D. PH 1°T YEAR: HUMAN ANATOMY AND PHYSIOLOGY - PRACTICAL

EXPERIMENT NO.: 14. ¢ DATE:

AIM: TOSTUDY OF DIGESTIVE SYSTEMS WITH THE HELP OF MODELS, CHARTS

AND SPECIMENS.
REQUIRMENT: - Models, charts and specimens of bl ! ; ’ Pharyny
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% The system by which ingested food is acted upon by | S—————

Lleum{Small Intestine)

Caecum Rectum

physical and chemical means to provide the body | ..o appendn - ="

with absorbable nutrients and to excrete waste
products is called digestive system.

¢ The organs involved in the breakdown of food—collectively called the digestive system.

The digestive system is divided into two groups of organs

v

The Gastrointestinal Tract (GIT)

!

Mouth
Oropharynx
Esophagus
Stomach

Small Intestine
Large Intestine

Rectum
v' Anus
The Gastrointestinal Tracet (GIT)

v

The Accessory Digestive Organs

v

Teeth

Tongue
Salivary Glands
Liver
Gallbladder
Pancreas

¢ The gastrointestinal (GI) tract, or alimentary canal, is a continuous tube that extends
from the mouth to the anus through the thoracic and abdominopclvic cavitics. The

length of the GI tract is about 5—7 meters.

The Accessory Digestive Organs

¢ Thc other accessory digestive organs arc not come in dircct contact with food.
% They produce or store secretions that flows into the GI tract through ducts; the
secretions aid in the chemical breakdown of food.
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SIX BASIC PROCESSES OF THE DIGESTIVE SYSTEM

Ingestion v" This is an eating process in which foods & liquids take into the mouth.

Secretion v" Inone day the secretary cells of the walls of the GI tract and accessory
digestive organs secrete a total of about 7 liters of water, acid, buffers,
and enzymes into the lumen of the tract.

Mixing & v' Alternate contractions and relaxations of smooth muscle in the walls

propulsion of the GI tract mix food & secretions & propel them toward the anus.

v" This capability of the GI tract to mix and move material along its
length is called motility or peristalsis movement.

Digestion There are two processes of break down ingested food into small molecules

Mechanical digestion Chemical digestion

» teeth cut and grind food & ® The large carbohydrate, lipid,

* then smooth muscles of the stomach protein, and nucleic acid
and small intestine churn the food molecules in food are split into
food molecules become dissolved & smaller molecules by hydrolysis
thoroughly mixed with digestive Digestive enzymes catalyzed the
enzymes catabolic reactions

Absorption v" The transfer of ingested and secreted fluids, ions, and the products of
digestion into the epithelial cells lining the lumen of the GI tract is
called absorption.

v" The absorbed substances pass into blood or lymph and circulate to
cells throughout the body.

Defecation ¥v' Wastes, indigestible substances, bacteria, cells sloughed from the
lining of the GI tract, and digested materials that were not absorbed
in their journey through the digestive tract leave the body through the
anus 1n a process called defecation.

v The eliminated material is termed feces.

THE LAYERS OF THE GIT
¢ The wall of the GIT having same basic, four-layered arrangement of tissues.

*¢ The four layers of the tract, from deep to superficial, are the

The layers of the GIT

i Submucosa Muscularis Scrosa
v ¥ v

Epithelium Lamina Propia Muscularis mucosa
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1. MUCOSA
» The mucosa is the innermost layer of the GI tract. The mucosa surrounds the [umen,
or open space within the digestive tube. This layer comes in direct contact with
digested food (chyme). It is absorptive & secretary layer of GIT.
The epithelium of the mucosa is particularly specialized, depending on the portion
of the digestive system.
It is made up of three layers:
i.  The epithelium
v" A layer of cpithelium in dircct contact with the contents of the Gl tract
v It is thc innermost layer and it is responsible for most digestive,
absorptive, and sccretory processcs.
The lamina propria
v It is a layer of connective tissue that is unusually cellular compared to
most connective tissue.
iii.  The muscularis mucosae
v' It is a thin layer of smooth muscle.
In the esophagus, the epithelium is stratified, squamous, and non-keratinizing, for
protective purposes.
In the stomach. the epithelium is simple columnar, and is organized into gastric pits
and glands to deal with secretion.
In the small intestine, the epithelium (particularly the ileum) is specialized for
absorption, with villi and microvilli increasing surface area.

