Chapter 3: Human Anatomy and Physiology
3.1 Circulatory System

The circulatory system is responsible for the transport of blood, nutrients, gases, and wastes
throughout the body. It consists of the heart, blood vessels, and blood. The heart is a
muscular organ that pumps blood to various parts of the body through blood vessels.

e Blood and Lymph: Blood transports oxygen, nutrients, and waste products, while lymph
helps in immune responses and fluid balance.

e Structure and Working of the Heart: The heart is made of four chambers: two atria
(upper chambers) and two ventricles (lower chambers). It works by pumping oxygenated
blood to the body and deoxygenated blood to the lungs.

e Blood Vessels: Blood is carried through arteries, veins, and capillaries:

o Arteries: Carry oxygenated blood from the heart to the body (except pulmonary
artery).

o Veins: Carry deoxygenated blood back to the heart (except pulmonary veins).

o Capillaries: Tiny blood vessels that allow the exchange of gases, nutrients, and
waste products between blood and tissues.

e Circulation of Blood: The main blood vessels include the aorta, pulmonary artery,
pulmonary veins, and vena cava. Blood also circulates to the liver and kidneys.

e Lymphatic System: The lymphatic system helps in immune defense and the return of
excess fluid from tissues to the bloodstream.

3.2 Excretory System

The excretory system is responsible for removing waste products and maintaining fluid balance
in the body.

e Excretory Organs: The primary organs involved in excretion are the kidneys, ureters,
bladder, and urethra. These organs help in the filtration and removal of metabolic
waste.



Parts of the Urinary System:

o Kidneys: Filter blood to remove waste products and produce urine.

o Ureters: Carry urine from the kidneys to the bladder.

o Bladder: Stores urine before excretion.

o Urethra: A tube through which urine is expelled from the body.
Structure and Function of the Kidneys: The kidneys filter blood to remove waste and
regulate water and salt balance. The kidneys contain nephrons, the functional units

responsible for filtration.

Blood Vessels Associated with Kidneys: The renal artery supplies blood to the
kidneys, and the renal vein returns filtered blood to circulation.

Structure and Function of Nephron: The nephron is the structural unit of the kidney
that filters blood, reabsorbs water, and secretes waste into urine.

3.3 Nervous System

The nervous system is responsible for transmitting signals throughout the body, enabling
coordination and response to stimuli.

Structure of Neuron: Neurons are specialized cells that carry electrical signals. They
consist of the cell body, dendrites, and axon. Axons transmit impulses, while dendrites
receive them.

Central Nervous System (CNS): Includes the brain and spinal cord, which control
higher brain functions, movement, and reflexes.

Autonomic Nervous System (ANS): Regulates involuntary functions like heart rate,
digestion, and respiratory rate. It is divided into the sympathetic and parasympathetic
systems.

Peripheral Nervous System (PNS): Includes nerves that connect the CNS to the rest of
the body.

Reflex Action and Voluntary Action: Reflex actions are automatic responses to stimuli,
mediated by the spinal cord. Voluntary actions are controlled by the brain, requiring



conscious thought.

3.4 Endocrine System

The endocrine system regulates bodily functions through the secretion of hormones by various
glands.

e Endocrine Glands: These glands release hormones directly into the bloodstream,
affecting growth, metabolism, and other functions. Key glands include:

o Adrenal Glands: Produce hormones like adrenaline that regulate stress
responses and metabolism.

o Pancreas: Produces insulin and glucagon, which regulate blood sugar levels.
o Thyroid Gland: Produces thyroxine, which controls metabolism.

o Pituitary Gland: Known as the "master gland," it secretes hormones that
regulate other endocrine glands.

e Endocrine vs. Exocrine Glands: Endocrine glands secrete hormones into the
bloodstream, while exocrine glands secrete substances like enzymes into ducts (e.g.,
salivary glands).

3.5 The Reproductive System

The reproductive system is responsible for producing offspring and ensuring the survival of the
species.

e Organs: In males, the key organs are the testes, penis, and vas deferens, while in
females, the key organs include the ovaries, fallopian tubes, uterus, and vagina.

e Fertilization: Fertilization occurs when the male sperm unites with the female egg to
form a zygote, which develops into an embryo.

e Functions of Placenta: The placenta provides nutrients, oxygen, and removes waste
for the developing fetus. It also secretes hormones necessary for pregnancy.



e Menstrual Cycle: The menstrual cycle involves the periodic shedding of the uterine
lining and is regulated by hormones such as estrogen and progesterone.
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