Chapter 1 Lecture Notes
· Anatomy: Study of structure of the body; needs dissections tools, simple set up, complex experiments are not required.
· Physiology: Study of functions of the body; needs complex equipment,  experimental set up and data analysis
· Languages of anatomy:
Greek and Latin

Structural Organization in Biology

· Chemical

· Organelle

· Cell

· Tissue

· Organ

· Organ System

· Organism

· Population

· Community

· Ecosystem/Biome

· Biosphere


CHARACTERISTICS OF LIFE
Organization

· Parts of an organism related to each other and interact with each other to perform a function

Metabolism

· Ability to use energy for vital functions: growth, movement and reproduction

· Plants:
sunlight

· Humans:
food

Responsiveness

· Ability to sense changes in the environment and make adjustments to survive

Growth

· Increase in size of all or a part of an organism (cell #, cell size, or amount of substance around the cells.

ORGAN SYSTEMS OF THE BODY
Skeletal System

· Provides protection and support

· Allows body movements

· Produces blood cells and stores minerals and fat

· Bones, cartilage and joints.

Integumentary System  

· Provides protection

· Regulates temperature

· Prevents water loss 

· Produces vitamin D precursors

· -Skin, hair, nails, and sweat glands

Muscular System

· Body movement

· Maintains posture

· Produces body heat
· Muscles attached to the skeleton

Lymphatic System

· Removes foreign substances from the blood and lymph Combats disease

· Maintains tissue fluid balance

· Absorbs fats from the digestive tract

· -Lymph vessels

· -Lymph nodes and other lymph organs

ORGAN SYSTEMS IN THE BODY
Urinary System






· Removes waste products from the blood 


· Regulates blood pH, ion balance, and water balance

· -Kidneys, urinary bladder and ducts (carry urine)

Cardiovascular System




· Transports nutrients, waste products, gases,and hormones

· -Heart, blood vessels, and blood

Male Reproductive System





· Produces and transfers sperm cells




· Produces hormones that influence sexual functions and behaviors



· -Testes, accessory structures, ducts and penis

Female Reproductive System





· Produces oocytes, produces milk for newborn,and 


· Produces hormones







· -Vagina, uterus, mammary glands and associated structures
HOMEOSTASIS

· Homeostasis is the existence and maintenance of a relatively constant environment within the body

Negative Feedback

Negative feedback mechanisms maintain homeostasis

Any deviation from the normal set point made smaller or is resisted

Example:
Maintenance of normal blood pressure

Why is normal blood pressure required in your body?

· Negative Feedback: three essential components:

· (1) A receptor- Monitors the value of a variable such as blood pressure

· (2) a control center- such as part of the brain, establishes the set point around which the variable is maintained.

· (3) an effector- such as the heart can change the value of a variable. 

Positive Feedback

Positive Feedback Mechanisms are not homeostatic and are rare in healthy individuals“Positive” implies that when a deviation from a normal value occurs, the response  

of the system is to make the deviation even greater

Creates a vicious cycle and sometimes causes death

Example:  Inadequate delivery of blood to cardiac (heart) muscle  

TERMINOLOGY AND THE BODY PLAN
Etymology: 
origin of new words

Terms are derived from Latin or Greek 

Anterior:
to go before

Anterior surface of the body goes before when we walk

Learn all root words, prefixes, and suffixes for new terms

ANATOMICAL POSITION

A human standing erect with the feet forward, arms hanging to the sides, and palms facing forward
Body PLANES
· Sagittal Plane: divides the body into left and right parts
· Transverse Plane: divides the body into superior and inferior parts
· Frontal Plane: divides the body into anterior and posterior parts 

· Longitudinal Section: divides an organ along its long axis
· Transverse Section:
cuts an organ at a right angle to the long axis
· Oblique Section: cuts across the long axis at an angle other than right angle 
BODY REGIONS

The body can be divided into the limbs, head, neck, and trunk 

The abdomen: four quadrants or nine regions 
· Abdomen has 4 Quadrants

· Upper: right and left

· Lower: right and left

· Abdomen has 9 regions:

· Epigastric 

· right and left hypochondriac

· Umbilical

· right and left lumbar

· Hypogastric 
· right and left iliac

BODY CAVITIES

· Thoracic Cavity:  Bounded by the ribs and the diaphragm. 

