Cell Cheat Sheet
	Parts of a Cell

	Plasma Membrane
	The outer boundary of the cell and is selective in what it will allow through. It maintains the integrity of the cell and the stable environment. The plasma membrane is composed of phospholipids.

	Organelle	

	Nucleus:
	The control center of the cell and is largest organelle.


	Ribosomes:
	Makes protein for the cell.


	Endoplasmic Reticulum (ER):
	Makes and transports what the cell needs. Smooth ER makes lipids and helps with detox. Rough ER has ribosomes around it and is used to make protein. 


	Golgi Apparatus:
	Sorts and processes synthesized substances into vesicles. 


	Mitochondria:
	Takes sugar, protein and fat to make ATP. This organelle also comes from the mother. 


	Lysomes:
	Eat cell parts that need to be repaired as well as any bacteria. 


	Cytoskeleton
	Posses microtubes and support the cell movement. 


	Flagella
	Specialized microtube that assists with movement. Is tail-like in shape (think sperm). 

	Cilica
	Specialized microtube that assist with movement. Is hair-like (think grass)





Tissue Cheat Sheets

	Epithelial Tissue

	Name of Tissue
	Function of Tissue
	Location of Tissue

	Simple Squamous Epithelium
	Aids in osmosis, diffusion, filtration, absorption, friction reduction
	Air sacs in lungs

	Simple Cuboidal Epithelium
	Aids in absorption and secretion
	Secretory portion of some glands, kidney tubules, superficial layer of ovaries

	Simple Columnar Epithelium
	Aids in secretion, absorption, protection.
*contain cilia, goblet cells, and microvilli
	Uterine tubes, internal surface of stomach and digestive tract, paranasal sinuses, ventricles of brain, ducts of glands

	Pseudostratified Epithelium
	Secrets mucus
	Respiratory passageways

	Stratified Squamous Epithelium
	Provides resistance to abrasion
*keratinized and nonkeratinized varieties
	Keratinized: epidermis (cells fill with keratin)
Nonkeratinized: mouth, esophagus, rectum, vagina

	Transitional
Epithelium
	Provides stretch
	bladder



	Muscle tissue

	Name of tissue 
	Function of tissue 
	Location of tissue 

	Skeletal muscle 
	Connects bone to skin, provides movement
*Voluntary and striated
	Throughout body

	Cardiac muscle
	Contractions of the heart
*involuntary and striated
	Walls of the heart

	Smooth muscle 
	Contractions to aide in transportation of substances throughout the body
*involuntary and not striated
	Walls of hollow organs (intestines, stomach, uterus, bladder etc.)








	Nervous tissue 

	Name of tissue 
	Function of tissue 
	Location of Tissue

	Neurons 
	Sends signals from the brain to the body
	Nervous system




	Connective Tissue

	Loose connective Tissue

	Name of tissue
	Function of tissue
	Location of tissue

	Adipose Connective Tissue
	Fat storage, insulation, protective cushion, aids in attachment
	Deep to skin, around internal organs

	Reticular Connective Tissue
	Produce stroma and provide structural support
	Red bone marrow, spleen, lymph nodes

	Areolar Connective Tissue
	Attaches skin to muscle and bones
	Internal organs, nerves, blood vessels

	Dense connective tissue

	Name of Tissue
	Function of Tissue
	Location of Tissue

	Dense Regular Connective Tissue
	Provides Strength and Flexibility when stress is in the same direction as fibers
	Ligaments and Tendons

	Dense Irregular Connective Tissue
	Provides strength and flexibility when stress comes from multiple directions
	Capsules in moveable joints, heart valves, periosteum

	Elastic Connective Tissue
	Elasticity and stretch
*contains a lot of elastic fibers
	Lungs, vocal cords, artery walls, air passageways

	Supportive Connective Tissue- Cartilage

	Name of Tissue
	Function of Tissue
	Location of Tissue

	Hyaline cartilage
	Attachment and support
*makes up embryonic skeleton
	Top of bones, nose, larynx, rib cage, respiratory passageways

	Elastic cartilage
	Elasticity and flexibility
	External ear and auditory canals

	Fibrocartilage
	Shock absorption
	Intervertebral discs, pubic symphysis, cartilaginous pads in knees

	Supportive Connective Tissue-Bone

	Name of tissue
	Function of tissue
	Location of tissue

	Spongy bone
	Rigidity and strength
	skeletal system

	Compact Bone
	
	

