Homeostasis:
	Homeostasis is a very delicate balance of scales in the body. If something harmful is put into the body, the bodies equilibrium will go off balance, and the human body will subconsciously try to fight against the change, always trying to return to a perfectly balanced state. Homeostasis works in a circle, and everything has a cause and effect. The first part of this process is something that is ingested into the body causing it to go off balance, then this change is detected by a receptor that senses change. The message is then sent to the control center in the body, which then sends out signals to the whole body to start fighting this off balance and go back to the original stimulus. In homeostasis, there are positive feedbacks and negative feedbacks. Negative feedback is used daily, and positive feedback is used to enhance the change going on in the body during that specific time. (example: Pregnancy) Homeostasis is the perfect internal environment that every human body is constantly working towards; any negative change can be catastrophic.
DID YOU KNOW? That when drinking alcohol, your homeostasis is going off balance. Which will cause negative feedback and start the process of homeostasis to return to normal. Alcohol affects every system in the body depending on the quantity, altitude and the specific person. Anytime alcohol is ingested into the system; it does not immediately go off balance. After a drink or two, your body starts to exit homeostasis, and a receptor will tell the body something is not normal. This is why a hangover can occur because this is the bodies way of working through the alcohol and the imbalance it has caused. Usually, a hangover will last one day which is why rest and hydration are the key factors.  When a toxic amount of alcohol is consumed in a short period of time; also known as binge drinking. Toxic elements enter into the bloodstream and alert the liver and kidneys to overcompensate, trying to push the toxins out. Alcohol disrupts the body's internal environment, in some cases too much alcohol consumption can result in hospitalization.


From atom to organism:

What is the human body? It first starts with an atom; atoms combine to make up cells. Cells then group to make tissues, a group of tissues then make up organs, organs make up the organ system, and the organ system makes up organisms. Although the human body is unique, they all correlate with each other. Taking it back to the basics of when your body was first developing in the womb. In the first couple weeks, the baby is developing their facial characteristics such as dark circles where the eyes will be, the mouth, lower jaw and throat are being developed. During week 5, the baby is now developing many of its important systems.
The first system that develops is the nervous system (ears, eyes, inner ear, and connective tissues).The next systems to develop is the nervous system, the digestive, urinary and respiratory systems (internal organs, lungs, intestines, and bladder). Then the Circulatory system develops (heart and blood vessels). Last to develop is the skeletal, muscular and the reproductive systems (bones, muscles, kidneys, and reproductive organs). The nervous system is the most active of all the body systems because it helps aid in the coordination of body functions. It also helps us learn and memorize information, like when you are studying and learning in class. The nervous system is also the most complex of all the systems, that is why it is the first to start developing. The next to develop is the all of the internal organs that are needed to aide in life. Then the circulatory system develops after the organs are all starting to mature and work together starting to create a human life. Lastly, bones and muscles create structure, movement, and protection for the inner organs; this is why you do not feel the baby move until the ending of a pregnancy because the fetus is not fully developed until then. Seeing the stages that a body develops through a pregnancy, makes it clear to see how all the body systems correlate with one another.















The Integumentary system:

[image: ]
The structure of the skin consist of three layers, the epidermis, dermis and the subcutaneous tissue (aka:hypodermis). This is where the degrees of burns come in, 1st degree: epidermis, 2nd degree: dermis and 3rd degree, hypodermis. When you pick up a hot pan, you might not feel it for a second because all of the nerves lie within the hypodermis, along with hair roots and blood vessels. The top layer of your skin is dead and is shedded every 10 days. What happens is, the cells start to fill with keratin and they produce so much that it kills them by the time they reach the top layers of the skin. The color of your skin is produced by a specialized cell called melanocytes which produce pigment that is carried up by skin cells as they shed. Different skin colors are dependent on the number of melano cells we have.  The functions of the skin include: protection, excretion of fluids, temperature regulation, sensory perception, synthesis of vitamin D through sun exposure and absorption. 
	



