Bio 111 Worksheet Lab #2:  Organs of thoracic and abdominal cavities (pp.148-156; 200-201; C45)
Pg. 150: 12.4 “NECK REGION”… use your pig

Find: 

Thymus (large tan gland. 2 halves).  What does it do? Excrete cells that help the immune system protect the body from disease.


Larynx (smooth cartilage).  What does it do? Attached to the trachea, it allows you to make sounds


Trachea (ribbed cartilage).  What does it do? Passes air back and forth from the pharynx (nasal cavity) to the lungs… it branches into bronchi and then bronchioles inside the lungs.


Thyroid (small dark brown gland)  What does it do? Secretes hormones that regulate metabolism… metabolism is the sum of the chemical reactions that go on in your body.


Esophagus (muscular tube behind trachea)  What does it do? Passes food from pharynx (oral cavity) to stomach.
-------------------------------------------------------------------------------------------------------------------------------

Page 150: 12.5  “THORACIC CAVITY”… use your pig.

Then visit stations and view:

1.  Demo pig showing parts of the respiratory system (Heart removed).  Find Trachea, multiple lobes of the Lung, Bronchi (smooth cartilage), Diaphragm (thin muscular membrane).


2. Dissecting scope showing bronchioles (delivery and removal of gasses) and alveoli (where gas exchange occurs… oxygen is absorbed and carbon dioxide is released).  The many alveoli are like bubbles, and they increase the surface area of lung tissue. This means more gas exchange can occur.

3.  Slides and models of healthy vs. diseased lungs.  Note that mucous, tar, and foreign particulates reduce the surface area of the lungs by filling and coating the “bubbles” of alveoli and thus reduce respiratory capacity.  Foreign materials also harden and kill tissue.


Pgs 200-201 “LUNG FUNCTION” .., in your manual.

Answer questions 1 and 2. Take home message: carbon dioxide does not float around in your blood as “CO2”. Your blood is mostly water, and carbon dioxide dissolves in water to form bicarbonate ions (HCO3-) and hydrogen ions (H-)… the hydrogen ions make the solution acidic. Therefore, the longer your blood is in circuit around your body without revisiting the lungs to exchange it’s load of carbon dioxide for a load of oxygen, the more acidic the blood is.  Vessels entering the lungs to pick up oxygen have blood that more acidic than blood elsewhere in the body.
Page C-45 “AEROBIC RESPIRATION”… read, then visit stations and view:
1. Preserved and live fish.  Find operculum, gills.  Observe active movement of water for respiration (in mouth,(through gills(out operculum). Is there a diaphragm? No.  Fish gulp water to pass through their gills, where carbon dioxide in the blood is exchanged for oxygen in from the water.  Then water exits the body through the gills.  The operculum is a flap that covers and protects the gills.
2.  Preserved and live frogs (they live in both an aquatic environment and an air environment).  Find lungs, nares (nostrils), skin.  Is there a diaphragm? No.  Frogs must actively gulp air in and push air out using muscles of the throat.    Observe active gulping of air for respiration (positive pressure breathing).  Adult frogs can use skin to assist gas exchange.  As tadpoles they respire exclusively with gills.  Gills disappear in the mature frog.

3.  Lung model.  Compare frog to lungs of mammals.  With a diaphragm, breathing is not a gulping action, but the passive movement of air as a result of changing the volume of the thoracic cavity (negative pressure breathing).  Take in a DEEP BREATH… see how big your chest gets?  When the volume inside your thoracic cavity gets larger, air automatically rushes in.  Frogs can’t do this!