	Fluid Connective Tissue

	Name of tissue
	Function of tissue
	Location of tissue

	Blood
	Oxygen transport throughout body 
	Contained in cardiovascular system

	Lymph
	Immunity support
	Contained in lymphatic system



	Carbohydrates: Contain 3 categories
	

	Monosaccharides
	Are the most simple carbs They are Glucose, Galactose, and Fructose

	Disaccharides
	Formed by chemically combing 2 monosaccharides. They are Maltose, Sucrose, and Lactose

	Polysaccharides
	Formed by chemically combing many monosaccharides. There are 2 Glycogen and Starch

	
	

	Lipids: Contains 3 categories
	

	Triglycerides
	One glycerol molecule and 3 fatty acid molecules joined together. Most concentrated energy source in the human body. Most abundant lipids in human diet. And found in adipose tissue deep to the skin around internal organs.

	Phospholipids
	Composed of 1 glycerol, 2 fatty acid, and 1 phosphate containing group. Are amphilic, and are major components of plasma membranes.

	Steroids
	Molecules containing cholesterol- a steroid cell component is used to make other steroids.

	
	

	Proteins
	Amino acids are the basic building units of proteins. Composed of carbon, hydrogen, oxygen, and nitrogen. There are 22 different types of amino acids. The shape of a protein is integral to it’s function. There are 4 different shapes for proteins, Primary, secondary, tertiary, quaternary. 

	
	

	Nucleic acids
	Two types in cells deoxyribonucleic acid (DNA), ribonucleic acid (RNA). Building blocks are called nucleotides. 

	DNA
	(DNA) Two strands of nucleotides joined by hydrogen bonds between paired nitrogen bases.  Adenine to thymine, cytosine to guanine.

	RNA
	(RNA) Consists of a single strand of nucleotides. Bases include adenine, uracil, guanine, and cytosine.





Muscle Test Questions
1. Name the muscles that are used when doing a bicep curl? (Remember)
0. Temporalis, Medial Pterygoid, Masseter 
0. b) Biceps brachii, brachialis, brachioradialis.
2. Which muscle disorder involves constant cramps in which the cause is unknown? (Understand)
2. Asthma 
2. Fibrosis
2. Fibromyalgia
3. The special name for plasma membrane of a muscle fiber is what? (Remember)
1. Myofilament 
1. Sarcolemma 
1. Sarcoplasm 
4. The names of some muscles are based on location? (T/F) (Apply)
5. There are many ways we name muscles; name two characteristics we use? (Apply)
6. What are the three types of muscle tissue? (Remember)
7. Atrophy involves the increase of muscle size and strength? (T/F) (Apply)
8. What type of contraction causes the movement of a joint? (Remember)
9. Approximately How many muscles are in the Human body? (Remember)
10. Where on the face is the Buccinator located and what is its function? (Apply)

Muscle Test Questions Answer Key
Correct answers are indicated in RED
1. Name the muscles that are used when doing a bicep curl? (Remember)
1. Temporalis, Medial Pterygoid, Masseter 
1. Biceps brachii, brachialis, brachioradialis.
3. Which muscle disorder involves constant cramps in which the cause is unknown? (Understand)
3. Asthma 
3. Fibrosis
3. Fibromyalgia
4. The special name for plasma membrane of a muscle fiber is what? (Remember)
1. Myofilament 
1. Sarcolemma 
1. Sarcoplasm 
11. The names of some muscles are based on location? (T/F) (Apply)
True
12. There are many ways we name muscles; name two characteristics we use? (Apply)
Where their origin and/or insertion are found
13. What are the three types of muscle tissue? (Remember)
Cardiac, Smooth, Skeltal
14. Atrophy involves the increase of muscle size and strength? (T/F) (Apply)
False. It deals with the reduction of muscle size and strength.
15. What type of contraction causes the movement of a joint? (Remember)
Isotonic Contraction
16. Approximately How many muscles are in the Human body? (Remember)
~600
17. Where on the face is the Buccinator located and what is its function? (Apply)
Found around the lips and cheeks. Allows for the sucking motion (e.g.: fish face)


Skeletal System Questions 
1.     Name 3 of the 6 different types of bones and give an example: (remember, analyze, understand)

2.     Which of the following is NOT a function of the skeletal system? (Remember)
a.     Support and protection
b.     Muscle attachment
c.     Blood cell production
d.     Temperature Regulation
3.     What specific type of connective tissue is articular cartilage made of? (Apply)

4.     Describe where compact bone and spongy bone are found in a long bone? (Understand)

5.     Match the correct number of vertebrae to each section of vertebral column (analyze)
     Coccygeal ____                           			a. 5
     Lumbar     ____                           			b. 3
     Cervical    ____                           			c. 12
     Sacral   ____                              			d. 7
     Thoracic  ____                            			e. 5
6.     True or false, there are true, false, and flying ribs (remember)