The Skeletal system:

The skeletal system is the primary means of support for the body. A baby is born with 300 bones in their body, but then some bones merge and result in a remaining 206 bones in an adult body.  There are five classifications of bones: long bones (ex. femur), short bones (ex. carpals), flat bones (ex. sternum), irregular bones (ex. vertebrae) and sesamoid bones (ex. patella). The  basic structure of a bone consists of a hard outer casing called the periosteum and every bone is filled with spongy bone, bone marrow and other materials. There are two types of bone; Compact bone and Spongy bone.  The difference in these bones is the density. For example, the femur is made up of compact bone, because it needs to support the entire body and it has a limited range of motion. Spongy bone on the other hand is found at the ends of all long bones also in the ribs, pelvis and vertebrae. Spongy bone is easier to fracture than compact bone, but it allows for more range of motion and stretch. The bones of the skeletal system can be categorized into two skeletons; the axial and the appendicular skeleton. The axial skeleton consists of the skull to the pelvis and the appendicular skeleton consists of the arms and legs(see diagram).[image: ]




The Muscular system:
[image: ]
There are three types of muscle; Skeletal, cardiac and smooth muscle. This diagram is of a skeletal muscle, it is a voluntary muscle (meaning you have control over it), it contracts fast and fatigues easily, this muscle is attached to bones, dermis, ligaments and other muscles. Hypertrophy is when skeletal muscles increase in size and strength by strength training.  Atrophy is when skeletal muscles decrease in size and strength due to damage or lack of use. The three components of muscle fiber are sarcolemma(plasma membrane), sarcoplasm  (cytoplasm) and myofibrils(contractile elements). Muscle fatigue is caused by prolonged stimulation, the exact reason is not known. It is speculated that it is cause by lack of nutrients for ATP production.[image: ][image: ]


Cardiac muscle is found only in one place, the heart. This muscle is involuntary and does not get fatigued. The cardiac cells group together to form a pump, while one muscle cell is not enough on its own to pump blood, millions of cardiac muscles can get the job done. What is special about cardiac muscles is that they are autorhythmic and adapt to the bodies need for blood.  An in shape body pumps blood at a lesser rate per minute, while an out of shape body needs to pump blood a little faster to distribute blood to all of the body mass. 

Smooth muscle is an involuntary muscle and it can be found  lining the stomach, intestine and bladder. The smooth muscle cells are linked together at the ends, smooth muscle is not very dense. Some smooth muscle can stay contracted for long periods of time. Smooth muscle surrounds organs and also arteries and veins, they produce very little ATP(energy) so they don’t need to store important nutrients. When smooth muscle contracts it does so in all directions because it is not organized like skeletal and cardiac muscles. Instead of tightening in one direction, it tightens inward. 
The Nervous system Test questions:[image: See the source image]
1. Name the five parts of a Neuron.
A. Dendrites
B. Soma
C. Axon
D. Myelin	
E. Terminal

2. Put the three layers of the Meninges in order.
	-Arachnoid mater 2nd
	-Pia mater 1st
	-Dura mater 3rd


3. Describe a non-inflammatory disorder in the Nervous System that affects the head.
Concussion (severe jarring of the brain due to a blow to the head), Headaches (dilation of blood vessels within the meninges/tension in the head), Migraine (severe cases of a headache causing visual or digestive side effects).
4. Which of these is NOT a sensory input?
	a)Sight
	b)Pain
	c)Sweat
	d)Pressure
5. T/F Each sense depends on a sensory receptor to detect changes, sensory neurons to carry out nerve impulses, and the brain to interpret the nerve impulses.
	-True
6. T/F There are no pain receptors in the brain.
	-True
7. What is the study of the nervous system called?
a. Endocrinology
b. Neurobiology
c. Pathology
d. Physiology


8. The cell body of neuron is called a(n)
a. Soma
b. Dendrite
c. Axon
d. Cerebrum

9. How many types of glial cells are there and what are there names?
-6,  oligodendrocytes, astrocytes, ependymal cells, Schwann cells, microglia, and satellite cells.
10. What is the name of the cells that line the brain and spinal cord?
	-Ependymal cells


