detect this change, and restore glucose levels by

sis which converts glycogen back to glucose, or gluconeogenesis
such as amino-acids are converted to glucose.

nvolved in fat metabolism and synthesizes lipoproteins,
olifnds essential for many body functions. If fat is in excess, the
torage. Lipogenesis is the metabolic process in which fats,
'%‘ and glycerol, are converted for storage in subcutaneous tissue

ucose levels are low, stored fat is converted back into glycerol

cess called lipolysis. This occur in adipose cells, but the fatty
transported to the liver for use as an alternative energy supply.

re transported to the liver during digestion and most of the
sized here. If protein is in excess, amino acids can be converted

at depots, or if required, made into glucose for energy by
h has already been mentioned. However, before amino acids
5ys, the first step is to remove the nitrogen-containing amino
important metabolic process is called deamination.In the
mino group) quickly changes into ammonia NH,, which is

nc s. The liver's own phagocytes whigh reside w.ithm ditll:e
upffer cells, digest and destroy cellular debris and any 13\: thg
genous substances such as drugs and alcohol are dctoxlﬁle- b}i'n a
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harmless by liver metabolism.

The liver plays an important role as a storage facility. The hepatocytes take up
many types of vitamins and ... ~ SPC

minerals from the blood and store
them. These include vitamins A,
B,,, D, E, K and minerals like iron
and copper. Glycogen which is
formed from excess glucose is
also stored by the liver, although
muscle tissue can also store
glycogentoo.
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Pancreas

, pancreas is composed of pancreatic exocrine cells

ithi ' ine ti and thej
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n of water and electrolytes originates in the centroacinar and intercalated duct
Pancreatic enzymes originate in the acinar cells. Final product is a colorless,
ss, and alkaline fluid that contains digestive enzymes (amylase, lipase, and
gen). 5000800 ml of pancreatic fluid is secreted per day. Alkaline pH resuls
e bicarbonate which serves (0 nurlie gt acd and el e he

zymes digest carbohydrates, proteins, and fats.
 secrete ;,' sozymes like amylases, lipases, and proteases. These ar¢ )
lasmic ticulum of the acinar cells andpare packaged in the
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€ gastri 1 mucosal lining of the stomach by
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The stomach defends itself from
hydrochloric acid and pepsin by creating a
mucus coating (that shields stomach
tissue), by producing bicarbonate and by
circulating blood to the stomach lining to
aid in cell renewal and repair. If any of
these functions are impaired it can lead to
the formation of an ulcer. Peptic ulcers
were formerly thought to be caused by
stress, coffee consumption, or spicy foods.
Now it is clear that about 60% of peptic
ulcers are caused by a bacterial infection
that can usually be cured. The bacterium
(H. pylon) was estabhshed as the leading
cers in the early 1980s. It

psngq\ﬁse ga.stntlsl:ig 11.9 Ulcer is the destruction of mucosal lining,
T T R R T R : f :

veakens the stomach’s defenses by thmmng the mucous coating of
\g it more susceptible to the damaging effects of acid and pepsin;

) ;nmgmeatby cells and producmg more stomach acid.

‘v ’ .-

| pylori are treated with a two week course of
tripl py, s ‘glof two antibiotics to kill the bacteria and
o orstomach-lining shield medication.
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inactivity) are the most factors for obesity,

658 muscle and gain fat as they grow older. Their
t. Both of these lower their calorie requirements
men, on average._Becausc muscle burns more calorié:;
: ‘use more calories than women, even at rest. Thus
'men to gain weight with the same calorie intake ‘
"ﬁ.dlv'ei‘éht because of depression, ho
sons that have nothing to do with hy
ausing them to overeat.

. d

d weigh an average 0f4-6 pounds more after a pregnancy
p{?@'ancerhl? weight gain may contribute to obesity in

pelessness, anger,
nger. Their feelings

§ and Medications: Certain medical conditions and

or p "‘rﬁot@ obesity, although these are much less common
overeating and inactivity. Some examples of these are as
sm, Cushing syndrome, Depression.