7.     The appendicular skeleton consists of all of the following except (remember)
a.     Carpal bones
b.     Ulna
c.     Tibia
d.     Sternum

8.     Name the three classifications of joints? (analyze)
	A(n)______________ joint consist of bones that are tightly joined by thin layers of connective tissue or hyaline cartilage and offers no movement. A(n)______________ joint is characterized by bones that are separated by a layer of cartilage or dense connective tissue and offers some movement. A(n)_______________ joint is the means of motion provided my muscle and includes joints like ball and socket, hinge, and condyloid joints. 

9.     Describe what a Condyloid joint is? How many planes does it allow movement across? (Understand)

10.  In class we discussed two vertebrae that don’t look like any other vertebrae, what are they called? Where are they located? What is a defining characteristic of both? (Analyze)


Skeletal System Questions Answer Sheet
Correct answers are in RED
 
1.     Name 3 of the 6 different types of bones
Short, Long, Flat, Irregular, Sesamoid, Sutural

2.     Which of the following is NOT a function of the skeletal system?
a.     Support and protection
b.     Muscle attachment
c.     Blood cell production
d.     Temperature Regulation

3.     What specific type of connective tissue is articular cartilage made of?
Hyaline cartilage

4.     Describe where compact bone and spongy bone are found in a long bone
Spongy bone is found in the epiphyses of long bones (the heads of the bone) 
Compact bone is found in the diaphysis of long bone bones (the body of the bone)

5.     Match the correct number of vertebrae to each section of vertebral column
     Coccygeal __b__                           			a. 5
     Lumbar     __e or a__                           		b. 3
     Cervical    __d__                           			c. 12
     Sacral   __e or a __                              		d. 7
     Thoracic  __c__                            			e. 5

6.     True or false, there are true, false, and flying ribs
False. There are true, false, and FLOATING

7.     The appendicular skeleton consists of all of the following except
a.     Carpal bones
b.     Ulna
c.     Tibia
d.     Sternum

8.     Name the three classifications of joint
Immovable, slightly movable, freely movable

9.     Describe what a Condyloid joint is? How many planes does it allow movement across
A condyloid joint is a joint consisting of an oval shaped articulating surface and a socket and allows movement across two planes

10.  There are two special vertebrae, what are they called, where are they located? What is a defining characteristic of both?
Atlas (C1) and Axis (C2), cervical vertebra
Axis has a process that sticks straight up, called the Dens. Atlas has a larger central opening to allow for the base of the spinal cord to pass through. 




Skin Test Questions
1. What are the 6 important functions of the skin? (Remember)
1. How long does it take cells to migrate from stratum basale to stratum corneum? (Remember)
1. ~3 Days
1. ~10 Days
1. ~2 Weeks
1. ~21 Days
1. Sketch the Papillary layer or the Reticular Layer (Apply)
1. Which of the following creates a brownish-black tone in the skin? (Remember)
1. Melanin
1. Carotene
1. Red Blood Cells
1. Subcutaneous tissue
1. What is are two of the purposes for the epidermal ridge? (Understand)
1. Which cells compose most of the epidermis? (Remember)
1. Carotene
1. Dendritic 
1. Keratinocytes
1. Melanocytes
1. What doesn’t the arrector pili muscle do? (Remember)
1. Produces goosebumps
1. Raises hair at the end of each follicle 
1. Allows growth of hair. 
1. Compare and contrast the Eccrine and Apocrine sweat glands. (Analyze)
1. What is the difference between hypothermia and hyperthermia? (Analyze)
1.  True or False: The hair shaft and the hair root makes up hair.  (Remember)

Answer Sheet for Skin Questions
Correct Answers are in RED

1. What are the 6 important functions of the skin? (Remember)
Protection, Excretion, Temperature Regulation, Forming Vitamin D, Absorption
1. How long does it take cells to migrate from stratum basale to stratum corneum? (Remember)
1. ~3 Days
1. ~10 Days
1. ~2 Weeks
1. ~21 Days
1. Sketch the Papillary layer or the Reticular Layer (Apply)
1. Which of the following creates a brownish-black tone in the skin? (Remember)
1. Melanin
1. Carotene
1. Red Blood Cells
1. Subcutaneous tissue
1. What is are two of the purposes for the epidermal ridge? (Understand)
Increase gripping capabilities, supports the dermis.
1. Which cells compose most of the epidermis? (Remember)
1. Carotene
1. Dendritic 
1. Keratinocytes
1. Melanocytes
1. What doesn’t the arrector pili muscle do? (Remember)
1. Produces goosebumps
1. Raises hair at the end of each follicle 
1. Allows growth of hair. 
1. Compare the Eccrine and Apocrine sweat glands. (Analyze)
Eccrine Glands: produces sweat, all over surface of skin (esp. palms), pores, smaller,
Apocrine Glands: associated with hair follicles, larger, create sweat
1. What is the difference between hypothermia and hyperthermia? (Analyze)
Hypothermia: Lowered temperature—happens when the body has too little heat.
Hyperthermia: Elevated temperature—happens when the body has too much heat.
1.  True or False: The hair shaft and the hair root makes up hair.  (Remember)
True.



