Digestive System Reading and Questions: Take notes for your starter next class.  
Introduction
You’ve just finished lunch. Although you’ve moved on to other things, your digestive system is hard at work - and it will be working on that lunch for anywhere from several hours to several days (depending on the types of food you’ve eaten)! 

The digestive system is made up of the digestive tract and a few other important accessory organs. The digestive tract starts at the mouth and ends at your anus. Different sections of this tract have different structures and functions. 

Anything inside of this tube is connected to the outside world and thus not actually inside your body.  For this reason, you have a microbiome consisting of bacteria and protists living along this tract.  Most microorganisms are unable to penetrate the walls of the digestive tract and enter the body. The majority of these microorganisms are mutualistic helping the host digest his/er food while obtaining food and a home for themselves.  
Digestion is the breakdown of large food particles into microscopic water soluble molecules that can be absorbed through the intestinal walls by the plasma.  Digestions occurs either mechanically or chemically.  Mechanical digestion involves the physical crushing and tearing apart of food into smaller pieces.  Mechanical digestion increases the amount of food particles the enzymes and chemicals involved in chemical digestion have access to.  During chemical digestion, enzymes and chemicals are breaking large chains of molecules into smaller molecules that the blood can absorb and then send to the cells elsewhere. (See picture in your comp. book) After digestion has occurred and the blood has absorbed as much water and as many nutrients as it can, the leftover food is excreted through the anus.  
The Mouth Starts Everything Moving: Phase 1 of digestion
Even before you eat, when you smell a tasty food, see it, or think about it, digestion begins and saliva, or spit, begins to form in your mouth. When you do eat, the teeth mechanically break down the food as you chew and the enzyme, amylase, found in your saliva begins to chemically break apart starches into simple sugar molecules like glucose and fructose.  Your tongue helps out, by pushing the food around while you chew with your teeth. When you’re ready to swallow, the tongue pushes a tiny bit of mushed-up food called a bolus (bowl-us) toward the back of your throat and into the opening of your esophagus, the second part of the digestive tract.
The openings to the trachea and the esophagus are connected to the pharynx.  When you swallow, the food bolus will move down the pharynx and into the esophagus because a tiny flap of tissue, the epiglottis, folds over the glottis which is the opening to the trachea. If you talk or breathe at the same time as swallowing, food could slip past the epiglottis and into your trachea.

The esophagus (eh-soff-uh-guss) is a stretchy pipe made of smooth muscle that’s about 10 inches (25 cm) long. The nervous system, stimulates the smooth muscles of the esophagus to create small wave like movements, known as peristalsis, to push the food towards the stomach.  
The stomach: Phase 2 of digestion
Attached to the end of the esophagus is the stomach, a stretchy “sack” that’s shaped like the letter “j.” A full stomach can hold up to a liter (1000ml) of food and when it is empty it folds inward to a volume of approximately 75 ml.  Two tight bands of muscle, called sphincters, keep the contents of the stomach out of the esophagus and the small intestine while digestion is taking place. (typically 1-2 hours for humans)

The stomach mechanically digests food by peristalsis using its strong muscular walls to churn and mash the food into smaller pieces.  As the pieces of food decrease in size, chemical digestion begins and they are coated in hydrochloric acid (HCl).  This acid is produced by glands in the stomach and causes large proteins to denature or unfold. HCl also activates the enzyme pepsin.  Pepsin grabs onto an unfolded protein chain, and breaks it into individual amino acid molecules.
The small intestine: Phase 3 of digestion
The small intestine (in-test-in) is a long tube that’s 1 ½ inches to 2 inches around, and it’s packed inside you beneath the stomach. If you stretched out your small intestine, it would be about 22 feet long – about 5 middle-schoolers laid out head-to-toe!  Digestion of food into molecules that your blood plasma can absorb occurs in the small intestine.  If food only made it to your stomach your cells would never receive the nutrients they need to survive.  