· The mediastinum divides the thoracic cavity into two parts
· The abdominal cavity: Bounded by the diaphragm and the abdominal muscles

· The pelvic cavity is surrounded by the pelvic bones
· Pelvic Cavity contains urinary bladder, reproductive organs and most of the intestines

SEROUS MEMBRANES
What is the function of serous membranes?

· The trunk cavities are lined by serous membranes

· Parietal serous membrane: Lines the wall of the cavity

· Visceral serous membrane: covers the internal organs


Serous membranes secrete fluid that fills the space between the parietal and visceral membranes

SEROUS MEMBRANES

· The pericardial membrane surrounds the heart
· Pericardial cavity: holds the heart in it
· Visceral pericardium

· Parietal pericardium

· Pericardial fluid between the two membranes 

· Pleural cavity: between the two membranes
· The pleural membranes surround the lungs

· The peritoneal membranes line the abdominopelvic cavity and cover its organs

· Mesenteries are parts of the peritoneum that hold abdominal organs in place and serve as a pathway for blood vessels and nerves to organs 

· Retroperitoneal organs are found “behind” the parietal peritoneum. The kidneys, urinary bladder, and pancreas are examples of retroperitoneal organs
· Pericarditis: inflammation of the pericardium

· Pleurisy: inflammation of the pleura 

RELATIVE POSITION 

· Terms of Relative position describe the location of one body part with respect to another. 

· 1. SUPERIOR - a body part is above another part or is closer to the head. 

· 2. INFERIOR - a body part is below another body part or toward the feet. 

· 3. ANTERIOR – toward the front. 

· 4. VENTRAL – toward the front 

· 5. POSTERIOR – is the opposite of anterior; it means toward the back. 

· 6. DORSAL - is the opposite of anterior; it means toward the back. 

· 7. MEDIAL – relates to an imaginary midline dividing the body in equal right and left halves. Sample:  The nose is medial to the eyes. 
Directional terms:

· Cephalic: 
toward the head

· Caudal: 
toward the tail

· Cervical:  
neck region

· Oral:

mouth

· Pectoral:
chest

· Sternal:
breastbone

· Umbilical:
navel

· Inguinal:
groin

· Femoral:
thigh
· Patellar:
kneecap

· Pedal:

foot

· Otic:

ear

· Buccal:
cheek

· Mental:
chin

· Axillary:
armpit

· Brachial:
arm

· Antecubital:
front of elbow

· Talus:

ankle

· Lumbar:
lower back/loin

· Scapular:
shoulder blade

· Crural:
lower leg

· Cranial:
skull

· Popliteal:
hollow behind knee

· Sural:

calf

· Plantar:
sole of foot

· Calcaneal:
heel

· Antebrachial:
forearm

· Carpal:
wrist

· Palmar:
palm

· Digital:
fingers

· Coxal:

hip

· Acromial:
point of shoulder

· Vertebral:
spinal column

· Olecranon:
point of elbow

· Gluteal:
butt

Now Try This!

Write the correct answer in your journals:

1.
Distal:
elbow/shoulder

2.
Superior:
the forehead/the chin

3.
Proximal:
the knee/the foot

4.
Inferior:
the liver/the small intestine

5.
Anterior:
nose/shoulder blades

6.
Posterior:
heart / lungs

7.
Distal:
Knee / thigh

8.
Proximal:
shoulder / elbow

9.
Superficial:
the skeleton / the muscles

10.
If the brain is cut into right and left parts, the section is _______

11.
If the brain is cut into superior and inferior parts, the section is ____________________

12.
Spine is ____________to the heart

13.
The thoracic cavity is separated from the abdominal cavity by _________
Anatomical Studies:

· Developmental Anatomy: structural changes that occur between conception and adulthood

· Embryology: changes from conception to the end of 8th week

· Cytology: structural features of cells

· Histology: examines tissues

· Gross Anatomy: study of structures without a microscope 
· Systemic Anatomy: study of body system by system

· Regional Anatomy: Body is studied area by area (approach used by med and dental schools)

· Surface Anatomy: study of the external form of the body and the relation to deeper structures

· Anatomical Imaging: radiographs (x-rays), ultrasound, MRI

Physiological Studies:

· Cell Physiology: study of processes in the cell

· Systemic Physiology: functions of organ systems

· Neurophysiology: functions of Nervous system 

· Cardiovascular: heart and blood vessels

· Pathology: medical science of diseases

Exercise physiology: effects of exercise on functions of systems
Anatomical Imaging:

· X-rays: shortwave electromagnetic radiation

· Forms a radiograph

· Underexposed areas appear white (bones, tooth fillings, metal rods)

· Soft tissues and cavities appear darker

· 2-D image only

· Ultrasound: High frequency sound waves

· Sonogram: an ultrasound image

· Computed tomography: forms CT scans

· Low intensity x-rays; single slices are taken and added on for analysis

Computer analyzed x-rays
· Dynamic Spatial Reconstruction (DSR): 

· Uses 30 x-ray tubes

· Images from all tubes are compiled to get a 3-D image 
· Magnetic Resonance Imaging (MRI): directs radio waves at a person lying inside a large electromagnetic field

· Magnetic fields align the protons of different atoms of body tissues

· Computer analyzed images used to detect tumors and cancer

· Positron Emission Tomographic scans: can identify metabolic states various tissues

· Particularly useful in analyzing the brain

· Involves feeding radioactively labeled compounds

· Positrons and gamma rays are emitted

· Metabolically active cells are detected

· X-rays and radioactivity can cause cell and tissue damage; clarify any concerns!
Chapter 1 Test Study Guide:

Physiology H Ch 1 Test Study Guide

· Def: anatomy, physiology, gross anatomy, regional anatomy, responsiveness, metabolism, homeostasis, negative feedback, positive feedback, distal, proximal, anatomical position, retroperitoneal organs, visceral, parietal, mesentery, parietal pericardium, diaphragm

· Directional terms: distal, proximal, medial, inferior, superior, ventral, anterior, deep, superficial, lateral, median, left, right, dorsal, prone, supine
· Sections or planes: sagittal, transverse, frontal/coronal, horizontal

· Membranes: serous, pericardial, pleural, peritoneum, visceral pleura; cavities: ventral, cranial, dorsal, pericardial, pleural, pelvic, peritoneal, abdominal, thoracic, mediastinum

· Body region identification: lumbar, antecubital, antebrachial, pectoral, plantar surface, brachial, gluteal, umbilical, cephalic; cervical, popliteal, axillary

· Organ systems and their organs: structure, function and relationship between different organs and systems
· Difference between anatomical and physiological studies; functions of blood

· Structural levels in human body and their order of complexity
· Application of negative feedback in human body; positive feedback and its effects

· Vital signs: temp, blood pressure, pulse rate and their homeostasis

Good Luck!
Anatomy Physiology CP Ch 1 Test Study Guide

· Def: anatomy, physiology, responsiveness, metabolism, homeostasis, negative feedback, positive feedback, distal, proximal, anatomical position, visceral, parietal, mesentery, diaphragm, tissue, organ,  atmospheric pressure
· Directional terms: distal, proximal, medial, inferior, superior, ventral, anterior, deep, superficial, lateral, median, left, right, dorsal, axial portion of the body, 
· Sections or planes: sagittal, transverse, frontal/coronal, horizontal

· Membranes: serous, pericardium, parietal pleura, peritoneum, visceral pleura, parietal pericardium

· cavities: ventral, cranial, dorsal, pericardial, pleural, pelvic, peritoneal, abdominal, thoracic, mediastinum

· Body cavities and their organs: pelvic, cranial, thoracic, abdominal, retroperitoneal

· Organ systems and their organs: structure, function and relationship

· Difference between anatomical and physiological studies
· Structural levels in human body

· Application of negative feedback and other homeostatic mechanisms in human body
· Vital signs: temp, blood pressure, pulse rate

Good Luck!

Review Body Planes and Cavities Activity: Planes of section of an organ

· Get into your lab group as instructed by your teacher

· Obtain a rubber tubing and a razor blade

· Use Fig 1.8 (pg 12) to cut the tubing into the following sections:

· longitudinal section

· transverse section

· oblique section

· Complete all drawings similar to Fig. 1.8 (pg 12 of your textbook)

Activity: Serous Membranes

· Get into your lab group as instructed by your teacher

· Obtain a balloon for your group

· Push your fist into the balloon (see fig. 1.12 on pg 15)

· The fist represents an organ and the walls of the balloon the serous membranes

· Label all drawings in your lab journal!

· The inner wall of the balloon represents a visceral membrane in contact with the fist (organ)

· The outer wall of the balloon represents a parietal serous membrane

Directional terms for Humans