Hemostasis and Hemophilia
Imagine if you’re at a park, there are children screaming and running around plastic structures. You watch as one pigtailed girl tumbles down on the slip and ends up skinning her knees. Tears well up as she wails in pain, blood stains the edges of her dress as her mother rushes over with a bandage. But, within minutes, the blood has stopped and the little girl is running back around. The process that stops that bleeding is called hemostasis.[image: ]
When a blood vessel is injured (a cut, scrape, or any type of wound) the body begins to respond. Blood has palettes floating around loosely within the stream. The palettes react to the exposure and begin to form a hard, sticky wall effectively plugging the hole. Though the plug for helping stop blood from escape, it doesn’t help close the gap. That’s where fibrins come into play. Fibrins are insoluble proteins that stretch across palettes and help close the gap. Fibrens and palettes help form what is known as a clot. After the wound has healed, the clot usually dissolves back into the bloodstream. 
Hemophilia is where the body can’t fully form clots. It use to be believed that those with hemophilia bleed more than the average person. With more research, it was found that this wasn’t the case. Since the disease prevents the individual from forming clots, the person continues to bleed at the same pace until they either bleed out or there is enough pressure to finally close the wound. Today, those with hemophilia often receive synthetic treatments in order to help their body create clots. According to the official hemophilia website, 60% of hemophilia patients are considered severe, while 15% are considered mild, and 25% are considered mild. Some people who have hemophilia are Queen Victoria, Alexei Nikolaevich (Heir to the Romanov Throne), and Alexandrea Borstein (known as the voice actor of Lois Griffin from Family Guy).
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Sneezes[image: ]
Sternutation or what many people know as a sneeze, happen to everyone; that painful tingle that invades first your nose then onto between your eyes and then your whole face until it finally happens, immediate relief sets in after you let out what seemed like the biggest sneeze...or two...or three... to erupt from your face. Why does this happen though? Sneezes are annoying yes, but they do serve a very important purpose. We sneeze to expel possible pathogens that are picked up by the mucus membrane and hairs that line our nasal passages.
 How do we sneeze? Foreign particles get trapped by the cilia and trigger a receptor on the nerve endings in the nose that then sends a signal to the “sneezing center” in the brainstem via a sensory neuron that gets interpreted by the brain and then triggers a response from the eyes, nose, diaphragm, lungs and intercostal muscles to produce a sneeze to expel any foreign particles that could infect our internal environment and lead to us getting sick. What causes a sneeze? Things like allergies caused by pollen or pet dander, physical irritants like air pollution and smoke and dust, and even something as simple as cold air can trigger a sneeze but there are many other things that can send air and mucus flying from your nose and mouth. Have you ever walked out the door to face the nice glare of the summer sun and get hit with the urge to sneeze? This is an inherited condition that affects between 1 and 3 to 1 in 10 individuals called “photic sneezing”. What about after stuffing your face with delicious thanksgiving dinner? Sniation is sneezing caused by a full stomach. Some individuals even sneeze at varying levels of sexual arousal. Research on what things can trigger a sneeze is continually going on and some researchers hypothesize that strange sneezing behavior could be due to faulty wiring in parts of the brain like the medulla oblongata that control the parasympathetic nervous system’s response to stimuli. 
Along with all of the wacky things that can cause a sneeze, there have been plenty of myths about sneezes. Chinese and japanese cultures believed that a person would sneeze when they were being talked about. One sneeze meant that good things were being said, two sneezes meant people were talking bad about you, and three sneezes meant horrible things were being said about you. In Tonga, the sneeze of a child meant bad fortune for the family and in other polynesian cultures a sneeze signified the coming of interesting news. In medieval times, british nurses thought that babies were under a fairy spell until the first time they sneezed.1,500 years ago the phrase “Bless you” meant more than common courtesy. People believed that when you would sneeze, your soul left your body and the only way to prevent that from happening was to have someone say bless you. And despite what an older family member might have told you, sneezing with your eyes open will not result in them popping out and your heart doesn’t stop every time you sneeze. 
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[bookmark: _bllyran0q013]Cardiovascular system
The main section of the cardiovascular system is the heart. The heart is the most important part of the body as it is the sole supplier of blood to the body. Blood flow can only move forward, but yet every drop of  blood runs through the heart 24 hours a day 7 days a week, in what could be termed a recycling program. The heart has one basic function, but how it accomplishes its mission is truly amazing. Let’s go on a little journey through the heart. 
[bookmark: _t03ncj2rfsbl]Anatomy of the Heart
	The human heart has four chambers split up into 2 sides, from anatomical position. They are the left side and the right side. Each side has their own purpose so let’s explore them both.
1. The right side consists of systemic receiver, which leads into the right atrium, blood goes through the tricuspid valve, into the right ventricle and then out the pulmonary valve.[image: ]
1. The left side starts at the pulmonary vein, goes into the right atrium, through the bicuspid valve, down through the left ventricle, and then out the aortic valve.
	Both sides pump at the same time. Blood flows from the right atrium to the right ventricle,where it is pumped into the pulmonary circuit.  The  blood  in  the  pulmonary  artery  branches  is  low  in  oxygen  but 
Relatively high  in  carbon  dioxide.  Gas  exchange  occurs  in  the  pulmonary 
capillaries  (oxygen  into  the  blood,  carbon  dioxide  out),  and  blood  high  in oxygen  and  low  in  carbon  dioxide  is  returned  to  the  left  atrium.  From here,blood  enters  the  left ventricle,  which  pumps  it  into  the  systemic  circuit.  Following exchange in the systemic capillaries (oxygen and nutrients out of the capillaries and carbon dioxide and wastes in), blood returns to the right
atrium and the cycle is repeated.
If one assumes an average rate of contraction of 75 contractions per minute, a human heart would contract approximately 108,000 times in one day, more than 39 million times in one year, and nearly 3 billion times during a 75-year lifespan.
The way this relates to life, is that there is no other mechanism that runs for the time period the heart does and does as effectively as the heart does. The engine in an automobile cannot run anywhere near what the heart does and still requires a large amount of maintenance. Most all computers have become outdated a year after they are produced. The heart still requires being cared for properly, proper diet, exercise, and drinking plenty of water.