;‘r vl

.; d :{Yi{th ODESity
leading cause of preventable death (after smoking), and is
e II diabetes, hyperlipidaemia (presence of excess lipids in the
ery disease, arthritis, gallstones, psychosocial disability. Certain
nd prostate in men; uterus, biliary tract, breast and ovary in
lent in the obese.
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h. Treatment of Obesity ; )
: Successful programs for weight loss reduction and maintenance should be
started and followed under the care of a physician and/or a nutritionist. A weight-losg

’ program may include:
e Exercise (30 minutes of physical act

e Alow-fat, high-complex carbohydrate, high fiber d
o Behaviormodification to change eating behavior
) Social sﬁpport
e Medications :
U1”1.7.3 Bulimia nervosa |
‘Bulimia nervosa is an eating disorder in whi

jvity on most days of the week)

iet

i cha person may eat a lot of food at

once . and then try to get rid of the food by vomiting, using laxatives, or sometimes

Bver—exerclsmg People with bulimia are preoccupied with their weight and body

R * image. Bulimia is associated with depression and other psychiatric disorders and
- shares symptoms with anorexia nervosa, another major eating disorder. Because
S many individuals with bulimia can maintain a normal weight, they are able to keep -
 their condition a secret for years. If not treated, bulimia can lead to nutritior al

: }‘ dcﬁclenclwand even fatal compllcatxons




a comerstone of bulimia treatment. Cognitive behavioral therapy
to replace negative thoughts and behaviors with healthy ones is:
ind-body and stress-reduction techniques, such as yoga, tai <;hi
‘h%lp you become more aware of your body and form a more;
.. It is important for the person with bulimia to be actively
ment. Antidepressants are often prescribed for bulimia.

R0
. emotional disorder that focuses on food, but it is actually an
perfectionism and a desire to control things by strictly regulating
eople with anorexia have an extreme fear of gaining weight, which
| to try to maintain a weight far less than normal. They will do almost
a &,mmg weight, including starving themselves or exercising too
st commonly affects teens. Although anorexia seldom appears
1 be a chronic disease, one that you deal with over your lifetime.

;ghc-,lp you develop a healthier lifestyle and avoid anorexia's

toms:

ry sign of anorexia nervosa is severe weight loss. People with
lose weight by severely limiting how much food they eat. They
xcessively. Some people may engage in binging and purging,
1ey may vomit after eating or take laxatives. At the same time, the
st that they are overweight.

l and Behavioral Signs )
Patients have distorted perception of self (insisting (hey are

e%gh €y are thin). Being preoccupied with food thoughts they refuse to

to BanQWledge the seriousness of the illness. T_'héy suffer from 2

3
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depression and refuse to eat in public. Such patients constantly weigh themse|ves and
doregular excercises,

e. Treatment:
The most successful treatment is a combination of psychotherapy, family therap,,
“and medication. It is important for the person with anorexia to be actively involved iy,
their treatment.

11.7.5 Food Poisoning
This type of intestinal condition is characterized by sudden illness ca_zused by eating
- food or drinking liquids contaminated by a toxin or infectious organism. Poor food
] hygime isarisk factor.

a. _Symptoins of food poisoning

" The symptoms may start hours or days after consuming the contaminated

- food. Usually the symptoms are confined to the gastrointestinal tract. However, some

- food poisoning may cause more widespread symptoms. For example, the Clostridium

" Botulinum bacterium (Botulism) causes muscle weakness and paralysis, and
Listeriosis may cause flu-like symptoms and lead to meningitis.

. b. Causes of food poisoning

© Most cases of food poisoning result from contamination of food or water by

~ bacteria, viruses or, less commonly, protozoan parasites. Unhealthy food hygiene can

~ enable these microorganisms to multiply. In some cases of bacterial food poisoning, it

* is not the presence of the bacteria themselves that cause poisoning but the effect of

~ toxins produced by the bacteria. If infectious organisms are ingested with the food
. they can multiply in the digestive tract. If the food poisoning is caused by bacterial
xins, they may be produced in the food before it is eaten. Most types of food
isoning cause diarrhea and/or vomiting, often with abdominal pain. The severity of
toms and the speed at which they develop and the duration of the illness depends
use of food poisoning. :
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antibo‘ics are pregfnbeqdfng if specific bacteria have been identified Par:
ually recoverlql:u e rapidly Trom an attack of food poisoning and ,arelle ' Pat.'ems
kmglﬁsnng hea t cor;lse(ll)lllences. In very rare cases, there is a risk of s)e, e:fpernc?nge
pacterd sprcafi i Lo ood stream. Both dehydration and septice 2 l,c S
shock -2 condition that is sometimes fatal. R
11.7.6 Dyspepsia

Pain or discomfort in the upper abdomen that is not associated with a structural

| )
- pnormality. Dyspepsia describes recurrent and persistent indigestion that occurs

- R 5 .

-~ without an ldeqtlﬁable cause or abnormality of the digestive tract. The condition is
more COMMON 1n ad.ults_, espemally men, and may be made worse by stress, obesity,
smoking and a diet high in rich, fatty foods.

a. Symptoms of dyspepsia

The symptoms of dyspepsia may inclu
worse b)f eating, and nausea, particular
Dyspepsia often experience these symptoms

de pain in the upper abdomen, often made
ly in the morning. Patients with Non-ulcer
several times a week for months.

b. Treatment for dyspepsia

A blpod test may be carried out to che
bacterium Helicobacter pylori. Also, uppe
Rays may be carried out to look for abnorma

¢. Prevention of dyspepsia
In order to help reduce both

ck for infection of the stomach lining from the
r digestive tract endoscopy or contrast X-
lities in the gastrointestinal tract.

