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Human Digestive System
The human digestive system is an intricate and highly coordinated network of organs and structures

designed to convert the food we consume into energy and essential nutrients that sustain life.

The digestive system is divided into two main components: the gastrointestinal (GI) tract and accessory
organs such as the liver, pancreas, and gallbladder.

Function:

¢ Conversion of Food: Transforms complex food substances into energy and essential nutrients that the
body can absorb and utilize.

e Waste Elimination: Discards indigestible and waste materials from the body, ensuring the system
remains efficient and healthy.
Components:

1) Gastrointestinal Tract (GI Tract):

The GI tract is a continuous, hollow tube extending from my— Salivary glands
the mouth to the anus, where digestion and absorption occur. Molth '

Esophagus

Mouth
The process of digestion begins in the mouth, where food is Liver
mechanically broken down by chewing (mastication). Saliva,
secreted by the salivary glands, contains the enzyme amylase

Stomach

Pancreas

Gall bltadder
(also known as ptyalin), which initiates the breakdown of car-
bohydrates into simpler sugars. _sml LA
Qs tine intestine
Pharynx
Appendix

A muscular passage that serves as a pathway for both food and
air, the pharynx connects the mouth to the esophagus. It plays
a dual role in the digestive and respiratory systems.

Esophagus

A muscular tube that conveys food from the pharynx to the stomach through a series of coordinated
contractions known as peristalsis. The esophagus ensures that food reaches the stomach efficiently,
without backflow.

Stomach

The stomach acts as a temporary storage chamber where food is mixed with gastric juices. These juices
contain hydrochloric acid and digestive enzymes, such as pepsin and renin, which further break down
proteins into smaller molecules called peptones. The acidic environment also kills harmful bacteria
ingested with food.

» Mucous: A protective layer that lines the stomach, preventing the acidic gastric juices from damaging
the stomach's inner walls.

» Hydrochloric Acid: Produced by the oxyntic cells, it creates an acidic environment for enzymes to
function and Kills ingested pathogens.
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Small Intestine
The small intestine is the primary site for digestion and absorption of nutrients.
Itis divided into three sections: the duodenum, jejunum, and ileum, each with specialized functions.

» Duodenum: The first segment, where bile from the liver and pancreatic juice mix with the food. Bile
emulsifies fats, making them easier to digest, while pancreatic enzymes such as trypsin, amylase, and
lipase continue the breakdown of proteins, carbohydrates, and fats, respectively.

» Jejunum: The middle section, where most nutrient absorption occurs. The inner surface of the jejunum
is lined with villi and microvilli, which greatly increase the surface area for absorption. Enzymes such
as maltase, sucrase, and lactase aid in the final stages of carbohydrate digestion.

» Ileum: The last part of the small intestine, where the remaining nutrients are absorbed. The ileum also
plays a crucial role in absorbing vitamin B12 and bile salts, which are recycled back to the liver.

Large Intestine
The large intestine, also known as the colon, is responsible for absorbing water and electrolytes from
the indigestible remnants of food. It compacts these remnants into feces, which are eventually
excreted from the body.
» Colon: The main section of the large intestine, where beneficial bacteria break down some of the
remaining food components, producing vitamins like K and B12.
» Rectum: The terminal segment of the large intestine, where feces are stored before being expelled
through the anus during defecation.

2) Accessory Organs:
These organs assist the digestive process by producing and storing digestive juices, enzymes, and bile.

Liver

The liver is the largest internal organ and serves multiple functions. It produces bile, a digestive fluid
that emulsifies fats, making them easier to digest. The liver also detoxifies chemicals and metabolizes
drugs, converting harmful substances like ammonia into urea, which is excreted by the kidneys.

Gallbladder

A small, pear-shaped organ located beneath the liver, the gallbladder stores and concentrates bile
produced by the liver. When food enters the small intestine, the gallbladder releases bile into the
duodenum to aid in fat digestion.