Image retrieved from: https://en.wikipedia.org/wiki/Heart#/media/File:Blausen_0451_Heart_Anterior.png




Nervous System
 ● CNS 
 ● PNS
Functions
· Coordinate and control the body (primary responsibility)
· Detect internal and external changes
· Analyze detected changes
· Organize information collected
· Initiation of appropriate action due to changes
· Two parts: CNS and PNS
· (Central Nervous System)
· Brain and Spinal Cord
· Body’s center for neural integration
· Outside of CNS
Functions of Sensory and Motor divisions
Cranial and spinal nerves, sensory receptors, and ganglia
Nervous System
○ Sensory
· Information is out to in
· Carries nerve responses from sensory receptors to CNS
· Somatic sensory input from skin, bones, skeletal muscles, and joints
· Visceral sensory information from the viscera, walls of the blood vessels, and within the
· CNS
○ Motor Divisions
· Information is in to out
· Carries nerve impulses from CNS to effectors
· Somatic Nervous System (SNS)
● Voluntary control of skeletal muscles
■ Autonomic nervous system (ANS)
● Involuntary control of cardiac muscle, smooth muscle, adipose tissue, and
glands.
● Neurons
· ○  Structural and functional units of nervous system
· ○  Specializes in generating and transmitting nerve impulses
· ○  Has varying shapes and sizes to communicate through
● Functional classification of neurons
· ○  Sensory Neurons
. Carry nerve impulses from peripheral body parts of CNS
. Detects homoeostatic changes via sensory receptors
· ○  Interneurons
. Located entirely in CNS where they synapse with other neurons
. Process and interpret nerve impulses from PNS
. Active motor neurons
· ○  Motor Neurons
. Cell bodies and dendrites are in CNS
. Axons are found in PNS
. Carry nerve impulses from CNS to effector to produce action
. ● Neuroglia
○ Support and protect neurons more numerous than neurons
■ Within CNS
· ●  Oligodendrocytes - Wraps plasma membrane around CNS
· ●  Astrocytes - forms blood barrier, stimulates neural growth, structural support, and
· influences synaptic transition.
· ●  Microglial Cells - Engulf and digest cellular debris and pathogens.
● Ependymal Cells - lines the cavities of the brain and spinal cord, cerebrospinal cord fluid.
■ Within PNS
● Schwann Cells - Wraps plasma membrane around PNS axon
○ Note the Myelin sheath and the neurilemma. ○ Protection for the CNS
· Bones
. ●  Cranial bones : Protect the brain
. ●  Vertebrae: Protect the spinal cord
· Meninges: 3 membranes arranged in layers surrounding the brain and spinal cord (deepest to superficial)
. ●  Pia Mater - Thinnest, contains blood vessels, touches all parts of the CNS
. ●  Arachnoid Mater - Contains cerebrospinal fluid, middle layer
. ●  Dura Mater - Toughest, touches the skull, top layer
● Nervous System Disorders
· ○  Inflammatory Disorders
. Meningitis - Bacterial, fungal, or viral infection of meninges
. Neuritis - inflammation of nerve(s) caused by trauma, compression, infection.
. Sciatic - neuritis involve sciatic nerve
. Shingles - infection of 1 or more nerves due to a past experience with chickenpox.
· ○  Non-Inflammatory Disorders
. Alzheimer Disease - progressive degenerative memory disease
. Cerebrovascular Accidents (CVA) - strokes which are blood vessels disorders caused by
. blood clots, aneurysms, or hemorrhage
. Concussion - sever jarring of head
. Fainting - sudden reduction of brain blood supply
. Headaches - pain in the head
· Multiple Sclerosis (MS) - Progressive degeneration of myelin sheath around CNS axons.
· Parkinson disease - insufficient dopamine delivery to neurons within certain nuclei in
· cerebrum.
· Nervous system:
· Components of the brain:
· Cerebrum: when someone thinks of the word brain, they are often referring to the cerebrum. The cerebrum is split into two hemispheres that are connected by the corpus callosum and divided into four lobes
● Hemispheres:
· ○  Right hemisphere: responsible for creative insight, musical and artistic abilities, imagination, and
· spatial awareness
· ○  Left hemisphere: responsible for analytical, mathematical, and verbal skills
● Lobes:
· ○  Frontal lobe: responsible for motor function, language, impulse control, problem solving,
· judgement, and behavior
· ○  Parietal lobe: responsible for processing sensory information, interpreting visual information,
· knowing where your limbs are located, and processing language and math
· ○  Occipital lobe: responsible for vision and image recognition (color & shape)
· ○  Temporal lobe: Hearing, Pitch, and rhythm awareness