The Endocrine system Test Questions


1. Label each into anterior and posterior: GH, PRL, ADH, TSH, ATCH, FSH, LH, Oxytocin
Anterior: GH, PRL, TSH, ATCH, FSH, LH         
Posterior: ADH, Oxytocin
2.  The Thyroid  gland secretes what hormone?
a. Insulin        
b. epinephrine
c. glucagon
d. T3 & T4
3. T/F Hormones are regulated by the positive feedback mechanism.  
Answer: False, negative feedback mechanism.
4.Describe a growth hormone disorder caused by hyposecretion.
-Pituitary Dwarfism, well proportioned body parts, but small in stature.
5. What vein carries the hormones from the hypothalamus into the anterior lobe?
a. Endophyseal Portal Veins
b. Nerve veins
c. Hypophyseal Veins
d. Inhibiting nerve veins
6.What are some differences of Type 1 and Type 2 diabetes?                                     
Type 1 is insulin dependent where Type 2 is noninsulin dependent			
Type 1 appears in persons under the age of 20 and lasts a lifetime, this is controlled by insulin injections and required regular times.
Type 2 comes later in life around 40 or above and is controlled by diet and medication
7. Where are the Adrenal glands located?
	They are located on a top of each kidney
8.What is the Pituitary gland protected by?
	Sella Turcica
9. Define Hypersecretion and Hyposecretion
Hypersecretion: is excessive production of a hormone
Hyposecretion: is abnormally slow rate of production of hormones
10. Which gland releases adrenaline into the cortex, producing the ‘fight or flight’ response?
-Adrenal Medulla
















Chapter Outlines
Blood:
	This chapter is about blood and all the different types of blood cells such as red and white blood. Blood is characterized as the only fluid that is considered connective tissue. Blood has a function of:
· Carry oxygen and wastes through body
· Regulates pH of body tissues
· Fights infections
· Prevent excessive blood loss
There are components to blood that make it up which is plasma and other formed elements.
· Plasma
· 55% of blood
· Made up of mainly water
· Formed elements
· 45% of blood
· Red blood cells
· White blood cells(1%)
· Platelets
· Red Blood Cells(RBC)
· Main function:
· Transports oxygen and carbon dioxide.
· Biconcave shape increases surface volume.
· This allows the RBC to carry more Oxygen and Carbon dioxide.
· Hemoglobin binds oxygen to red blood cells.
· Contains Heme which consists of iron molecules that give RBC a red color.
· Cells reject nucleus to allow for more surface area.	
· Cells live a 120 day cycle, because they cannot repair themselves without a nucleus.
· 2 billion cells are destroyed and produced every second.
· Macrophages remove the damaged RBC.
· Production of RBC:
· Before birth RBC is produced by the liver and the spleen.
· After birth RBC is produced by red bone marrow.
· Where Red bone marrow is found:
· Infants-Produced in all bones
· Adults-Skull, ribs, sternum, vertebrae and hips
· Hematocrit is a clinical test the measure the volume of blood.
· Living at high altitudes increases your blood volume.