When the food is ready to be released into the small intestine, it is a liquid slurry called chyme. (You’ve seen it after your nervous system initiated reverse peristalsis when you were sick.) As the chime enters the small intestine, the pancreas releases the digestive enzymes lipase, amylase, trypsin and nuclease, while the gall bladder release bile made in the liver to mix with the chime. The pancreas, liver and gall bladder are all accessory organs to digestion.  
	Enzyme or Chemical (An enzyme is a protein that speeds up chemical reactions)
	Function during Digestion
	Examples of how the cell uses these molecules

	Enzyme - Lipase
	Breaks large lipid molecules into smaller lipids called fatty acids
	Lipids form ________________

	Enzyme - Amylase
	Breaks apart starches into sugars such as glucose and fructose
	Glucose is used ____________

	Enzyme - Trypsin
	Breaks apart proteins into amino acids
	Amino acids form ____________ that _______________________

	Enzyme - Nuclease
	Breaks apart DNA/RNA into nucleic acids (A, T, C and G)
	DNA is found in the nucleus and 

	Chemical – Bile – Bile works like soap does on fats
	Breaks apart lipids 
	Lipids form the membranes of organelles like the nucleus and mitochondria.


The fatty acids, amino acids, amino acids, nucleic acids, glucose, fructose, vitamins (some of which are extracted by bacteria), and minerals are all absorbed through the small intestine into the plasma within the capillaries that surround it.  That blood is then taken to the liver to be checked out.  The liver will remove some of the sugars and check the blood for toxins before sending it out to the body. Some of the wastes pulled out by the liver will be turned into bile and stored in the gall bladder to be released back into the small intestine later. Drugs that are taken by mouth must pass through the liver before heading out to the body.  Thus, some drugs cannot be taken by mouth as the liver will remove them before they can reach the cells they are intended to treat.  
Large Intestine: Phase 4
The large intestine is fatter than the small intestine (3 inches to 4 inches around), and it’s almost the last stop on the digestive tract.  If it were stretched out would be about 5 feet long. The large intestine has a tiny tube with a closed end coming off it called the appendix (uh-pen-dix).  Although the appendix is part of the digestive tract, its function is not entirely clear and you do not need one to survive. 
After 95% of the nutrients have been absorbed from the chyme in the small intestine, what is left is mostly water and parts of the food that your body can’t break down and absorb. Cellulose is a strong building material used by plants to give strength to their cells walls and we do not have enzymes to break it down. Cellulose is known to you as fiber, and this is what adds matter and bulk to your food as it moves through the digestive system.  Fiber/cellulose slows down the movement of food through your digestive tract, and allows enough time for water to be absorbed by the plasma in the capillaries surrounding your large intestine. The main function of the large intestine is the absorption of water through the colon.  
As the water leaves the mix, the waste that’s left gets harder and harder as it keeps moving along, until it becomes a solid. When this solid waste reaches the end of the large intestine, it may have been in your system for several days. 
Excreting the Waste: Digestion is DONE

The large intestine pushes the waste, known as feces, into the rectum (reck-tum), the very last stop on the digestive tract. The rectum is a storage receptacle that has a sphincter that holds in your feces until you are ready to excrete it through your anus. As the rectum fills and stretches, the nervous system signals your conscious mind and you will feel the desire to defecate (release feces through your anus in the bathroom). If this signal is not acted upon, the feces will often go back into the colon where more water will be removed. Constipation may occur if this goes on for too long.  
DIRECTIONS: Use the whole page of computer or notebook paper to complete the following task:

Make a simple, elongated diagram of the human digestive system- all the parts/organs that actually come in contact with the food.  Label each part – should be 9 parts.  Below each label, clearly describe the function of the part/organ.  Complete sentences not necessary.  In the remaining area of your paper (or on the back) list and describe the other three organs of the digestive system that do not come into direct contact with the food.