· Diencephalon: rests between the cerebrum and and the brain stem and is broken into three areas: thalamus, hypothalamus, epithalamus.
●  Thalamus: receives all incoming sensory nerve impulses (NOT smell) and sends them to the cerebral cortex
●  Hypothalamus: communicates with the thalamus and cerebrum. Acts as an integration center for autonomic nervous system and links the brain and endocrine system. Maintains homeostasis and controls the pituitary gland
● Epithalamus: contains pineal gland that produces melatonin to aid in the sleep cycle.
Limbic system: body system that includes parts of the cerebral cortex and deep nuclei of the cerebrum, thalamus, and hypothalamus.
● Functions:
○ Memory, emotions, and emotional behavior
· ●  Referred to as the motivational system because it provides a desire to carryout demands
· ●  Malfunctions in limbic system lead to mood disorders
· Brainstem: Connects higher brain centers and spinal cord and is split into three regions: midbrain, pons, and the medulla oblongata
●  Midbrain: reflex center for visual and auditory stimuli and controls head, eye, and body movements
●  Pons: help control rate and depth of breath
●  Medulla Oblongata:
○  Respiratory rhythmicity center- regulates basic rhythm of breathing and is responsible for reflexes like coughing
○  Cardiac control center- regulates for and rate of heart contractions
○  Vasomotor center- regulates blood pressure and blood flow
· Cerebellum:Means “little brain” in latin and sits posterior to pons and medulla oblongata 
● Functions: Controls skeletal muscle movement, posture, balance, and coordination during movement
Ventricles and Cerebrospinal Fluid: There are four ventricles within the brain that are all connected and filled with cerebrospinal fluid (CSF)
● Function:
○ CSF acts as a shock absorber, transports ions, nutrients, waste and provides buoyancy to brain
Senses:Inform us of changes to internal or external environments, sensory receptors send impulses to CNS to then initiate a response. Senses are split into two “categories”, general and special senses
● General senses:
○ Pain, touch, pressure, stretch, chemical changes, temperature
● Special senses:
○ Taste, smell, sight, hearing, and equilibrium
General senses:
●  Temperature: two types of temperature receptors that adapt quickly to constant stimulation
· ○  Warm receptors- sensitive to temps above 25 degrees celsius and will trigger pain receptors when temps >45 degrees celsius are reached
· ○  Cold receptors- sensitive to temps below 20 degrees celsius and will trigger pain receptors when temps <10 degrees celsius are reached
●  Pressure, Touch, Stretch: these senses are detected by mechanoreceptors
○  Lamellated corpuscles: type of mechanoreceptor that detects deep pressure and stretch, adapt quickly, and are located in the dermis, ligaments, and tendons around joints
○  Hair root plexus: mechanoreceptor that wraps around a hair follicle to detect hair displacement and adapt rapidly to changes
○  Proprioceptors: type of mechanoreceptor that monitors changes in skeletal muscle and tendon stretch to inform brain about the positioning of body parts. No sensory adaptation
■ Example: muscle spindles and tendon organs
● Chemical changes: ion concentrations, pH, blood glucose levels
○ Monitored by specialized neurons in body fluids (chemoreceptors) whose nerve impulses are not processed by the cerebral cortex and are not consciously detected 
● Pain: receptors are called nociceptors
○ Pain is sensed due to free nerve endings everywhere (except brain)
· ○  Not easily adapted for protection
· ○  Referred pain: pain that is projected in specific part of body due to problem with a visceral organ
■ Ex: pain in left arm when having a heart attack
Special senses:
● Taste: chemoreceptors found in taste buds and are rapidly adapting
· ○  Chemical must be dissolved in liquid to be detected
· ○  5 confirmed tastes: Sweet, sour, salty, bitter, umami (savory)
● Smell: olfactory receptors are found in olfactory epithelium
○ Humans have about 350 functional receptors and can distinguish 2,000 to 4,000 different smells depending on how temporal lobe processes nerve impulses
●  Sight: photoreceptors found in eye
○  Eye optics send image to cerebral cortex (occipital lobe) to be interpreted
○  Sensitive to light rays
●  Hearing: mechanoreceptors in ear process sound waves to interpret sound
●  Equilibrium: mechanoreceptors in inner ear interpret pressure changes and movement to detect changes in equilibrium and balance