Pancreas

The pancreas has both endocrine and exocrine functions. It produces digestive enzymes (amylase,
trypsin, and lipase) that are secreted into the small intestine to break down carbohydrates, proteins,
and fats. Additionally, the pancreas releases bicarbonate to neutralize the acidic chyme entering the
small intestine from the stomach.
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Digestive Process Steps:

1) Ingestion: The intake of food through the mouth, followed by chewing and mixing with saliva to form
a bolus.

2) Mixing and Movement: Food is propelled through the GI tract by coordinated muscular contractions
(peristalsis) and mixing movements.

3) Secretion: Digestive juices and enzymes are secreted by various organs, including the stomach, liver,
pancreas, and intestines, to chemically break down food.

4) Digestion: The mechanical and chemical breakdown of food into smaller, absorbable molecules.
Proteins are broken down into amino acids, carbohydrates into simple sugars, and fats into fatty acids
and glycerol.

5) Absorption: The process by which the nutrients from digested food are absorbed through the walls of
the small intestine into the bloodstream or lymphatic system. Water and electrolytes are absorbed in
the large intestine.

6) Excretion: The elimination of indigestible substances and waste products from the body through
defecation.

Human Excretory System
Overview

The excretory system is vital for maintaining the body’s internal environment by removing waste
products and excess substances, thus ensuring homeostasis. It prevents the accumulation of harmful
substances, which could lead to toxicity and disrupt bodily functions.

Components:

Kidneys
The kidneys are the primary excretory organs, essential for filtering r
Inferior

blood, removing waste products, and regulating the body’s fluid balance.| =~ veacava

Adrenal gland

-~ Renal artery

Pelvis _ _-Renal veir

e Location:
The kidneys are a pair of bean-shaped organs located in the retrope-
ritoneal space on either side of the spine, just below the ribcage. Cortex™

Medulla —Kidney

e Composition:
» Cortex: The outer layer of the kidney, containing the glomeruli and
nephrons, where blood filtration occurs. iy
» Medulla: The inner layer, organized into pyramid-shaped structures KZ Elr:]s:
called renal pyramids. These collect urine from the nephrons and

Human Urinary system

channel it into the renal pelvis.

» Ureter: A muscular tube that transports urine from the kidney to the bladder.

» Nephrons: The functional units of the kidney, with each kidney containing approximately 1 to 1.5
million nephrons. Each nephron filters blood, reabsorbs essential nutrients, and excretes waste as
urine.

»> Renal Pelvis: A funnel-shaped structure that collects urine from the renal pyramids and passes it into
the ureter.
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e Functions:

» Filtration of Blood: The kidneys filter waste products, toxins, and excess ions from the blood,
forming urine.

> Regulation of Blood Pressure: The kidneys adjust sodium and water excretion, producing renin,
which regulates blood pressure.

> Electrolyte Balance: The kidneys maintain the balance of key electrolytes, such as sodium,
potassium, and calcium, which are critical for nerve function and muscle contraction.

» Acid-Base Balance: By managing hydrogen ions and bicarbonate, the kidneys regulate the pH of the
blood, maintaining it within a narrow, healthy range.

> Red Blood Cell Production: The kidneys produce erythropoietin, a hormone that stimulates the
production of red blood cells in the bone marrow.

» Detoxification: The kidneys filter out harmful substances and ensure their excretion through urine.

» Water Balance: The kidneys regulate the body’s hydration by controlling urine concentration and
volume, adjusting it according to the body’s needs.

Skin
The skin is the largest organ of the human body and plays a crucial role in excretion through sweat,

while also serving as a protective barrier.
e Location:
The skin covers the entire body, providing an interface
between the internal environment and the external world.
e Composition:

» Epidermis: The outermost layer, composed of keratinocytes
that produce keratin, providing a waterproof barrier. Melano-
cytes in the epidermis produce melanin, which gives skin its
color and protects against UV radiation.

