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In the Beginning

Ȩmbryonic Development:

¹Zygote

I̧mplantation into Endometrium

¹Embryonic/Primitive germ layers develop:

Ȩndoderm

M̧esoderm

Ȩctoderm

¹From these layers the four major tissues 

develop into organs and systems



In the Beginning

¸Endoderm:

¹Epithelium

¸Mesoderm:

¹Epithelium

¹Muscle

¹Connective

¸Ectoderm:

¹Epithelium

¹Nervous

Image from http://en.wikipedia.org/wiki/Image:Cell_differentiation.gif



The Basic Tissues

Ȩpithelial Tissue:

¹Cells closely opposed, with a basal lamina 

(basement membrane) at their base.

¹Function: line (cover) body cavities and give 

rise to glandular secretions.

¹Primary cell types: squamous, columnar, 

cuboidal



The Basic Tissues

Çonnective Tissue

¹Function: Support & Protect Body

¹Characterization: Presence of few cells, 

imbedded in extracellular matrix composed of 

protein fibers, ground substance, and tissue 

fluid

¹Primary types: fibers of collagen, elastic, and 

reticular



The Basic Tissues

M̧uscle Tissue

¹Function: Movement of tissues & systems

¹Primary types: skeletal, cardiac (myocardium), 

smooth

Ņervous Tissue

¹Function: Transmission of nerve impulses

¹Primary types: neurons & glial cells



Membranes

Ţhin sheets of tissue that cover the body, 

line body cavities, and cover organs

Çonnective tissue membranes

¹Synovial: line cavities of movable joints

Ķnee, elbow, shoulder

¹Meninges: covers brain and spinal cord



Membranes

Ȩpithelial membranes

¹Mucous: line body cavities that open to the 

outside

Ḑigestive tract, respiratory tract, reproductive tract

¹Serous: line body cavities that do not open to 

the outside, covered by thin layer of serous fluid

P̧leura



Systems of the Body



Integumentary System



Skin

¸Covers entire surface 

of body

¸Consists of 3 layers

¹Epidermis: thin outer 

layer

¹Dermis: thick underlying 

layer

¹Hypodermis: fatty layer



Epidermis

Çonsists of 5 sub layers

B̧asal cell layer

¹Innermost layer of epidermis

¹Contains melanocytes that produce skin 

coloring

¹Melanoma develops when melanocytes 

undergo malignant transformation



Epidermis

Şquamous cell layer

¹Resides above basal layer

¹Also called stratum spinosum 

¹Contains keratatinocytes, squamous cells that 

produce keratin

P̧rotein found in skin, hair, & nails

¹Thickest part of epidermis



Epidermis

Ştratum Granulosum & Stratum Lucidum

¹Two thin layers that contains keratinocytes from 

squamous cell layer

Ştratum corneum

¹Outermost layer

¹Continuously sloughs off dead keratinocytes



Dermis

Ţhickest of the 3 layers

Çontains 90% of thickness of the skin

Ştores much of the bodyôs supply of water

P̧apillary layer
¹Regulates body temperature

¹Supplies epidermis w/ nutrient-filled blood

Ŗeticular layer
¹Provides structure & elasticity

¹Supports components of skin



Hypodermis

F̧atty layer also known as subcutis or 

subcutaneous

I̧tôs a network of fat & collagen

A̧cts as a shock-absorber for body

P̧rotects the inner organs



Malignancies of the skin

¸Melanoma

¹Occurs in the 

melanocytes

¹May spread through the 

blood or lymph system 

to other organs and 

bones

¹Accounts for 4% of 

cancers in the U.S.

¹Most common in young 

adults (20-30 yrs old)



Malignancies

M̧elanoma other than skin

¹Known as ñhidden melanomasò

¹Tend to develop in four areas:

Ņail bed

M̧ucosal Tissue

Şcalp

Ȩye



Malignancies of Skin

B̧asal Cell Carcinoma
¹Most common form

¹Almost never spread to other body parts

¹Usually begins as a small, dome-shaped bump and is often 
covered by small, superficial blood vessels

¹Some basal cell carcinomas contain melanin pigment making 
them look dark rather than shiny

Şquamous Cell Carcinoma
¹Occurs one-quarter as often as Basal Cell Carcinoma

¹Can metastasize to other parts of the body

¹Can develop from precancerous spots, called actinic or solar 
keratoses



Skeletal System



Skeletal System

¸Includes bones, 

cartilage, ligaments, 

tendons

¸Skeleton protects soft 

body parts

¸Works with muscles 

to produce movement

Image from www.stpeters.k12.nf.ca/skeletal_system.htm



Bones

F̧ramework of the body

Ţwo types of tissues
¹Compact: contains osteocytes, bone cells

¹Spongy: lighter & less dense

Çlassification
¹Long bones

¹Short bones

¹Flat bones

¹Irregular bones



Malignancies of Skeletal System

O̧steosarcoma: malignancy of bone or 

cartilage most often in long bones

Çhondrosarcoma:

¹Peripheral affects flat bones

¹Central occurs most often in femur, tibia, or 

humerus



Muscular System



Muscular System

¸Almost all body 

movement is a result 

of muscle contraction

¸Each muscle contains 

skeletal muscle 

tissue, connective 

tissue, nerve tissue, & 

vascular tissue



Types of Muscles

Şkeletal muscles: responsible for skeletal 

movements, attached to bone

Şmooth muscles: controlled by autonomic 

nervous systems, found in walls of hollow 

organs such as uterus & bladder

Çardiac muscle: controlled by autonomic 

nervous system



Malignancies of Muscle

Ļeiomyosarcoma: malignancy of smooth 

muscle

Ŗhabdomyosarcoma: malignancy of 

striated muscle

A̧ngiomyosarcoma: malignancy of blood 

vessels & muscular tissue



Nervous System



Nervous System

¸It is the bodyôs 

control, regulatory, 

and communication 

system

¸Includes

¹Brain

¹Spinal cord

¹Nerves

¹Ganglia



Nervous System

Ţwo cell types

¹Neurons: nerve cells that conduct nerve 

impulses; no mitosis so they cannot be replaced 

if destroyed

¹Neuroglia: cells that support, nourish, and 

protect neurons; are capable of mitosis



Nervous System

Çentral Nervous System (CNS)

¹Brain

¹Spinal cord

P̧eripheral Nervous System (PNS)

¹Afferent: sensory

¹Efferent: motor

Şomatic: motor impulses to skeletal muscles

A̧utonomic: motor impulses to cardiac & smooth 

muscles & glandular epithelium



Nervous System Tumors

A̧strocytoma: malignancy arising from glial 

cells

Ģlioblastoma: malignancy derived from 

embryonal astrocytes

M̧eningioma: tumor arising in meninges

Şchwannoma: benign tumor of cranial 

nerve



Endocrine System



Endocrine System

¸Regulates body 

activities

¸Exocrine glands

¹Sweat

¹Sebaceous

¹Mammary glands

¸Endocrine glands

¹Pituitary

¹Thyroid

¹Adrenals



Endocrine System Malignancies

P̧apillary adenocarcinoma: most common 

thyroid cancer

F̧ollicular adenocarcinoma: also common 

in thyroid

Ņeuroblastoma: arises in medulla of 

adrenal gland

P̧ituitary adenoma: benign tumor of the 

pituitary gland



Cardiovascular System



Cardiovascular System

¸Circulates blood 

through the body

¸Includes 

¹Heart

¹Arteries

¹Veins

¹Capillaries

Image from www.niaaa.nih.gov



Cardiovascular System

Ḩeart: muscle that provides the force to 

circulate blood

A̧rteries: carry blood away from heart

V̧eins: carry blood toward heart

Çapillaries: connection between the 

arteries and veins



Cardiovascular System

B̧lood

¹Erythrocytes: red blood cells (RBC) transport 

oxygen

¹Hemoglobin: oxygen-carrying component of 

blood

¹Leukocytes: white blood cells (WBC) defend 

against invading organisms

¹Platelets: thrombocytes that form in bone 

marrow



Cardiovascular Malignancies

Ļeukemia: malignancy of blood; 

uncontrolled proliferation of white blood 

cells

P̧olycythemia vera: malignancy of blood 

that lowers the red blood cell count



Lymphatic System



Lymphatic System

¸Major components:

¹Lymphatic vessels

¹Lymph

¹Lymph nodes

¹Some other lymph 

organs



Lymphatic System

¸Lymph

¹Interstitial fluid similar to and derived from plasma

¹Maintains blood volume & pressure

¹Drains from organs to regional lymph nodes and then to 

distant lymph nodes

¸Lymphatic vessels

¹Carry fluids away from tissues

¹From lymphatic trunks

Ŗ lymphatic duct drains RUQ body

Ţhoracic duct drains the rest of body



Lymphatic System

Ļymphatic organs
¹Lymph nodes

A̧rmpit: axillary nodes

Ņeck: cervical nodes

Ģroin: inguinal nodes

I̧ntestine: Para-aortic or Retroperitoneal nodes

¹Tonsils
Ḑefend against disease

P̧haryngeal tonsils (adenoids)

P̧alatine tonsils 

Ļingual tonsils



Lymphatic System

Ļymphatic Organs

¹Spleen

F̧ilters blood

Ļocated in upper abdominal cavity posterior to the 

stomach & beneath diaphragm

¹Thymus

P̧rocesses T lymphocytes (T cells)

Ļocated anterior to ascending aorta and posterior to 

sternum



Lymphatic System

¸ Lymph Node above diaphragm:

¹Waldeyer ring

¹ Tonsils

¹ Cervical

¹ Infraclavicular

¹ Supraclavicular

¹ Mediastinal

¹ Hilar

¹ Epitrochlear

¸ Lymph Node below diaphragm:
¹ Upper abdomen

¹ Lower abdomen

¹ Iliac

¹ Inguinal

¹ Femoral

¹ Popliteal

¹ Spleen



Lymphoma

¸Two main groups:
¹Hodgkin lymphoma (Hodgkin disease)

¹Non-Hodgkin lymphoma

¸Hodgkin lymphoma:
¹Single lymph node

¹Group lymph nodes

¹Other lymphatic system parts

¸Non-Hodgkin lymphoma:
¹Single lymph node

¹Group lymph nodes

¹Another organ



Respiratory System

Image from www.righthealth.com