The Endocrine system
· ●  Functions
· ○  Long lasting coordination of body functions
· ○  Has glands that secrete hormones interstitial fluids
· ●  Communication
· ○  Communicates through hormones that travel through the blood
· ○  Hormones attach onto specific receptors on target cells
· ○  Neuroendocrines communicate by releasing a hormone from a neuron
· ●  Hormones
· ○  Two chemical classes of hormones
· Steroids- derived from cholesterol
· Nonsteroids- derived from amino acids, peptides, proteins
· ○  The more receptors it binds the greater the effect
· ○  Alter metabolic activities of target cells
· ●  Control Hormone production
· ○  Regulation needed to avoid hypersecretion and hyposecretion
· ○  Negative feedback and some positive feedback
· ●  Pituitary gland
· ○  Attached to hypothalamus, protected by sella turcica of the sphenoid bone
· ○  Two parts with different functions
■ Anterior lobe
● Controlled by releasing and inhibiting hormones from
hypothalamus
· ○  Hypophyseal portal veins carry hormones from
· hypothalamus to anterior lobe
· ○  Releasing Hormones stimulate production and release on
· anterior lobe hormones
· ○  Inhibiting hormones inhibit production and release
· ○  Hormone production regulated by negative feedback
■ Posterior lobe
· ●  Controlled by neuro negative feedback
· ●  Nerve impulses travel down the axons of neurosecretory neurons
· from hypothalamus to posterior lobe
· ●  Axons release hormones from terminal bouton
· ●  Growth hormone disorders
· ○  Gigantism- Hypersecretion during growing years
· ○  Acromegaly- hypersecretion after growing years only bones of hands, face and
· feet continue to grow
· ○  Pituitary dwarfism- hyposecretion during growing years
· ●  Thyroid gland
○ Produces steroid hormone T3 and T4
· Need iodine for their production
· T3 has 3 iodine, T4 has 4 iodine
· ○  Produced in thyroid follicles
· ○  Stimulated by TSH from anterior lobe
· ●  T3 and T4 regulation and function
· ○  Increase metabolic rate
· ○  Promote protein synthesis
· ○  Enhance neuron function
· ○  Determines Basal metabolic rate
· ○  Needed for development of skeletal, nervous, and muscular systems
· ●  Disorders of T3 and T4
· ○  Graves disease
· Severe hypersecretion of T3 and T4
· Autoimmune disorder results in excessive TSH production
· ○  Cretinism
· Severe hyposecretion of T3 and T4 in infancy
· Causes severe effects in developing infant : stunted growth, abnormal
· bone formation, mental retardation, sluggishness, goiter
· ○  Myxedema
      ■ Severe hyposecretion of T3 and T4 in adults 
● Adrenal Gland
○ Two Adrenal glands one on top of each kidney
· ○  Each
· ○  Deep
has 2 portions,
Adrenal Medulla, and superficial Adrenal cortex
· Adrenal Medulla- secretes Epinephrine and Norepinephrine
· Secretion regulated by sympathetic division of autonomic nervous system
· and secreted during times of stress
· Hormones have stronger and longer lasting effect in preparing the body
· for fight or flight
· Adrenal Cortex- secretes Aldosterone which regulates electrolyte concentration in body fluids, and also increases blood volume and blood pressure
· Secretes cortisol-Maintains blood glucose levels by changing non carbohydrates into glucose and reduce inflammation
· Secretes Androgens- Male sex hormones:
. ●  MALE: Development of male sex organs, minor effect in adults
. ●  Female:female sex drive
○ Disorders-Cushing syndrome
· Hypersecretion by Adrenal cortex
· Due to adrenal tumor or excess ACTH
· ● Pancreas
· ○  Pancreatic Islets
· ○  Alpha cells secrete glucagon
. Low blood glucose stimulates glucagon secretion
. High blood glucose inhibits glucagon secretion
■ It increases glycogen concentration
● Causes liver to convert glycogen and non carbohydrates into
glucose
○ Beta cells secrete insulin
· Low blood glucose inhibits insulin secretion
· High glucose stimulates insulin secretion
· It decreases blood glucose concentration
● Disorders
· ○  Diabetes Mellitus
. Hyposecretion of insulin or loss of insulin receptors to target cells
. Symptoms include Hyperglycemia and acidosis due to use of fats
. for energy
· ○  Two types of Diabetes
· Type 1 (insulin dependant) Diabetes
● Auto-Immune metabolic disorder resulting in loss of beta cells
● Appears in persons below age 20 and lasts a lifetime
 ● Insulin injections are required at regular intervals
● Restricted diet is required
Type 2 (non-insulin dependant) Diabetes
● Caused by a reduction of insulin receptors on target cells 
● Appears later in life in obese individuals
● Controlled by diet and medication