» Dermis: The middle layer, located beneath the epidermis,
contains collagen and elastin fibers that provide strength and

~Epidermis

Dermis

Subcutaneous
fissue

elasticity. It also houses blood vessels, nerve endings, hair follicles, and sweat glands.

» Hypodermis (Subcutaneous Layer): The deepest layer, composed of fat cells (adipocytes) that store
energy and provide insulation. Connective tissue in this layer anchors the skin to underlying
structures like muscles and bones.

¢ Functions:

» Protection: The skin acts as a physical barrier against environmental hazards, such as pathogens,
chemicals, and mechanical injuries.

» Thermoregulation: Sweat glands in the skin excrete sweat, which cools the body through evaporation.
Blood vessels in the skin dilate or constrict to release or conserve heat.

» Excretion: The skin excretes metabolic waste products, such as urea, salts, and water, through sweat,
helping to regulate the body’s fluid balance and remove toxins.

Add. : 7 Sai Tower, Near Kalyan Hospital Laxmibai Colony, Padav Gwalior M.P.474002
Cont. N0.9425404428, 9425744877




) VIDYA |

o We Nurlure I)reams...

Liver
The liver is a vital organ that plays a significant role in metabolism,
detoxification, and waste excretion.
e Location:
The liver is located in the upper right quadrant of the abdomen,
beneath the diaphragm and above the stomach.
e Structure:
» Right & Left Lobes: The liver is divided into two main lobes,
the right being larger than the left, separated by the falciform ligament. Gallbladder ~ bile duct
» Hepatocytes: The functional cells of the liver, responsible for carrying
out the organ’s metabolic and detoxifying activities.
e Functions:
» Bile Production: The liver produces bile, which is stored in the gallbladder and released into the
small intestine to aid in the digestion of fats.
» Detoxification: The liver detoxifies harmful substances, such as alcohol, drugs, and metabolic waste
products, converting them into less harmful compounds like urea, which are excreted by the kidneys.
» Blood Clotting: The liver produces clotting factors essential for blood coagulation, preventing
excessive bleeding.
» Metabolism of Fats: The liver synthesizes and breaks down fats, storing them as energy reserves or
converting them into other forms of energy.
» Storage of Vitamins and Minerals: The liver stores essential vitamins (A, D, E, K, and B12) and
minerals (iron and copper), releasing them as needed by the body.

Lungs: Respiratory System

The lungs are the primary organs of the respiratory system,
responsible for gas exchange and the excretion of carbon - Nasal cavity

dioxide and water vapor.
e Location:
The lungs are located in the thoracic cavity, protected
by the ribcage, and separated by the mediastinum, which
houses the heart.

e Function:

» Gas Exchange: The primary function of the lungs is to exchange
oxygen and carbon dioxide between the blood and the air.
Oxygen from inhaled air diffuses into the blood, while carbon -
dioxide, a waste product of metabolism, diffuses from the blood

Larynx
Bronchioles

Alveoli

Diaphragm

into the alveoli and is exhaled.
» Excretion: The lungs remove carbon dioxide and water vapor, which are waste products of cellular
respiration, maintaining the body’s acid-base balance.
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Intestines:
The intestines are a vital part of the digestive system,
responsible for nutrient absorption and waste excretion.

e Location:
The intestines occupy the abdominal cavity, with the small intestine connecting the stomach to the

large intestine.

e Functions:
> Small Intestine: The primary site for the digestion and absorption of nutrients, with enzymes
breaking down food into absorbable molecules.
» Large Intestine: The large intestine absorbs water and electrolytes, converting the remaining
indigestible food matter into feces, which are excreted through the rectum and anus.

Small and large intestines

transverse
colon \

ascending —— o————————— small
colon intestine
cecum — o F\\—‘ «——— descending
colon
appendix
~———— sigmoid colon
rectum

anal canal
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