· White Blood Cells (Leukocytes)
· These are the blood cells that you think of when you are sick
· They possess nuclei and other organelles unlike the red blood cells
· These leukocytes increase whenever the body encounters pathogens for it to destroy
· Their life span ranges from a few hours to years
· They fight off pathogens and certain cells increase or decrease the inflammatory responses.
· Functions of the cells:
· They can migrate from blood to tissues
· They follow this chemical trail to a site that has pathogens
· Types of Leukocytes
· Granulocytes
· Neutrophils:
· First responders
· They will increase in numbers with acute bacterial infections
· Eosinophils:
· Help during allergic reactions and neutralize the histamine production.
· Destroys parasitic worms
· Basophils:
· Helps damaged tissues and allergic reaction
· Releases histamine that aids the inflammation
· Agranulocytes
· Lymphocytes
· These are the cells that you think of when you are sick that are fighting the infection
· T lymphocytes
· These attack the pathogens and disease
· B lymphocytes
· These tag the foreign antigens
· Monocytes
· Their number is based upon the viral infection or the tissue inflammation
· First responders
· Their function is the phagocytosis of dead cells, cellular debris and bacteria
· Platelets
· These are cytoplasmic fragments of larger cells.
· Their main job is to stop bleeding
The Cardiovascular system:
	The Cardiovascular system is made up of the heart and blood vessels. The main job of this system is to just circulate blood throughout the body. The circulation of the blood is successful due to Arteries and Veins. The difference between arteries and veins are:
· Arteries travel away from the heart.
· Veins travel towards the heart.
The heart is a four chambered muscular pump which consists of two atria (which are on the top) and two ventricles (which are on the bottom)
	This is how the blood circulates in the heart and how it knows what to do when the blood comes in and what to do with it when it goes out. 
· Right atrium receives deoxygenated blood through veins from the body.
· Right ventricle pumps blood directly to the lungs using the pulmonary artery.
· Blood then travels back to the heart.
· Left atrium receives oxygen rich blood from the lungs.
· Left ventricle then pumps oxygenated blood to the entire body.
· Left side of heart has far more muscle than right side, because the left side goes to the entire body while right side only goes to lungs.
· Atrioventricular valves:
· Located between atria and ventricles of the heart.
· Prevents backflow of blood.
· Blood flow:
· Can be classified into two main circuits.
· Pulmonary Circuit
· Deoxygenated blood flows from the right ventricle, to the lungs, then oxygenated blood goes back to the heart to be distributed to the body.
· Systemic circuit
· Oxygenated blood flows from the left ventricle to the entire body.
· Deoxygenated blood than flows from the body back to the right atrium.
· Heart beat
· Lub-dub sound
· Systole is known as the contraction phase of the heart. This increases blood pressure as blood is pushed out of the heart.
· Diastole is known as the relaxed phase of the heart. This decreases blood pressure as blood refills in the heart.
· Structure of Arteries and veins
· Veins and arteries are very similar in shape and components, they are all made up of a Tunica Externa, a Tunica Media and a Tunica Intima. In veins, there is much more space on the inside because the tunica media isn’t so large. While it is the opposite for arteries, the tunica media is quite larger.
· These are the muscles that make up the arteries and veins:
· Tunica Externa
· Known as the “outer covering”
· It provides support and elasticity and is made up of dense irregular connective tissue.
· Tunica Media
· This is the “Middle” part.
· It is made up of smooth muscle fibers and helps regulate blood pressure.
· Tunica Intima
· This is the innermost layer
· It is made up of endothelial cells and is supported by an elastic coat.
· Capillary
· This is a sort of “drop off” area
· It is the most numerous and smallest vessel
· It is a spider-web like system with veins so small that red blood cells can only travel on at a time.
· This allows for oxygen to be unloaded and carbon dioxide or waste products to be loaded back in.