4.  Optional spirometer demo.  The volume of the thoracic cavity is controlled by muscles of the ribcage and diaphragm.  How do you think athletes get better respiratory performance? When athletes work out and breathe heavily, they are strength-training the diaphragm and muscles of the chest.  The stronger those muscles, the greater volume they can create in the thoracic cavity.
5.  Fill out table on page C45.  For fetal mammals:  do they live in air? No, they live in an essentially aquatic environment (the fluid-filled amnion sac of the placenta).  Do you think they would use lungs to exchange carbon dioxide for oxygen? No.  Lungs are designed to work with air; there is too little oxygen dissolved in water for us to get enough to survive (on average, air has about 10 times the amount of oxygen as water); plus the muscles on your diaphragm and chest are not strong enough to repeatedly push out water once it is inside.  We drown because the oxygen in the water is quickly removed and there is no way to expel the carbon dioxide rich water.  Drowning has exactly the same mechanics as suffocating:  it is essentially carbon dioxide poisoning.   Where do you think gas exchange occurs for a fetus? The lungs of a fetus do not function as a gas exchange organ.  Gas exchange occurs in the placenta of the mother:  there, carbon dioxide-rich blood returning from the fetus exchanges CO2 with oxygen from the mother’s blood.
Have you ever watched the movie The Abyss?  Do you remember when the main character has his diving suit filled with a special solution and it fills his lungs--- but instead of drowning he is able to function normally without breathing air? This is TRUE!!  In fact the actor in that movie used a real substance: an oxygenated fluorocarbon solution (“perfluorocarbon”) with 3 times the concentration of oxygen as air or blood. This can be used for deep sea diving (it prevents lungs from being crushed by the pressure of deep water), and can also be used to the fill lungs of some premature infants. It can also be used as a temporary blood substitute, although it does not do many important functions of the blood, such as clotting.
---------------------------------------------------------------------------------------------------------------------

Pg 152:  12.6:  “ABDOMINAL CAVITY”… use your pig.

What structure divides the thoracic and abdominal cavities?

Read all information on pages 152 and 153!  Use the information to identify the following structures and answer questions:

Find: 

Several lobes of the Liver (large, dark brown).  What does it do? Cleans the blood of used red blood cells, stores glycogen (for energy), produce bile.


Gall bladder (small sac attached to underside of liver) What does it do? Stores bile and secretes it into the small intestine.


Stomach (large light tan sac) What does it do? Stores food;  secretes strong acids and enzymes that break down proteins and other large molecules.


Small intestine (connected to stomach) What does it do? Bile, acids, and enzymes are dumped into the small intestine by the gall bladder and pancreas, and the small intestine also makes some of it’s own enzymes… these substances break down large molecules inside the small intestine and then the lining of the small intestine absorbs the small molecules into the body.


Mesenteries (membranes holding organs in place—especially easy to see 

in small intestines)



Esophagus—both below and above diaphragm! What does it do? Pass food from mouth to stomach… notice that it passes through the diaphragm!


Spleen (dark brown, on pig’s left side) What does it do?


Pancreas (texture similar to small curd cottage cheese, along top of small 

intestine, light tan) What does it do? Makes enzymes for release into the small intestine.


Large intestine (attached to small intestine) What does it do? Absorbs water.  Absorbs vitamins B and K that are produced by bacteria living inside the large intestine.


Cecum (a sac that looks similar to large intestine—it branches off where 

small and large intestine meet.  This helps digestion of plant tissues in herbivores and some omnivores;  in humans it is much reduced in size and does not function…in humans it is called an “appendix”)



Colon (the descending portion of the large intestine) See “large intestine”, above.
Trace the path of food from mouth to anus.

Oral cavity( pharynx( esophagus( stomach ( small intestine( (cecum in some animals)( large intestine/ colon( anus
View station: inside of small intestine showing villi.

The villi of the small intestine serve a function similar to the alveoli of the lungs!  How can that be possible?  Compare the job of the alveoli with the job of the small intestine and consider:  why are villi useful? Just as alveoli increase the surface area available for gas exchange (increasing efficiency), the villi increase the surface area of the small intestine, allowing for more efficient absorption of nutrients.
---------------------------------------------------------------------------------------------------------------------
Review of systems and examples of each:

Respiratory (gas exchange):  trachea, bronchi, bronchioles, lungs

Digestive (move and store food, absorb nutrients): esophagus, stomach, small and large intestine, cecum.

Exocrine (secrete digestive enzymes): liver, gall bladder, pancreas
Endocrine (secrete hormones): thyroid, pancreas
Lymphatic (regulate fluids, defend against infection): thymus, spleen