2. SUBMUCOSA
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The submucosa consists of areolar connective tissue that binds the mucosa to the
muscularis.
The submucosa is relatively thick, highly vascular, and serves the mucosa.
The absorbed elements that pass through the mucosa are picked up from the blood
vessels of the submucosa.
It also contains that receive absorbed food molecules.
Also located in the submucosa is an extensive network of neurons known as the
submucosal plexus.
# The submucosa may also contain glands, lymphatic vessels & lymphatic tissue.
3. MUSCULARIS
# The third layer of the alimentary canal is the muscalaris also called the muscularis
externa.
» The muscularis in the small intestine 1s made up of a double layer of smooth muscle:
* inner circular layer
* outer longitudinal layer.
The contractions of these layers promote mechanical digestion, expose more of the
food to digestive chemicals, and move the food along the GI tract.
The stomach is prepared for its churning function by the addition of a third layer, the
oblique muscle.
4. SEROSA
» Those portions of the Gl tract that arc suspended in the abdominopelvic cavity have a
superficial layer called the serosa.
Instead of scrosa, the mouth, pharynx, and csophagus have a densc sheath of collagen
fibers called the adventitia.
These tissues serve to hold the alimentary canal in place near the ventral surface of the
vertebral column.

PARTS OF DIGESTIVE SYSTEM - = Superior ip (pulled upward)
1. Mouth 4 :, i _:. = N Superior lablal frenum

Gingivae

! Palatoglossal fold
Food begins its journey through the digestive _ 3 S B i
system in the mouth, also known as the oral "™ ' ” -
cavity. .
Inside the mouth are many accessory organs /T . Palatine tonsil
that aid in the digestion of food the tongue, '
teeth, and salivary glands. - T 4 L
The sct of 32 teeth chop food into small piccces, e =Y Lol treoum
which are moistened by saliva before the P‘”’"“'“{'II X -
tongue and other muscles push the food into the I‘;m e
pharynx.
The tongue 1s a small organ made up of several  vesioue
pairs of muscles covered in a thin, bumpy,

Soft palate

Tongue (lifted up)
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skin-like layer. The taste buds on the surface of the tongue detect taste molecules in food
and connect to nerves in the tongue to send taste information to the brain. The tongue also
helps to push food toward the posterior part of the mouth for swallowing.
Salivary Glands. Surrounding the mouth are 3 sets of salivary glands. The salivary glands
are accessory organs that produce a watery secretion known as saliva. Saliva helps to
moisten food and begins the digestion of carbohydrates. The body also uses saliva to
lubricate food as it passes through the mouth, pharynx, and esophagus.
2. Pharynx
% The pharynx, or throat, is a funnel-shaped tube connected to the posterior end of the mouth.
The pharynx is responsible for the passing of masses of chewed food from the mouth to
the esophagus.
% The pharynx also plays an important role in the respiratory system, as air from the nasal
cavity passes through the pharynx on its way to the larynx and eventually the lungs.
¢ Because the pharynx serves two different functions, it contains a flap of tissue known as
the epiglottis that acts as a switch to route food to the esophagus and air to the larynx.
3. Esophagus
Esophagus, the fibromuscular tube that food passes through aided by peristaltic
contractions the pharynx to the stomach.
It carries swallowed masses of chewed food along its length.
At the inferior end of the esophagus is a muscular ring called the lower esophageal
sphincter or cardiac sphincter.
The function of this sphincter is to close of the end of the esophagus and trap food in the
stomach.
4. Stomach

Digestion in the Stomach

Key Mediators
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¢ The stomach 1s a muscular sac that is located on the left side of the abdominal cavity, just
inferior to the diaphragm.
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.