~

the frequency and severity of bouts of indigestion, follow

these steps:
e Eat small portions of food at regular intervals, without eating too fast or
overfilling your stomach.
e Avoid eating in the three hours before going to bed to allow your body
enough time to digest food.

‘ o Avoidrich, fatty foods such as butter and fried foods. :
Learn to overcome stress, which can often trigger episodes of abdominal
discomfort.

o Ifoverweight,try toreduce weightand avoid tight fitting clothing. e
t, such as aspirin

1f possible, avoid r.nedicines that irritate the digestive rac
~and other nonsteroidal anti-inflammatory drugs.

N ;?,f}_ A
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KEY POINTS

Digestion is the process by which food and drink are broken down into thejy
parts so the body can use them to build and nourish cells and to provide energy,
o Peristalsis occurs throughout the length of the digestive tract and is responsip). for
keeping things moving.
® Stomach is subdivided into four regions which are: the Cardiac region, the Fundyg the
Body and the Pylorus.
e A hormone called gastrin, controls the secretion of gastric juice. Protein molecyles
stimulate the endocrine cells of the stomach to secrete gastrin.
e  The small intestine has a relatively small diameter, the intestinal walls are covered in
wrinkles called rugae, which are themselves covered in millions of finger-like
: projections called villi.
e The large intestine is a thick tube which gets progressively narrower in diameter and it
consists of fourregions: the ceacum, colon, rectum, and anal canal.
° The liver helps maintain blood glucose levels in response to the pancreatic hormones
insulin and glucagon.
o Lipogenesis is the metabolic process in which fats, composed of fatty acids and
; glycerol, are converted for storage in subcutaneous tissue and other storage depots.
- Ifenergyand glucose levels are low, stored fat is cenverted back into glycerol and fatty
acids by a process called lipolysis. .
3 The liver plays a vital role in detoxification and destruction of endogenous and
exogenous harmful substances.
‘e The bulk of the pancreas is composed of pancreatic exocrine cells and their associated
ducts. Pancreatic exocrine cells are arranged in grape-like clusters called acini.

Mallegy

e Secretin is released in response to acid in the small intestine, and stimulates the
pancreas and bile ducts to release a flood of bicarbonate base, which neutralizes the

i e BCIORRRE S B ) . .

e  Destruction of the gastric or intestinal mucosal lining of the stomach by hydrochloric
- acidisadirectcause of peptic ulcer. ST
e Qmsiqqrwmggw@gmv&'lhenwe.eatm.o re calories than our body uses up.
J}gx_f;" ~ Bulimia nervosa is an eating disorder in which a person may eat a lot of food at 0n¢¢
~ and then try to get rid ;Qf'tbe food by vomiting, using laxatives, or sometimes 0Ver”
g e ol disorder which d
- Anorexia is an emotional disorder which deals with perfectionism and a desire ©
Mﬂml"things by strictly regulating food and weight. :
a0, sia describes recurrent and persistent indigestion that o jthout an
Dys%egablecause or abnormality of the digestive tract, e "
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f g convert's pepsinogen to the active form of pepsin

b. Gastrin
d. Chief ce]ls

b. Kidneys
d. Pancreas

b. pancreas
d. acini

' '~'~-t0 nasal cavity open at all times
fO,gasal cav1ty open durmg swallowmg

- b. trypsin
- d. lipase

the‘small intestine because of 8




10.
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12.

13.

Bile juice is

a. alkaline b. acidic

C. semialkaline d. near acidic

The digestive juice that is almost neutral is

a. gastric juice b. bile juice

c. pancreatic juice d. saliva

Which of the following is NOT a function of the small intestines?
a. Receives secretions from the pancreas and liver

b. Completes digestion of nutrients

C. Absorbs products of digestion

d.

Transports the residue to the anal canal

Which of the following statement is false regarding the function of the large
intestines?

a.  The only important secretion is mucous
b.  Feces are formed and stored here

C.  Main absorption is water and electrolytes
d.  Digestive activity remain high in the large intestines

What disorder is associated with self-imposed starvation and an obsession
with thinness?

a. Obesity b. Anorexia nervosa
c. Bulimia nervosa d. Binge eating

Which of the following is NOT a sign or Symptom of anorexia nervosa?
Loss of menstrual cycles or periods

. Low blood pressure
c.  Increased sore throats and tooth decay
'd.' st “‘Increased dry, scaly, cold skin

mwers to the following questions.
T "ean by physical digestion?
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