The Lymphatic system:
	The lymphatic system, aka the system you think of when you get sick. The lymphoid system is made up of lymphocytes that aid in the body’s defense against bacteria and pathogens. It is also known as being an extension of the cardiovascular system because it helps aid in the removal of unwanted liquid from the tissues. 
· Lymphatic Capillaries
· Tubes that are not found in The Central Nervous system that help drain fluid throughout the body.
· The fluid when entering capillaries is called Lymph
· This excess drainage of Lymph is needed to prevent edema
· Lymphatic Vessels VS. Trunks
· Capillaries = lymphatic vessels
· Vessels = Lymphatic Trunks (drain large body regions)
· Both Vessels and Trunks are similar to veins in structure
· Primary Lymphoid Organs
· Red Bone Marrow
· This where the blood gets all of its formed elements
· B lymphocytes (B cells)
· When they become immunocompetent they move to secondary organs
· Thymus
· Takes T cells and turns them into immunocompetent cells.
· Secondary Lymphoid Organs
· Lymph Nodes:
· They are the size and shape of a small bean that have nodules
· Which are collections of lymphocytes and macrophages and also where lymphocytes activate and proliferate.
· Function of Lymph nodes-
· It filters and cleans the lymph
· Lymphocytes: remove cancerous cells and pathogens
· Macrophages: remove cellular debris, dead bacteria and viruses ( they eat the sickness)
· Spleen
· This is the largest organ of the lymphoid system and has 2 tissue types:
· White pulp: which contains large numbers of lymphocytes concerned with immune functions
· Red pulp: used to store formed elements and sites for old RBC and pathogen removal.
· Function of the spleen:
· It is a major site for red blood cell destruction and recycling
· Major site of lymphocyte activation and proliferation
· Cleans and filters lymph
· Immune Resistance: two types of this
· Nonspecific: where is provides immunity for all pathogens and basically attacks everything foreign to it.
· This includes: mechanical barriers, chemical actions, phagocytosis, inflammation and fever.
· Specific
· This is when there is a specific antigen they are looking for and destroy.
· This requires lymphocyte specialization and memory.
· Immunity
· This is specific immunity that produces specific cells that attack those foreign invaders.
· These also have memory in them that way your body remembers these to have a quicker immune response.
· Pathogen recogniziation
· How cells recognize these invaders is by antigens that they carry. Example: if an invader had a square on it surface than the attacking cell with a square can go get rid of that invader.
· T cells are involved with cell mediated immunity while B cells are used for Antibody mediated immunity
· Primary Vs. Secondary
· Primary is first when you get sick where your body is finding the foreign invaders and making T cells to attack it which is a slower process because your body has never seen this before. As this is happen T cells are making memory cells for this invader that when it is gone your body will remember it
· Secondary is when that invader comes back a second time and your body just kicks it out faster because it is already prepared.
· It's like college you survive a semester creating your own memory receptors for the invaders that caused it to be rough and so the next semester you have all this new information to kicks it butt harder and faster!



The Respiratory system:
	The respiratory system  is also known as how you breathe. The primary role is to take in oxygen and transport it throughout the whole body. Breathing is also known as Alveolar gas exchange because that is what happens when you breathe; gas exchange over and over again. 
· The exchange of oxygen and carbon dioxide.
· Gas can be transported through the lungs to the tissue through the Alveoli.
· There is also something known as a systemic gas exchange.
· The exchange of oxygen and carbon dioxide through the blood and tissue in the systemic capillaries.  
· In addition to breathing, the respiratory system is responsible for some other things,including:
· Detection of Odors
· Sound production
· Regulating pH balances in the blood
· It also traps and defends the body from airborne pathogens through mucus.
· Assists in pushing Lymph and Venous blood through the body by movement.
· There are two main divisions in the respiratory system
· You have the upper respiratory tract which contains the nose and the pharynx
· Then you have the Larynx, Trachea, bronchi and lungs which is part of the Lower respiratory tract.
· Trachea: This is a long hollow tube that connects the larynx to the bronchi of the lungs. This helps bring air flow to and from the lungs
· Bronchi: This is the main passageway into the lungs it branches out and gets divided between left and right.
· This contains bronchioles which are which is just smooth cartilages that helps with airflow.
· Then this is where alveoli becomes a part of the picture which is just air sacs that help with gas exchange
· Three important pressures that help us in breathing
· Atmospheric pressure:
· This is the pressure around you in everyday life the outside air
· 760 mmHg at sea level
· Intra-alveolar pressure:
· This is the air pressure in your own lungs that differs during breathing
· Intrapleural pressure:
· This is the pressure inside the intrapleural cavity, this is usually 2 to 6 mmHg below atmospheric pressure
· Inspiration
· This is the process of bringing air into the lungs ( you breathing in)
· The air pressure in the lungs has to be reduced to less than the atmospheric air pressure.
· Quiet inspiration uses muscle contractions
· Diaphragm: flattens when inhaling
· External intercostals: elevate and protract ribs and move the sternum
· Expiration
· Process of moving air out of the lungs (breathing out)
· Air pressure in lungs must be elevated to about atmospheric pressure
· Quiet expiration is a passive process meaning for this to happen everything relaxes and the thoracic cavity and lungs return to normal position
· Volumes and capacities for healthy adults
· 12 to 15 quiet breathing cycles per min.
· Breathing cycle: is one inspiration and expiration
· Volumes 80% or less than healthy range indicates a pulmonary heart disease.
· Spirometers are used to determine these respiratory volumes being exchanged
· The different types of respiratory volumes
· Tidal Volume
· Volume of air exchanged in a quiet breathing cycle
· 500 mL
· Inspiratory reserve volume
· Maximum volume that can be forcefully inhaled after tidal inspiration
· 3,000 mL
· Expiratory reserve volume
· Maximum volume of air forcefully exhaled after a tidal expiration
· 1,100 mL
· Residual volume
· Volume of air still in lungs after ERV
· 1,200 mL
· Vital capacity
· Maximum amount of air that can be exchanged
· TV+IRV+ERV
· 4,600 mL
· Total lung capacity
· VC+RV
· 5,800 mL