Reproductive System 

	Female anatomy 

	Anatomy 
	Function 

	Primary structures 

	Ovary(ies)
	To form and store gametes (ovum)
Produce female sex hormones (estrogen and progesterone) 

	Uterine tubes aka fallopian tubes
	Receive and transport oocyte
Site of fertilization
Transport pre-embryo if fertilization occurs

	Uterus 
	Provides an appropriate internal environment for developing embryo and fetus

	cervix
	Directs sperm into the uterus during intercourse 

	Vagina 
	Copulatory organ
Birth canal 

	Secondary structure

	Mammary glands 
	Responsible for the production of milk 

	Male anatomy

	Anatomy 
	Function 

	Primary structures 

	Testes 
	Form and store gametes (sperm)
Produce female sex hormone (testosterone)

	Epididymis 
	Site of sperm maturation and storage 

	Ejaculatory Duct
	Forms the union of the vas deferens and seminal vesicle duct
Contracts to mix seminal vesicle secretions with sperm and push them into urethra 

	Penis 
	Transfer system for urine and sperm




	[bookmark: _GoBack]Urinary System

	Urethra
	Transports urine from the bladder to the outside (helps with disposal)

	Bladder
	Where urine is stored

	Ureters
	Tubes that connect the bladder to the kidneys

	Kidneys
	Helps separate liquid, blood, and waste within the system and deposits waste into the bladder and clean blood back into the system.

	Nephrons
	Clean blood and balance certain compounds (eg salt) within the blood)



image1.png




image2.png
® Receeron
Nene enings
nose

EFFECTORS.
Eyes,nose lings.
diaphiagn, chest muscles
‘ang pars of the moutn

SENSORY
NEURON
INTEGRATION
CENTER
‘Sneeaing center
nthe brain
stem

ASSOCIATION
NEURON





image3.png
Superior vena cava

Left pulmonary

Ascending aorta artery

Auricle of left
Auricle of right atrium

Left pulmonary
veins

Fat and vessels Fat and vessels

in coron f )

sulcc(:Jso o in anterior
interventricular
sulcus

Inferior vena cava
Apex of
heart

Superficial Heart Anatomy (Anterior)