« In an average person, the stomach is about the size of their two fists placed next to each
other. This major organ acts as a storage tank for food so that the body has time to digest
large meals properly.

% The stomach also contains hydrochloric acid and digestive enzymes that continue the
digestion of food that began in the mouth.

5. Small Intestine

++ The small intestine is a long, thin tube about 1 inch in diameter and about 10 feet long.
It is located just inferior to the stomach and takes up most of the space in the abdominal
cavity.
The entire small intestine 1s coiled like a hose and the inside surface is full of many ridges
and folds. These folds are used to maximize the digestion of food and absorption of
nutrients. By the time food leaves the small intestine, around 90% of all nutrients have been
extracted from the food that entered it.
Parts of small intestine
¥v" Duodenum: Here the digestive juices from the pancreas and the gallbladder ( bile ) mix
together. The digestive enzymes break down proteins and bile and emulsify fats into
micelles. The duodenum contains Brunner’s glands that produce bicarbonate, and
pancreatic juice that contains bicarbonate to neutralize hydrochloric acid in the
stomach.
Jejunum: This is the midsection of the intestine, connecting the duodenum to the ileum.
It contains the plicae circulares and villi to increase the surface area of that part of the
Gl tract.
v" Tleum: This has villi, where all soluble molecules are absorbed into the

6. Liver & Gallbladder

Functions of the Liver

Detoxification.
Drugs/Alcohol
Fally acids
Steroid hormones
Ammonia > Urea Storage of Micronutrients.
Env!ronmental « Minerals: Copper, Zinc,
toxins fallergens Magnesium, lron

+«  Vitamins' Vitamin A, D,

E K Bl2
Metabaolism- /

» Conversion of 14 > I3
Detoxitication of fat — Blood Sugar Balance:
+ Storage of glycogen

Production of Cholesterol:
v Precursor Lo sex
hormones, Vitamin D

Immune System: A

. Contail?ssviruses and AT = \"
pathogens + Needed for digestion

«  Maintenance of the « Gl anti-microbial
hepatic and portal vein
immune system Pr

Production of Bile:

otein Synthesis:
Blood clotting (prothrombin)
Cholesterol transport (lipoproteins)
+ Immune Function (globulins)
Oncotic pressure (albumin)
«  Copper bivavailability (ceruloplasmin)
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The liver is a roughly triangular accessory organ of the digestive system located to the right
of the stomach, just inferior to the diaphragm and superior to the small intestine.
The liver weighs about 3 pounds and is the second largest organ in the body.
The liver has many different functions in the body, but the main function of the liver in
digestion is the production of bile and its secretion into the small intestine.
The gallbladder i1s a small, pear-shaped organ located just posterior to the liver. The
gallbladder is used to store and recycle excess bile from the small intestine so that it can be
reused for the digestion of subsequent meals.
7. Pancreas

+¢ The pancreas is a large gland located just inferior and posterior to the stomach. It is about
6 inches long and shaped like short, lumpy snake with its “head” connected to the
duodenum and its “tail” pointing to the left wall of the abdominal cavity.

¢+ The pancreas secretes digestive enzymes into the small intestine to complete the chemical
digestion of foods.

9. Large Intestine

+»+ The large intestine is a long, thick tube about 2 ' inches in diameter and about 5 feet long.
It is located just inferior to the stomach and wraps around the superior and lateral border
of the small intestine.
The large intestine absorbs water and contains many symbiotic bacteria that aid in the
breaking down of wastes to extract some small amounts of nutrients. Feces in the large
intestine exit the body through the anal canal.
The large intestine has four parts:
¥v" Cecum, the vermiform appendix that is attached to the cecum.

¥v" Colon, which includes the ascending colon, transverse colon, descending colon, and
sigmoid flexure. The main function of the colon is to absorb water, but it also contains
bacteria that producc beneficial vitamins like vitamin K.
Rectum

Anus

SIGNATURE OF TEACHER
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