The Digestive system:

The body is a machine and food is the fuel. Food is first mechanically broken down by the teeth through mastication.  Then the food is chemically broken down and softened by saliva, which then moves down the esophagus(throat). The food then enters the stomach which is carrying an acid that is now activated by the acidic atmosphere of the stomach. This acid helps break down the food into nutrients that can be absorbed by the small intestine.  A normal body can break down about anything that is fed into it, but the same cannot be said for a lactose intolerant body. The problem in a lactose intolerant body lies within the small intestine.The small intestine produces an enzyme called lactase which allows the body to pull out the simple sugars contained in lactose products. A lactose intolerant body does not produce enough of this enzyme, so the body cannot digest and process the sugars like normal. The extra sugars then move into the colon and starts mixing with the bacteria causing severe symptoms. In a normal body, the lactose is broken down into two simple sugars (glucose and galactose). These sugars are then absorbed through the intestinal walls which directs them into the bloodstream. This allows for the rest of the waste to move to the colon and have no bacterial complications. Watch out for some lactose intolerant symptoms: diarrhea, gas, bloating, nausea and abdominal cramps.  
The Urinary system:

The purpose of the urinary system is to filter out waste products from the blood by urination, but what happens if this delicate waste disposal system gets an infection? Otherwise known as a urinary tract infection or a UTI.  A UTI is caused by bacteria that enters the urinary tract through the urethra, and begins to grow in the bladder. If not treated right away, the infection can spread to the kidneys. Women are more prone to having a UTI due to the size difference in the urethra. In men the urethra is approximately eight inches and in women the urethra is approximately two inches that is why women are more prone to get UTIs than men  There are two types of UTI’s, the first type is an infection of the urethra and the second is an infection of the bladder.  The bacteria originates from e coli found in the gastrointestinal tract. The bacteria causes some severe symptoms such as: a burning sensation during urination, a constant urge to urinate, pelvic pain (in women), cloudy or dark urine, feeling tired or shaky and fever or chills (this is a sign that the infection has reached the kidneys).  
The Reproductive system:	
At a certain point in a girls life they transition into becoming a woman with a process called puberty. During puberty, a girl gets her period which is when the body goes through a period of changing. Woman bleed due to excessive tissue being shed and the production of eggs, allowing the woman’s body to be able to carry a baby. The reproductive system in women has a time frame. The onset of their first period to premenopause. There comes a certain time in a woman's life when they are no longer fertile. This is referred to as menopause.  Menopause happens to all woman at some point in their lives and is different for every women. Menopause can happen around your early 30’s to the late 60’s of a woman’s life. Menopause is when a woman’s ovaries no longer produce estrogen and progesterone which are the hormones that regulates menstruation and fertility.  Menopause is diagnosed after the absence of a period for twelve months. Some of the most common symptoms associated with menopause are hot flashes and night sweats. Other symptoms include: irregular periods, chills, vaginal dryness, pain during sex, and mood changes.  Menopause is a normal transitioning in a woman’s life just like a woman having their first period.
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